INTEGRATED CIRCUITS '

DATA HANDBOOK |

q10Jl

SO "HY10dI8

SINJLSAS @31vID0SSY ANV 0lany ‘0lavd

- 8s/vrolLzisival

Bipolar, MOS
TDA1512 to pA758

B L LU LU AL

0661

PHILIPS







RADIO, AUDIO AND ASSOCIATED SYSTEMS

BIPOLAR, MOS
Part a
page

Selection guide

Functional mdex 5

Numericalindex.....,...........‘.................................. 17

Maintenancetypelist......................‘.................‘....... 31
General

Product status definition for type numbers

with prefixes CA, MC, NE, SA, SE and HA 35

Ordering information for type numbers with

prefixes CA, MC, NE,SA,SEanduA..........,......................... 36
Type designation for type numbers with prefixes

HEF, MAB, MAF, OM, PCA, PCB, PCF, PNA,

SAA, SAD, SAF, TDA TDB, TDD TEA and TSA . ... 39
Ratmgsystems e 41
HandllngMOSdewces 43
Device data

CA3089 to TDA1510A

Part b
Selection guide page
Functionalindex...........‘....................‘.................‘ 953
Numericalindex.............<...................................... 965
Maintenancetypelist...................‘............................ 979
Device data

TDA1512 to uA758N
Package information

Package outlines for prefixes CA, MC, NE,SA,SEanduA .. ......... ... ... .. 1839
Package outlines for prefixes HEF, MAB, MAF OM PCA,

PCB, PCF, PNA, SAA, SAD, SAF TDA TDB TDD TEAand TSA .. .......... .. 1847

Soldering information

For type numbers with prefixes HEF, MAB, MAF, OM, PCA,

PCB, PCF, PNA, SAA, SAD, SAF, TDA TDB TDD TEA and TSA . . ............ 1887






SELECTION GUIDE
Functional index
Numerical index

Maintenance type list






FUNCTIONAL

INDEX
FUNCTIONAL INDEX

type no. description page
AMPLIFIERS
NE542 dual low-noise preamplifier 91
NE5532 internally-compensated dual low noise operational amplifier 129
NE5532A internally-compensated dual low noise operational amplifier 129
NE5533 dual and single low noise operational amplifier 135
NE5533A dual and single low noise operational amplifier 135
NE5534 dual and single low noise operational amplifier 135
NEB534A dual and single low noise operational amplifier 135
SA5534 dual and single low noise operational amplifier 135
SA5534A dual and single low noise operational amplifier 135
SE5532 internally-compensated dual low noise operational amplifier 129
SE5532A internally-compensated dual low noise operational amplifier 129
SEG534 dual and single low noise operational amplifier 135
SEB534A dual and single low noise operational amplifier 135
TDA1010A 6 W audio power amplifier for in-car applications/10 W

audio power amplifier for mains-fed applications 811
TDA1011 2 to 6 W audio power amplifier with preamplifier 829
TDA1013B 4 W audio power amplifier with DC volume control 841
TDA1015 1 to 4 W audio power amplifier with preamplifier 849
TDA1015T 0.5 W audio power amplifier with preamplifier 859
TDA1016 2 W recording/playback audio power amplifier with

preamplifier, automatic level control, short-circuit

and thermal protection 865
TDA1020 12 W audio power amplifier with preamplifier for car radios 871
TDA1510 24 W BTL or 2 x 12 W stereo car radio power amplifier 941
TDA1510A 24 WBTL or 2 x 12 W stereo car radio power amplifier 941
TDA1512 12 to 20 W hi-fi audio power amplifier 983
TDA1512Q 12 to 20 W hi-fi audio power amplifier 983
TDA1514A 50 W hi-fi power amplifier for digital audio (e.g. Compact Disc) 989
TDA1515B 24 WBTL or 2 x 12 W stereo car radio power amplifier 997
TDA1516Q 22 WBTL or 2 x 11 W stereo car radio power amplifier;

closed loop voltage gain 26 dB 1003
TDA1517 2 x 6 W stereo car radio audio power amplifier (20 dB gain) 1011
TDA1518Q 22 WBTL or 2 x 11 W stereo car radio power amplifier;

closed loop voltage gain 46 dB 1019
TDA1519 2 x 8 W stereo car radio audio power amplifier (40 dB gain) 1027
TDA1519A 22 W BTL or 2 x 11 W stereo car radio power amplifier 1035
TDA15198B 12 W BTL or 2 x 6 W stereo car radio power amplifier 1045
TDA1520B 20 W hi-fi audio power amplifier; complete SOAR protection 1055
TDA1520BQ 20 W hi-fi audio power amplifier; complete SOAR protection 1055
TDA1521 2 x 12 W hi-fi stereo audio power amplifier 1061
TDA1521A 2 x 6 W hi-fi stereo audio power amplifier 1071
TDA1521Q 2 x 12 W hi-fi stereo audio power amplifier 1061
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TDA1522 stereo playback amplifier/equalizer with mute switch 1081
TDA1535 high-speed sample-and-hold amplifier 1125
TDA1579 traffic warning decoder circuit (AM carriers); ARI system 1231
TDA1579T traffic warning decoder circuit (AM carriers); ARI system 1231
TDA1589 traffic control message and warning tone circuit; AR! system 1241
TDA2611A 5 W audio power amplifier 1305
TDA2613 6 W hi-fi audio power amplifier 1315
TDA7050 150 mW BTL or 2 x 75 mW stereo audio power amplifier;

low voltage 1423
TDA7050T 150 mW BTL or 2 x 75 mW stereo audio power amplifier;

low voltage 1427
TDA7052 1 W BTL mono audio amplifier for portabie applications 1431
TDA7053 2 x 1 W BTL stereo audio power amplifier for portable applications 1437
AUDIO ICs
Bus-controlled
TDA8420 hi-fi stereo audio processor; |2 C-bus 1445
TDA8421 hi-fi stereo audio processor; 12 C-bus 1467
TDA8425 hi-fi stereo audio processor; 12 C-bus 1489
TEA6300 car radio preamplifier and source selector with sound

and fader controls; 12 C-bus 1787
TEA6300T car radio preamplifier and source selector with sound

and fader controls; 12 C-bus 1787
TEAB310T sound fader control circuit; 12C-bus 1803
DC-controlled
TDA1029 signal-source switch (4 x two channels) 877
TDA1074A dual tandem electronic potentiometer circuit 931
TDA1524A stereo tone/volume control circuit 1091
TDA1525 stereo tone/volume control circuit 1103
TDA1600 multi-function oscillator switch for audio cassette recorders 1293
TDA3810 spatial, stereo and pseudo-stereo sound circuit 1335
TDD1601 equalizer for audio cassette recorders 1589
CLOCK/CALENDAR
PCF8573 clock calendar; 12C-bus 329
PCF8583 clock calendar with 256 x 8-bit static RAM; 12C-bus 491
COMPANDOR
NE570 compandor 95
NE571 compandor 95
NE572 programmable analogue compandor 103
NE575 low voltage compandor 11
SAB71 compandor 95
SA572 programmable analogue compandor 103
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DATA CONVERSION
ADCs, DACs
MC3410 10-bit high-speed multiplying DAC 83
MC3410C 10-bit high-speed multiplying DAC 83
MC3510 10-bit high-speed multiplying DAC 83
NE5410 10-bit high-speed multiplying DAC 119
PCF8591 8-bit ADC/DAC; 12C-bus 509
PNA7509 7-bit ADC; 22 MHz; 3-state output 527
PNA7518 8-bit multiplying DAC; 30 MHz 539
SAA7320 stereo DAC for Compact Disc 757
SE5410 10-bit high-speed multiplying DAC 119
TDA1534 14-bit ADC 117
TDA1541A dual 16-bit DAC 1129
TDA1543 dual 16-bit economy DAC (12 S bus format) 1145
TDA8444 octuple 6-bit DAC; i2C-bus 1511
DIGITAL AUDIO
Compact Disc
SAA7210 decoder for Compact Disc (second generation) 671
SAA7220 digital filter and interpolator for Compact Disc (second generation) 693
SAA7310 decoder for Compact Disc (third generation) 727
SAA7320 stereo DAC for Compact Disc 757
SAD7630 CCD delay line for error correction in video and sound

carrier timebases (laservision players) 777
TDA1514A 50 W hi-fi power amplifier for digital audio (e.g. Compact Disc) 989
TDA1541A dual 16-bit DAC 1129
TDA1542 active element for post filtering (dual channel) 1137
TDA1543 dual 16-bit economy DAC (I12S bus format) 1145
TDA5708 photo diode signal processor for Compact Disc

single-spot read-out systems 1347
TDA5709 radial error signal processor for Compact Disc 1367
TDA8808T photo diode signal processor for Compact Disc 1519
TDA8SOSAT photo diode signal processor for Compact Disc 1519
TDAS8S08T/AT transfer functions 1539
TDA8809T radial error signal processor for Compact Disc 1559
TDAS8809T transfer functions 1571
Input circuits
SAA7274 audio digital input circuit (ADIC) 715
TDA1542 active element for post filtering {dual channel) 1137

W (August 1989

955



FUNCTIONAL

INDEX
type no. description page
DISPLAY DRIVERS
PCF1303T 18-element bar graph LCD driver {with analogue input) 223
PCF2100 LCD duplex driver; 40 segments 229
PCF2110 LCD duplex driver; 60 segments and 2 LEDs 229
PCF2111 LCD duplex driver; 64 segments 229
PCF2112 LCD driver; 32 segments 229
PCF2201 LCD flat panel row/column driver 245
PCF8566 universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 96 elements; 1> C-bus 289
PCF8576 universal L.CD driver for low multiplex rates

(1:1 to 1:4); max. 160 segments; 1>C-bus 359
PCF8577 LCD direct driver (32 segments) or duplex driver

(64 segments); 12 C-bus 393
PCF8577A LCD direct driver (32 segments) or duplex driver

(64 segments); 12 C-bus; different slave address 393
PCF8578 LCD row/column driver for dot matrix graphic displays;

40 outputs, of which 24 are programmable; 12C-bus 409
PCF8579 LCD column driver for dot matrix graphic displays;

40 column outputs; 12 C-bus 447
SAA1064 4-digit LED driver; 12C-bus 555
DOLBY CIRCUITS
NE645 Dolby B and C type noise reduction circuit 179
NE646 Dolby B and C type noise reduction circuit 179
NEG49 low voltage Dolby B type noise reduction circuit 185
NE650 Dolby B type noise reduction circuit 191
NE5240 Dolby digital audio decoder 115
TEA0651 Dolby B & C noise reduction circuit 1627
TEA0652 Dolby B & C noise reduction circuit 1627
TEA0653T stereo or 2-channel Dolby B noise reduction circuit 1645
TEAO0654 preamplifier and electronic switch for Dolby B & C

noise reduction circuits 1627
TEA0657 dual Dolby B noise reduction circuit 1651
TEA0665 Dolby B & C processor with preamplifier and electronic switch 1659
TEA0665T Dolby B & C processor with preamplifier and electronic switch 1659
TEA0666 Dolby B & C processor with preamplifier and electronic switch;

changed frequency response in relation to TEA0665 1669
TEA0666T Dolby B & C pracessor with preamplifier and electronic switch;

changed frequency response in relation to TEAQ665 1669
TEA0670T Dolby B & C processor with preamplifier and electronic switch;

low voltage 1679
FREQUENCY SYNTHESIZERS
HEF4750V frequency synthesizer 53
SAA1057 radio tuning PLL frequency synthesizer (SYMO 11) 545
TDD1742T low power frequency synthesizer (LOPSY)) 1605
TSA6057 radio tuning PLL frequency synthesizer; |2 C-bus 1821
TSA6057T radio tuning PLL frequency synthesizer; 12 C-bus 1821
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INTERFERENCE SUPPRESSORS
TDA1001B interference and noise suppression circuit for FM receivers 801
TDA1001BT interference and noise suppression circuit for FM receivers 801
MEMORIES
PCF8570 256 x 8-bit static RAM; 12C-bus 319
PCF8570C 256 x 8-bit static RAM; 12C-bus; different slave address 319
PCF8571 128 x 8-bit static RAM; 12C-bus 319
PCF8582A 256 x 8-bit EEPROM; |2 C-bus; —40 to +85 °C 481
MICROCONTROLLERS (8-bit)
8051/80C51 family CMOS
PCA80C31BH-3 microcontroller; 128 x 8 RAM; 1.2 to 12 MHz;

—40 to +125 °C 209
PCABOC51BH-3 microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 12 MHz; —40 to + 125 °C 209
PCA80C552 microcontroller; 266 x 8 RAM:; 80C31 CPU plus 16-bit

capture/compare timer/counter; watch-dog timer;

2 puise-width modulated signals; 10-bit ADC with

8 multiplexed input lines; 12C-bus; 1.2 to 12 MHz;

—40 to +125 °C 213
PCA80C562 microcontroller; 256 x 8 RAM; 80C31 CPU plus 16-bit

capture/compare timer/counter; watch-dog timer;

2-pulse-width modulated signals; 8-bit ADC with 8 multiplexed

input lines; 1.2 to 12 MHz; —40 to + 125 °C 215
PCA80C652 microcontroller; 256 x 8 RAM; serial 1/0; UART:

12C-bus; 1.2 to 12 MHz; —40 to + 125 °C 217
PCA83C552 microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 10-bit ADC with 8 multiplexed

input lines; 12C-bus; 1.2 to 12 MHz; —40 to + 125 OC 213
PCA83C562 microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2-pulse-width modulated signals; 8 multiplexed input lines;

1.2t0 12 MHz; —40 to + 125 OC 215
PCA83C652 microcontroller; 256 x 8 RAM; 8K x 8 ROM: serial 1/0;

UART,; I2C-bus; 1.2 to 12 MHz; —40 to + 125 °C 217
PCA83C654 microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;

UART; I2C-bus; 1.2 to 12 MHz; —40 to + 125 OC 219
PCB80C31BH-3 microcontroller; 128 x 8 RAM; 0.5 to 12 MHz; 0 to +70 °C 209
PCB80OC31BH-3 microcontrolier; 128 x 8 RAM; 1.2 to 16 MHz; O to +70 oC 209
PCBB0C51BH-3 microcontroller; 128 x 8 RAM; 4K x 8 ROM;

0.5 to 12 MHz; 0 to +70 °C 209
PCB80C51BH-3 microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2to 16 MHz; 0 to +70 °C 209
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8051/80C51 family CMOS (continued)

PCB80C552

PCB80C562

PCB80C652
PCB80C851

PCB83C552

PCB83C562

PCB83C652

PCB83C654

PCB83C851

PCF80C31BH-3

PCF80C51BH-3

PCF80C552

PCF80C562

PCF80C652

PCF80C851

PCF83C552

microcontroller; 256 x 8 RAM; 80C31 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;

two pulse-width modulated signals; 10-bit ADC with

8 multiplexed input lines; 12C-bus; 1.2 to 12 MHz;
0to+70°C

microcontroller; 256 x 8 RAM; 80C31 CPU plus 16-bit
capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8-bit ADC with

8 multiplexed input lines; 1.2 to 12 MHz; 0 to + 70 °C
microcontroller; 256 x 8 RAM:; serial 1/0; UART; I12C-bus;

1.2 to 12 MHz; 0 to +70 °C

microcontroller; 128 x 8 RAM; 256 x 8 EEPROM;

1.2 to 12 MHz; 0 to + 70 °C

microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;
two pulse-width modulated signals; 10-bit ADC with

8 multiplexed input lines; 12 C-bus; 1.2 to 12 MHz; 0 to + 70 oC
microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8 multipiexed input lines;

1.2 to 12 MHz; 0 to +70 °C

microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;
UART; 12C-bus: 1.2 to 12 MHz; 0 to +70 °C

microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;
UART; I>C-bus; 1.2 to 12 MHz; 0 to +70 °C

microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;
1.2to 12 MHz; 0 to + 70 °C

microcontroller; 128 x 8 RAM; 1.2 to 12 MHz;

—40to +85 °C

microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 12 MHz; —40 to +85 °C

microcontroller; 256 x 8 RAM; 80C31 CPU plus 16-bit
capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 10-bit ADC with 8 multiplexed
input lines; 12C-bus; 1.2 to 12 MHz; —40 to +85 °C
microcontroller; 256 x 8 RAM; 80C31 CPU plus 16-bit
capture/compare timer/counter; watch-dog timer; 2 pulse-width
modulated signals; 8-bit ADC with 8 multiplexed input lines;
1.2 to 12 MHz; —40 to +85 °C

microcontroller; 256 x 8 RAM; serial 1/0; UART; 1?2C-bus;

1.2 to 12 MHz; —40 to +85 °C

microcontroller; 128 x 8 RAM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C

microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU plus
16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 10-bit ADC with 8 multiplexed
input lines; 12C-bus; 1.2 to 12 MHz; —40 to +85 °C

213

215

217

221

213

215

217

219

221

209

209

213

215

217

221

213
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PCF83C562 microcontroller; 266 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8 multiplexed input lines;

1.2 to 12 MHz; —40 to +85 °C 215
PCF83C652 microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0; UART:;

12C-bus; 1.2 to 12 MHz; —40 to +85 °C 217
PCF83C654 microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;

UART; I2C-bus; 1.2 to 12 MHz; —40 to +85 °C 219
PCF83C851 microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C 221
84CXX family CMOS
PCF84C00 microcontroller; 256 x 8 RAM; bond-out version

PCF84CXX family; 12C-bus 283
PCF84C12 low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C21 microcontroller; 64 x 8 RAM; 2K x 8 ROM; plus 8-bit

LED driver; 12 C-bus; —40 to +85 °C 283
PCF84C22 low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C41 microcontroller; 128 x 8 RAM; 4K x 8 ROM; plus 8-bit

LED driver; 12 C-bus; —40 to +85 °C 283
PCF84C42 low cost microcontroller; 64 x 8 RAM; 4K x 8 ROM 285
PCF84C81 microcontroller; 256 x 8 RAM; 8K x 8 ROM; plus 8-bit

LED driver; 12C-bus; —40 to +85 °C 283
PCF84C85 microcontroller; 256 x 8 RAM; 8K x 8 ROM; 32 1/0;

plus 8-bit LED driver; 12 C-bus; —40 to +85 °C 287

84XX family NMOS
MAB8401

MAB8411

MABB421

MAB8422

MAB8441

MAB8442

MAB8461

microcontroller; 128 x 8 RAM; piggy-back version for

MAB84XX family plus 8-bit LED driver; i2C-bus;

1.0 to 6 MHz; 0 to +70 °C 79
microcontroller; 64 x 8 RAM; 1K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; |2 C-bus;

1.0 to 6 MHz; 0 to +70 °C 79
microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus; .

1.0 to 6 MHz; 0 to +70 °C 79
microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12C-bus;

1.0 to 6 MHz; 0 to +70 °C 81
microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus;

1.6 to 6 MHz; 0 to +70 °C 79
microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12 C-bus;

1.6t0 6 MHz; 0 to +700C 81
microcontroller; 128 x 8 RAM; 6K x 8 ROM plus

8-bit LED driver; 20 1/0O lines; 12 C-bus

1.0 to 6 MHz; 0 to +70 °C 79
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84XX family NMOS (continued)

MAF84A11

MAF84A21

MAF84A22

MAF84A41

MAF84A42

MAF84A61

MAF8411

MAF8421

MAF8422

MAF8441

MAF8442

MAF8461

8048 family CMOS
PCAB80C39

PCA80C49
PCB80C39
PCB80C49
PCF80C39

PCF80C49

960

microcontroller; 64 x 8 RAM; 1K x 8 ROM;

plus 8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 5 MHz; —40 to +110°C

microcontrolier; 64 x 8 RAM; 2K x 8 ROM plus
8-bit LED driver; 20 /O lines; 1>C-bus;

1.0to 5 MHz; —40 to +110 °C

microcontroller; 64 x 8 RAM; 2K x 8 ROM plus
8-bit LED driver; 15 1/O lines; 12C-bus;

1.0 to 5 MHz; —40 to +110°C

microcontroller; 128 x 8 RAM; 4K x 8 ROM pius
8-bit LED driver; 20 1/O lines; 12C-bus;

1.0 to 5 MHz; —40 to +110°C

microcontroller; 128 x 8 RAM; 4K x 8 ROM plus
8-bit LED driver; 15 1/0 lines; 1>C-bus;

1.0to 5 MHz; —40 to +110°C

microcontroller; 128 x 8 RAM; 6K x 8 ROM plus
8-bit LED driver; 20 1/O lines; I>C-bus;

1.01to 5 MHz; —40 to +110°C

microcontroller; 64 x 8 RAM; 1K x 8 ROM plus
8-bit LED driver; 20 1/0 lines; I2C-bus;

1.0 to 6 MHz; —40 to +85 °C

microcontroiler; 64 x 8 RAM; 2K x 8 ROM plus
8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 6 MHz; —40 to +85 °C

microcontroller; 64 x 8 RAM; 2K x 8 ROM plus
8-bit LED driver; 15 1/0 lines; 1>C-bus

1.0 to 6 MHz; —40 to +85 °C

microcontroller: 128 x 8 RAM; 4K x 8 ROM plus
8-bit LED driver; 20 1/0O lines; |2C-bus;

1.0 to 6 MHz; —40 to + 85 °C

microcontroller; 128 x 8 RAM; 4K x 8 ROM plus
8-bit LED driver; 15 i/0O lines; 12C-bus;

1.0 to 6 MHz; —40 to +85 °C

microcontroller; 128 x 8 RAM; 6K x 8 ROM plus
8-bit LED driver; 20 i/0O lines; 12C-bus;

1.0 to 6 MHz; —40 to +85 °C

microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;
—40to +110°C

microcontroller; 128 x 8 RAM; 2K x 8 ROM;
1.0 to 15 MHz; —40 to + 110 °C
microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;
0to+70°C

microcontrolier; 128 x 8 RAM; 2K 8 ROM;
1.0to 15 MHz; 0 to +70 °C

microcontroller; 128 x 8 RAM; 1.0 to 156 MHz;
—40 10 +85 °C

microcontroller; 128 x 8 RAM; 2K x 8 ROM;
1.0 to 15 MHz; —40 to +85 °C

79

79

81

79

81

79

79

79

81

79

81

79

211

21

21

21

211

211
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MOTOR CONTROLLERS
TDA1059B motor speed regulator with thermal shut-down;

multiplication coefficient = 9; drop-out voltage = 1.8 V 891
TDAB040T DC motor drive circuit with magnetic-field detector 1339
PERSONAL RADIO/AUDIO
TDA7000 FM radio circuit; mono (in plastic DIL-18) 1381
TDA7010T FM radio circuit; mono (in SO-16 plastic mini-pack) 1389
TDA7021T FM radio circuit; stereo/mono; for low voltage

micro tuning system (MTS) 1397
TDA7030T low voltage micro tuning system (MTS) 1407
TDA7040T PLL stereo decoder; low voltage 1415
TDA7050 150 mW BTL or 2 x 75 mW stereo audio power amplifier:

low voltage 1423
TDA7050T 150 mW BTL or 2 x 75 mW stereo audio power amplifier;

low voltage 1427
TDA7052 1 W BTL mono audio amplifier for portable applications 1431
TDA7053 2 x 1 W BTL stereo audio power amplifier for portable applications 1437
TEAO0670T Dolby B & C processor preamplifier and electronic switch;

low voltage 1679
TEA5551T single-chip AM radio circuit, plus dual AF amplifier,

for pocket receivers with headphones 1685
RADIO RECEIVERS
AM
TDA1072A AM receiver circuit for hi-fi and car radio 897
TDA1072AT AM receiver circuit for hi-fi and car radio 913
TDA1572 AM receiver circuit for stereo hi-fi and car radio 1153
TDA1572T AM receiver circuit for stereo hi-fi and car radio 1171
TDB1080 IF limiting amplifier, FM detector and audio amplifier 1583
TDB1080T IF limiting amplifier, FM detector and audio amplifier 1583
TEA6200 AM upconversion radio receiver; 10.7 MHz IF 1775
AM/FM
TEAB570 AM/FM radio receiver circuit 1697
TEAB591 AM/FM radio receiver circuit 1733
FM
CA3089 FM IF system 47
NEG04A high performance low-power FM IF system 149
NE605 low-power FM IF system 159
NE614A low-power FM IF system 169
SAG604A high performance low-power FM IF system 149
SA605 low-power FM IF system 159
SAG14A low-power FM IF system 169
TDA1574 integrated FM tuner for radio receivers 187
TDA1574T integrated FM tuner for radio receivers 1195
TDA1576 FM/IF amplifier and detector 1205
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FM (continued)

TDA1596 FM/IF amplifier and detector 1249
TDA1596T FM/IF amplifier and detector 1267
TDA7000 FM radio circuit; mono (in plastic DIL-18) 1381
TDA7010T FM radio circuit; mono {in SO-16 plastic mini-pack) 1389
TDA7021T FM radio circuit; stereo/mono; for low voltage

micro tuning system (MTS) 1397
TEA6100 FM/IF system and microcomputer-based tuning

interface; 12 C-bus 1751

REMOTE CONTROLLERS

SAA3004 high performance transmitter (455 kHz) for infrared

remote control; up to 448 commands 585
SAA3006 high performance transmitter (RC-5) for infrared

remote control; up to 2048 commands 595
SAA3007 high performance transmitter (455 kHz) for infrared

remote control; up to 1280 commands; low voltage 609
SAA3008 high performance transmitter (38 kHz) for infrared

remote control; low voltage 623
SAA3009 infrared remote conitrol decoder; decodes 64 commands

(RECS80/RC-5); up to 32 subaddresses; high current

output capability for direct LED drive 637
SAA3010 high-performance transmitter (RC-5) for infrared remote

control; low voltage 647
SAA3028 high performance transcoder (RC-6) for infrared remote

control; 12C-bus 663
SAA3049 infrared remote contro} decoder, low current version

of SAA3009 637
SAF1032 receiver/decoder for infrared remote control 787
SAF1039 transmitter for infrared remote control 787
TDA3047 high performance receiver for infrared remote control;

positive output voltage 1323
TDA3048 high performance receiver for infrared remote control;

negative output voltage 1329

REMOTE 1/O EXPANDERS
PCF8574 remote 8-bit 1/0 expander; 12 C-bus 347
PCF8574A remote 8-bit I/O expander; 12 C-bus; different slave address 347
SOUND GENERATOR
SAA1099 stereo sound generator for sound effects and music synthesis

{uC-controlled) 565

SPEECH SYNTHESIZERS

Oom8200 speech demonstration board (PCF8200) 197
0om8201 speech demonstration box (PCF8200) 201
0Om8209 update package for OM8010 203
om8210 speech analysis/editing system (PCF8200) 205
PCF8200 voice synthesizer (CMOS); 12 C-bus 267
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STEREO DECODERS
TDA1578A time multiplex PLL stereo decoder for hi-fi and car radios 1217
TDA1598 time multiplex PLL stereo decoder for hi-fi and car radios 1285
TDA7040T PLL stereo decoder; low voltage 1415
TEAS5580 PLL stereo decoder for medium-fi and car radios 1711
TEA5581 PLL stereo decoder with source selector switch for

medium-fi and car radios 1721
TEA5581T PLL stereo decoder with source selector switch for

medium-fi and car radios 1721
TSA6057 radio tuning PLL frequency synthesizer; 12 C-bus 1821
TSAB057T radio tuning PLL frequency synthesizer; 12 C-bus 1821
nA758 FM stereo multiplex decoder; PLL 1831
TUNING CIRCUITS
HEF4750V frequency synthesizer 53
HEF4751V universal divider 69
NE602 double-balanced mixer and oscillator 143
NE612 double balanced mixer and oscillator 163
SA602 double-balanced mixer and oscillator 143
SAA1057 radio tuning PLL frequency synthesizer (SYMO 1) 545
SAA1300 tuner switching circuit; 12C-bus 581
TDA1574 integrated FM tuner for radio receivers 1187
TDA1574T integrated FM tuner for radio receivers 1195
TDA7030T low voltage micro tuning system (MTS) 1407
TDD1742T low power frequency synthesizer (LOPSY) 1605
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CA3089N FM [F system 47
HEF4750VD frequency synthesizer 53
HEF4750VU frequency synthesizer 53
HEF4751VD universal divider 69
HEF4751VP universal divider 69
HEF4751VT universal divider 69
HEF4751VU universal divider 69
MAB8401B microcontroller; 128 x 8 RAM; piggy-back version

for MAB84X X family plus 8-bit LED driver; 12 C-bus;

1.0 to 6 MHz; 0 to + 70 ©°C 79
MAB8401WP microcontroller; 128 x 8 RAM; piggy-back version

for MAB84XX family plus 8-bit LED driver; 12 C-bus;

1.0 to 6 MHz; 0 to + 70 °C 79
MAB8411P microcontroller; 64 x 8 RAM; 1K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 6 MHz; 0 to + 70 °C 79
MAB8411T microcontroller; 64 x 8 RAM; 1K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12 C-bus;

1.0to 6 MHz; 0 to + 70 °C 79
MAB8421P microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 6 MHz; 0 to + 70 OC 79
MAB8421T microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; |2C-bus;

1.0to 6 MHz; 0 to + 70 °C 79
MAB8422P microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12 C-bus;

1.0to 6 MHz; 0 to + 70 O°C 81
MAB8441P microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12 C-bus;

1.0to 6 MHz; 0 to + 70 °C 79
MAB8441T microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 6 MHz; 0 to + 70 ©°C 79
MAB8442P microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12 C-bus;

1.0 to 6 MHz; 0 to + 70 ©°C 81
MAB8461P microcontroller; 128 x 8 RAM; 6K x 8 ROM plus

8-bit LED driver; 20 |/0O lines; 12C-bus;

1.0 10 6 MHz; 0 to + 70 °C 79
MAB8461T microcontroller; 128 x 8 RAM; 6K x 8 ROM plus

8-bit LED driver; 20 /0 lines; 12C-bus;

1.0to 6 MHz; 0 to + 70 °C 79
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MAF84A11P microcontroller; 64 x 8 RAM; 1K x 8 ROM plus

8-bit LED driver; 20 I/0 lines; 12> C-bus;

1.0to 5 MHz; —40to + 110 °C 79
MAF84A21P microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 20 /0 lines; 12 C-bus;

1.0 to 5 MHz; —40 to + 110 °C 79
MAF84A22P microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12C-bus;

1.0 to 5 MHz; —40 to + 110 °C 81
MAF84A41P microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 20 1/O lines; 12C-bus;

1.0to 5 MHz; —40 to + 110 °C 79
MAF84A42P microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; |2C-bus;

1.0 to 5 MHz; —40 to + 110 °C 81
MAF84A61P microcontroller; 128 x 8 RAM; 6K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; 12C-bus;

1.0 to 5 MHz; —40to + 110 °C 79
MAF8411P microcontroller; 64 x 8 RAM; 1K x 8 ROM plus

8-bit LED driver; 20 1/0 lines; I2C-bus;

1.0 to 6 MHz; —40 to + 85 °C 79
MAF8421P microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 20 1/O lines; 12C-bus;

1.0 to 6 MHz; —40 to + 85 °C 79
MAF8422pP microcontroller; 64 x 8 RAM; 2K x 8 ROM plus

8-bit LED driver; 15 /O lines; 12 C-bus;

1.0 to 6 MHz; —40 to + 85 °C 81
MAF8441P microcontroller; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 20 /0 lines; 12C-bus;

1.0 to 6 MHz; —40 to + 85 °C 79
MAF8442P microcontroiler; 128 x 8 RAM; 4K x 8 ROM plus

8-bit LED driver; 15 1/0 lines; 12C-bus;

1.0 to 6 MHz; —40 to + 85 °C 81
MAF8461P microcontrofler; 128 x 8 RAM; 6K x 8 ROM plus

8-bit LED driver; 20 /O lines; 12C-bus;

1.0 to 6 MHz; —40 to + 85 °C 79
MC3410F 10-bit high-speed multiplying DAC 83
MC3410CF 10-bit high-speed multiplying DAC 83
MC3510F 10-bit high-speed multiplying DAC 83
NE542N dual low-noise preamplifier 91
NE570F compandor 95
NE570N compandor 95
NE571D compandor 95
NEbS71F compandor 95
NES7 1N compandor 95
NE572D programmable analogue compandor 103
NEbB72N programmable analogue compandor 103
NE575D low voltage compandor 111
NE575N low voltage compandor 11
NE5240D Dolby digital audio decoder 115
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NE5240N Dolby digital audio decoder 115
NE5410F 10-bit high-speed multiplying DAC 119
NEG532D internally-compensated dual low noise operational amplifier 129
NE5532N internally-compensated dual low noise operational amplifier 129
NES532FE internally-compensated dual low noise operational amplifier 129
NEG532AN internally-compensated dual low noise operational amplifier 129
NE5532AFE internally-compensated dual low noise operational amplifier 129
NE5533D dual and single low noise operational amplifier 135
NES533N dual and single low noise operational amplifier 135
NE5533AD dual and single low noise operational amplifier 135
NE5S533AN dual and single low noise operational amplifier 135
NES534D dual and single low noise operational amplifier 135
NEb534N dual and single low noise operational amplifier 135
NES534FE dual and single low noise operational amplifier 135
NE5534AD dual and single low noise operational amplifier 135
NE5534AN dual and single low noise operational amplifier 135
NEG534AFE dual and single low noise operational amplifier 135
NE602D double-balanced mixer and oscillator 143
NEG602N double-balanced mixer and oscillator 143
NE602FE double-balanced mixer and oscillatoe 143
NE604AD high performance low-power FM IF system 149
NEG604AN high performance low-power FM |F system 149
NE605D low-power FM |F system 159
NEG605F low-power FM IF system 159
NEG605N low-power FM IF system 159
NE612D double-balanced mixer and oscillator 163
NEG612N double-balanced mixer and oscillator 163
NEG614AD low-power FM IF system 169
NE614AN low-power FM [F system 169
NE645N Dolby B and C type noise reduction circuit 179
NEG46N Dolby B and C type noise reduction circuit 179
NE649N low voltage Dolby B type noise reduction circuit 185
NEG50N Dolby B type noise reduction circuit 191
OM8200 speech demonstration board (PCF8200) 197
OM8201 speech demonstration box (PCF8200) 201
0OM8209 update package for OM8010 203
omM8210 speech analysis/editing system (PCF8200) 205
PCAB0C31BH-3P microcontroller; 128 x 8 RAM; 1.2 to 12 MHz;

—40to + 125 °C 209
PCAB0C31BH-3WP  microcontroller; 128 x 8 RAM: 1.2 to 12 MHz;

—40to + 125 OC 209
PCA80C39P microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;

—40to + 110 9C 211
PCAB0C39wWpP microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;

—-40to + 110 °C 211
PCA80C49P microcontroller; 128 x 8 RAM; 2K x 8 ROM;

1.0 to 15 MHz; —40 to + 110 °C 211
PCA80C49wWP microcontroller; 128 x 8 RAM; 2K x 8 ROM;

1.0 to 15 MHz; —40 to + 110 °C 211
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PCA80C51BH-3P
PCA80C51BH-3WP

PCA80C552WP

PCAB0C562WP

PCABOC6E52P

PCAB0C652WP

PCAB3C552wWP

PCA83C562WP

PCAB3C652P
PCAB3C652WP
PCA83C654P
PCA83C654WP
PCB80C31BH-3P
PCB80C31BH-3WP
PCB80C31BH-3P
PCB80C31BH-3WP
PCB80C39P
PCB80OC39wWP
PCBB0C49P

PCB80C49WP

microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 12 MHz; —40 to + 125 °C

microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2to 12 MHz; —40 to + 125 °C

microcontroller; 256 x 8 RAM; 80C31 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;
2 pulse-width modulated signals; 10-bit ADC with

8 multiplexed input lines; 12C-bus; 1.2 to 12 MHz;
—40to + 125 °C

microcontroller; 2566 x 8 RAM; 80C31 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;
2 pulse-width modulated signals; 8-bit ADC with

8 muitiplexed input lines; 1.2 to 12 MHz;

—40 to + 125 °C

microcontroller; 256 x 8 RAM; serial 1/0; UART;
12C-bus; 1.2 to 12 MHz; —40 to + 125 °C
microcontroller; 256 x 8 RAM,; serial 1/0; UART;
12C-bus; 1.2 to 12 MHz; —~40 to + 125 9C
microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU
plus 16-bit capture/compare timer/counter; watch-dog timer;
2 pulse-width modulated signals; 10-bit ADC with 8 multiplexed
input lines; 12C-bus; 1.2 to 12 MHz; —40 to + 125 °C
microcontroller; 266 x 8 RAM; 8K x 8 ROM; 80C51 CPU
plus 16-bit capture/compare timer/counter; watch-dog timer;
2 pulse-width modulated signals; 8 multiplexed input lines;
1.2 to 12 MHz; —40 to + 125 °C

microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;
UART; 12C-bus; 1.2 to 12 MHz; —40 to + 125 °C
microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;
UART:; I12C-bus; 1.2 to 12 MHz; —40-to,+ 125 ©C
microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;
UART; 12C-bus; 1.2 to 12 MHz; —40 to + 125 °C
microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;
UART; I12C-bus; 1.2 to 12 MHz; —40 to + 125 0C
microcontroller; 128 x 8 RAM; 0.5 to 12 MHz;
0to+700C ‘

microcontroller; 128 x 8 RAM; 0.5 to 12 MHz;
Oto+709°C

microcontroller; 128 x 8 RAM; 1.2 to 16 MHz;
Oto+709°C

microcontroller; 128 x 8 RAM; 1.2 to 16 MHz;
Oto+700°C 7

microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;
Oto+70°C

microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;
Oto+70°C

microcontrolier; 128 x 8 RAM; 2K x 8 ROM

1.0 to 15 MHz; 0 to + 70 °C

microcontroller; 128 x 8 RAM; 2K x 8 ROM;

1.0 to 15 MHz; 0 to + 70 °C

209

209

213

215

217

217

213

215

217

217

219

219

209

209

209

209

211

211

21

21
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PCB80C51BH-3P microcontroller; 128 x 8 RAM; 4K x 8 ROM;

0.5 to 12 MHz; 0 to + 70 °C 209
PCB80C51BH-3WP  microcontroller; 128 x 8 RAM; 4K x 8 ROM;

0.5to 12 MHz; 0 to + 70 °C 209
PCB80C51BH-3P microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2to 16 MHz; 0 to +70°C 209
PCB80C51BH-3WP  microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 16 MHz; 0 to + 70 °C 209
PCB80C552wP microcontroller; 256 x 8 RAM; 80C31 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;

two pulse-width modulated signals; 10-bit ADC with

8 multiplexed input lines; 12C-bus; 1.2 to 12 MHz;

Oto+700°C 213
PCB80C562WP microcontroller; 256 x 8 RAM; 80C31 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8-bit ADC with

8 multiplexed input lines; 1.2 to 12 MHz; 0 to + 70 °C 215
PCB80C851P microcontroller; 128 x 8 RAM; 2566 x 8 EEPROM;

1.2to 12 MHz;0to + 70 °C 221
PCB80C851WP microcontroller; 128 x 8 RAM; 256 x 8 EEPROM;

1.21t0 12 MHz; 0 to + 70 °C 221
PCB80C652P microcontroller; 256 x 8 RAM; serial 1/0; UART;

12C-bus; 1.2 to 12 MHz; 0 to + 70 °C 217
PCB80C652wWP microcontroller; 256 x 8 RAM; serial 1/0; UART;

12C-bus; 1.2 to 12 MHz; 0 to + 70 °C 217
PCB83C552wWP microcontroller; 266 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter;

watch-dog timer; two pulse-width modulated signals;

10-bit ADC with 8 multiplexed input lines;

12C-bus; 1.2 to 12 MHz; 0 to + 70 ©C 213
PCB83C562wWP microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8 multiplexed input lines;

1.2to 12 MHz; 0 to + 70 °C 215
PCB83C652P microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0:

UART:; I?C-bus; 1.2 to 12 MHz; 0 to + 70 °C 217
PCB83C652WP microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;

UART; I>C-bus; 1.2 to 12 MHz; 0 to + 70 °C 217
PCB83C654P microcontroller; 256 x 8 RAM; 16K x 8 ROM: serial 1/0;

UART; 12C-bus; 1.2 to 12 MHz: 0 to + 70 ©C 219
PCB83C654wWpP microcontroller; 256 x 8 RAM; 16K x 8 ROM:; serial 1/0;

UART; I2C-bus; 1.2 to 12 MHz; 0 to + 70 °C 219
PCB83C851P microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;

1.2t0 12 MHz; 0 to + 70 °C 221
PCB83C851WpP microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;

1.2t0 12 MHz; 0to + 70 °C 221
PCF1303T 18-element bar graph LCD driver (with analogue input) 223
PCF2100P LCD duplex driver; 40 segments 229
PCF2100T LCD duplex driver; 40 segments 229
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PCF2110P LCD duplex driver; 60 segments and 2 LEDs 229
PCF2110T LCD duplex driver; 60 segments and 2 LEDs 229
PCF2111P LCD duplex driver; 64 segments 229
PCF2111T LCD duplex driver; 64 segments 229
PCF2112P LCD driver; 32 segments 229
PCF2112T LCD driver; 32 segments 229
PCF2201V LCD flat panel row/column driver 245
PCF80C31BH-3P microcontroller; 128 x 8 RAM; 1.2 to 12 MHz;

—40 to + 85 °C 209
PCF80C31BH-3WP microcontroller; 128 x 8 RAM; 1.2 to 12 MHz;

—40 to + 85 °C 209
PCF80C39P microcontroller; 128 x 8 RAM; 1.0 to 15 MHz;

—40to +859C 21
PCF80C39wP microcontrolier; 128 x 8 RAM; 1.0 to 15 MHz;

—40to +85°C 211
PCF80C49P microcontroller; 128 x 8 RAM; 2K x 8 ROM;

1.0 to 15 MHz; —40 to + 85 °C 21
PCF80C49wpP microcontroller; 128 x 8 RAM; 2K x 8 ROM;

1.0 to 15 MHz; —40 to + 85 °C 21
PCF80C51BH-3P microcontrolier; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 12 MHz; —40 to + 85 °C 209
PCF80C51BH-3WP  microcontroller; 128 x 8 RAM; 4K x 8 ROM;

1.2 to 12 MHz; —40 to + 85 °C 209
PCF80C552wWP microcontrolier; 256 x 8 RAM; 80C31 CPU plus 16-bit

capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 10-bit ADC with

8 multiplexed input lines; I12C-bus; 1.2 to 12 MHz;

—-40to +85°C 213
PCF80C562WP microcontroller; 266 x 8 RAM; 80C31 CPU plus 16-bit

capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8-bit ADC with

8 muitiplexed input lines; 1.2 to 12 MHz;

—40 to + 85 °C 215
PCF80C652P microcontroller; 256 x 8 RAM; serial 1/0; UART;

12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 217
PCF80C652wWpP microcontroller; 256 x 8 RAM; serial 1/0; UART;

12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 217
PCF80C851P microcontroller; 128 x 8 RAM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C 221
PCF80C851WP microcontrolier; 128 x 8 RAM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C 221
PCF8200 voice synthesizer (CMOS); 12C-bus 267
PCF83C552WP microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU plus

16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 10-bit ADC with 8 multiplexed

input lines; 12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 213
PCF83C562WP microcontroller; 256 x 8 RAM; 8K x 8 ROM; 80C51 CPU

plus 16-bit capture/compare timer/counter; watch-dog timer;

2 pulse-width modulated signals; 8 multiplexed input lines;

1.2to 12 MHz; —40 to + 85 °C 215
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PCF83C652P microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;

UART; 12C-bus; 1.2 to 12 MHz; —40 to + 85 °C ©217
PCF83C652wWpP microcontroller; 256 x 8 RAM; 8K x 8 ROM; serial 1/0;

UART; 12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 217
PCF83C654P microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial |/0O;

UART; 12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 219
PCF83C654WP microcontroller; 256 x 8 RAM; 16K x 8 ROM; serial 1/0;

UART; 12C-bus; 1.2 to 12 MHz; —40 to + 85 °C 219
PCF83C851P microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C 221
PCF83C851WP microcontroller; 128 x 8 RAM; 4K x 8 ROM; 256 x 8 EEPROM;

1.2 to 12 MHz; —40 to + 85 °C 221
PCF84CXXX single-chip 8-bit microcontroller family 281
PCF84C00B microcontroller; 256 x 8 RAM; bond-out version

PCF84CXX family; 12C-bus 283
PCF84C00T microcontroller; 256 x 8 RAM; bond-out version

PCF84CXX family; 12C-bus 283
PCF84C12pP low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C12T low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C21P microcontroller; 64 x 8 RAM; 2K x 8 ROM; plus

8-bit LED driver; 12C-bus; —40 to + 85 °C 283
PCF84C21T microcontroller; 64 x 8 RAM; 2K x 8 ROM; plus

8-bit LED driver; |12 C-bus; —40 to + 85 °C 283
PCF84C22P low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C22T low cost microcontroller; 64 x 8 RAM; 1K x 8 ROM 285
PCF84C41P microcontroller; 128 x 8 RAM; 4K x 8 ROM; plus

8-bit LED driver; 12C-bus; —40 to + 85 °C 283
PCF84C41T microcontroller; 128 x 8 RAM; 4K x 8 ROM; plus

8-bit LED driver; 12C-bus; —40 to + 85 °C 283
PCF84C42pP low cost microcontrolier; 64 x 8 RAM; 4K x 8 ROM 285
PCF84C42T low cost microcontroller; 64 x 8 RAM; 4K x 8 ROM 285
PCF84C81P microcontroller; 256 x 8 RAM; 8K x 8 ROM; plus

8-bit LED driver; 12C-bus; —40 to + 85 °C 283
PCF84C81T microcontroller; 256 x 8 RAM; 8K x 8 ROM; plus

8-bit LED driver; 12C-bus; —40 to + 85 °C 283
PCF84C85P microcontroller; 256 x 8 RAM; 8K x 8 ROM; 32 1/0;

plus 8-bit LED driver; 12 C-bus; —40 to + 85 °C 287
PCF84C85T microcontroller; 256 x 8 RAM; 9K x 8 ROM; 32 1/0;

plus 8-bit LED driver; 12C-bus; —40 to + 85 ©C 287
PCF8566P universal LCD driver for low multiplex rates

{1:1 to 1:4); max. 96 elements; [?C-bus 289
PCF8566T universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 96 elements; 12C-bus 289
PCF8570P 256 x 8-bit static RAM; 12C-bus 319
PCF8570T 256 x 8-bit static RAM; 12C-bus 319
PCF8570CP 256 x 8-bit static RAM; 12 C-bus; different slave address 319
PCF8570CT 256 x 8-bit static RAM; 12 C-bus; different slave address 319
PCF8571P 128 x 8-bit static RAM; 12C-bus 319
PCF8571T 128 x 8-bit static RAM; 12C-bus 319
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PCF8573P clock catendar, 1?C-bus 329
PCF8573T clock calendar; 12 C-bus 329
PCF8574AP remote 8-bit 1/0 expander; 12 C-bus;

different slave address 347
PCF8574AT remote 8-bit I/0 expander; 12 C-bus;

different slave address 347
PCF8574P remote 8-bit I/O expander; 12 C-bus 347
PCF8574T remote 8-bit 1/0 expander; I>C-bus 347
PCF8576T universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 160 segments; 12C-bus 359
PCF8576U universal LCD driver for low multiplex rates

{(1:1 to 1:4); max. 160 segments; |2 C-bus 359
PCF8576U/10 universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 160 segments; |2C-bus 359
PCF8577AP LCD direct driver (32 segments) or duplex driver

(64 segments); 12 C-bus; different slave address 393
PCF8577AT LCD direct driver (32 segments) or duplex driver

(64 segments) |2 C-bus; different slave address 393
PCF8577AU LCD direct driver {32 segments) or duplex driver

(64 segments) 12 C-bus; different slave address 393
PCF8577P LCD direct driver {32 segments) or duplex driver

(64 segments); 12C-bus 393
PCF8577T LCD direct driver (32 segments) or duplex driver

(64 segments); 12 C-bus 393
PCF8577U LCD direct driver (32 segments) or duplex driver

(64 segments); 12C-bus 393
PCF8578T LCD row/cofumn driver for dot matirx graphic displays;

40 outputs; of which 24 are programmabile; 12 C-bus 409
PCF8578U LCD row/column driver for dot matrix graphic displays;

40 outputs, of which 24 are programmable; 12 C-bus 409
PCF8578V LCD row/column driver for dot matrix graphic displays;

40 outputs, of which 24 are programmable; 12 C-bus 409
PCF8579T LCD column driver for dot matrix graphic displays;

40 column outputs; 12C-bus 447
PCF8579U LLCD column driver for dot matrix graphic displays;

40 column outputs; 12C-bus 447
PCF8579V LCD column driver for dot matrix graphic displays;

40 column outputs; 12C-bus 447
PCF8582AP 256 x 8-bit EEPROM; 12C-bus; —40 to + 85 °C 481
PCF8582AT 256 x 8-bit EEPROM; 12 C-bus; —40 to + 85 °C 481
PCF8583P clock calendar with 256 x 8-bit static RAM; 12C-bus 491
PCF8583T clock calendar with 256 x 8-bit static RAM; 12 C-bus 491
PCF8591P 8-bit ADC/DAC; I*>C-bus 509
PCF8591T 8-bit ADC/DAC; I2C-bus 509
PNA7509P 7-bit ADC; 22 MHz; 3-state output 527
PNA7518P 8-bit multiplying DAC; 30 MHz 539

972

August 1989w r



NUMERICAL

INDEX

type description page
SA571F compandor 95
SA571N compandor 95
SA572D programmable analogue compandor 103
SAB72F programmable analogue compandor 103
SA572N programmable analogue compandor 103
SAB534N dual and single low noise operational amplifier 135
SAB534AD dual and single low noise operational amplifier 135
SA5534AN dual and single low noise operational amplifier 135
SA602D double balanced mixer and oscillator 143
SAG602N double balanced mixer and oscillator 143
SAG602FE double balanced mixer and oscillator 143
SAG604AD high performance low-power FM |F system 149
SAG604AN high performance low-power FM |F system 149
SA605D low-power FM |F system 159
SA605F low-power FM IF system 159
SAG05N low-power FM IF system 159
SA614AD low-power FM |F system 169
SAB614 AN low-power FM IF system 169
SAA1057 radio tuning PLL frequency synthesizer (SYMO 11) 545
SAA1064P 4-digit LED driver; 12C-bus 555
SAA1099 stereo sound generator for sound effects and

music synthesis {uC-controlled) 565
SAA1300 tuner switching circuit; 12C-bus 581
SAA3004P high performance transmitter (455 kHz) for

infrared remote control; up to 448 commands 585
SAA3004T high performance transmitter (455 kHz) for

infrared remote control; up to 448 commands 585
SAA3006P high performance transmitter (RC-5) for infrared

remote control; up to 2048 commands 595
SAA3007P high performance transmitter (455 kHz) for infrared

remote control; up to 1280 commands; low voltage 609
SAA3007T high performance transmitter (455 kHz) for infrared

remote control; up to 1280 commands; low voltage 609
SAA3008P high performance transmitter (38 kHz) for infrared

remote control; low voltage 623
SAA3008T high performance transmitter (38kHz) for infrared

remote control; low voltage 623
SAA3009P infrared remote control decoder; decodes 64 commands

(RECS80/RC-5); up to 32 subaddresses; high current

output capability for direct LED drive 637
SAA3010P high performance transmitter (RC-5) for infrared

remote control; low voltage 647
SAA3010T high performance transmitter (RC-5) for infrared

remote control; low voltage 647
SAA3028 high performance transcoder (RC-5) for infrared

remote control; 12C-bus 663
SAA3049P infrared remote control decoder, low current

version of SAA3009 637
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SAA3049T infrared remote contro! decoder, low current

version of SAA3009 637
SAA7210 decoder for Compact Disc (second generation) 671
SAA7220 digital filter and interpolator for Compact Disc

(second generation) 693
SAA7274P audio digital input circuit (ADIC) 715
SAA7274T audio digital input circuit (ADIC) 715
SAA7310P decoder for Compact Disc (third generation} 727
SAA7310GP decoder for Compact Disc (third generation) 727
SAA7320GP stereo DAC for Compact Disc 757
SAD7630P CCD delay line for error correction in video and sound

carrier timebases (laservision players) 777
SAF1032P receiver/decoder for infrared remote control 787
SAF1039P transmitter for infrared remote control 787
SEB410F 10-bit high-speed multiplying DAC 119
SEG532FE internally-compensated dual low noise operational amplifier 129
SEB532AFE internally-compensated dual low noise operational amplifier 129
SE5534N dual and single low noise operational amplifier 135
SEB534AN dual and single low noise operational amplifier 135
SEB534FE dual and single low noise operational amplifier 135
SEB534AFE dual and single low noise operational amplifier 135
TDA1001B interference and noise suppression circuit for FM receivers 801
TDA1001BT interference and noise suppression circuit for FM receivers 801
TDA1010A 6 W audio power amplifier for in-car applications/10 W

audio power amplifier for mains-fed applications 811
TDA1011 2 to 6 W audio power amplifier with preamplifier 829
TDA1013B 4 W audio power amplifier with DC volume control 841
TDA1015 1 to 4 W audio power amplifier with preamplifier 849
TDA1015T 0.5 W audio power amplifier with preamplifier 859
TDA1016 2 W recording/playback audio power amplifier with

preamplifier, automatic level control, short circuit

and thermal protection 865
TDA1020 12 W audio power amplifier with preamplifier for car radios 871
TDA1029 signal-sources switch (4 x two channels} 877
TDA1059B motor speed regulator with thermal shut-down;

multiplication coefficient = 9; drop-out voltage = 1.8 V 891
TDA1072A AM receiver circuit for hi-fi and car radios 897
TDA1072AT AM receiver circuit for hi-fi and car radios 913
TDA1074A dual tandem electronic potentiometer circuit 931
TDA1510 24 W BTL or 2 x 12 W stereo car radio power amplifier 941
TDA1510A 24 W BTL or 2 x 12 W stereo car radio power amplifier 941
TDA1512 12 to 20 W hi-fi audio power amplifier - 983
TDA1512Q 12 to 20 W hi-fi audio power amplifier 983
TDA1514A 50 W hi-fi power amplifier for digital audio

{e.g. Compact Disc) 989
TDA15158 24 W or 2 x 12 W stereo car radio power amplifier 997
TDA1516Q 22 WBTL or 2 x 11 W stereo car radio power amplifier;

closed loop volitage gain 26 dB 1003
TDA1517 2 x 6 W stereo car radio audio power amplifier (20 dB gain) 1011
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TDA1518Q 22 WBTLor 2 x 11 W stereo car radio power amplifier;

closed loop voltage gain 46 dB 1019
TDA1519 2 x 6 W stereo car radio audio power amplifier (40 dB gain) 1027
TDA1519A 22 WBTL or 2 x 11 W stereo car radio power amplifier 1035
TDA15198 12 WBTL or 2 x 6 W stereo car radio power amplifier 1045
TDA1520B 20 W hi-fi audio power amplifier; complete SOAR protection 1055
TDA1520BQ 20 W hi-fi audio power amplifier; complete SOAR protection 1055
TDA1521 2 x 12 W hi-fi stereo audio power amplifier 1061
TDA1521A 2 x 6 W hi-fi stereo audio power amplifier 1071
TDA1521Q 2 x 12 W hi-fi stereo audio power amplifier 1061
TDA1522 stereo playback amplifier/equalizer with mute switch 1081
TDA1524A stereo tone/volume control circuit 1091
TDA1525 stereo tone/volume contral circuit 1103
TDA1534 14-bit ADC 1117
TDA1535 high-speed sample-and-hold amplifier 1125
TDA1541A dual 16-bit DAC 1129
TDA1542 active element for post filtering (dual channel) 1137
TDA1543 dual 16-bit economy DAC (12S-bus format) 1145
TDA1572 AM receiver circuit for stereo hi-fi and car radios 1153
TDA1572T AM receiver circuit for stereo hi-fi and car radios 1171
TDA1574 integrated FM tuner for radio receivers 1187
TDA1574T integrated FM tuner for radio receivers 1195
TDA1576 FM/IF amplifier and detector 1205
TDA1578A time multiplex PLL stereo decoder for hi-fi and car radios 1217
TDA1579 traffic warning decoder circuit (AM carriers); AR system 1231
TDA1579T traffic warning decoder circuit (AM carriers); AR system 1231
TDA1589 traffic control message and warning tone circuit; AR| system 1241
TDA1596 FM/IF amplifier and detector 1249
TDA1596T FM/IF amplifier and detector 1267
TDA1598 time multiplex PLL stereo decoder for hi-fi and car radios 1285
TDA1600 multi-function oscillator switch for audio cassette recorders 1293
TDA2611A 5 W audio power amplifier 1305
TDA2613 6 W hi-fi audio power amplifier 1315
TDA3047pP high performance receiver for infrared remote control;

positive output voltage 1323
TDA3047T high performance receiver for infrared remote control;

positive output voltage 1323
TDA3048P high performance receiver for infrared remote control;

negative output voltage 1329
TDA3048T high performance receiver for infrared remote control; :

negative output voltage 1329
TDA3810 spatial, stereo and pseudo-stereo sound circuit 1335
TDAB040T DC motor drive circuit with magnetic-field detector 1339
TDA5708 photo diode signal processor for Compact Disc

single-spot read-out systems 1347
TDA5709 radial error signal processor for Compact Disc 1367
TDA7000 FM radio circuit; mono (in plastic DIL18) 1381
TDA7010T FM radio circuit; mono (in SO16 plastic mini-pack) 1389
TDA7021T FM radio circuit; stereo/mono; for low voltage

micro tuning system (MTS) 1397
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TDA7030T low voltage micro tuning system (MTS) 1407
TDA7040T PLL stereo decoder; low voltage 1415
TDA7050 150 mW BTL or 2 x 75 mW stereo audio power amplifier;

low voltage 1423
TDA7050T 150 mW BTL or 2 x 75 mW stereo audio power amplifier;

low voltage 1427
TDA7052 1W BTL mono audio amplifier for portable applications 1431
TDA7053 2 x 1 W BTL stereo audio power amplifier for

portable applications 1437
TDAB8420 hi-fi stereo audio processor; 1> C-bus 1445
TDA8421 hi-fi stereo audio processor; 12 C-bus 1467
TDAB8425 hi-fi stereo audio processor; 12 C-bus 1489
TDAB8444 octuple 6-bit DAC; I C-bus 1511
TDABBOBAT photo diode signal processor for Compact Disc 1519
TDAS8808T photo diode signal processor for Compact Disc 1519
TDA8808 transfer functions 1539
TDAS8809T radial error signal processor for Compact Disc 1559
TDA8809 transfer functions 1571
TDB1080 IF limiting amplifier, FM detector and audio amplifier 1583
TDB1080T IF limiting amplifier, FM detector and audio amplifier 1583
TDD1601 equalizer for audio cassette recorders 1589
TDD1742T fow power frequency synthesizer (LOPSY) 1605
TEA0651 Dolby B & C noise reduction circuit 1627
TEA0652 Dolby B & C noise reduction circuit 1627
TEA0653T stereo or 2-channel Dolby B noise reduction circuit 1645
TEA0654 preamplifier and electronic switch for Dolby B & C

noise reduction circuits 1627
TEAO0657 dual Dolby B noise reduction circuit 1651
TEAQ665 Dolby B & C processor with preamplifier and

electronic switch 1659
TEA0665T Dolby B & C processor with preamplifier and

electronic switch 1659
TEAQ666 Dolby B & C processor with preamplifier and

electronic switch; changed frequency response

in relation to TEA0665 1669
TEA0666T Dolby B & C processor with preamplifier and

electronic switch; changed frequency response

in relation to TEA0665 1669
TEA0670T Dolby B & C processor with preamplifier and

electronic switch; low voltage 1679
TEAS5551T single-chip AM radio circuit, plus dual AF ampln‘ler

for pocket receivers with headphones 1685
TEAB570 AM/FM radio receiver circuit 1697
TEAB580 PLL stereo decoder for medium-fi and car radios 171
TEAB581 PLL stereo decoder with source selector switch

for medium-fi and car radios 1721
TEAS581T PLL stereo decoder with source selector switch

for medium-fi and car radios 1721
TEA5591 AM/FM radio receiver circuit 1733
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TEA6100 FM/IF system and microcomputer-based tuning

interface; 1?C-bus 1751
TEAG6200 AM upconversion radio receiver; 10.7 MHz IF 1775
TEA6300 car radio preamplifier and source selector with

sound and fader controls; 12C-bus 1787
TEA6300T car radio preamplifier and source selector with

sound and fader controls; 12 C-bus 1787
TEA6310T sound fader control circuit; |2C-bus 1803
TSA6057 radio tuning PLL frequency synthesizer; I12C-bus 1821
TSAG057T radio tuning PLL frequency synthesizer; 12C-bus 1821
HA758N FM stereo multiplex decoder; PLL 1831
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MAINTENANCE

TYPE LIST

MAINTENANCE TYPE LIST

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

SAA1056P PLL frequency synthesizer successor type: SAA1057
SAA3027 infrared remote control transmitter (RC-5) successor type: SAA3006
TCA730A DC volume and balance stereo control circuit
TCA740A DC treble and bass stereo control circuit
TDA1011A 2 to 6 W audio power amplifier successor type: TDA1011
TDA1506 motor regulator and function controiler

for car cassette systems
TDA1508 auto-reverse car radio cassette deck

steering circuit
TDA1533 PLL motor speed control circuit for

hi-fi applications
TDA7020T low voltage FM stereo radio circuit successor type: TDA7021T

| (May 1989
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TDA1512

TDA1512Q

12 to 20 W HI-FI AUDIO POWER AMPLIFIER

The TDA1512 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical power

supplies for mains-fed apparatus.
Special features are:

® Thermal protection

® |ow intermodulation distortion

Low transient intermodulation distortion
Built-in output current limiter

Low input offset voltage

Output stage with low cross-over distortion
Single in-tine (SIL) power package

® o000

QUICK REFERENCE DATA

Supply voltage range
Total quiescent current at Vp =.25 V

Output power at dio¢ =0,7%

sine-wave power

Vp=26V;R =4Q

Vp=25V;R; =8Q

music power

Vp=32V;R =4Q

Vp=32V;R_ =80
Closed-loop voltage gain (externally determined)
Input resistance (externally determined)
Signal-to-noise ratio at Pg = 50 mW
Supply voltage ripple rejectionat f= 100 Hz

Ve
Itot

typ.

typ.
typ.

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

15 t0 356
65

21
12

30
20

72
50

\'
mA

w
w
w
w

dB
k&

dB
dB

PACKAGE OUTLINES

TDA1512: 9-lead SIL; plastic power (SOT131).
TDA1512Q: 9-lead SIL-bent-to-DIL; plastic power (SOT157).

November 1982
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12 to 20 W hi-fi audio power amplifier TDA1512

TDA1512Q
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp max. 35 V
Repetitive peak output current loORM max. 32 A
Non-repetitive peak output current losm max. 5 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —b5 to + 150 OC
Operating ambient temperature Tamb ~25to + 150 °C
A.C. short-circuit duration of load
during full-load sine-wave drive
RL=0;Vp=30V withRj =4 Q t5c max. 100 hours
20 7285152
Ptot
(W) -
\\ \
N\
10 N
™
N
\
hY
AN
ENEAN
0
~25 0 50 100 Tamb (°C) 150
mounted on infinite heatsink.
— — —- mounted on heatsink of 6 K/W,
Fig. 2 Power derating curves.
THERMAL RESISTANCE
. . . . typ. 3 K/W
From junction to mounting base Rth j-mb < 4 KW
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TDA1512
TDA1512Q

D.C. CHARACTERISTICS
Supply voltage range
Total quiescent current at Vp =25 V

A.C. CHARACTERISTICS

Vp=25V; R =4 Q;f=1kHz; Tymp = 25 OC; measured in

specified

Output power
sine-wave power at digt= 0,7 %
RL=4Q
RL=8%Q
music power at Vp =32 V
RL= 4 Q; dtOt = 0,7 %
RL=4Q;dtot= 10%
RL=8Q;dit=07%
RL=8%;d{st=10%

Power bandwidth; —1,6 dB; diyt = 0,7%

Voltage gain
open-loop
closed-loop
Input resistance (pin 1)
Input resistance of test circuit (Fig. 3)
Input sensitivity

for P = 50 mW
forPo = 10W

Signal-to-noise ratio

at P = 50 mW; Rg = 2 k&2;
f=20 Hz to 20 kHz; unweighted

weighted; measured according to
IEC 173 (A-curve)

Ripple rejection at f = 100 Hz
Total harmonic distortion at P = 10 W

Outnut resistance (pin 5)

Vp 151035 V

test circuit of Fig. 3; unless otherwise

Po typ. 13 W
Po typ. 7 W
Py typ. 21 W
Po typ. 25 W
Po typ. 12 W
Po typ. 15 W
B 40 Hz to 16 kHz
Go typ. 74 dB
Ge typ. 30 dB
R; > 100 k&2
R typ. 20 k2
Vi typ. 16 mV
Vi typ. 210 mV
S/N > 68 dB
S/N typ. 76 dB
RR typ. 50 dB
typ. 0,1 %
dtot < 03 %
Ro typ. 01 Q

986
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TDA1512
TDA1512Q

A

12 to 20 W hi-fi audio power amplifier
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TDA1512

TDA1512Q
40 7285153.1
Po
(W)
30
rai \\
A RL=48
2] //
| st
20
- r/ A AN
/ . d / R L =88 4
o e
rd
// > e
Pd r 1
1 ~
A
|
0
10 20 30 Vp (V) 40
Fig. 4 Output power as a function of the supply voltage; f=1kHz;
dTOT = 0,7 %; — — — dtOt =10 %.
1 7285154
dot
(%)
0,75 10kHz
20 Hz 1 kHz
0,5
025 H
4 !L
]
0 = 9
10 10 Po (W) 10

Fig. 5 Total harmonic distortion as a function of the output power.

988 November 1982




DEVELOPMENT DATA
This data sheet contains advance information and TDA1 51 4A

specifications are subject to change without notice.

50 W HIGH- PERFORMANCE HI-FI AMPLIFIER

GENERAL DESCRIPTION

The TDA1514A integrated circuit is a hi-fi power amplifier for use as a building block in radio, tv
and other audio applications. The high performance of the IC meets the requirements of digital
sources (e.g. Compact Disc equipment).

The circuit is totally protected, the two output transistors both having thermal and SOAR protection
(see Fig.3). The circuit also has a mute function that can be arranged for a period after power-on with
a delay time fixed by external components.

The device is intended for symmetrical power supplies but an asymmetrical supply may also be used.

Features

High output power (also without bootstrap)
Low offset voltage

Good ripple rejection

Mute/stand-by facilities

Thermal protection

Protected against electrostatic discharge

No switch-on or switch-off clicks

Very low thermal resistance

Safe Operating Area (SOAR) protection
Short-circuit protection

QUICK REFERENCE DATA

parameter conditions symbol min, typ. max. unit
Supply voltage range
(pin 6 to pin 4) Vp +9 — + 30 A"
Total quiescent current Vp=+275V ltot - 60 - mA
Output power THD = —60 dB;
Vp=+275V;
RL=8&Q Pq - 40 - w
Vp=+23V;
RL=48Q Po - 50 — w
Closed loop voltage gain determined
externally G¢ — 30 - dB
Input resistance determined
externally R; — 20 — k&2
Signal plus noise-to-noise ratio | Py =50 mW (S+N)/N | — 82 - dB
Supply voltage ripple
rejection f=100 Hz SVRR — 72 - dB

PACKAGE OUTLINE
9-lead SIL, plastic power (SOT131A).

June 1989
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TDA1514A

+Vp
|s
VPM bootstrap 7
8 + cM I
—t
Veo l\\ { 5
! +
) 14
l power stage
+Vp
PROTECTION
I__1\ 2
THERMAL | SOAR
Vreft L— /
+
l +Vp
Vref2 -
+! standby
itch
E + switc
3
l A TDA1514A
A mute
switch
Vief3 - ?
g | |
l Veo Vem
T
7224732.1

Fig.1 Block diagram.
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50 W high performance hi-fi amplifier

TDA1514A

DEVELOPMENT DATA

RATINGS

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

parameter symbol min. max. unit
Supply voltage (pin 6 to pin 4) Vp — +30 \%
Bootstrap voltage (pin 7 to pin 4) Vbstr - 70 \%
Output current (repetitive peak) lo — 8 A
Operating ambient temperature range Tamb see Fig.2
Storage temperature range Tstq —65 |+ 150 oC
Power dissipation see Fig.2
Thermal shut-down protection time tpr — 1 hour
Short circuit protection time* tse - 10 min
Mute voltage (pin 3 to pin 4) Vm - 7 Y
THERMAL RESISTANCE
From junction to mounting base Rthj-mb max. = 1 K/W

* Symmetrical power supply: AC and DC short-circuit protected.

Asymmetrical power supply: AC short-circuit protected.

Driven by a pink-noise voltage.

June 1989
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TDA1514A

80 7224731.1

Ptot
(W)

infinite
60 heatsink

40 \
- \

20
heatsink '\
Rin h—a = 43 KW N
]
-25 0 50 100 150
Tamb (°C)

Fig.2 Power derating curve.

The theoretical maximum power dissipation for Pg = 40 W with a stabilized power supply is:
sz
—— =19 W; where Vp=%27.5V; R_=8Q
21" R

Considering, for example, a maximum ambient temperature of 50 ©C and a maximum junction
temperature of 150 OC the total thermal resistance is:

160 — 50 _
Rth j_a = —'I-é_—— =53 K/W

Since the thermal resistance of the SOT131A encapsulation is Rip j-mb < 1 K/W, the thermal resistance
required of the heatsink is R¢p h. < 4.3 K/W.

SAFE OPERATING AREA (SOAR) PROTECTION

10 7221283
| —\\\
c
(A) \\
\
5 \\
\\\
NS
T~~—~——
0
0 20 40 60
Ve (V)

Fig.3 SOAR protection curve.
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50 W high performance hi-fi amplifier

TDA1514A

CHARACTERISTICS

Vp=+£2756V;R_=8Q;f=1kHz; Tamb = 25 ©OC; test circuit as Fig.4; unless otherwise specified.

parameter conditions symbol min. | typ. max. unit
Supply voltage range
{pin 6 to pin 4) Vp +9 - +30 Vv
Maximum output current
(peak value) loOMmax | 6.4 - - A
Operating state
Input voltage (pins 3 to 4) V34 6 — 7 2
Total quiescent current RL=o ltot 30 60 90 mA
Output power THD = -60dB Po 37 40 - w
THD =-20dB Po - 51 — w
Output power Vp=+23V;
THD = -60dB
RL=8Q Po - 28 — w
RL=48Q Po - 50 - w
ﬁ' Total harmonic distortion Po=32W THD - —-90 —-80 dB
g Intermodulation distortion Po=32W
E note 1 dim - —-80 - dB
S Power bandwidth (—-3dB);
8 THD = —60 dB B - 20 to
|.T.|' 25000 Hz
o Slew rate dVv/dt - 10 - V/us
o Closed loop voltage gain note 2 G¢ — 30 - dB
Open loop voltage gain Gy - 85 - dB
Input impedance note 3 1Z;l 1 - — MQ
Signal-to-noise ratio note 4
Po =50 mw S/N 80 - — dB
Output offset voltage Vo - 2 * mV
Input bias current I — 0.1 * LA
Output impedance 1Zo! - - 0.1 2
Supply voltage ripple
rejection ripple frequency
=100 Hz;
ripple voltage
=500 mVggs;
(RMS value)
source resistance
=2k SVRR * - — dB
Quiescent current into pin 2 note 5 I - - * uA
* Value to be fixed.
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TDA1514A

CHARACTERISTICS (continued)

parameter conditions symbol min. typ. max. unit
Mute state ‘
Voltage on pin 3 V3.4 2 — 4.5 Vv
Offset voltage Vo - * — \
Output voltage Vitrms) =2 V

f=1kHz Vo — 100 - uv
Ripple rejection RR — 70 - dB

Standby state

Voltage on pin 3 V3.4 0 - 1 \Y)
Total quiescent current ltot - 20 - mA
Ripple rejection RR — 70 - dB
Supply voltage to obtain :

standby state +Vp 4.5 - 7.0 \%

Notes to the characteristics

1. Measured with two superimposed signals of 50 Hz and 7 kHz with an amplitude relationship of
4:1.

2. The closed loop gain is determined by external resistors (Fig.4, R2 and R3) and is variable between
20 and 46 dB.

3. The input impedance in the test circuit (Fig.4) is determined by the bias resistor R1.

4. The noise output voltage is measured in a bandwidth of 20 Hz to 20 kHz with a source resistance
of 2 k2.

5. The quiescent current into pin 2 has an impact on the mute time.

* Value to be fixed.
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50 W high performance hi-fi amplifier

TDA1514A

DEVELOPMENT DATA

+Vp
Lo 829
F
l # (2)
P77 Vostr 4
1500
8 6 |7 f] @
THERMAL SOAR |
\ PROTECTION | | PROTECTION
\ 220
™~ +_“—“‘ uf
TDA1514A [ 2
1uF
L
T ul
20k0 _I_zzo
R1 J;”F MUTE )
o -l-zznr
RL
8Q
339
/
6802 20kQ / :
R2 R3 | THERMAL SOAR | |
PROTECTION | | PROTECTION
3 |4
470kQ
W s I
e
+
+ L 47
D 33 uF =2

(1) Mounting base connected to —Vp.
(2) When used without a bootstrap these components are disconnected and pin 6 is connected to

pin 7 thus decreasing the output power by approximately 4 W.

Fig.4 Application and test circuit.

l 0,47
Ik
4 7221284.3
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TDA1515B

24 W BTL OR 2 x 12 W STEREO CAR RADIO POWER AMPLIFIER

The TDA1515A is a monolithic integrated class-B output amplifier in a 13-lead single in-line {SIL)
plastic power package. The device is primarily developed for car radio applications, and also to drive low-
impedance loads (down to 1,6 £2). At a supply voltage Vp = 14,4 V, an output power of 24 W can be
delivered into a 4  BTL (Bridge Tied Load), or, when used as stereo amplifier, it delivers 2 x 12 W
into2Qo0r2x7Winto 4 Q.

Special features are:

® flexibility in use — mono BTL e internal limited bandwidth for high frequencies
as well as stereo ® low stand-by current possibility (typ. 1 uA), to

® high output power simplify required switches; TTL drive possible

® low offset voltage at the output ® low number and small sized external
(important for BTL) components

® large usable gain variation ® high reliability

® very good ripple rejection

The following currently required protections are incorporated in the circuit. These protections also
have positive influence on reliability in the applications.

® |oad dump protection ® speaker protection in bridge configuration
® a.c. and d.c. short-circuit safe to ® SOAR protection

ground upto Vp =18V ® outputs short-circuit safe to ground in BTL
® thermal protection ® reverse polarity safe

QUICK REFERENCE DATA

Supply voltage range (operating) Vp 6to18 V
Supply voltage (non-operating) Vp max. 28 V
Supply voltage (non-operating; load dump protection) Vp max. 45 vV
Repetitive peak output current IORM  max. 4 A
Total quiescent current ltot typ. 75 mA
Stand-by current Ish typ. 1 uA
Switch-on current Iso < 100 pA
Input impedance 1Z;1 > 1 MQ
Bridge tied load application (BTL) Vp = 14,4132V
Output power at R|_ =4 Q (with bootstrap)

dot = 0,5% Po typ. 18| 15 W

dtot = 10% Po typ. 24| 20w
Supply voltage ripple rejection; Rg =0 Q; f = 100 Hz RR typ. 50 50 dB
D.C. output offset voltage between the outputs JAVg gl < 50 50 mV

Stereo application
Output power at diot = 10% (with bootstrap)

RL=4Q Po typ. 7 6 W

RL=28Q Po typ. 12 10w
Output power at dygt = 0,5% (with bootstrap)

RL=4Q Po typ. 55| 45 W

RL=2Q Po typ. 9| 75 W
Channel separation o > 40 40 dB
Noise output voltage; Rg = 10 k2 ; according to |EC curve-A Vn typ. 021 0,2 mV

PACKAGE OUTLINE 13-lead SiL-bent-to-DIL; plastic power (SOT141C).
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TDA1515B

-O 0

1
SOAR | THERMAL e“ g
PROT. |SHUT DOWN

| Y
1

LOJUD-

PROT.

y

SPEAKER
~N
: 07

:

0O

7289090.1

Fig. 1 Internal block diagram; the heavy lines indicate the signal paths.
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24 W BTL or 2 x 12 W stereo car radio power amplifier

TDA1515B

RATINGS

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

Supply voltage; operating {pin 10) Vp max. 18 Vv
Supply voltage; non-operating Vp max. 28 V
Supply voltage; during 50 ms (load dump protection) Vp max. 45 Vv
Peak output current lom max. 6 A
Total power dissipation see derating curve Fig. 2
Storage temperature range Tstg —55to + 150 °OC
Crystal temperature Te max. 150 oC
A.C. and d.c. short-circuit safe voltage max. 18 V
Reverse polarity max. 0V

7286577.1

20
Prot
(w)
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\\ \
Ryh b infinite
12 < \\ ;T(r/’wa heatsink
N
. \\ \ \
™~ Q(/w N\ 4
4 ™~ N
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™~ \\\\
N
0
-20 0 20 40 60 80 100 120 140 160
Tamb (°c)

Fig. 2 Power derating curves.

HEATSINK DESIGN EXAMPLE

The derating of 3 K/W of the encapsulation requires the following external heatsink (for sine-wave
drive):

24 W BTL (4 ) or 2 x 12 W stereo (2 £2)

maximum sine-wave dissipation: 12 W
Tamb = 65 °C maximum

150—65
Rthh-a = 12 —3=4K/W.

2 x 7 W stereo (4 )
maximum sine-wave dissipation: 6 W
Tamb =65 °C maximum

190-6% _3-11 kM.

Rthha=

December 1984
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TDA1515B

D.C. CHARACTERISTICS

Supply voltage range (pin 10) Vp 6to18 V

Repetitive peak output current lIoORM < 4 A
Total quiescent current ltot typ. 75 mA

Switching level 11 : OFF V11 < 1.8V

ON V11 > 3V

Impedance between pins 10 and 6; 10 and 8

(stand-by position V11 < 1,8 V) Zorel > 100 k2
_ typ. 1 uA
Stand-by current at V11=0t0 0,8 V Isb < 100 pA
Switch-on current (pin 11) at V11 < V1 (note 1) | typ. 10 uA
1 10 SO < 100 ;lA

A.C. CHARACTERISTICS
Tamb =25 °C; Vp = 14,4 V; f = 1 kHz; unless otherwise specified

Bridge tied load application (BTL); see Fig. 3

Ou\t/pui [;c;vze:/a-)thL : g g%(with bootstrap) o > 155 W
P ’ + Utot ” o typ. 18 W
_ . _ > 20w
Vp=14,4V;digt = 10% Po typ. 24 W
Vp=13,2 V;: dgot = 0,5% Po typ. 15 W
Vp=13,2V;diot = 10% Po typ. 20 W
Open loop voltage gain Go typ. 75 dB
Closed loop voltage gain {note 2) Ge typ. 40(x0,5) dB
Output power without bootstrap (note 9)
Vp=14,4V;digt=10% Po typ. 15 W
Vp=14,4V;dit=05% Po typ. 12 W
Vp=13,2V;dpt=10% Po typ. 12 W
Vp=13,2V;dpt=0,5% Po typ. 9w
Frequency response at —3 dB (note 3) B 20 Hz to min. 20 kHz
Input impedance (note 4) 1Z;] > 1 MQ
Noise input voltage (r.m.s. value) at f = 20 Hz to 20 kHz
Rg=0%Q Vn(rms) typ. 0,2 mV
_ typ. 0,35 mVv
Rg=10kQ Vn(rms) < 0.8 mV
Rg = 10 k2; according to |IEC 179 curve A Vh typ. 0,25 mV
Su?th(\)/gl;:azge ripple rejection (note 5) AR > 42 dB
typ. 50 dB
D.C. output offset voltage between the outputs |AVg gl < 50 mV
typ. 2 mV
Loudspeaker protection (all conditions)
maximum d.c. voltage (across the load) |AVggl < 1V
Power bandwidth; —1 dB; dyo¢ = 0,5% B 30 Hz to 40 kHz

1000 December 1984\ (



24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1 51 SB

Stereo application; see Fig. 4

Output power at dyo¢ = 10%; with bootstrap (note 6) > 6 W
Vp=144V;R_ =4Q Po tvp. 7 W
Vp=144V;R =28 Po t>yp. :ga
Vp=132V;R_ =4Q Po typ. 6 W
Vp=13,2V;R . =2Q Po typ. 0w

Output power at d¢ot = 0,6%; with bootstrap (note 6)

Vp=144V;R =48Q Po typ. 56 W
Vp=144V;R =2Q Po typ. 9w
Vp=132V;R =4Q Po typ. 45 W
Vp=132V;R =2Q Po typ. 75 W

Output power at dygt = 10%; without bootstrap
Vp=14,4V;R| = 4 Q (notes 6, 8 and 9) Po typ. 6 W

Frequency response at —3 dB (note 3) B 40 Hz to min. 20 kHz

Supply voltage ripple rejection (note 5) RR typ. 50 dB

Channel separation; Rg = 10 kQ2; f = 1 kHz o t>yp. gg gg

Closed loop voltage gain (note 7) G¢ typ. 40 dB

Noise output voltage {r.m.s. value) at f = 20 Hz to 20 kHz
Rg=08Q Vn(rms) typ. 0,156 mv
Rg = 10kQ Vn(rms) typ. 0,25 mV
Rg = 10 kQ2; according to IEC 179 curve A Vn typ. 0,2 mV

Notes

1. The internal circuit impedance at pin 11 is > 5 kQ if V11> V1q.

2. Closed loop voltage gain can be chosen between 32 and 56 dB (BTL), and is determined by external
components. For further gain reduction see Application Report.

3. Frequency response externally fixed.

4. The input impedance in the test circuit (Fig. 3) is typ. 100 k2.

5. Supply voltage ripple rejection measured with a source impedance of 0 £ (maximum ripple amplitude:
2V).

6. Output power is measured directly at the output pins of the IC.

7. Closed loop voltage gain can be chosen between 26 and 50 dB (stereo), and is determined by external
components.

8. A resistor of 56 kS2 between pins 3 and 7 to reach symmetrical clipping.

9. Without bootstrap the 100 uF capacitor between pins 5 and 6 (8 and 9) can be omitted. Pins 6, 8 and

10 have to be interconnected.
| ( December 1984 1001



TDA1515B

100k

100k

g WU | SUSE §
47 uF TL, 47 uF stand-by switch
R - ; * -0 Vp
: [ I &
0,1 uF =]
4 3 1 10 l .
2 12 ) N 7 7
k IR
0,22 uF TDA1515A 0,22 uf
1 13
6 5 9 8 7
RL=48 330pF ==
1
) PN [ 1,8k
100uF 100 uF
— -0
- 279 100 nF
vwoom[l] " ]mom L
7286575.3A
+ '_
2k 4,7 uF
Fig. 3 Test/application circuit bridge tied load (BTL).
100k 100kQ
LT *+ i+
+
ni_l 4; stand-by switch
M V
-0
ﬁz , ro—15l— ;L i: P
4 3 1 10 0.1 uF J,- T {1
2 12 7 »
} {}—o
0.1 uF TDA1515A 0.1uF
1 13
6 5 9 8 7
[—+U|—* | ha
100k 1004F 100 uF 100k
+ + _J_ 0,1
0,1uF 2 1 mF 1mF F
1k “ 1K
+ 4710 RL Ry 479 +
10 uF 10;1FT
—+—0

»

7286576.2A

Fig. 4 Test/application circuit stereo.

1. Belongs to power supply.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1516Q

22 W BTL OR 2 x 11 WATT STEREO CAR RADIO
POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1516Q is an integrated class-B output amplifier in a 13-lead single-in-line (SIL) plastic power

package. The device is primarily developed for car radio applications.

FEATURES

® Requires very few extarnal components
® Flexibility in use — stereo as well

as mono BTL
® High output power (without bootstrap)
Low offset voltage at output
(important for BTL)
Fixed gain
Good ripple rejection
Mute/stand-by switch
Load dump protection
A.C. and d.c. short-circuit-safe to
ground and Vp

QUICK REFERENCE DATA

® Thermally protected

Reverse polarity safe
Capability to handle high energy
on outputs (Vp=0V)

No switch-on/switch-off plop
Flexible leads

Low thermal resistance
Identical inputs (inverting
and non-inverting)
Compatible with TDA1518Q
(except gain)

parameter conditions symbol min. typ. max. unit
Supply voltage range

operating Vp 6,0 14,4 18,0 \%

non-operating Vp — - 30,0 \Y

load dump protected Vp - - 45,0 \%
Repetitive peak output

current IORM - - 4 A
Total quiescent current ltot - 30 — mA
Stand-by current Ish — 0,1 100 uA
Switch-on current lsw - - 40 A
Input impedance

BTL 1Z;! 25 - - k2

stereo 12yl 50 — - kQ
Stereo application
Output power THD =10%; 4 Po - - W

THD = 10%;2 2 Po - 11 — w

Channel separation o 40 - — dB
Noise output voltage Vnol(rms) | — 50 - uVv
BTL application
Output power THD = 10%; 4 &2 Po — 22 - w
Supply voltage Rg=0%;

ripple rejection f=100 Hzto 10kHz | RR 48 — - dB
D.C. output offset voltage AVl — - 100 mV

PACKAGE OUTLINE

13-lead S|L-bent-to-DIL; plastic power (SOT 141C).

June 1989
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TDA1516Q

PINNING
—INV1
INV
GND1
Vief
ouUT1
BS1
GND2

N O GO~ WN =

mute switch

bootstrap switch

1009

Ve

+

mute
reference
voltage

bootstrap switch

TDA1516Q

input
reference
voitage

mute switch

100 2

bootstrap switch

power

ground

(substrate)
7

non-inverting input 1
inverting input
ground (signal)
reference voltage
output 1

bootstrap 1

ground (substrate)

| 7297725.1

Fig. 1 Block diagram.

8 BS2

9 O0UT2
10 Vp
11 M/SS
12 RR
13 —INV2

bootstrap 2

output 2

supply voltage
mute/stand-by switch

supply voltage ripple
rejection

non-inverting input 2
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22 W BTL or 2 x 11 watt stereo TDA1516Q
car radio power amplifier

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1516Q contains two identical amplifiers with differential input stages. This device can be
used for stereo or bridge applications. The gain of each amplifier is fixed at 20 dB. A special feature
of this device is the mute/stand-by switch which has the following features:

® fow stand-by current (< 100 uA)
® low mute/stand-by switching current (low cost supply switch)
® mute condition

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

parameter conditions symbol min. max. unit
Supply voltage

operating Vp — 18 \%

non-operating Vp - 30 \

load dump protected during 50 ms;

tr=25ms Vp - 45 \

A.C. and d.c. short-circuit-

safe voltage Vpsc 1= 18 \
Reverse polarity VPR - 6 \"
Energy handling capability

at outputs Vp=0V - 200 mJ
Non-repetitive peak output ’

current losm - 6 A
Repetitive peak output

current loRM - 4 A
Total power dissipation see Fig. 2 Ptot - 25 w
Crystal temperature Te - 150 ocC
Storage temperature range Tstg —65 +150 oC

30 7221881
Piot
w)

infinite
heatsink

20

\ Rth c-a

=5 K/W \
10
Rihc-a \

— =13 K/W

I~

-2 0 50 100 150
Tamb (°C)

Fig. 2 Power derating curve.
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TDA1516Q

D.C. CHARACTERISTICS (note 1)
Vp = 14,4 V; Tamp = 25 OC; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Supply

Supply voltage range note 2 Vp 6,0 14,4 18,0 \%
Quiescent current Ip - 40 80 mA

D.C. output voltage at
approximately Vp/2 note 3 VO — 6,8 - \

D.C. output offset
voltage |AVg.gl - - 100 mV

Mute/stand-by switch

Switch-on voltage level VON 8,5 - - A
Mute condition Vmute 3,0 - 64 \
Output signal in mute Vi=1V (max.);

position f=20Hzto

15 kHz Vo - * 2 mV

D.C. output offset

voltage 1AVg.gl - - 100 mV
Stand-by condition Vsb 0 - 2 \
D.C. current in

stand-by condition Isb - - 100 uA
Switch-on current lsw - 12 40 MA

* Value to be fixed.
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22 W BTL or 2 x 11 watt stereo

car radio power amplifier

TDA1516Q

DEVELOPMENT DATA

A.C. CHARACTERISTICS

Vp=144V;R| =4 Q;f=1kHz; Tymp = 25 9C; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Stereo application note 1
Output power note 4;
THD =0,5% Po 4 5 — w
THD = 10% Po 556 6,0 - w
notes 4 and 5;
THD = 10% Po 6 7 - w
Output power at note 4; )
RL=28Q THD =0,5% Po 7.5 85 - w
THD = 10% Po 10 11 - w
notes 4 and 5;
THD = 10% Po 10,5 12,0 -
Low frequency roll-off note 6;
-3dB fL — 45 — Hz
High frequency roll-off —1dB fy 20 - = kHz
Closed loop voltage gain Gy 19 20 21 dB
Supply voltage ripple
rejection: note 7
ON RR 48 — — dB
mute RR 48 - - dB
stand-by RR 80 - - dB
Input impedance [Zyi 50 60 75 kQ
Noise output voltage: note 8;
ON Rg=0%Q Vno(rms) - 50 - Y
ON Rg =10k Vho(rms) - 70 100 uV
mute note 9 Vno(rms) - 50 - uv
Channel separation Rg = 10 kQ2 o 40 — - dB
Channel balance Gy - - 1 dB

| (June 1989
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TDA1516Q

A.C. CHARACTERISTICS (continued)

parameter conditions symbol min. | typ. max. unit
BTL application note 10
Output power THD =0,5% Po 1656 | 17,0 — w
THD = 10% Po 20 22 - w
note 5; THD=10% | Py 21 24 _ w
Output power at Vp
=132V THD =0,5% Po - 13,6 -
THD = 10% Po - 17 - w
note 5; THD =10% | Pqo - 19 —
Power bandwidth THD =0,5%
Po=15W Bw — 20 to - Hz
15000
Low frequency roll-off note 6;
—-3dB fL — 25 — Hz
High frequency roll-off -1dB fH 20 - - kHz
Closed loop voltage gain Gy 25 26 27 dB
Supply voltage ripple
rejection: note 7
ON RR 48 - - dB
mute RR 48 - - dB
stand-by RR 80 - — dB
Input impedance 1Zyl 25 30 38 k&2
Noise output voltage note 8;
ON Rg=08Q Vno(rms) | — 70 — ny
ON Rg = 10kQ Vno(rms) | — 100 200 uVv
mute note 9 Vno(rms) | — 60 - uv

Notes to the characteristics

1.

o

N o

All characteristics, for stereo application are measured using the circuit shown in Fig. 3.
The circuit is d.c. adjusted at Vp = 6 V to 18 V and a.c. operating at Vp = 8,6 to 18 V.
At 18 V <Vp < 30 V the d.c. output voltage < Vp/2.

Output power is measured directly at the output pins of the IC.

With bootstrap and a 100 k2 resistor from pin 12 to the positive supply voltage (Vp), vaiue of
bootstrap capacitor is 47 uF.

Frequency response externally fixed.

Ripple rejection measured at the output with a source impedance of 0 £ (maximum ripple
amplitude of 2 V) and a frequency between 1 kHz and 10 kHz.

Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.
Noise output voltage independent of Rg (V| =0 V).
All characteristics, for BTL application are measured using the circuit shown in Fig. 4.

1008
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22 W BTL or 2 x 11 watt stereo
car radio power amplifier

TDA1516Q

DEVELOPMENT DATA

APPLICATION INFORMATION

stand -by switch

5100 uF .L 3 Ve
100 =52200
7 2 " 10 l nFoT kR
bed
input + v g
reference ) internal
voltage 172 Ve
TDA1516Q
60kQ
2200F |, 13| 220nF
input 1 ! input 2
1
5
*J_., 1000 *L 1000
uF T uF
signal  power to VP to Vp
ground ground
A z 7297721.1
Fig. 3 Stereo application circuit diagram.
stand-by switch
vp
_L100 .-_-.2200
2 12 i 10 l nFo T uF
M
input * v !
reference C) internal
voltage 1/2 vV,
[ P
2 TDA1516Q
60kQ2
220nF
1 13 l {b— input 2
to pin 2
to pin 13
5
signal  power to Vp R =40 to Vp 7297722.1

ground ground

Fig. 4 BTL application circuit diagram (without bootstrapping).
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1517

2 x 6 WATT STEREO CAR RADIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1517 is an integrated class-B dual output amplifier in a 9-lead single-in-line (SIL) plastic
medium power package. The device is primarily developed for car radio applications.

Features

® Requires very few external components

® High output power

® Fixed gain

® Good ripple rejection

® Mute/stand-by switch

® Load dump protection

® AC and DC short-circuit-safe to ground and Vp

QUICK REFERENCE DATA

® Thermally protected
® Reverse polarity safe

® Capability to handle high energy on outputs

(Vp=0V)
® No switch-on/switch-off plop
® Protected against electrostatic discharge
® Compatible with TDA1519 (except gain)

parameter conditions symbol min. typ. max. unit
Supply voltage range

operating Vp 6,0 14,4 18,0 \%

non-operating Vp - — 30,0 \'%

load dump protected Vp - — 45,0 \Y
Repetitive peak output

current IORM - - 2,5 A
Total quiescent current ltot - 40 80 mA
Stand-by current Ish - 0,1 100 uA
Switch-on current Tsw — - 40 HA
Input impedance 1211 50 — - k&2
Output power THD =0,5%; 4 2 Po — 5 - w

THD = 10%; 4 © Po - 6 - w

Channel separation « 40 — - dB
Noise output voltage Vnolrms) | — 50 — [y
Supply voltage ripple

rejection f=100 Hz to 100 kHz | SVRR 48 — — dB
Crystal temperature Tc - - 150 oC

PACKAGE OUTLINE
9-lead Sl L-bent-to-DIL; plastic (SOT1108) .

November 1987
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TDA1517

PINNING

1 —INV1
2 GND1
3 SVRR
4 0OUT1

mute switch

L
r

power stage

Ve

stand-by
switch

VA

15k

reference
l voltage

mute

2
k2
60kQ
input

L
reference £

voltage

switch
_L mute
15k reference
l voltage
TDA1517
18kQ
1
{1t

power stage

stand-by

mute switch

signal

power
ground Vp ground

(substrate)
2 7 5

/e T a

non-inverting input 1
ground (signal)

supply voltage ripple rejection

output 1

Fig. 1 Block diagram.

©oo~NOOM

GND2
OUT2
vp
M/sS
—INV2

7224021

ground (substrate)
output 2

supply voltage
mute/stand-by switch
non-interting input 2
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2 x 6 watt stereo car radio power amplifier TD A1517

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1517 contains two identical amplifiers with differential input stages. The gain of each amplifier
is fixed at 20 dB. A special feature of this device is the mute/stand-by switch which has the following
features: ’

® low stand-by current (< 100 pA)

® low mute/stand-by switching current {low cost supply switch)

® mute condition

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

parameter conditions symbol | min. max. unit
Supply voltage
operating Vp — 18 A%
non-operating Vp - 30 \Y
foad dump protected during 50 ms; ty >2,5ms | Vp — 45 \%
AC and DC short-circuit-safe
voltage Vpsc - 18 Vv
Reverse polarity VPR — 6 \Y%
Energy handling capability
at outputs Vp=0V — 200 mJ
Non-repetitive peak output
current losm - 4 A
Repetitive peak output
current IORM | — 2,5 A
Total power dissipation see Fig. 2 Ptot - 15 w
Crystal temperature Te - 150 oC
Storage temperature range Tstg —65 +150 | oC
18 7224018
P
(W)
15 \
12
infinite
N | Bthic-a) heatsink
9 ‘&K/W \
6 \‘\
3
0
-25 0 50 100 150
Tamb (°c)

Fig. 2 Power derating curve.
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TDA1517

DC CHARACTERISTICS (note 1)
Vp = 14,4 V; Tamb = 25 ©C; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Supply
Supply voltage range note 2 Vp 6,0 14,4 18,0 \'%
Quiescent current Ip - 40 80 mA
DC output voltage note 3 Vo _ 6,95 - \%
Mute/stand-by switch see Fig. 3
Switch-on voltage level VON 8,5 - - \%
Mute condition Vmute 33 - 6,4 Vv
Output signal in mute position | V) =1V (max);
f=20Hzto 156 kHz | VO - - 2 mV

Stand-by condition Vsb 0 - 2 \%
DC current in

stand-by condition Ish - - 100 MA
Switch-on current fsw - 12 40 uA
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2 x 6 watt stereo car radio power amplifier

TDA1517

DEVELOPMENT DATA

AC CHARACTERISTICS (note 1)
Vp=14,4V; R =4 Q;f=1kHz; Tamp = 25 °C; unless otherwise specified

parameter conditions symbol min. typ. max. | unit
Output power note 4;
THD =0,5% Po 4 5 - w
THD = 10% Po 5,5 6,0 - w
Total harmonic distortion Po=1W THD - 0,1 - %
Low frequency roll-off note 5; -3 dB fL - 45 - Hz
High frequency roli-off —-1dB fH 20 - - kHz
Closed loop voltage gain Gy 19 20 21 dB
Supply voltage ripple rejection: | note 6
ON SVRR 48 - - dB
mute SVRR 48 - - dB
stand-by SVRR 80 — - dB
Input impedance 1Z;| 50 60 75 k&2
Noise output voltage: note 7;
ON RS =002 Vno(rms) — 50 - uV
ON Rs=10kQ Vno(rms) | — 70 100 Ny
mute note 8 Vno(rms} | — 50 — Y
Channel separation Rg = 10kQ « 40 - - dB
Channel balance |AGy{ - 0,1 1 dB
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TDA1517

Notes to the characteristics

Al characteristics are measured using the circuit shown in Fig. 4.

The circuit is DC adjusted at Vp =6 V to 18 V and AC operating at Vp=8,5V to 18 V.
At 18 V < Vp < 30 V the DC output voltage < Vp/2.

Output power is measured directly at the output pins of the IC.

Frequency response externally fixed.

Ripple rejection measured at the output with a source impedance of 0 & {maximum ripple
amplitude of 2 V) and a frequency between 100 Hz and 10 kHz.

Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.

ook wN =

N

8. Noise output voltage independent of Rg (V) =0 V).

7Z224019.1

Vi1

(v)
ON (Ip=40mAi

85

6,4

mute (1 =40mA)

stand-by (Ip <100 A}
Z

Fig. 3 Stand-by, mute and ON conditions.
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2 x 6 watt stereo car radio power amplifier

TDA1517

DEVELOPMENT DATA

APPLICATION INFORMATION

Z

stand -by switch

£5 100 uF _L v
+ I 100 1:12200
3 8 7
4 w
input + v
reference internal
voltage l 1/2 vp
TDA1517
2200 ‘ 220nF
input 1 —-"—— _"_ e

power
ground ground

Fig. 4 Application circuit diagram.

7224020
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1518Q

22 W BTL OR 2 x 11 WATT STEREO
CAR RADIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1518Q is an integrated class-B output amplifier in a 13-lead single-in-line (SIL) plastic power
package. The device is primarily developed for car radio applications.

FEATURES

® Requires very few external components
® Flexibility in use — stereo as well

as mono BTL
® High output power (without bootstrap)
Low offset voltage at output
(important for BTL)
Fixed gain
Good ripple rejection
Mute/stand-by switch
Load dump protection
A.C. and d.c. short-circuit-safe to
ground and Vp

QUICK REFERENCE DATA

Thermally protected

Reverse polarity safe
Capability to handle high energy
on outputs (Vp=0V)

No switch-on/switch-off plop
Flexible leads

Low thermal resistance
Identical inputs (inverting
and non-inverting)
Compatible with TDA1516Q
(except gain)

parameter conditions symbol min typ. max. unit
Supply voltage range

operating Vp 6,0 14,4 180 |V

non-operating Vp - - 30,0 Vv

load dump Vp - - 45,0 \"
Repetitive peak output

current lorm - - 4 A
Total quiescent current ltot - 30 - mA
Stand-by current Isb - 0,1 100 kA
Switch-on current low - - 40 MA
Input impedance

BTL 1Z) 25 - - k2

stereo 1Z)l 50 - - k2
Stereo application
Output power THD =10%; 4 Po - 6 - w

THD =10%;2 Po - 1 - w

Channel separation o 40 - - dB
Noise output voltage Vino(rms) | — 150 - uv
BTL application
Output power THD =10%; 4 Q2 Po - 22 — w
Supply voltage Rg=0%Q;

ripple rejection f=100 Hz to 10kHz | RR 48 - - dB
D.C. output offset voltage 1AVl — - 250 mV

PACKAGE OUTLINE
13-lead SiL-bent-to-DIL; plastic power {SOT141C).

w (June 1989
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TDA1518Q

X bootstrap switch
mute switch

— 1008

18,125k

Ve

bootstrap switch

stand -by
switch

stand - by
reference
voltage

mute

12 1 M switch
mute

15 k2 reference
voltage

18,125k
—3
{}

VA

TDA1518Q

I 100 @

mute switch
bootstrap switch

power
Vp ground
T {substrate)
10 7

I I | 7297724.1

Fig. 1 Block diagram.

PINNING

1 —INV1 non-inverting input 1 8 BS2 bootstrap 2

2 INV inverting input 9 O0UT2 output 2

3 GND1 ground (signal) 10 Vp supply voltage

4 Vit reference voltage 11 M/SS mute/stand-by switch
5 OUT1 output 1 12 RR supply voltage ripple
6 BS1 bootstrap 1 rejection

7  GND2 ground (substrate) 13 —INV2 non-inverting input 2
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22 W BTL or 2 x 11 watt stereo TDA1518Q

car radio power amplifier

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1518Q contains two identical amplifiers with differential input stages. This device can be
used for stereo or bridge applications. The gain of each amplifier is fixed at 40 dB. A special feature of
this device is the mute/stand-by switch which has the following features:

® |ow stand-by current (< 100 uA)
® jow mute/stand-by switching current (low cost supply switch)
® mute condition

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

parameter conditions symbol min. max. unit
Supply voltage
operating Vp — 18 \"
non-operating Vp - 30 \"
load dump during 50 ms;
tr=>25ms Vp - 45 \%
A.C. and d.c. short-circuit-
safe voltage Vpsc - 18 \
Reverse polarity VpRr - 6 \
Energy handling capability
at outputs Vp=0V - 200 mJ
Non-repetitive peak output
current fosm - 6 A
Repetitive peak output
current loRM - 4 A
Total power dissipation see Fig. 2 Piot - 15 W
Crystal temperature Te — 150 oC
Storage temperature range Tstg —65 +150 oc
30 7221881
Prot
w) infinite
heatsink
20 AN
\ Rih c-a
=5 K/W
N
Rtn c—a\ \
— =13 K/W \
[}
-25 [} 50 100 150

Tamb ©c

Fig. 2 Power derating curve.
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TDA1518Q

D.C. CHARACTERISTICS (note 1)
- Vp =144 V; Tamp = 25 OC; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Supply
Supply voltage range note 2 Vp 6,0 14,4 18,0 \Y%
Quiescent current Ip — 30 * mA
D.C. output voltage at

approximately Vp/2 note 3 Vo — 6,8 — \)
D.C. output offset

voltage |AVg gl - - 200 mV

Mute/stand-by switch

Switch-on voltage level VON 85 — - \
Mute condition Vmute 3,0 - 6,4 \
Output signal in mute Vi=1V (max.);

position f=20Hz to

15 kHz Vo - * 20 mV

D.C. output offset

voltage |AVg.9l - - 250 mV
Stand-by condition Vb 0 - 2 \
D.C. current in

stand-by condition Ish - - 100 nA

Switch-on current

* Value to be fixed.
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22 W BTL or 2 x 11 watt stereo

car radio power amplifier

TDA1518Q

DEVELOPMENT DATA

A.C. CHARACTERISTICS

Vp=144V;R =4 Q;f=1kHz; Tamp = 25 °C; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Stereo application note 1
Output power note 4;
THD =0,5% Po 4 5 - w
THD =10% Po 55 6,0 - w
notes 4 and 5;
THD = 10% Po 6 7 - w
Output power at note 4;
RL=2%Q THD =0,6% Po 7,75 8,5 - w
THD = 10% Po 10 " - w
notes 4 and 5;
THD = 10% Po 10,5 12,0 - w
Low frequency roll-off note 6;
—3dB fL - 45 - Hz
High frequency roll-off —1dB fH 20 — - kHz
Closed loop voltage gain Gy 39 40 41 dB
Supply voltage ripple
rejection: note 7
ON RR 48 - — dB
mute RR 48 - — dB
stand-by RR 80 - — dB
Input impedance 1Zl 50 60 75 k2
Noise output voltage: note 8;
ON Rg=0Q Vio(rms) - 150 - InY
ON Rg=10kQ Vho(rms) - 250 500 uVv
mute note 9 Vho(rms) - 120 - uv
Channel separation Rg=10kQ o 40 - - dB
Channel balance Gy - 0.1 1 dB

June 1989

1023



TDA1518Q

A.C. CHARACTERISTICS (continued)

parameter conditions symbol min. | typ. max. unit
BTL application note 10
Output power THD = 0,5% Po 15,5 | 17,0 — w
THD = 10% Po 20 22 - w
note 5; THD =10% | Pq 21 24 - w
Output power at Vp
=132V THD = 0,5% Po - 135 - w
THD = 10% Po - 17 - w
note 5; THD =10% | Pq - 19 - w
Power bandwidth THD =0,5%
Po=15W Bw - 20 to - Hz
15000
Low frequency roll-off note 6;
-3dB fL - 45 - Hz
High frequency roll-off —1dB fH 20 - - kHz
Closed loop voltage gain Gy 45 46 47 dB
Supply voltage ripple
rejection: note 7
ON RR 48 - - dB
mute RR 48 - - dB
stand-by RR 80 - - dB
Input impedance 1Z1 25 30 38 k&
Noise output voltage: note 8;
ON Rg=08 Vho(rms) | — 200 - uv
ON Rg = 10k Vno(rms) | — 350 700 uv
mute note 9 Vno(rms) | — 120 - uv
Switch-on/switch-off
behaviour dV/dt - - * V/ms

Notes to the characteristics
1. All characteristics, for stereo ‘application are measured using the circuit shown in Fig. 3.
The circuit is d.c. adjusted at Vp = 6 V to 18 V and a.c. operatingat Vp=8,1V to 18 V.
At 18 V < Vp <30V the d.c. output voltage < Vp/2.
Output power is measured directly at the output pins of the IC.

AN

bootstrap capacitor is 47 uF.

o

Frequency response externally fixed.

With bootstrap and a 100 kS resistor from pin 12 to the positive supply voltage {Vp), value of

7. Ripple rejection measured at the output with a source impedance of 0  (maximum ripple

amplitude of 2 V) and a frequency between 1 kHz an¢
8. Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.

9. Noise output voltage independent of Rg (V| =0 V).

10. All characteristics, for BTL application are measured using the circuit shown in Fig. 4.

* Value to be fixed.

0 kHz.

1024
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22 W BTL or 2 x 11 watt stereo
car radio power amplifier

\ L TDA1518Q

DEVELOPMENT DATA

APPLICATION INFORMATION

stand -by switch

== 100 puF Vp
+ I 1100 ¢.2zoo
3 12 T 10 l nF
#f
input + v . i
reference C) internal
voltage 172V,
TDA1518Q
220nF 220nF
input 1 —f}— —— input 2
5
Ti, 1000 tL 1000
uF u
signal power to Vp to Vp
ground ground
” A 7297719.1

Fig. 3 Stereo application circuit diagram.

stand -by switch

l I _Lwo ¢,zzoo
4 12 11 10 l
input + v 4 W
referlet:ce q) internal
voltage 1/2vp
TDA1518Q
60k 40 dB
220nF
|—— input 2
to pin 13 to pin 2
‘TI 6 5
signal  power toV LB—' to V,
ground ground P R =40 i 7297720.1
Fig. 4 BTL application circuit diagram (without bootstrapping).

Ve
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

J L TDA1519

2 x 6 WATT STEREO CAR RADIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1519 is an integrated class-B dual output amplifier in a 9-lead single in-line (SIL) plastic
medium power package. The device is primarily developed for car radio applications.

Features

® Requires very few external components

® High output power

® Fixed gain

® Good ripple rejection

® Mute/stand-by switch

® Load dump protection

® AC and DC short-circuit-safe to ground and Vp

QUICK REFERENCE DATA

Thermally protected
Reverse polarity safe

. Capability to handle high energy

on outputs (Vp =0 V)

No switch-on/switch-off plop

Protected against electrostatic discharge
Compatible with TDA1517 (except gain)

parameter conditions symbol min. | typ. | max. unit
Supply voltage range
operating Vp 6,0 144 | 18,0 \"
non-operating Vp - - 30 \'
load dump protected Vp - - 45 \
Repetitive peak output current IORM — - 25 A
Total quiescent current ltot - 40 80 mA
Stand-by current lgh - 0,1 100 uA
Switch-on current low - - 40 nA
Input impedance 1Z; 50 - — k2
Output power THD =0,5%; 4 Q2 Py - 5 — w
THD =10%;4 Q Po - 6 - w
Channel separation @ 40 — - dB
Noise output voltage . Vho(rms) | — 150 | — uv
Supply voltage ripple rejection f=100 Hz SVRR 40 - - dB
f=1kHz to
10 kHz SVRR 48 - - dB
Crystal temperature Te - - 150 ocC

PACKAGE OUTLINE
9-lead SlL-bent-to-DIL; plastic (SOT110B).

November 1987 1027



TDA1519

60kQ

183
Q

mute switch

18,125k &2
1

{ 4
{

power stage

— 7

Ve

stand - by

switch

VA

15k

stand-by
reference
voltage

mute
switch
mute
15 k2 reference
l voltage
TDA1519
18,125k Q

| |

L
power stage

input mute switch
reference
voltage
signal
ground Vp

2

L .
{

power

ground

{substrate)
5

[,
!

Fig. 1 Block diagram.

| 7224023

PINNING
1 INV1

2 GND1
3 SVRR
4 OUT1
5 GND2
6 0UT2
7 Vp

8 M/SS

9

non-inverting input 1
ground (signal)

supply voltage ripple
rejection

output 1

ground (substrate)
output 2

supply voltage
mute/stand-by switch

—INV2 non-inverting input 2

1028
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TDA1519

2 x 6 watt stereo car radio power amplifier

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1519 contains two identical amplifiers with differential input stages. The gain of each amplifier
is fixed at 40 dB. A special feature of this device is the mute/stand-by switch which has the following
features:

® low stand-by current (< 100 nA)
® |ow mute/stand-by switching current (low cost supply switch)
® mute condition

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

parameter conditions symbol min. max. unit

Supply voltage

operating Vp - 18 \%
non-operating Vp — 30 \%
load dump protected during 50 ms;
tr=25ms Vp - 45 \
AC and DC short-circuit-
safe voltage Vpse - 18 v
Reverse polarity VpR — 6 \
Energy handling capability
at outputs Vp=0V - 200 mJ
Non-repetitive peak output current losm - 4 A
Repetitive peak output current lORM - 25 A
Total power dissipation see Fig. 2 Piot - 15 w
Crystal temperature Te - 150 oCc
Storage temperature range Tstg —65 +150 | ©C
18 7224018
P
(W)

infinite
N | Bthic-a) heatsink

BRNEN
N

-25 0 50 100 150
Tamb (°C)

Fig. 2 Power derating curve.

November 1987
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TDA1519

DC CHARACTERISTICS (note 1)

" Vp=14,4V; Tagmp = 25 °C; unless otherwise specified

parameter conditions symbol min. | typ. | max. unit
Supply
Supply voltage range note 2 Vp 6,0 14,4 | 18,0 \"
Quiescent current Ip - 40 80 mA
DC output voltage note 3 Vo - 6,95 | — \"
Mute/stand-by switch
Switch-on voltage level see Fig. 3 VON 85 | — - \'
Mute condition Vmute 33 | — 6,4 \
Output signal in mute position V=1V (max.);

f=20Hz to

15 kHz Vo - - 20 mvV
Stand-by condition Vb 0 — 2 Vv
DC current in

stand-by condition lgh — — 100 nA

Switch-on current lsw - 12 40 pA

1030
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2 x 6 watt stereo car radio power amplifier TDA1519

DEVELOPMENT DATA

AC CHARACTERISTICS (note 1)
Vp=14,4V; R =4 Q;f=1kHz; Tymp = 25 OC; unless otherwise specified

parameter conditions symbol min. typ. max. unit
Output power note 4;
THD =0,5% Pq 4 5 - w
THD = 10% Po 5,5 6,0 - w
Total harmonic
distortion Po=1W THD - 0,1 - %
L.ow frequency roll-off note 5;
-3dB fL - 45 - Hz
High frequency roll-off —-1dB Y 20 — - kHz
Closed loop voltage gain Gy 39 40 41 dB
Supply voltage ripple
rejection note 6
ON. f=100 Hz SVRR 40 - - dB
ON f=10Hz
to 10 kHz SVRR 48 — - dB
mute SVRR 48 - - dB
stand-by SVRR 80 - - dB
Input impedance 1Z;l 50 60 75 k§2
Noise output voltage note 7;
ON Rg=0Q Vho(rms) - 150 - uV
ON Rg = 10k§ Vho(rms) - 250 500 uv
mute note 8 Vho(rms) - 120 - uv
Channel separation Rg=10kQ o 40 - — dB
Channel balance AGy| - 0,1 1 dB
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TDA1519

Notes to the characteristics

All characteristics are measured using the circuit shown in Fig. 4.

The circuit is DC adjusted at Vp =6 V to 18 V and AC operatingat Vp=85V to 18 V.
At 18 V < Vp < 30V the DC output voltage < Vp/2.

Output power is measured directly at the output pins of the IC.

Frequency response externally fixed.

o9 s 0N =

Ripple rejection measured at the output with a source impedance of 0 £ (maximum ripple
amplitude of 2 V} and a frequency between 100 Hz and 10 kHz.

N

Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.
8. Noise output voltage independent of Rg (V| =0 V).

7224019.1
18
Vi
(v)
ON (Ip=40mA)
8,5
6,4
/
mute (Ip=40mA) /
- /£ Z
2 7
stand-by (Ip <100pA)
0

Fig. 3 Stand-by, mute and ON conditions.
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2 x 6 watt stereo car radio power amplifier J L TDA1519

DEVELOPMENT DATA

APPLICATION INFORMATION

stand -by switch

£5100 uF + v
5 I _Lmo 52200
= 5 7 l nF 'r uF
7 »
input 4 v
reference internal
voltage l 172 vp
TDA1519
220 1 220nF
input 1 —"— —”_ e
4
1000 *L 1000
uF uF
signal  power
ground ground
” ” 7224022

Fig. 4 Application circuit diagram.

November 1987
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DEVELOPMENT DATA

This data sheet contains advance information and

specifications are subject to change without notice.

TDA1519A

22 W BTL OR 2 x 11 WATT STEREO CAR RADIO

GENERAL DESCRIPTION

POWER AMLIFIER

The TDA1519A is an integrated class-B dual output amplifier in a 9-lead single in-line {SIL) plastic
power package. The device is primarily developed for car radio applications.

Features

® Requires very few external components ® Thermally protected

for Bridge Tied Load (BTL)
® Stereo or BTL application
High output power
Low offset voitage at output
(important for BTL)
Fixed gain
Good ripple rejection
Mute/stand-by switch
Load dump protection

QUICK REFERENCE DATA

Reverse polarity safe

Capability to handle high energy

on outputs (Vp =0 V)

No switch-on/switch-off plop

Protected against electrostatic discharge

Low thermal resistance

Identical inputs (inverting and non-inverting)
Compatible with TDA1519B (except

output power)

AC and DC short-circuit-safe to ground and Vp

parameter conditions symbol min. | typ. | max. unit
Supply voltage range )
operating Vp 6.0 144 | 18.0 \Y)
non-operating Vp — — 30 \"
load dump protected Vp — - 45 \"
Repetitive peak output current IORM - - 4 A
Total quiescent current ltot - 40 80 mA
Stand-by current Ish — 0.1 100 uA
Switch-on current lsw — - 40 HA
Input impedance
BTL 1Z 25 - - k2
stereo r4]l 50 — — k2
Stereo application
Output power THD =10%; 4 Q2 Po - 6 — w
THD =10%; 2 Q2 Po - 1 - w
Channel separation o 40 — - dB
Noise output voltage Vno(rms) | — 150 | — Ny
BTL application
Output power THD =10%;4 Q Po - 22 — w
Supply voltage ripple rejection | Rg=0%
f=100 Hz RR 34 - - dB
f=1kHzto 10kHz | RR 48 - - dB
DC output offset voltage |AVol — — 250 mV
Crystal temperature Te - - 150 oC

PACKAGE OUTLINES

9-lead S1L; plastic power (SOT131).
9-lead SlL-bent-to-DIL,; plastic power (SOT157).

January 1989
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TDA1519A

PINNING
1 NINV non-inverting input
2 GND1 ground (signal)
1 mute switch 3 RR supply voltage ripple
rejection
60k 4 OUT1 output 1
5 GND2 ground (substrate)
{ 4 6 OUT2 output 2
183 { 7 Vp positive supply
Q voltage
.
power stage 8 M/SS mute/stand-by switch
9 INV  inverting input
Vp
8
o
stand -by
switch _
stand - b
VA referencey
voltage
15k
1 b +
mute
3 * switch
1
15k C 'rr:fjefence
voltage
]
TDA1519A
18.1kQ
.
power stage
L ‘
9 {
—
input mute switch
reference
voltage
signal power
ground Vp ground
(substrate)
. Lol
—
[ [ 7221888.1

Fig.1 Block diagram.
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22 W BTL or 2 x 11 watt stereo
car radio power amplifier

TDA1519A

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1519A contains two identical amplifiers with differential input stages. The gain of each

amplifier is fixed at 40 dB. A special feature of this device is the mute/stand-by switch which has

the following features:
® Low stand-by current (< 100 uA)

® [ow mute/stand-by switching current (low cost supply switch)

® Mute condition

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

parameter conditions symbol min. max. unit
Supply voltage

operating Vp — 18 \%

non-operating Vp — 30 \%

load dump protected during 50 ms;

tr = 2.5ms Vp - 45 A

AC and DC short-circuit-

safe voltage Vpsc - 18 \
Reverse polarity VPR — 6 \"
Energy handling capability

at outputs Vp=0V - 200 mJ
Non-repetitive peak output current losm - 6 A
Repetitive peak output current 1ORM - 4 A
Total power dissipation see Fig.2 Ptot — 25 w
Crystal temperature Te - 150 oC
Storage temperature range Tstg —65 + 150 oC

30 7221881
Piot
W infinite
\ heatsink

20

knylW \
10 \\
Rih c—a \
— =13 KW
N
|| ™
0
25 0 50 100 150

Tamb °c)

Fig.2 Power derating curve.
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TDA1519A

DC CHARACTERISTICS
Vp=14.4 V; Tamp = 25 °C; measurements taken using Fig.3; unless otherwise specified

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

Supply voltage range note 1 Vp 6.0 14.4 18.0 \%
Total quiescent current ltot - 40 80 mA
DC output voltage note 2 Vo — 6.95 - \%
DC output offset voltage |AV4. gl — — 250 mV

Mute/stand-by switch

Switch-on voltage level VON 8.5 - - \
Mute condition Vmute 33 - 6.4 \
Output signal in mute position Vi=1V (max.);

f=20Hz to

15 kHz Vo - - 20 mV
DC output offset voltage [AVggl | — - 250 mV
Stand-by condition Vsh 0 — 2 \
DC current in

stand-by condition Isb — - 100 uA

Switch-on current lsw - 12 40 A
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22 W BTL or 2 x 11 watt stereo
car radio power amplifier

TDA1519A

DEVELOPMENT DATA

AC CHARACTERISTICS

Vp=144V; RL=4Q;f=1kHz; Tamp = 25 °C; measurements taken using Fig.3; unless otherwise

specified
parameter conditions symbol min. typ. max. unit
Stereo application
Output power note 3
THD = 0.5% Po 4 5 - w
THD =10% Po 5.5 6.0 - w
Output power at R, =2 Q note 3
THD = 0.5% Po 7.5 8.5 - w
THD =10% Po 10 11 - w
Total harmonic distortion Po=1W THD - 0.1 - %
Low frequency roll-off note 4
-3dB fL - 45 - Hz
High frequency roll-off —1dB fH 20 - - kHz
Closed loop voltage gain Gy 39 40 41 dB
Supply voltage ripple rejection
ON notes 5 and 6 RR 40 — - dB
ON notes b and 7 RR 45 — — dB
mute notes 5,6 and 7 | RR 45 — - dB
stand-by notes 5,6and 7 | RR 80 - — dB
Input impedance 1Z;| 50 60 75 k&2
Noise output voltage
(RMS value) note 8
ON RS =08 Vno(rms) — 150 - H.V
ON Rg =10k Vno(rms) | — 250 500 Ny
mute note 9 Vno(rms) | — 120 - Ny
Channel separation Rg =10 k&2 o 40 — - dB
Channel unbalance AGy| - 0.1 1 dB
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TDA1519A

AC CHARACTERISTICS
Vp=144V; RL=4Q; f=1kHz; Tamp = 25 °C; measurements taken using Fig.4,; unless otherwise

specified
parameter conditions symbol min. | typ. max. unit
BTL application
Output power note 3
THD =0.5% Po 15 17 - w
THD = 10% Po 20 22 - w
Output power at Vp=13.2 V note 3
THD = 0.5% Po - 13 - w
THD = 10% Po - 17.5 - w
Total harmonic distortion Po=1W THD - 0.1 - %
Power bandwidth THD =0.5%;
Po =-1dB;
’ 35to0
w.rt. 156W Bw — 15000 | ~ Hz
Low frequency roll-off note 4
—1dB fL - 45 - Hz
High frequency roll-off -1dB fH 20 — - kHz
Closed loop voltage gain Gy 45 46 47 dB
Supply voltage ripple rejection
ON notes 5 and 6 RR 34 - - dB
ON notes 5 and 7 RR 48 - - dB
mute notes 5,6 and 7 | RR 48 - - dB
stand-by notes 5,6 and 7 | RR 80 — — dB
Input impedance 1Zi 25 30 38 k&2
Noise output voltage
(RMS value) note 8
ON : Rs=0Q Vno(rms) | — 200 - Y
mute note 9 Vho(rms) | — 180 - Y
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22 W BTL or 2 x 11 watt stereo TDA1519A
car radio power amplifier

DEVELOPMENT DATA

Notes to the characteristics

1.

oA wN

©® N o

The circuit is DC adjusted at Vp =6 V to 18 V and AC operatingat Vp=8.5V to 18 V.
At 18 V <Vp <30 V the DC output voltage < Vp/2.

Output power is measured directly at the output pins of the IC.

Frequency response externally fixed.

Ripple rejection measured at the output with a source impedance of 0 £ (maximum ripple
amplitude of 2 V).

Frequency f = 100 Hz.

Frequency between 1 kHz and 10 kHz.

Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.
Noise output voltage independent of Rg (V| =0 V).

w (lanuary 1989 1041



TDA1519A

APPLICATION INFORMATION

V.
f stand -by switch
5100 pF Ve
+ I _Lwo .=.2zoo
3 8 7
! ’ W
input + v
reference internal
voitage 172 Ve
TDA1519A
220nF |, 220nF
non-inverting input ——| — | — inverting input
T Ts .
Jh i/
signal  power
ground ground
+
1000 7221886
g
7
Fig.3 Stereo application circuit diagram.
stand-by switch
Yp
I _L100 ¢2200
3 8 7
! W
input + v 7 Y
reference internal
voltage 172 Vp
TDA1519A
220nF
non-inverting input —"—I 1 _1
to pin 9 to pin 1
4

Jy, Jy, LE'I 7221887

signal power _
ground ground RL=48

Fig.4 BTL application circuit diagram.
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22 W BTL or 2 x 11 watt stereo
car radio power amplifier

TDA1519A

DEVELOPMENT DATA

7221884

60

ltot
(mA) /

50

w /

30

0 4 8 12 16 20
Vp (V)

Fig.5 Total quiescent current (ligt) as a
function of supply voltage (Vp).

7221885

12

THD
(%)

.1 1 1
0 1 0 Py (W) 00

Fig.7 Total harmonic distortion (THD) as a
function of output power (Pg) for BTL
application at R =4 Q; f =1 kHz.

7221883

20
THD = 10%/ /

///
10 A
0.5%
4
5
0
0 4 8 12 16 20

Vp (V)

Fig.6 Output power (Pg) as a function of
supply voltage (Vp) for BTL application
at R =4 Q;f=1kHz

06 7221882
THD
(%)
0.4
y
4
0.2 \
N
0
10 102 103 4
fHz O

Fig.8 Total harmonic distortion (THD) asa -
function of operating frequency (f) for BTL
application at R. =4 Q; P =1W.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1519B

12 W BTL OR 2 x 6 WATT STEREO CAR RADIO

CGENERAL DESCRIPTION

POWER AMPLIFIER

The TDA1519B is an integrated class-B dual output amplifier in a 9-lead single in-line (SIL) plastic
medium power package. The device is primarily developed for car radio applications.

Features

® Requires very few external components

for Bridge Tied Load (BTL)
® Stereo or BTL application
® High output power
Low offset voltage at output
{important for BTL)
Fixed gain
Good ripple rejection
Mute/stand-by switch
Load dump protection

QUICK REFERENCE DATA

AC and DC short-circuit-safe to ground and Vp

Thermally protected

Reverse polarity safe
Capability to handle high energy
on outputs (Vp =0 V)
No switch-on/switch-off plop
Protected against electrostatic discharge
Identical inputs (inverting

and non-inverting)

Compatible with TDA1519A (except
output power)

parameter conditions symbol min. | typ. | max. | unit
Supply voltage range
operating Vp 6.0 144 | 180 |V
non-operating Vp - - 30 \'%
load dump protected Vp - - 45 \Y)
Repetitive peak output
current lORM — - 25 A
Total quiescent current ltot ~ 40 80 mA
Stand-by current Ish — 0.1 100 | uA
Switch-on current lsw - - 40 HA
Input impedance
BTL 4] 25 - - k2
stereo |Z1] 50 - - k&2
Stereo application
Output power THD =5%;4 Q Po - 5 - w
THD = 10%; 4 Q Po — 6 - w
Channel separation o 40 — - dB
Noise output voltage Vho(rms) | — 150 | — uVv
BTL application
Output power THD =10%; 8 Q2 Po - 12 — w
Supply voltage ripple rejection Rs=0Q
f=100 Hz RR 34 - - dB
f=1kHzto 10 kHz [ RR 48 — - dB
DC output offset voltage 1AVl - - 250 |mV
Crystal temperature Te - — 150 |oC

PACKAGE OUTLINE
9-lead SIL; plastic (SOT110B).

January 1989
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TDA1519B

PINNING
1 NINV  non-inverting input
. mute switch 2 GND1 ground (signal}

3 RR supply voltage ripple
rejection

GOkRQ—::l

4 OUT1 output 1
{ 4 5 GND2 ground (substrate)
133 -K 6 OUT2 output?2
power stage 7 Vp positive supply voltage
8 M/SS  mute/stand-by switch
9 INV inverting input
vp
7 8
stand -by
switch _
VA stand - by
reference
voltage
15kQ

4 ! +
. mute
3 switch

mute
15kQ ( reference
voitage

TDA1519B

mute switch

reference
voltage
signal power
ground Vp ground
(substrate)
2 7 5
| l 7221894.1

Fig.1 Block diagram.
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12 W BTL or 2 x 6 watt stereo
car radio power amplifier

TDA1519B

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1519B contains two identical amplifiers with differential input stages. The gain of each amplifier

is fixed at 40 dB. A special feature of this device is the mute/stand-by switch which has the following

features:
® | ow stand-by current (< 100 uA)

® Low mute/stand-by switching current (low cost supply switch)

® Mute condition

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions symbol min. max. unit
Supply voltage
operating Vp - 18 \%
non-operating Vp - 30 Vv
load dump protected during 50 ms;
tr>2.5ms Vp - 45 \Y
AC and DC short-circuit-safe
voltage Vpsc - 18 \
Reverse polarity VPR — 6 \%
Energy handling capability
at outputs Vp=0V - 200 mJ
Non-repetitive peak output current losm - 4 A
Repetitive peak output current lORM = 25 A
Total power dissipation see Fig.2 Ptot - 15 w
Crystal temperature Te - 150 oC
Storage temperature range Tstg —65 +150 oC
18 7Z224018.1
Ptot
(w)
15
12
\ infinite
N, | Pthc-a heatsink
9 \RQK/W \
6 )\ N
3
0
-25 0 50 100 150
Tamb (°C)

Fig.2 Power derating curve.
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TDA1519B

DC CHARACTERISTICS

Vp = 14.4 V; Tamb = 25 OC; measurements taken using Fig.3; unless otherwise specified

parameter conditions symbol min. | typ. | max. unit
Supply
Supply voltage range note 1 Vp 6.0 14.4 | 18.0 \"
Total quiescent current ltot - 40 80 mA
DC output voltage note 2 Vo — 6.95 | — \"
DC output offset voltage |AV4.6! | — — 250 mV
Mute/stand-by switch
Switch-on voltage level VON 8.5 - - \Y%
Mute condition Vmute 33 - 6.4 \
Output signal in mute position Vi=1V (max.);
f=20Hz to 16 kHz | VQ - — 20 mV

DC output offset voltage |AVg gl | — - 250 mV
Stand-by condition Vsh 0 - 2 \"
DC current in ‘

stand-by condition Ish - - 100 RA
Switch-on current lsw - 12 40 MA
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12 W BTL or 2 x 6 watt stereo
car radio power amplifier TDA151QB

DEVELOPMENT DATA

AC CHARACTERISTICS

Vp=144V;R_=4Q;f=1kHz Tamb = 25 ©C; measurements taken using Fig.3; unless otherwise
specified

parameter conditions symbol min. typ. max. unit
Stereo application
Output power note 3
THD =0.5% Po 4 5 - w
THD = 10! Po 5.5 6.0 - w
Output power at Vp=13.2V | note 3
THD =0.5% Po - 3.5 - w
THD = 10% Po — 4.8 - w
Total harmonic distortion Po=1W THD - 0.1 - %
Low frequency roll-off note 4
-3dB fL — 45 — Hz
High frequency roll-off —-1dB fH 20 — - kHz
Closed loop voltage gain Gy 39 40 41 dB
Supply voltage ripple
rejection
ON notes 5 and 6 RR 40 - - dB
ON notes 5 and 7 RR 45 - - dB
mute notes5,6and 7 | RR 45 - - dB
stand-by notes 5,6 and 7 | RR 80 - — dB
Input impedance 1Zjl 50 60 75 k2
Noise output voltage
(RMS vatue) note 8
ON Rs=0Q Vho(rms) - 150 - uVv
ON Rs=10k& Vho(rms) - 250 500 uVv
mute note 9 Vno(rms) - 120 - uv
Channel separation Rs =10 k§2 o 40 — - dB
Channel unbalance AGy| - 0.1 1 dB
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TDA1519B

AC CHARACTERISTICS

Vp =144 V; Rl =8 ; f =1 kHz; Tamp = 25 OC; measurements taken using Fig.4; unless otherwise

specified
parameter conditions symbol min. typ. max. unit
BTL application
Output power note 3
THD =0.5% Po 8 10 - w
THD = 10% Po 11 12 - w
Output power at Vp=13.2V | note 3
THD = 0.5% Po - 7.5 — w
THD =10% Po — 10 - w
Total harmonic distortion Po=1W THD - 0.1 — %
Power bandwidth THD = 0.5%;
Po=—-1dB;
' 35 to
w.r.t. 15 W Bw — 15000 | — Hz
Low frequency roll-off note 4
—1dB fL — 45 - Hz
High frequency roll-off —1dB fH 20 - — kHz
Closed loop voltage gain Gy 45 46 47 dB
Supply voltage ripple rejection
ON notes 5 and 6 RR 34 - - dB
ON notes 5 and 7 RR 48 — — dB
mute notes5,6and 7 | RR 48 — — dB
stand-by notes 5,6 and 7 | RR 80 - — dB
Input impedance |Z31 25 30 38 kQ
Noise output voltage
(RMS value) note 8
ON Rg=08 Vno(rms) - 200 - uv
ON Rg =10 k&2 Vho(rms) - 350 700 ny
mute note 9 Vno(rms) - 180 - uVv
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12 W BTL or 2 x 6 watt stereo TDA151gB

car radio power amplifier

DEVELOPMENT DATA

Notes to the characteristics

1.

o s wN

© ®» N o

The circuitis DC adjusted at Vp =6 V to 18 V and AC operating at Vp=8.5V to 18 V.
At 18 V <Vp <30V the DC output voltage < Vp/2.

Output power is measured directly at the output pins of the IC.

Frequency response externally fixed.

Ripple rejection measured at the output with a source impedance of 0 £ (maximum ripple
amplitude of 2 V).

Frequency f = 100 Hz.

Frequency between 1 kHz and 10 kHz.

Noise voltage measured in a bandwidth of 20 Hz to 20 kHz.
Noise output voltage independent of Rg (V| =0 V).
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TDA1519B

APPLICATION INFORMATION

%
f stand -by switch
VP
100 uF _L -
+ 100 =5 1000
3 8 7 nF ":' HF
1 2 ”
input + v
reference internal
voltage 1/2 VP
TDA1519B
220nF 220nF
non-inverting input ——| |—| —{— inverting input
S 4

= Ry =4Q
l/ L RL=48 L

signal power
ground ground

*1 1000 7221893

iy
4

Fig.3 Stereo application circuit diagram.

stand-by switch

+ Vp
_]_ +1
100 = 1000
3 8 7 nF T uF
4 »
input v
reference internal
voltage 172 Vp
TDA1519B
220nF
non-inverting input —"T _l
to pin 9 to pin 1
T T .
i/ L 7221892

signal  power =
ground ground Ry =80

Fig.4 BTL application circuit diagram.
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12 W BTL or 2 x 6 watt stereo
car radio power amplifier

TDA1519B

DEVELOPMENT DATA

7221884
60
"tot
{mA)
V
50
p
/
—
i
w //
30
0 4 8 12 16 20
Vp (V)

Fig.5 Total quiescent current (l{ot) as
a function of supply voltage (Vp).

12 7221891

THD
(%)

8

4

y
0
01 1 10

Po W)

Fig.7 Total harmonic distortion (THD) as
a function of output power (Pg) for stereo
application at R|. =4 Q, f=1 kHz.

7221889

P
W) THD=10%/

\k\

0 4 8 12 16 20
Ve V)

Fig.6 Output power (Pg) as a function of
supply voltage (Vp) for stereo application
at R =4 Q,f=1kHz.

0.6 7221890
THD
(%)

04 /

0.2

)4
/
\
o
10 102 103 4 105
f (Hz)

Fig.8 Total harmonic distortion (THD) as
a function of operating frequency (f) for
stereo applicationat R|. =4 2, Pg=1W.
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specifications are subject to change without notice. TDA1 520 BQ

20 W HI-FI AUDIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1520B is an integrated hi-fi audio power amplifier designed for use with non-stabilized
symmetrical or stabilized asymmetrical power supplies in mains-fed applications (e.g. stereo radio,
stereo TV sound and cassette recorder).

Features

Low offset voltage at output {suitable for BTL application)
Low cross-over and secondary cross-over distortion

Low intermodulation and transient intermodulation distortion
Low harmonic distortion

Good hum suppression

High slew rate

No switch-on/switch-off plop

Thermal protection

QUICK REFERENCE DATA (note 1)

parameter conditions symbol min. typ. max. unit
Supply voltage range Vp 156 — 50 \)
Total quiescent current ltot 22 60 105 mA
Output power at THD = 0,5% Py 20 22 — w
Input impedance Z 1000 | — - k&2
Signal plus noise to

noise ratio at Py = 50 mW note 2 (S+N)/N | 70 75 - dB
Supply voltage ripple

rejection at Rg =0 Q f=100 Hz SVRR 45 60 - dB

f=10kHz SVRR 45 80 - dB

Notes to the Quick Reference Data

1. All values measured from test circuit Fig.6; Vp =33 V; R =4 Q;f=1kHz; Tamb = 25 ©C; unless
otherwise specified.

2. Bandwidth is 20 Hz to 20 kHz; Rg = 2 k2 (RMS value).

PACKAGE OUTLINES

TDA1520B: 9-lead SIL; plastic power (SOT131).
TDA1520BQ: 9-lead SiL-bent-to-DIL; plastic power (SOT157).
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TDA1520B
TDA1520BQ

¥

TDA1520B
TDA1520BQ

THERMAL
SHUT DOWN

id—id— &
L B b |

1 1 . .
—i 7 5

. I= H{
A % i

Fig. 1 Block diagram.

7224026.1

—o

PINNING

Non-inverting input

Input ground (substrate)
Compensation

Negative supply (ground)
Output

Positive supply (Vp)

Not connected

Supply voltage ripple rejection

O 00 N O O & W N =

Inverting input (feedback)
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20 W hi-fi audio power amplifier TDA1520B

Notes to the Ratings

1. Minimum rise time of the supply must be = 20 ms.
2. Maximum peak current is defined by the internal protection circuits.

POWER DISSIPATION AND HEATSINK INFORMATION

TDA1520BQ
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions symbol min, max. unit
Supply voltage note 1 Vp - 50 \
Input voltage
pins 1to 2 \7 - 25 \"
pins 9 to 2 Vi — 25 \
Repetitive peak output current I0RM — 4 A
Non-repetitive peak output current note 2 losm — 5 A
Total power dissipation Ptot see Fig.2
AC short-circuit time of the load
impedance during signal
drive at
Vp=220V symmetrical
supply;
Rs=2Q;
< f=>20Hz Tec - 1 hour
l:: Vp=30V asymmetrical
) supply;
5 Rs=48Q Ts - 1 hour
g Operating ambient
s temperature range Tamb see Fig.2
o Storage temperature range Tstg —65 + 150 oC
o
[a]

The maximum theoretical power dissipation with a stabilized power supply is (Vp=33Vand R =4Q):

Vp?
——— =13.8W.
27% R

Worst case power dissipation with a non-stabilized power supply is (regulation factor of 15%; over
voltage of 10% and R min. = 0.8 x R typ.; VpL is the loaded supply voltage):

(1.1 x Vp)?

——— = 23.4W.
27 R min. w

With a maximum ambient temperature of 50 °C and a maximum crystal temperature of 150 ©C, the
required thermal resistance is:

R.p.. - 150-50
thia™ 7532

The thermal resistance of the encapsulation is < 2.5 K/W, therefore the thermal resistance of the
heatsink must be < 1.8 K/W.

=43 K/W.
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TDA1520B
TDA1520BQ

7224024
50

Prot
(W)

40

30 \ infinite

\\ \heatsink
N

20

with external\

heatsink of

1,8K/W \
10 \\
0
-25 0 50 100 150

Tamb (°C)

Fig.2 Power derating curve.

7291171.1
0,6
THD
(%)
0,4
0,2
-
0
0,1 1 10 p (w) 100

Fig.4 Total harmonic distortion (THD)
versus output power (Pg}; Vp =33 V;
R =4Q;f=1kHz.

30 7281170
Po A
(W) /
25
49, /
/ /
20 7
/| fea

10
/o
5 ///
Vad
Vv
00 10 20 30 40 50

Vp (V)

Fig.3 Output power (Pg) versus
supply voltage (Vp); f= 1 kHz;
dyot = 0.5%; Gy = 30 dB.

7291172.2
03
THD
(%)
0,2
0,1
. 4
/
Bal
1
0,1 1 10 ¢ (kHz) 100

Fig.5b Total harmonic distortion (THD)
versus operating frequency (f);
Vp=33V;R_=4%Q;

Po = 10 W (constant).
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20 Watt hi-fi audio power amplifier

TDA1520B
TDA1520BQ

DEVELOPMENT DATA

CHARACTERISTICS

Vp=33V:RL=4Q;f=1kHz; Tamp = 25 OC; unless otherwise specified; measured from test

circuit, Fig. 6.
parameter conditions symbol min. | typ. max. | unit
Supply voltage range Vp 15 - 50 \
Total quiescent current Ip 22 60 105 | mA
Peak output current lom — - 3,2 A
Power output at THD = 0.5% note 1 Po 20 22 - W
. Total harmonic

distortion at P = 12 W note 1 THD - 0.01 0.1 %

Power bandwidth at THD = 0.5% Po =50 mW 20 to
to 10W B — 20000 | — Hz

Input voltage at P = 20 W note 2 V) 225 | 290 325 |mV
Input impedance note 3 Z) 1000 | — - k2
Signal plus noise to

noise ratio at Ppy at 50 mW note 4 (S+N)}/N | 70 75 — dB
Offset voltage Vgl 0 +10 +100 | mV
Input offset current los - 0 1 A
Output impedance Z0 - - 0.1 Y]
Supply voltage ripple

rejection at Rg=08 f=100 Hz SVRR 45 60 - dB

f=10kHz SVRR 45 80 - dB

Intermodulation

distortion at Po = 10 W dim - 0.02 - %
Transient intermodulation

distortion note 5 drim - 0.01 - %
Slew rate SR - 6 - V/us

Notes to the Characteristics

1. Output power is measured directly at the output pin.

2. The closed-loop gain is determined by external resistors and is variable between 20 to 40 dB.

3. Input impedance in the test circuit is determined by the bias resistor R.

4. Unweighted noise measured in a bandwidth of 20 Hz to 20 kHz at Rg = 2 kQ.

5. The transient intermodulation distortion is measured at Pg = 10 W. The input signal is a 3.18 kHz
square-wave signal mixed with a 15 kHz sine-wave signal and a peak-to-peak voltage ratio of 4:1.

May 1989
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TDA1520B
TDA1520BQ

APPLICATION INFORMATION

A Rg
B gl NN Vsupply (VS)
01 J. 22
6 n - mF
8 1
72 ”
150 []20 7— ne.
uF k2
TDA1520B
Rsource 1uF . TDA1520BQ
= |l T * \ . 22004
@ 220pF-1- 9 AMPL. _[_ 1
H - 0,1uF
e 680 20
RL
“ 2, 279
+
104F | .
2 3 %
——680pF
7224025.1
2709

Fig. 6 Test and application diagram.
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DEVELOPMENT DATA
This data sheet contains advance information and TDA1521

specifications are subject to change without notice. TDA1521Q

2 x 12 W HI-FI AUDIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1521/TDA1521Q is a dual hi-fi audio power amplifier encapsulated in a 9-lead plastic power
package. The device is especially designed for mains fed applications (e.g. stereo tv sound and stereo
radio).

Features
® Requires very few external components

® |nput muted during power-on and off
(no switch-on or switch-off clicks)

Low offset voltage between output and ground
Excellent gain balance between channels

Hi-fi according to IEC 268 and DIN 45500
Short-circuit-proof

Thermally protecied

QUICK REFERENCE DATA

Stereo applications

Supply voltage range Vp +75t0+£200 V
Output power at THD = 0,5%,

Vp=£16V Po typ. 12 W
Voitage gain Gy typ. 30 dB
Gain balance between channels AGy typ. 0,2 dB
Ripple rejection SVRR typ. 60 dB
Channel separation o« typ. 70 dB
Noise output voltage Vho(rms) typ- 70 uVvV

PACKAGE OUTLINES
TDA1521: 9-lead single in-line; plastic power (SOT131).
TDA1521Q: 9-lead SlL-bent-to-DIL; plastic power (SOT157).
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TDA1521
TDA1521Q

+\|/P
17
VR
TDA1521
Vaer 1 — TDA1521Q
20k$2
68092 1 F
INV 1 2 —1 Vg Cm
, I
—INV 1 — - {
20k -
-Vp +
+Vp
+VREF2
10k l— +Vp
oo 13 VOLTAGE THERMAL
VREF 1 COMPARATOR j PROTECTION
10kQ ’— Ve Vs
Y ~VREF 2
-Vp
- Vp + {
+ 51 out2
20k I - _':
—inv 2 —}° — =
it
INV 2 8 Vg Cm
6809 I
20kQ
VREF 1 —+
VR
Ts
l 7295533.2
._VP
Fig. 1 Block diagram.
PINNING
1 —INV1 non-inverting input 1 5 Ry, [ negative supply (symmetrical)
2 INVI inverting input 1 | ground (asymmetrical)
3  GND | ground (symmetrical) 6 OUT2 output2
| %2 Vp (asymmetrical) 7 +Vp positive supply
4 0UTM output 1 8 INV2 inverting input 2
9 —INV2 non-inverting input 2
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2 x 12 watt hi-fi audio power amplifier

TDA1521
TDA1521Q

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

This hi-fi stereo power amplifier is designed for mains fed applications. The circuit is designed for both
symmetrical and asymmetrical power supply systems. An output power of 2 x 12 watts (THD = 0,5%)

can be delivered into an 8 §2 load with a symmetrical power supply of + 16 V.

The gain is fixed internally at 30 dB. Internal gain fixing gives low gain spread and very good balance

between the amplifiers (0,2 dB).

A special feature of this device is a mute circuit which suppresses unwanted input signals during switching
on and off. Referring to Fig. 13, the 100 uF capacitor creates a time delay when the voltage at pin 3 is
lower than an internally fixed reference voltage. During the delay the amplifiers remain in their DC

operating mode but are isolated from the non-inverting inputs on pins 1 and 9.

Two thermal protection circuits are provided, one monitors the average junction temperature and the
other the instantaneous temperature of the power transistors. Both protection circuits activate at
150 OC allowing safe operation to a maximum junction temperature of 150 ©C without added distor-

tion.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions symbol min. max. unit
Supply voltage pin 7 Vp=Vy73 — + 20 \
pin5 -Vp=Vg_3 — -20 \)
Non-repetitive peak
output current pins 4 and 6 losm — 4 A
Total power dissipation see Fig. 2 Ptot
Storage temperature range Tstg —65 + 150 oC
Junction temperature Ti - 150 oC
Short-circuit time: see note
outputs short-circuited
to ground symmetrical
(full signal drive) power supply tse - 1 hour
asymmetrical
power supply;
Vp<32V
(unloaded);
Ri=4Q tsc — 1 hour

Note

For asymmetrical power supplies (at short circuiting of the load) the maximum supply voltage is
limited to Vp = 28 V. If the total internal resistance of the supply (R;} > 4 €, the maximum unloaded
supply voltage is increased to 32 V.

August 1987
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TDA1521
TDA1521Q

. 25 7295531.2

tot

(W)
infinite

20 \ \heatsink

Rep hoa = 33K/

0 N
-y

. NI

N

0
-25 0 50 100 150
Tamb (°C}

Fig. 2 Power derating curve.

THERMAL RESISTANCE
From junction to case Rthij-c = 25 K/W

HEATSINK DESIGN EXAMPLE

With derating of 2,5 K/W, the value of heatsink thermal resistance is calculated as follows:

given R|_=8 £ and Vp = £16 V, the measured maximum dissipation is 14,6 W; then, for a maximum
ambient temperature of 65 O0C, the required thermal resistance of the heatsink is

Rihha = 2965 _55-33K/W

14,6

Note: The internal metal block (heatsink) has the same potential as pin 5 (—Vp)
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2 x 12 watt hi-fi audio power amplifier

TDA1521

TDA1521Q
CHARACTERISTICS
parameter conditions symbol min, typ. max. unit
Supply voltage range
operating mode Vp +75 +16,0 +20,0 \
input mute mode Vp +20 - +55 \%
Repetitive peak
output current IORM - — 2,2 A
Operating mode: symmetrical power supply; test circuit as per Fig. 12;
Vp=+16V,; R =8Q; Taymp=259C;f=1kHz
Total quiescent current without R ltot 18 40 70 mA
Output power THD =0,5% Po 10 12 - W
THD = 10% Po 12 15 - w
Total harmonic
distortion Po=6W THD - 0,15 0,2 %
Power bandwidth THD =0,5%
note 1 B 20 to
< 20k Hz
[
<°t Voltage gain Gy 29 30 31 dB
- Gain balance AGy - 0,2 1.0 dB
2
w Noise output voltage
E (r.m.s. value);
S unweighted (20 Hz
g to 20 kHz) Rg =2k&Q Vho(rms) — 70 140 uV
a Input impedance 1Z;l 14 20 26 kQ
Ripple rejection note 2 SVRR 40 60 — dB
Channel separation Rg=0Q o« 46 70 - dB
Input bias current lib — 0,3 — uA
DC output offset with respect
voltage to ground VOFF - 30 200 mV
Input mute mode: symmetrical power supply; test circuit as per Fig. 12;
Vp=+4V;R =8Q; Tamp=25°C;f=1kHz
Total quiescent current without R ltot 9 30 40 mA
Output voltage Vi=600mV | Vgt - 0,6 1.8 mV
Noise output voltage
(r.m.s. value);
unweighted (20 Hz
to 20 kHz) Rg =2k Vnol(rms) - 70 140 Ny
Ripple rejection note 2 SVRR 35 55 — dB
DC output offset with respect
voltage to ground VOFF - 40 200 mV
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TDA1521

TDA1521Q
CHARACTERISTICS (continued)

parameter conditions symbol min. typ. max. unit
Operating mode: asymmetrical power supply; test circuit as per Fig. 13;

Vg=24V, R =8Q; Tamp =2509C; f=1kHz
Total quiescent current ltot 18 40 70 mA
Qutput power THD =0,5% Po 5 6 - w

THD = 10% Po 6,5 8 — W

Total harmonic

distortion Po=4W THD - 0,13 0,2 %
Power bandwidth THD = 0,5% 40 to

note 1 B 20k Hz

Voltage gain Gy 29 30 31 dB
Gain balance AGy, - 0,2 1 dB
Noise output voltage

(r.m.s. value);

unweighted (20 Hz to

20 kHz) Rg =2k Vno(rms)| — 70 140 uV
Input impedance 1Zil 14 20 26 k&2
Ripple rejection SVRR 40 50 — dB
Channel separation Rs=08Q « - 45 — dB

Notes to the characteristics

1. Power bandwidth at Py max —3 dB.

2. Ripple rejection at Rg =0 £2, f = 100 Hz to 20 kHz;
ripple voltage = 200 mV (r.m.s. value) applied to positive or negative supply rail.
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2 x 12 watt hi-fi audio power amplifier TDA1521
TDA1521Q

DEVELOPMENT DATA

APPLICATION INFORMATION
Input mute circuit

The input mute circuit operates only during switching on and off of the supply voltage. The circuit
compares the 2 supply voltage (at pin 3) with an internally fixed reference voltage (Vyef), derived
directly from the supply voltage. When the voltage at pin 3 is lower than Vyef the non-inverting
inputs (pins 1 and 9) are disconnected from the amplifier. The voltage at pin 3 is determined by an
internal voltage divider and the external 100 uF capacitor.

During switching on, a time delay is created between the reference voltage and the voltage at pin 3,
during which the input terminal is disconnected, (as illustrated in Fig. 3).

7294907
supply
voltage
Ve
—_— e
/ U
Vo
Vref ——d e e -——_—.————‘
V4.6
4
|
]
|
defay —» time

Fig. 3 Input mute circuit; time delay.
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TDA1521
TDA1521Q

APPLICATION INFORMATION (continued)

20 7221271

Po £/
(w) //
16 7
[/

THD = 10%/ 0,5%

0 4 8 12 16 20
£V (V)

Fig. 4 Output power as a function of
supply voltage, symmetrical supply;
RL=8Q;f=1kHz.

7221273
100
SVRR
(dB}
80
+V
N
60
_VP
40
20
0
10 102 103 104 105
f (Hz)

Fig. 6 Supply voltage ripple rejection;
symmetrical supply; Vp =1 16 V;
VRR =200 mV.

08 7221272
THD
(%)

0,6

04 /

0,2 //

71
0
10 102 103 104 105
f {Hz)

Fig. 5 Distortion as a function of frequency;
symmetrical supply; Vp=% 16 V; R =8 Q;
Po=6W.

7221274

tot
(W}

12 // \\

0 4 8 12 16
Py (W)

Fig. 7 Power dissipation as a function of
output power; symmetrical supply;
Vp=216V;R_=88;f=1kHz.
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2 x 12 watt hi-fi audio power amplifier

TDA1521

DEVELOPMENT DATA

10 72212751 08 7221277
THD
(%)
Po //
(W) / 0,6
Y
THD = 10% A
>
5 e T 0,4
1 A osx
- >
/ //
-
/ 0,2 \
\\\
0 0
15 10 102 103 104 10%
Vg (V) f (Hz)

Fig. 8 Qutput power as a function of
supply voltage; asymmetrical supply;
RL=88;f=1kHz.

80 7Z21276
SVRR
(dB)
TN
60 AT
A 1D
A/ |
40 // | |
/
b
20
0
10 102 103 104 105

f (Hz)

Fig. 10 Supply voltage ripple rejection;
asymmetrical supply; Vg =24 V;
VRR =200 mV.

Fig. 9 Distortion as a function of frequency;
asymmetrical supply; Vg =24 V; R|_=8 Q;
Po=4W.

20 7221278
PO
(W)

16

THD = 10% _+"
12
L~ —
8 /\L/
// | 05%
LT
Y
015
20
Vg (V) 28

Fig. 11 Output power as a function of
supply voltage; asymmetrical supply;
RL=4Q;f=1kHz
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+Vp
L
7 680 uF 1
v
Vi 22nF
R 8Q
20kQ 820 L
100 nF
3 TDA1521 =0
,L,— TDA1521Q 4 4
20kQ
Vi
22nF
R, 8Q
820 L Z
J’j_ 6808 2092 L
5 i f 680 uF
L1 .
7295534.4
1 To be connected as close as possible to the IC
Fig. 12 Test and application circuit; symmetrical power supply.
Ri
Vp J_ l {—1—Vs
+
100 nF
7 ) 680 uF
, 6800 20kQ
4 2
220nF . 4 ﬁ
Vi | + 22nF 680uF
20k 820 R 8%
INTERNAL
!+ 3 172V
100 F P 4 4
% TDA1521
” 20k TDA1521Q
9
vi ” + 6
220nF ﬁ
= 22nF 680uF
I
8 8,2Q R 8Q
6808 20kQ
4 4
5
% 7Z95532.4

1 To be connected as close as possible to the IC
Fig. 13 Test and application circuit; asymmetrical power supply.
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DEVELOPMENT DATA
This data sheet contains advance information and TDA15 21A

specifications are subject to change without notice.

2 x 6 W HI-FI AUDIO POWER AMPLIFIER

GENERAL DESCRIPTION

The TDA1521A is a dual hi-fi audio power amplifier encapsulated in a 9-lead plastic power package.
The device is especially designed for mains fed applications (e.g. stereo tv sound and stereo radio).

Features
® Requires very few external components

® |nput muted during power-on and off
{no switch-on or switch-off clicks)

Low offset voltage between output and ground
Excellent gain balance between channels
Hi-fi according to IEC 268 and DIN 45500

Short-circuit-proof

Thermally protected

QUICK REFERENCE DATA

Stereo applications

Supply voltage range Vp +75t0+200 V
Output power at THD = 0,5%,

Vp=+12V Po typ. 6 W
Voltage gain Gy typ. 30 dB
Gain balance between channels AGy typ. 0,2 dB
Ripple rejection SVRR typ. 60 dB
Channel separation o« typ. 70 dB
Noise output voltage Vno(rms) typ. 70 pV

PACKAGE OUTLINE
TDA1521A: 9-lead single in-line; plastic power {(SOT 110B).
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Fig. 1 Block diagram.
PINNING
1 —INV1 non-inverting input 1 5 _ [ negative supply {symmetrical)
2 INV1 inverting input 1 | ground (asymmetrical)
3 GND | ground (symmetrical) 6 OUT2 output2
| % Vp (asymmetrical) 7 +Vp positive supply
4 0UT1 output 1 8 INV2 inverting input 2
9 —INV2 non-inverting input 2
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2 x 6 watt hi-fi audio power amplifier TDA1521A

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

This hi-fi stereo power amplifier is designed for mains fed applications. The circuit is designed for both
symmetrical and asymmetrical power supply systems. An output power of 2 x 6 watts (THD = 0,5%)
can be delivered into an 8 2 load with a symmetrical power supply of £ 12 V.

The gain is fixed internally at 30 dB, Internal gain fixing gives low gain spread and very good balance
between the amplifiers (0,2 dB).

A special feature of this device is a mute circuit which suppresses unwanted input signals during switching
on and off. Referring to Fig. 12, the 100 uF capacitor creates a time delay when the voltage at pin 3 is
lower than an internally fixed reference voltage. During the delay the amplifiers remain in their DC
operating mode but are isolated from the non-inverting inputs on pins 1 and 9.

Two thermal protection circuits are provided, one monitors the average junction temperature and the
other the instantaneous temperature of the power transistors. Both protection circuits activate at
150 OC allowing safe operation to a maximum junction temperature of 150 °C without added distor-
tion.

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

parameter conditions symbol min. max. unit
Supply volitage pin7 Vp=V7y3 - +20 \
pin5 —-Vp=Vp3 - -20 \

Non-repetitive peak

output current pins 4 and 6 losm - 4 A
Total power dissipation see Fig. 2 Ptot
Storage temperature range Tstg —65 +150 oc
Junction temperature Tj - 150 oC
Short-circuit time: see note

outputs short-circuited

to ground symmetrical

(full signal drive) power supply tse - 1 hour

asymmetrical
power supply tge - 1 hour

Note

For asymmetrical power supplies (at short circuiting of the load) the maximum supply voltage is
limited to Vp =28 V.
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TDA1521A
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Fig. 2 Power derating curve.

THERMAL RESISTANCE

From junction to case

HEATSINK DESIGN EXAMPLE

Rthj-c=6 K/W

With derating of 6 K/W, the value of heatsink thermal resistance is calculated as follows:

given R =8 Q and Vp = £ 12 V, the measured maximum dissipation is 7,8 W; then, for a maximum
ambient temperature of 60 OC, the required thermal resistance of the heatsink is

150 — 60

Rthha= —————6=55K/W

7,8

Note: The metal tab (heatsink) has the same potential as pin 5 ( — Vp).
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2 x 6 watt hi-fi audio power amplifier TDA1521A

DEVELOPMENT DATA

CHARACTERISTICS

parameter conditions symbol min. typ. max. unit

Supply voltage range

operating mode Vp +75 +12,0 +20,0 \Y

input mute mode Vp +2,0 - +55 \
Repetitive peak

output current 10RM - - 2,2 A

Operating mode: symmetrical power supply; test circuit as per Fig. 11;
Vp=212V;R =88; Tamp=250C;f=1kHz

Total quiescent current without R ltot 18 40 70 mA
Output power THD = 0,5% Po 5 6 — w
THD = 10% Py 8,5 8,0 - w
Total harmonic
distortion Po=4W THD - 0,15 02 %
Power bandwidth THD =0,5%
note 1 B 20 to
16 k Hz
Voltage gain Gy 29 30 31 dB
Gain balance AGy - 0,2 1,0 dB
Noise output voltage
(r.m.s. value);
unweighted (20 Hz
to 20 kHz) Rg=2kQ Vno(rms) — 70 140 Y
Input impedance 1Z; 14 20 26 k2
Ripple rejection note 2 SVRR 40 60 - dB
Channel separation Rg=08Q « 46 70 — dB
Input bias current lib - 03 - rA
DC output offset with respect
voltage to ground VOFF - 30 200 mv

Input mute mode: symmetrical power supply; test circuit as per Fig. 11;

Vp=+4V;R =88, Tymh=25°C;f=1kHz
Total quiescent current without R ltot 9 30 40 mA
Output voltage Vi=600mV | Vgut - 0,6 18 mV

Noise output voltage
(r.m.s. value);
unweighted (20 Hz

to 20 kHz) RS =2k Vno(rms, - 70 140 #V
Ripple rejection note 2 SVRR 35 55 -~ d8
DC output offset with respect

volitage to ground VOFE - 40 200 mV
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TDA1521A

CHARACTERISTICS (continued)

parameter conditions symbol min. typ.- max. unit
Operating mode: asymmetrical power supply; test circuit as per Fig. 12;
Vp=24V;RL=88; Tamp =25 0°C; f=1kHz
Total quiescent current ltot 18 40 70 mA
Output power THD =0,5% Po 5 6 - w
THD = 10% Po 6,5 8 — w
Total harmonic
distortion Po=4W THD - 0,13 0.2 %
Power bandwidth THD = 0,5% 40 to
note 1 B 16 k Hz
Voltage gain Gy 29 30 31 dB
Gain balance AGy - 0,2 1,0 dB
Noise output voltage
(r.m.s. value);
unweighted (20 Hz to
Input impedance 1Zil 14 20 26 k2
Ripple rejection SVRR 40 50 - dB
Channel separation Rs=0%Q x - 45 - dB

Notes to the characteristics

1. Power bandwidth at Pg max —3 dB.

2. Ripple rejection at Rg =0, f = 100 Hz to 20 kHz;
ripple voltage = 200 mV (r.m.s. value) applied to positive or negative supply rail.
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2 x 6 watt hi-fi audio power amplifier TDA1521A

DEVELOPMENT DATA

APPLICATION INFORMATION
Input mute circuit

The input mute circuit operates only during switching on and off of the supply voltage. The circuit
compares the % supply voltage (at pin 3) with an internally fixed reference voltage (Vyef), derived
directly from the supply voltage. When the voltage at pin 3 is lower than Vyef the non-inverting
inputs (pins 1 and 9) are disconnected from the amplifier. The voltage at pin 3 is determined by an
internal voltage divider and the external 100 uF capacitor.

During switching on, a time delay is created between the reference voltage and the voltage at pin 3,
during which the input terminal is disconnected, (as illustrated in Fig. 3).

7294907
supply
voltage
v ||
| / f
Vo
Vref.{%/—- e _—.._...—____{
4.6
I
|
|
|
1
delay —» time

Fig. 3 Input mute circuit; time delay.
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TDA1521A

APPLICATION INFORMATION (continued)
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Fig. 4 Output power as a function of
supply voltage; symmetrical supply;
RL=8%;f=1kHz.
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Fig. 6 Supply voltage ripple rejection;
symmetrical supply, Vp=+12V;
VRR =200 mV.
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Fig. 5 Distortion as a function of frequency;
symmetrical supply; Vp =% 12 V;
RL=8%;Po=3W.
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Fig. 7 Power dissipation as a function of
output power; asymmetrical supply;
Vg=24V;R_=8Q;f=1kHz
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2 x 6 watt hi-fi audio power amplifier

TDA1521A

DEVELOPMENT DATA

APPLICATION INFORMATION {(continued)
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Fig. 8 Output power as a function of
supply voltage; asymmetrical supply;
RL=8%;f=1kHz.
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Fig. 9 Distortion as a function of frequency;
asymmetrical supply; Vg =24 V;
RL=8Q;Py=3W.
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Fig. 10 Supply voltage ripple rejection;
asymmetrical supply; Vg=24 V;

VRR =200 mW.
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TDA1521A

APPLICATION INFORMATION (continued)
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(1) To be connected as close as possible to the I.C.
Fig. 11 Test and application circuit; symmetrical power supply.
- I
+
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(1) To be connected as close as possible to the I.C.
Fig. 12 Test and application circuit; asymmetrical power supply.
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TDA1522

STEREO CASSETTE HEAD PREAMPLIFIER AND EQUALIZER

GENERAL DESCRIPTION
The TDA1522 is a playback amplifier for car radio/cassette players.

Features

Two independent amplifiers with open loop gain of typ. 90 dB

Internal d.c. feedback via a 140 k2 resistor from output to feedback point
A.C. characteristics that can be determined externally by an RC network
Electronic on/off switching with transient suppression for switch on
Head input at d.c. ground that eliminates the input coupling capacitor
Minimal external component requirement

Stability down to a gain of 30 dB

Low input noise

Low distortion

D.C. input current <2 yA

Wide supply voltage range

QUICK REFERENCE DATA

Supply voltage range (pin 8) Vp 75t023 V
Supply current (pin 8) Ip typ. 5 mA
Operating ambient temperature range Tamb —30to+85 °C
Total harmonic distortion THD typ. 0,05 %
Channel separation at Rg = 10 k§2; Lg=0 o min. 45 dB

PACKAGE QUTLINE
9-lead SIL,; plastic (SOT142).
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TDA1522

R102 R101 c101
82Q 5,6kQ 22nF
*] ci02
20 0F TDA1522
M feedback 1
140k
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Reby
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\\\\\\\k, + output 1
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5
v Rg = 300Q LTKQ
142 ) o1 =80mH ‘
1= SUPPLY
Z & 7
MUTE
R52:3OOQ
! Lg2=80mH 8
c
. 9 + CIZ output 2 v
AMP 2 | — 02
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Rib2 L7k
1L0KQ
feedback 2 .
R202 R201 cz;
1 1l
L__I 1
8,2Q ) 22nF
€202
J;220/UF
73 VP 7280260

Fig. 1 Block diagram with external components; also used as test circuit.

1082

October 1982



Stereo cassette head preamplifier and equalizer

TDA1522

out2 +

— mute out1

0 O 0 O 0 0 O

J_ 0IuF _L
Rzﬁfﬂ| — ! [s_Toasz2z 1] | — }C—1§1101
TF roo2 Ri02 T—F

S )
C202 C102

o O O

inp.2 inp.1

7280266

Fig. 2 Printed-circuit board component side, showing component layout for circuit of Figure 1.

7280265

Fig. 3 Printed-circuit board, showing track side. Dimensions 75 mm x 65 mm.
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TDA1522

RATINGS

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

Supply voltage range (pin 8) Vp 751023 V
Power dissipation Piot max. 800 mWwW
Feedback current (pins 3 and 7) b max. 10 mA
Storage temperature range Tstg —55to+150 °C
Operating ambient temperature range Tamb —30to+85 OC
Note

All pins except 3 and 7 (feedback) can be connected to Vp (pin 8) or ground, (pin 5).

CHARACTERISTICS Vp=8,5V; Tamp = 25 OC; test circuit Fig. 1 unless otherwise specified

parameter symbol min. typ. max. unit

Supply (pin 8)
Supply voltage range Vp 75 - 23 \%
Supply current Ip - 5 — mA

Inputs (pin 4 or 6)
Noise input voltage (unweighted; r.m.s. value)

at f = 20 Hz to 20 kHz* Vn(rms) - 1,6 - uv
Noise input voltage

at Rg=0; f=1kHz*, ** Vn - 5 - nVA/ Hz
Noise input current

atf=1kHz*, 4 In - 12 | - pAAL/ Hz
D.C. input current

atpins4and 6 —lg;—=lg | — - 2 HA

Outputs {pin 1 or 9)
Output voltage

atVj=0,3mV;f=315 Hz Vo - 0,72 - \%

at THD=1%; f=1kHz Vo 1,0 - - \%
Output source current

at Vo.5=>7,5V; mute OFF —lo 5 10 — mA
D.C. output voltage Vo — 3,7 — VvV

Noise output voltage (weighted)
at Rg =300 2; Lg =80 mH

as DIN A (r.m.s. value) Vn(rms) - 700 - uv
as CCITT (peak value) Vn(m) - 1200 | — uVv
as CCIR {peak value) Vnim) - 1600 | — uv

Noise output voltage (unweighted)
at Rg =300 Q; Lg =80 mH

as DIN 45405 (peak value) Vin(m) - 1800 | — uV

* Measured in Fig. 4. ** See also Fig. 6. A See aiso Fig. 7.
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Stereo cassette head preamplifier and equalizer

TDA1522

parameter symbol min. typ. max. unit
Mute on/off characteristics (pin 2)*
Mute ON voltage

at mute switch closed Vm 0 - 1 \
Mute ON current

at mute switch closed or V9.5 =0V Im — 2,7 - uA
Mute OFF voltage

at mute switch open Vm 7,5 - Vp \%
Impedance
Input impedance**

atf=1kHz 1Z;l 200 - - k2
Output impedance* *

atf=1kHz iZol - - 1 kQ
General
Internal feedback resistor** Rfp 100 140 180 391
Open-loop voltage gain**

atf=315Hz Gy - 90 - dB
Channel separation

at Rg =10 k&2; Lg =0; (note 1) a 45 - - dB
Power supply ripple rejection

at Vp(rms) = 0,1 V; f = 100 Hz (note 2) RR 90 95 — dB
Total harmonic distortion

atf=1kHz; Vo =0,72 V (note 3) THD - 0,05 — %

Notes

1. Frequency range 300 Hz to 20 kHz.
2. Referred to the input.
3. Measured selective.

* See also Fig. b.
** Applies to each amplifier.
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TDA1522
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Fig. 4 Test circuit for noise measurement.
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Fig. 5 Muting depth as a function of control voltage at pin 2.
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Stereo cassette head preamplifier and equalizer TDA1522
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Fig. 6 Noise input voltage as a function of frequency.
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Fig. 7 Noise input current as a function of frequency.
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Fig. 8 Frequency response curve for the circuit in Figure 1,
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TDA1522

APPLICATION INFORMATION
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.| 829 5,6kQ 22nF
“‘;2 . TDA1522
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1 +Ccl‘l output 1
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74 7 2
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Fig. 9 Simple mute application.
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Stereo cassette head preamplifier and equalizer

TDA1522
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Fig. 10 Application for plop-free muting.
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TDA1524A

STEREO-TONE/VOLUME CONTROL CIRCUIT

GENERAL DESCRIPTION

The device is designed as an active stereo-tone/volume control for car radios, TV receivers and mains-fed
equipment. It includes functions for bass and treble control, volume control with built-in contour (can
be switched off) and balance. All these functions can be controlled by d.c. voltages or by single linear

potentiometers,

Features

® Few external components necessary

® |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=V3.1sg
Supply current (pin 3) Ip=1i3
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)
atf=20Hzto 20 kHz; Vp =12 V;

for max. voltage gain Vhno(rms)

for voltage gain Gy, = —40 dB Vno(rms)
Channel separation

at G, =—-20to +21,5dB Qg
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. 12
typ. 35
typ. 2,5
typ. 3
—80to +21,5
—19to+ 17
typ. +15
typ. 0,3
typ. 310
typ. 100
typ. 60
max. 2,5
typ. 50
7,5t0 16,5
—30 to + 80

\

mA

dB
dB
dB
%

uv
ny

PACKAGE OUTLINE
18-lead DIL,; plastic (SOT102).

September 1987
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Stereo-tone volume control circuit

J l TDA1524A

TDA1524A

5(14) 6(13)

10k

7 1Z87199A

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

RATINGS

TDA1524A
5(14) 6(13) 7(12) 8(11)

10k§2 33k

56 nF +

15 nF j: 2,2 uF
4 Jﬂ_/ 7287200A

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

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

Supply voltage {pin 3)

Total power dissipation

Storage temperature range

Operating ambient temperature range

Vp=V3.1g8 max. 20V

Ptot max. 1200 mW
Tstg —55to + 160 ©C
Tamb —30to +80 °C

September 1987
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TDA1524A

D.C. CHARACTERISTICS

Vp=V3.18= 12 V; Tamp = 25 OC; measured in Fig. 1; Rg <600 Q; R|_>4,7 k§; 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=13 19 27 35 mA

atVp=12V Ip=13 25 35 45 mA

atVp=15V lp=13 30 43 56 mA
D.C. input levels (pins 4 and 15)

atVp=85V V4,15-18 3,8 4,25 4,7 Vv

atVp=12V V4’15_13 5,3 5,9 6,6 \"

atVp=16V 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 Vg 11-18 3,3 4,25 5,2 \%

atVp=12V V8,1 1-18 4,6 6,0 7,4 \%

atVp=15V V8,11-18 5,7 75 93 \Y
Pin 17
Internal potentiometer supply voltage

atVp=85V Vi7.18 3,6 375 | 4,0 \
Contour on/off switch (controt by 117)

contour (switch open ) —l17 - - 0,5 mA

linear (switch closed) -7 1.5 | - 10 mA
Application without internal potentiometer

supply voltage at Vp > 10,8 V

(contour cannot be switched off)
Voltage range forced to pin 17 Vi7.18 45 | — Vp/2—-VBg | V
D.C. control voltage range for volume,

bass, treble and balance

(pins 1, 9, 10 and 16 respectively)

atVi7.18=5V V1,9,10,16 1,0 | — 4,25 \

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

(pins 1,9, 10 and 16) —|1,9,10,16 — - 5 uA

1094
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Stereo-tone volume control circuit

TDA1524A

A.C. CHARACTERISTICS

Vp=V3.18=8,6V; Tamp = 25 OC; measured in Fig. 1; contour switch closed (linear position):
volume, balance, bass, and treble controls in mid-position; RG <600 ;R >4,7 k§2; 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/Gy min AGy 90 100 - dB
Balance control range; G, = 0 dB (Fig. 6) AGy — —-40 - dB
Bass control range at 40 Hz (Fig. 7) AGy — —19to+17%3 dB
Treble control range at 16 kHz (Fig. 8) AGy - +156+3 I - 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 Rig,15 10 — - (39

Gy =-40dB Ria,15 - 160 — k&

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

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

at Gy =—-20to +21,5dB Qg 46 60 — dB
Spread of volume control with

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

channel V1g.1g = V1.18=0,5Vy7.18 AGV,L-R — - 1,5 dB
Tracking between channels

for Gy, =21,5t0 —26 dB

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

Gy=10dB AGy - - 2,5 d8
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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
atVp=8,5V;THD =0,5%;
=1 kHz (r.m.s. value) Vi(rms) 14 | — - \
at Vp=8,5V; THD =0,7%;
f=1kHz (r.m.s. value) Vi(rms) 1,8 24 | - \
at Vp=12V; THD = 0,5%;
f =40 Hz to 16 kHz (r.m.s. value) Vi(rms) 1,4 | — - \
at Vp=12V;THD =0,7%;
f =40 Hz to 16 kHz (r.m.s. value) Vi(rms) 20 | 32 | - \
at Vp=15V; THD = 0,5%;
f =40 Hz to 16 kHz (r.m.s. value) Vi(rms) 1,4 - - v
at Vp=15V; THD =0,7%;
f =40 Hz to 16 kHz (r.m.s. value) Vi(rms) 20 |32 | — \
Output signal handling (note 2 and note 3)
at Vp=8,5V; THD = 0,5%;
f=1kHz (r.m.s. value) Vo(rms) 1,8 | 20 | — \
atVp=8,5V; THD = 10%;
f=1kHz (r.m.s. value) Vo{rms) - 22 | - \
at Vp=12V; THD = 0,5%;
f =40 Hz to 16 kHz (r.m.s. value) Vo(rms) 25 (30 | — \
at Vp.=15V; THD = 0,6%;
f =40 Hz to 16 kHz (r.m.s. value) Vo(rms) - 35 | — \
Noise performance (Vp = 8,5 V)
Output noise voltage (unweighted; Fig. 15)
at f = 20 Hz to 20 kHz {r.m.s. value)
for maximum voltage gain (note 4) Vno(rms) | — 260 | — uv
for Gy = —3 dB (note 4) Vholrms) | — 70 140 uv
Output noise voltage; weighted as DIN 45405
of 1981, CCIR recommendation 468-2 (peak value)
for maximum voltage gain (note 4) Vno(m) - 890 | — uv
for maximum emphasis of bass and treble
{contour off; Gy, = —40 dB) Vno(m) - 360 | — uv
Noise performance (Vp =12 V)
Output noise voltage (unweighted; Fig. 15)
at f = 20 Hz to 20 kHz (r.m.s. value; note 5)
for maximum voltage gain (note 4) Vno(rms) | — 310 | — uv
for Gy, = —16 dB (note 4) no(rms) - 100 | 200 uv
Output noise voltage; weighted as DIN 45405
of 1981, CCIR recommendation 468-2 (peak value)
for maximum voltage gain (note 4) Vhno(m) - 940 | — uVv
for maximum emphasis of bass and treble
{contour off; G,, = —40 dB) Vno(m) - 400 | — ny

1096.
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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 | — uv
for Gy, =16 dB (note 4) Vno(rms) - 110 | 220 uv
Output 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; Gy = —40 dB) Vho(m) - 420 | — uv

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

160 k2

R = ——"°
" 1+Gy

i 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.

200 7286926
R.
i4,15
(k) ™~
100
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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7286925
20 e
Gy
(dB)
4
20 /
/
—40 // J
-60
-80
0 1 2 3 4
Vi_18(V)

Fig. 5 Volume control curve; voltage gain (Gy)

as a function of control voltage (V1.1g).
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp=8,5V; f = 1 kHz.

20 7286923
Gy L
(dB) v
10 /
/
0 /
-10 /
-20
0 1 2 3 4
Vg_1g (V)

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

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

(internal potentiometer supply from pin 17 used);
Vp=85V;f=40 Hz,

0
(jfvn /I \
-20 \
o // \\\

0 1 2 3 4
Vig-1g (V)

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

as a function of control voltage (V1g.1g).
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp=8,5 V.

20 7286922
Gy
(dB}
10 //
° /
—-10 /I
—20 L— J
0 1 2 3 4

Vip-1g (V)

Fig. 8 Treble control curve; voltage gain (Gy))

as a function of control voltage (V1(.18).
Measured in Fig. 1 {internal potentiometer supply
from pin 17 used); Vp =8,6 V; f = 16 kHz.
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Stereo-tone volume control circuit TDA1524A

7290390

<
AN Ans

10 102 103 104 f (Hz) 108

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

7290391

102 104 f (Hz) 105

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

20 7286920
GV [
(dB) e
H .
¢ ~
10 A
Zosl
L P
==
or =
d i
~
E TSR
o
.
B (V)] SISTERRRE e oyt S0 DU Y5 o OUUOUUPS FOU PO APPSO 0 5 DUDOUUPUOS PODIYE SUNESOUN T 3 N e S
-20 : P H
10 102 103 104 f (Hz) 10°

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=8,5V.
| (September 1987 1099



TDA1524A

7286919
G, 2
(dB) |
ofF
_20 -
r
—40 : HE R H HE i I HER] : :
10 103 104 f {Hz) 105

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

7286918

THD
(%)

04 |

104 f (Hz) 105

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

\/0
Gy =20 log — = 0 dB.
Vi
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Stereo-tone volume control circuit TDA1524A

7286915
THD
(%)
04 |-
b
02}
[
ol 0 o0
0. 0,5 1,0 15 Vv, (V) 2,0

Fig. 14 Total harmonic distortion (THD); as a function of output voltage (V). Measured in Figb. -1;
Vp=8,5V;fj=1kHz

350 7286921
Vno(rms)
WV 300
250 L I
200 r I
150 ™
/
1
100},
3
50
-60 -40 20 0 20 40 60
Gy (dB)
(1) Vp=15V.
(2) Vp=12V.
(3) Vp=8,5V.

Fig. 15 Noise output voltage (Vg (rms); unweighted); as a function of voltage gain (Gy). Measured in
Fig. 1; f = 20 Hz to 20 kHz.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1525

STEREO TONE/VOLUME CONTROL CIRCUIT

GENERAL DESCRIPTION

The TDA1525 is an active stereo tone/volume control for car radios, television receivers and mains-fed
audio 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 DC voltages or by single

linear potentiometers,

Features

® Few external components necessary

® Low noise due to internal gain

® Bass emphasis can be increased by a double-pole low-pass filter

® Wide power supply voltage range

QUICK REFERENCE DATA

parameter conditions symbol min. | typ. | max. unit
Supply voltage (pin 3) Vp=V3.18 | 7.6 12 16.5 \Y
Supply current 13 - 35 — mA
Maximum input signal with
DC feedback (RMS. value) Vi(rms) - 25 | — \%
Maximum output signal with
DC feedback (RMS value) Vo(rms) - 30 | — \
Volume control range AGy -80 | — +215 | dB
Bass control range at 40 Hz AGy, - ;lgto - dB
Treble control range at 16 kHz AGy ~ +15 | — dB
Total harmonic distortion THD - 0.3 - %
Output noise voltage unweighted;
(RMS value) f=20Hz to
20 kHz;
Vp=12V
for maximum voltage gain Vho(rms) - 310 | — nv
for voltage gain = —40 dB Vho(rms) - 100 | — Y
Channel separation Gy =-20to
+21.5dB Oeg - 60 - dB
Tracking between channels Gy=-20to
+26dB AGy, - - 2.5 dB
Ripple rejection =100 Hz RR - 50 — dB
Operating ambient
temperature range Tamb —40 | — + 85 oC

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
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Stereo tone/volume control circuit

TDA1525

DEVELOPMENT DATA

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

RATINGS

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

TDA1525
5(14) 6(13)

10kQ

7 7287199P

symbol

parameter conditions min. max. unit
Supply voltage (pin 3) Vp=V3.18 - 18 \
Total power dissipation Piot - 1200 mWw
Storage temperature range Tstg -55 +160 | OC
Operating ambient temperature range Tamb —-40 +85 oC

October 1988
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TDA1525

DC CHARACTERISTICS

Vp=V3.18=12V; Tamp =25 OC: all voltages are with reference to pin 18; measured in Fig. 1;

RG <6009 ;R >4.7kQ;C <200 pF; unless otherwise specified

parameter conditions symbol min, | typ. | max. unit
Supply voltage Vp=V3 7.5 12 16.5 \"
Supply current Vp= 85V |13 19 27 35 | mA
Vp= 97V 13 - - 40 mA
Vp=120V 13 25 35 45 mA
Vp=15.0 V I3 30 43 56 mA
DC input levels
(pins 4 and 15) Vp= 85V 1V4 15 3.8 4.25 | 4.7 \'
Vp=120V Vg, 15 5.3 5.9 6.6 \"
Vp=150V | Vg 15 65 |73 |82 Vv
DC output levels
(pins 8 and 11) all control
voltage con-
ditions
Vp= 85V Vg, 11 3.3 425 | 5.2 \"
Vp=120V Vg, 11 4.6 6.0 7.4 '
Vp=15.0V Vg, 11 5.7 7.5 9.3 v
Potentiometer supply
voltage output (pin 17) Vp= 856V Vi7 3.25 | 3.6 3.85 v
Contour on/off switch
(control by 197)
contour switch open —lq17 - - 0.5 mA
linear switch closed | —I17 156 | — 10.0 mA
Application without
potentiometer supply
from pin 17 (contour
cannot be switched off);
voltage range forced vp
to pin 17 Vp=>108V | V17 45 | — 2——VBE v
DC voltage range for volume,
bass, treble and balance
controls {pins 1,9, 10
and 16 respectively) V17=5.0V [ V{910,116 | 1.0 | — 425 v
using supply
from pin 17 V1,9,10,16 | 0.25 | — 3.8 v
Input current to pins
1,9,10and 16 —11,9,10,16 | — - 5.0 uA
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Stereo tone/volume control circuit TDA1525

DEVELOPMENT DATA

AC CHARACTERISTICS

Vp=V3.1g =85V, Tamp = 25 OC; all voltages are with reference to pin 18; measured in Fig. 1;
contour switch closed (linear position); volume, balance, bass, and treble controls in mid-position;
RG <600 £2; R > 4.7kQ;C| < 200 pF; f = 1 kHz; unless otherwise specified

parameter conditions symbol min. typ. max. unit

Control range

Max. gain (volume) see Fig. 4 Gy max 205 | 215 230 | dB
Volume control range Gy max/Gv min AGy 920 100 - dB
Balance control range Gy, =0dB;
see Fig. 5 AGy — —40 - dB
Bass control range f=40Hz; _19¢
see Fig. 6 AGy £12 |00 - dB
Treble control range f=16 kHz;
see Fig. 7 AG, t12 + 15 - dB
Contour characteristics see Figs 8 and 9
Input signals
(pins 4 and 15)
Input resistance note 1
with volume control gain
at20dB Gy =20dB Ria, 15 10 - - k&2
at —40dB Gy = —-40dB Ria, 15 - 160 - kQ

Output signals
(pins 8 and 11)

Output resistance Ros, 11 - - 300 Q

Signal processing

Power supply ripple
rejection VP (rms)<200 mV;
f=100 Hz;
G,=0dB RR 35 50 — dB
Channel separation 250 Hz to 10 kHz;
Gy=—-20to
+21.5dB Qg 46 60 — dB

Spread of volume control
with constant control

voltage V1=V17/2 AGy, - - 3 dB
Gain tolerance between
left and right channels V1=V16=V17/2 | AGyL.R — — 1.5 dB
Tracking between channels Gy, =215t
| —26dB; f=250Hz
to 6.3 kHz;
balance adjusted
for G, = 10dB AGy, - - 25 dB
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TDA1525

AC CHARACTERISTICS (continued)

parameter

conditions

symbol

min.

typ.

max.

unit

Signal handling

Input signal handling
{RMS value)

Output signal handling
(RMS value)

Vp=8.5V;

THD = 0.5%;
f=1kHz
Vp=85V;

THD = 0.7%;
f=1kHz
Vp=12V;

THD = 0.5%;
f=40Hz to 16 kHz
Vp=12V;

THD =0.7%;
f=40Hz to 16 kHz
Vp=15V;

THD = 0.5%;
f=40 Hz to 16 kHz
Vp=15V;

THD = 0.7%;
f=40Hzto 16 kHz

notes 2 and 3;
Vp=85V;

THD =0.5%:;
f=1kHz
Vp=85V;

THD = 10%;
f=1kHz
Vp=12V;

THD = 0.5%;
f=40Hz to 16 kHz
Vp=15V;
THD = 0.5%;
f=40 Hz to 16 kHz

Vi(rms)

Vi(rms)

Vi(rms)

Vi(rms)

Vi(rms)

Vi(rms)

Vo(rms)

Vo(rms)

Vo(rms)

Vo(rms)

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

3.5
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Stereo tone/volume control circuit

TDA1525

DEVELOPMENT DATA

parameter conditions symbol min. typ. max. unit
Noise performance (Vp = 8.5 V)
Output noise voltage;
unweighted (RMS
value) see Fig. 14;
f=20 Hz to 20 kHz
for max. voltage gain note 4 Vnolrms) | — 260 - uv
for Gy =-3dB note 4 Vno(rms) | — 70 140 Ny
Output noise voltage;
weighted as DIN45405
of 1981, CCIR
recommendation
468-2 (peak value)
for max. voltage gain note 4 Vno(m) - 890 - uv
for max. emphasis of
bass and treble contour off;
GV = —-40dB Vno(m) - 360 - [IV
Noise performance (Vp = 12 V)
Output noise voltage;
unweighted (RMS
value) see Fig. 14;
f=20Hz to 20 kHz;
note 5
for max. voltage gain note 4 Vno(rms) | — 310 - uv
for G, = -16 dB note 4 Vno(rms) | — 100 200 1Y
Output noise voltage;
weighted as DIN45405
of 1981, CCIR
recommendation
468-2 (peak value)
for max. voltage gain note 4 Vho(m) - 940 - uv
for max. emphasis of
bass and treble contour off;
Gy, =-40dB Vno(m) — . 400 - uVv

October 1988
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TDA1525

AC CHARACTERISTICS (continued)

parameter conditions symbol min. typ. max. unit

Noise performance (Vp = 15 V)

Output noise voltage;
unweighted (RMS

value) see Fig. 14;

f =20 Hz to 20 kHz;

note 5
for max. voltage gain note 4 Vno(rms) | — 350 - Y
for G, =—-16dB note 4 Vno(rms) | — 110 220 ny

Output noise voltage;
weighted as DIN45405
of 1981, CCIR
recommendation
468-2 (peak value)

for max. voltage gain note 4 Vno(m) - 980 - nY
for max. emphasis of
bass and treble contour off;

Gy = —40dB Vno(m) - 420 - ny

Notes to the characteristics

1. Equation for input resistance (see also Fig. 3)
R: = 160 k2
| = o
1+Gy
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 RMS values.

i Gy max = 12.
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Stereo tone/volume control circuit

TDA1525

DEVELOPMENT DATA

200 7286926
Ri 15 I
(k§2) ™
100
0
-60 —40  -20 0 20 40
Gy (dB)

Fig. 3 Input resistance (R;) as a function of
gain of volume control (G,). Measured in Fig. 1.

7297892
GV
(dB)
o right left
/ \
AN
N
AN
-20
/ \
/ N\
/ \\
—-40 AN
0 1 2 3 4
Vig—1g (V)

Fig. 5 Balance control curve; voltage gain (Gy)

as a function of control voltage (V16-18)-
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp=8.,5V.

7286925
20 —r
Gy
{dB) o
//
-20 //
/
—40 //
—60 /
—-80 /
0 1 2 3 4
Vi_qg (V)

Fig. 4 Volume control curve; voltage gain (Gy)
as a function of control voltage (V1.1g).
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp=85V;f=1kHz.

20 ‘7286923
Gy T
(dB) /
10 //
0 //
col //
-20
(o} 1 2 3 4
Vg_1g (V)

Fig. 6 Bass control curve; voltage gain (Gy)
as a function of control voltage (Vg.18).
Measured in Fig. 1 with single-pole filter
(internal potentiometer supply from pin 17
used); Vp = 8.5V, f=40 Hz.
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TDA1525

20 7286922
Gy
(dB) /
10 //
/
0 //
~10 // Fig. 7 Treble control curve; voltage gain (Gy)
S as a function of control voltage (V10.18)-
Measured in Fig. 1 {internal potentiometer
_20 supply from pin 17 used); Vp = 8.5 V;f=16kHz.
0 1 2 3 4
Vig—_18 (V)
7Z90390
20 b |
G |
(dB)
[ S
163 - 164 f (Hz) .{05

Fig. 8 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

20 B TN UL 18 S S NS S 15 5 SNUUUE JOUU0 U0 05 0L 08 5 5 DUTSRIOY OO0S
Gy [
(dB)

—-20

—40

10 102 103 104 f (Hz) 105

Fig. 9 Contour frequency response curves; voltage gain (Gy,) as a function of audio input frequency.
Measured in Fig. 1 with double-pole filter; Vp = 8.5 V.
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DEVELOPMENT DATA

Stereo tone/volume control circuit TDA1525
20 72869201
G ~O

VoL TN e
(d8) [ N
—
%
...... D st Ll
- i
e
e
........... L ..§::r. piendes
—20t ; H .
10 102 103 104 f (Hz) 10

Fig. 10 Tone contro! frequency response curves; voltage gain (Gy) as a function of audio input
frequency. Measured in Fig. 1 with single-pole filter; Vp=85V.

7286919
20
GV T
(dB}) |
==
0 ——
F —
=20 b L
—40 i : : :
10 102 103 104 f {Hz) 1058

Fig. 11 Tone control frequency response curves; voltage gain (Gy) as a function of audio input
frequency. Measured in Fig. 1 with double-pole filter; Vp=8.5V.

7297891
THD
(%) P~
™y
y
02 NG V=02V
~=os5v
—"”’V ’
L4114
— DT —T |
T~ L~
0.1 ~~.\\, 4/(::; ~\"~
a3 ' ‘--
~ 1.0V
! o
T N |12y
—— N A
S
0 2 3 4 5
1

10 10 10 10 ¢ (H2) 0

Fig. 12 Total harmonic distortion (THD) as a function of audio input frequency. Measured in Fig. 1;

Y
Vp = 8.5 V; volume control voltage gain at Gy =20 log V_o = 0dB.
i
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7297890
0,4
THD
(%)
03 —
, —
\
\\\
I ™ V; =02V
—— i ..
0,2 —— T \‘\ /
— D 0.5V
10V
] — P
01 1.4V
s 05 1 15 2
' ' Vo (V)

Fig. 13 Total harmonic distortion (THD) as a function of output voltage (V). Measured in Fig. 1;
Vp=85V;f=1kHz

7286921

350

Vno(rms)
(V)

300

250

200

150

——
] |

100

50
60 -40 -20 O 20 40 60
Gy (dB)
(1) Vp=15 V.
(2) Vp =12 V.
(3) Vp=85V.

Fig. 14 Noise output voltage (Vno(rms): unweighted) as a function of voltage gain (Gy). Measured in
Fig. 1; f =20 Hz to 20 kHz.
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Stereo tone/volume control circuit

J L TDA1525

DEVELOPMENT DATA

Ve

1.2Q

o—{—+

8533V 1k

22001{'

3 TDA1525

18

uFJ,'
4 4 4

Fig. 15 Test circuit for power-on and power-off response measurements.

:

—p
ight out
rig| utput to
oscilloscope
left output
11
7297887

10 7297889
Vp Vg, 11-18
(v) A= P I D N I V)
8 —4 4
} L1
1
|
61— Ve 3
!
4 ] / 2
|
L |
|
————— represents Vp t //
1
represents V8, 11-18 0 h 5 2 0
time (s)

Fig. 16 Response at power-on. Measured in circuit of Fig. 15,

Vp
v

represents Vp ]
represents Vg' 11-18

7297888
Vg, 11-18
==\ (v)
+ 4
1\
3
\
\Q 3
\
I\
\\ 2
\
\ SN
\in = 1
0
0 1 . 2
time (s)

Fig. 17 Response at power-off. Measured in circuit of Fig. 15.
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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 technigue 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. 17 V
Signal-to-noise ratio S/N typ. 84 dB
Linearity error typ. +% LSB
Total power dissipation Ptot typ. 500 mwW
Operating ambient temperature range Tamb —20to +70 ©C
Storage temperature range Tstg —55to + 150 °C
Resolution 14 bits
Full scale input current Igs typ. 4 mA

PACKAGE OUTLINE
28-lead dual in-line; plastic (with internal heat spreader) (SOT117).

May 1985
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TDA1534

s e |s 1
24 SUCCESSIVE :
- LEVEL 4
COMP. APPROXIMATION N
i N REGISTER (SAR) CONVERTERS [~ »
25 @
+
_ CONTROL
LOGIC
23 Y
] TDA1534 28
A 4 ——
7 OFFSET BINARY . \ 4
REFERENCE | | CLOCK
SOURCE OSCILLATOR
8 D.A. CONVERTER
10 |11 [12}13 14 (15|16 |17 | 21[ 22 20 |19 |18 26 27
7280636
Fig. 1 Block diagram.
PIN DESIGNATION
1 start conversion 15 I decoupling binary
2 status out 16 weighted
3 data out 17 ] current sources
4 data strobe 18 lref1
5 positive supply voltage 19 lref2
6 negative supply voltage 1 20 Iref3
7 oscillator input 21 | decoupling binary
8 oscillator input 22 ] weighted current sources
9 negative supply voltage 2 23 offset binary input
10 24 analogue signal input
11 decoupling binary 25 analogue ground
12 weighted current 26 oscillator
13 | sources - 27 oscillator
14 28 digital ground
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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.

May 1985 119



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 O0to20 V
Storage temperature ) Tstg —55 to + 150 ©C
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; Tamp =+ 25 9C, unless otherwise specified.

parameter symbol min. typ. max. unit
Positive supply voltage (pin 5) Vp 4 5 6 \%
Negative supply voltage 1 (pin 6) VN1 - 5 — \%
Negative supply voltage 2 (pin 9) -VnN2 16,5 17 18 \%
Positive supply current Ip — 30 40 mA
Negative supply current —IN1 — 37 45 mA
Negative supply current —IN2 - 10 13 mA
Total power dissipation Piot - 500 - mW
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°8/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 —20to + 70 °C - % - LSB
Offset binary current IBO 04.-1pg | 050°lgg | 0,55°IFg | mA
Temperature coefficient TC - .b.f. — 10°%/K
Signal to noise ratio* S/N 80 84 - dB
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14-bit analogue to digital converter

\_

TDA1534

DEVELOPMENT DATA

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

ViL (0,8 V) —I4 - - 1,6 mA

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

VoL (0,6 V) 13,4,2 6,4 16 - mA

VoH (>2,4V) —I3 4,2 160 400 - HA
Conversion time

Co6.27 =220 pF £ 1% tc - 8,5 — us
Signal width {pin 1)

start conversion tge 0,2 — tc us
Delay time (pin 2)

status out tsD - 60 - ns
Set-up time {pin 3)

data out tps — 25 — ns
Pulse duration (pin 4)

data strobe high tpSH - 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

May 1985
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TDA1534
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Fig. 3 Switching times waveforms.
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14-bit analogue to digital converter J TDA1534

DEVELOPMENT DATA

10 L 10 5
pFT ||k TDA1535 DIGITAL "~
CoNTROL ® ¢
v’ 1100
13
input
10kQ 1
- 1
12
S +
11
34 10 ps 2 |9 |6
1KQ J.,
22
270k . Q L, e 00
T'" nF nF
—{— il
7
100 pF VN1 7 7 v
1k
4
(+5V) (=5V) (-17V)
Ve VN1 VN2
I
Is Ts To 1
2kn
3| data
N SUCCESSIVE > out
i c 4| data
COMP, » APPROXIMATION LEVEL
/ REGISTER (SAR) CONVERTERS N strobe
r — 4 status
@
25
N g n
- CONTROL
| LOGIC
— 23 .
A TDA1534 28| digital
srone - 1 ground
; OFFSET BINARY
REFERENCE | | CLOCK
820'1'-[ SOURCE OSCILLATOR
P 8 D.A. CONVERTER
10 |11 [12 [13 |14 |15 [16 [17 |21 ] 22 20 [19 [18 26 27
10x -=_| = | = S "J 12 162
470nF — - = 4 L kO Q —"—-—4
T T T T T 220pF 7280639
L X

Fig. 4 Application and test circuit.

All earthed components connected to analogue ground (pin 25).
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DEVELOPMENT DATA
soeemons s s o g whhout . TDA1535

HIGH-SPEED SAMPLE AND HOLD AMPLIFIER

GENERAL DESCRIPTION

The TDA1535 is a high speed sample and hold amplifier with a total harmonic distortion of 0,001%,
and a very high signal-to-noise ratio.

The excellent performance of the circuit makes it suitable for data acquisition systems with resolutions
up to 16 bits, such as hi-fi digital audio equipment. The control input is TTL compatible.

Features

® High speed operational amplifier with two switchable inputs

® Wide band switchable class-B output stage

® High speed, low distortion operational amplifier with on chip JFET input stage
® Control circuit with TTL input

QUICK REFERENCE DATA

Positive supply voltage Vp typ. 5V
Negative supply voltage VN typ. -5V
Total harmonic distortion THD typ. —100 dB
Signal-to-noise ratio S/N typ. 110 dB
Acquisition time to 0,001% (8 V step) tAC typ. 2 us
Small signal bandwidth B typ. 2 MHz
Droop rate dv/dt typ. 50 mV/s
Total power dissipation Piot typ. 430 mwW
Operating ambient temperature range Tamb ~—20to +70 ©C
Storage temperature range Tstg —55 to + 150 OC

PACKAGE OUTLINE
16-lead DIL; plastic with internal heat spreader (SOT38).
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TDA1535

10 10 5 SH-control
RS []kn TDA1535 DIGITAL "
CONTROL 2] ¢
input \
10k
- 1
output
/ )
10 [15 |2 |9 |16
4 100 100
. LR P nF
100 pF Vi Ve
1k
E 7295465
Fig. 1 Block and test diagram. All capacitors micro-poco.
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
symbol min. typ. max. unit

Positive supply voltage Vp 0 — 10 Vv
Negative supply voltage VN 0 — -10 \%
Crystal temperature range Ter —b5 — + 150 oC
Storage temperature range Tstg —55 - + 150 oC
Operating ambient

temperature range Tamb -20 - +70 oC

1126

October 1985



High speed sample and hold amplifier TDA1535

DEVELOPMENT DATA

CHARACTERISTICS
Vp=+5V;VN=-5V; Tamp =+ 25 OC, unless otherwise specified

parameter symbol! min. typ. max. unit
Positive supply voltage Vp 4 5 8 \)
Negative supply voltage VN —4 -5 -8 \%
Positive supply current Ip — 27 - mA
Negative supply current In — 27 — mA
Total power dissipation Piot — 270 - mW
Total harmonic distortion

(notes 1, 2 and 3) THD - —-100 - dB
Signal-to-noise ratio

(notes 1, 2 and 3) S/N — 110 - dB
Gain (note 2) G tbf -1 - V/V
Acquisition time to 0,001% (8 V step) tAy - 2 - us
Aperture uncertainty Sy — tbd 0,5 ns
Small signat bandwidth B — 2 - MHz
Droop rate dv/dt - 50 tbd mV/s
Track to hold (pedestal) offset step VsHO — 2 tbf mV
Input voltage Vi — - +4 \Y
Digital input voltage (logic “1") ViH 2 - Vp \%
Digital input current, hold mode IiH — — 20 LA
Digital input voltage, track mode

(logic “'0") ViL 0 - 08 \Y
Digital input current, track mode I - — —400 HA

Notes to the characteristics

1. Over audio band (20 Hz to 20 kHz).
2. Tracking mode.
3. At maximum input signal.
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DEVELOPMENT DATA

This data sheet contains advance information and

specifications are subject to change without notice.

TDA1541A

DUAL 16-BIT DAC

GENERAL DESCRIPTION

The TDA1541A is a monolithic integrated dual 16-bit digital-to-analogue converter (DAC) designed for

use in hi-fi digital audio equipment such as Compact Disc players, digital tape or cassette recorders.

Features

® Selectable two-channel input format: offset binary or two’s complement

Internal timing and control circuit
TTL compatible digital inputs

® High maximum input bit-rate and fast settling time
No requirement for external deglitcher circuitry

QUICK REFERENCE DATA

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

pin 28 VpD 4,5 5,0 5,56 \%

pin 26 _VDD1 4,5 5,0 5,5 \

pin 15 -Vpp2 14,0 | 15,0 160 | V
Supply currents

pin 28 Ibb — 27 40 mA

pin 26 —lpD1 - 37 50 mA

pin 15 —lpp2 - 25 35 mA
Signal-to-noise ratio (including THD)

(full-scale sinewave)

at analogue outputs (AOL; AOR) S/(IN+D) |90 95 - dB
Non-linearity at Ty, = —20 to + 85 OC NL - 05 1,0 | LSB
Current settling time to + 1 LSB tcs - Q0,5 - us
Input bit rate at data input

{pins 3 and 4) BR - — 6,4 Mbits/s
Clock frequency at clock input (pin 2) fRCK - - 6,4 MHz
Full scale temperature coefficient

at analogue outputs (AOL; AOR) TCgs - +200x 10°¢ | — K-
Operating ambient temperature range Tamb —40 | — +85 | OC
Total power dissipation Piot — 700 — mW

PACKAGE OUTLINE
28-lead DIL; plastic with internal heat spreader (SOT117).

December 1987
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Dual 16-bit DAC

TDA1541A

DEVELOPMENT DATA

te/ws [ U 28] vpp
Bck [ 2] 27] GB/TWC

DATA L/DATA [3 ] [268] Vpos

DATAR [4 [25] AoL
GND (A) 5] 24] pECOU
aor [6] 23] pECOU
pecou [7 22] bECOU
DECOU E oA E] DECOU
pecou [9] [20] pECOU
pecou [10] 19] pecou
pecou [11 18] pecou

pEcou [12]
pecou [13]

GND (D) |14

7] Cox
7] o
E Voo2

7295345.1

Fig. 2 Pinning diagram.

* See Table 1 data selection input.

PINNING

1 LE/WS*
2 BCK*

3 DATA L/DATA*
4 DATA R*
5 GND (A)
6 AOR

7 DECOU
8 DECOU
9 DECOU
10 DECOU
11 DECOU
12 DECOU
13 DECOU
14 GND (D)
15 VbD2
16 CcOosC

17 COosC

18 DECOU
19 DECOU
20 DECOU
21 DECOU
22 DECOU
23 DECOU
24 DECOU
25 AOL

26 Vpp

27 OB/TWC*
28 VpD

latch enable input
word select input

bit clock input

data left channel input
data input (selected format)

data right channel input
analogue ground
right channel output

decoupling

digital ground
—15 V supply voltage

oscillator

decoupling

left channel output

—5 V supply voltage
mode selection input
+ 5 V supply voltage

December 1987
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TDA1541A

FUNCTIONAL DESCRIPTION

The TDA1541A accepts input sample formats in time multiplexed mode or simultaneous mode with
any bit length. The most significant bit (MSB) must always be first.

This flexible input data format allows easy interfacing with signal processing chips such as interpolation
filters, error correction circuits, pulse code modulation adaptors and audio signal processors (ASP).

The high maximum input bit-rate and fast settling time facilitates application in 4 x oversampling sys-
tems (44,1 kHz to 176,4 kHz or 48 kHz to 192 kHz) with the associated simple analogue filtering
function (low order, linear phase filter).

Input data selection (see also Table 1)

With input OB/TWC connected to ground, data input (offset binary format) must be in time multiplexed
mode. It is accompanied with a word select (WS) and a bit clock input (BCK) signal. The converted samples
appear at the output, at the first positive going transition of the bit clock signal after a negative going
transition of the word select signal.

With OB/TWC connected to Vpp the mode is the same but the data format must be in two’s complement.

When input OB/TWC is connected to Vpp1 the two channels of data (L/R) are input simultaneously via
DATA L and DATA R, accompanied with BCK and a latch-enable input {LE). With this mode selected
the data must be in offset binary. The converted samples appear at the output at the positive going tran-
sition of the latch enable signal.

The format of data input signals is shown in figures 3 and 4.

True 16-bit performance is achieved by each channel using three 2-bit active dividers, operating on the
dynamic element matching principle, in combination with a 10-bit passive current-divider, based on
emitter scaling.

All digital inputs are TTL compatible.

Table 1 input data selection

OB/TWC mode pin 1 pin 2 pin 3 pin 4
-5V simultaneous LE BCK DATA L DATA R
ov time MUX OB WS BCK DATA OB not used
+5V time MUX TWC WS BCK DATA TWC not used

Where:

LE = latch enable

WS = word select, LOW = left channel; HIGH = right channel

BCK = bit clock

DATA L = data left

DATA R = dataright

DATA OB = data offset binary

DATA TWC = data two’s complement

MUX OB = multiplexed offset binary

MUX TWC = multiplexed two’s complement = 12S — format.

il

]
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Dual 16-bit DAC

TDA1541A

DEVELOPMENT DATA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage ranges
pin 28 VbD 0 7 Vv
pin 26 -VpD1 0 7 \%
pin 15 -Vpp2 0 17 \
Storage temperature range Tstg —65 + 150 oC
Operating ambient temperature range Tamb —40 +856 oC
Electrostatic handling* Ves —1000 + 1000 \'
THERMAL RESISTANCE
From junction to ambient Rthj-a 30 K/W

* Equivalent to discharging a 2560 pF capacitor through a 1 kS2 series resistor.

December 1987
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TDA1541A

CHARACTERISTICS

Vpp=5V;-Vpp1=5V:-Vpp2 =15V, Tamp = + 25 °C; measured in the circuit of Fig. 1;

unless otherwise specified

parameter conditions symbol min. | typ. | max.| unit
Supply
Supply voltage ranges
pin 28 Vbp 45 |50 55 \Y
pin 26 -Vpp1 45 |5,0 5,6 \
pin 15 -Vpp2 14,0150 | 160 | V
Voltage difference between
analogue and digital ground VGND(AY- VGND(DY —0.3(0 +03| V
Supply currents
pin 28 Ipp - 27 40 mA
pin 26 ~-lpD1 - 37 50 mA
pin 15 -lpp2 - 25 35 mA
Inputs
Input current pins
(1,2, 3 and 4)
digital inputs LOW o8V - — - 0,4 mA
digital inputs HIGH 20V IH - - 20 uA
Digital input current
(pin 27)
+5V IloB/TWCI N 1 HA
ov HOB/TWC! - |- 20 kA
-5V HOB/TWC! - |- 40 HA
Input frequency/bit rate
clock input pin 2 fBCK - - 6,4 MHz
data inputs pins 3 and 4 fDAT - - 6,4 Mbits/s
word select input pin 1 tws - - 200 | kHz
latch enable pin 1 fLE - - 200 | kHz
Input capacitance of
digital inputs C - 12 - pF
Oscillator (pins 16 and 17)
Oscillator frequency Cosc = 470 pF | fosc 150 |200 |275 | kHz
Analogue outputs {note 1)
(AOL, AOR)
Resolution Res - 16 - bits
Full scale current IFs 3,4 |40 4,6 mA
Zero scale current itzsl - 25 50 nA
Full scale temperature
coefficient Tamb=-20 + 200
to + 85 9C TCgs - |x10°f - K-!

1134
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Dual 16-bit DAC

TDA1541A

DEVELOPMENT DATA

CHARACTERISTICS (continued)

parameter conditions symbol min. | typ. max. unit
Linearity error integral Tamb=25°C | E_ - los |10 |LsB
Tamb = =20
to+850C EL - - 1,0 LSB
Linearity error differential Tamb=25°C | EqL - 0,5 1,0 LS8
Tamb = —20
to +85°C EqL - - 1,0 LSB
Total harmonic distortion THD — -100 | — dB
Signal-to-noise ratio
(including THD) note 2 S/(N + D) 920 95 - dB
Settling time + 1 LSB tes - 0,5 - us
Channel separation o 90 98 - dB
Unbalance between outputs |AIFS] - 0,1 0,3 dB
Time delay between outputs td - - 0,2 s
Supply voltage ripple rejection note 3
VpDp=+5V SVRR - ~76 - dB
vpp1=-5V SVRR - -84 - dB
Vpp2=-15V SVRR - —58 - dB
Signal-to-noise ratio
at bipolar zero S/N - 110 — dB
at full scale S/N 98 104 - dB
Timing Figs 3and 4
Rise time t - - 32 ns
Fall time tf - - 32 ns
Bit clock cycle time tcy 156 | — - ns
Bit clock HIGH time tHB 46 - - ns
Bit clock LOW time tB 46 - — ns
Bit clock fall time to
latch enable rise time tFBRL 0 - - ns
Bit clock rise time to
latch enable fall time tRBFL 0 - — ns
Data set-up time tSU: DAT 32 - — ns
Data hold time to bit clock t4D: DAT 0 - - ns
Word select hold time tHD: WS 0 - - ns
Word select set-up time tSU; WS 32 — - ns

Notes to the characteristics

1. To ensure no performance losses, permitted output voltage compliance is + 256 mV maximum.

2. Signal-to-noise ratio + THD with 1 kHz full scale sinewave generated at a sampling rate of 176,4 kHz.

3. Vripple = 100 mV and fjppje = 100 Hz.

December 1987
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TDA1541A

RIGHT RIGHT
ws
LEFT LEFT
BCK
DATA X x LSB >€ MsB ’x
7296819.1
Fig. 3 Format of input signals; time multiplexed (IS format).
LE LE
—>tr<—tHBA,‘f<-t|_B—> tFBRL le— < 'RBFL
\
- tCY
'SU;DAT | | 'HD;DAT I HD;DAT |
-~ | |—— |
DATA L LSB MsB
DATA R LSB )( MS8
7295346.2

Fig. 4 Format of input signals; simultaneous data.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice,

TDA1542

ACTIVE ELEMENT FOR POST FILTERING.

GENERAL DESCRIPTION

The TDA 1542 is a dual channel monolithic integrated circuit encapsulated in a 28 pin DIL plastic

package. Each channel incorporates five high performance amplifiers and is designed for use in hi-fi

digital audio equipment such as a compact disc player.

Features

Mute function for click and plop free switching {on and off)
Switch function for activating a de-emphasis circuit

Two separate output amplifiers per channel

Flexible use of filtering

Extremely low distortion

High slew-rate input amplifier

QUICK REFERENCE DATA

parameter conditions symbol min. typ. max. unit
Supply voltage

pin 28 VDD1 4.75 12.0 13.0 Vv

pin 1 VbD2 45 5.0 55 Vv

pin 26 -VDpD3 475 12.0 13.0 A
Input amplifier (A)

Slew-rate AV/At - 30 - V/us
Line amplifier (D)
Output voltage (pins 10 and 19)

(r.m.s. value) VO(rms) 1.9 2 - Y,
Signal to noise ratio S/N 110 115 — dB
Total harmonic distortion RL=1kQ THD - -110 -100 dB
Channel separation o 95 100 — dB
Headphone amplifier (E)

Output voltage (pins 13 and 16)

(r.m.s. value) VO(rms) - 6 - \
Signal to noise ratio S/N 110 115 — dB
Total harmonic distortion R =600 THD - -110 -100 dB
Channel separation o 95 100 — dB
Filter amplifiers (A, B and C)

Amplifiers conform to line amplifier D, without mute function

PACKAGE OUTLINE
28-lead DIL; plastic (with internal heat spreader) (SOT117).

April 1988
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TDA1

542

|
25 24 23 |22 21 |20 19 |18 [17 16
+5V +5V +5V +5V +2v
b . >
B
- 15] GND
-12v -12V -12v -12v 12y 2
<oy MUTE CIRUIT
deemphasis TDA1542 OUTPUT STAGE mute
MUTE 3| status
+5V— +5V +5V
+12v —rf> Hzv 14] GND
12V —] >
-12V -12v 12y
7 8 9 1o f11 2 13
I [
7281547
Fig. 1 Block diagram.
PINNING
1 +5 V supply voltage (Vpp2) 15 Ground left
2 Mute timing capacitor 16 Amplifier E left output
3  Mute status 17  Ampilifier E left non-inverting input
4  Amplifier A right input 18  Amplifier E left inverting input
5  Amplifier A right output/Amplifier B input 19  Amplifier D left output
6 Amplifier B right output 20  Amplifier D left input
7  Amplifier C right input 21 Amplifier C left output
8  Amplifier C right output 22  Amplifier C left input
9  Amplifier D right input 23  Amplifier B left output
10 Amplifier D right output 24  Amplifier A left output/Ampilifier B input
11 Amplifier E right inverting input 25  Amplifier A left input
12 Amplifier E right non-inverting input 26  —12V supply voltage (Vpp3)
13  Amplifier E right output 27 De-emphasis on/off function
14  Ground right 28  +12V supply voltage (Vpp1)
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Active element for post filtering TDA154 2

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA1542 is a high performance, dual channel device designed to perform post filtering in a
compact disc player. Since only the active part of the filter is integrated, the user has the option of
selecting the desired filter type e.g. Bessel or Cauer etc. Each channel contains two separate output
amplifiers, one with fixed gain for line output and the other with variable gain for driving low/high
impedance headphones.

A switchable buffer amplifier is incorporated to enable the deemphasis function without producing
clicks.

A mute circuit is incorporated to prevent spurious signals appearing at the output.

Both amplifiers are muted, for a preset period of time, when the 5 V supply is switched on or off.
An external capacitor determines the mute time. When the mute time has elapsed the signal path

is switched directly to the output, without clicks. The mute circuit status is available externally.
The TDA 1542 is designed to operate over a wide supply voltage range.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions | symbol min. max. unit
Supply voltage ranges
pin 28 VDD1 0] 18 \
pin 1 VDD2 0 7 \
pin 26 —VpD3 0 18 \
Storage temperature range Tstg —65 150 oC
Operating ambient temperature range Tamb -30 85 oC
Electrostatic handling * Ves - 600 \%
THERMAL RESISTANCE
From junction to ambient Rthj-a 30 KW

* Equivalent to discharging a 100 pF capacitor through a 1.5 kS2 series resistor.
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TDA1542

DC CHARACTERISTICS
Vpp1=+12V;Vpp2=+5V;Vpp3=—12V:Tagmp=256°C

parameter conditions | symbol min. typ. max. unit
Supply voltage

pin 28 VDD1 4.75 12.0 13.0 \
pin 1 VDD2 4.5 5.0 5.6 \Y
pin 26 —-Vpp3 | 475 12.0 13.0 A
Supply current

pin 28 IDD1 - 12 18 mA
pin 1 IpD2 — 34 51 mA
pin 26 —lpp3 | — 46 69 mA
input current

Amplifier A {pins 4 and 25) A — 1 2 MA
Amplifier C (pins 7 and 22) lic - 320 600 nA
Amplifier D {pins 9 and 20} D - 50 150 nA
Amplifier E (pins 11 and 18) hEe - 300 600 nA
Amplifier E (pins 12 and 17) lE — 30 150 nA
Offset voltage

Amplifier A {pins 4 and 25) V1A0sl | — 1.2 7.0 mV
Amplifier B (pins 6 and 23) IViBosl | — 0.5 7.0 mV
Amplifier C (pins 8 and 21) IVicosl | — 0.6 7.0 mV
Amplifier D (pins 10 and 19) IViDosl | — 1.0 3.0 mV
Amplifier E (pins 11 and 18} IVIEosl | — 0.7 3.0 mV
Mute timing capacitor (pin 2)

Switch-on voltage Vsw - 35 4.1 \
Loading current —IL 0.1 0.5 2.0 mA
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Active element for post filtering

TDA1542

DEVELOPMENT DATA

AC CHARACTERISTICS

VDD1=+12V;Vpp2=+5V;Vpp3=—-12V; Tamb = 25 9C; f = 1 kHz; measured in Fig, 2

parameter conditions symbol min. | typ. max. | unit
Amplifier A to Amplifier E

Open loop gain Gol - 90 — ds
Overall distortion without

de-emphasis THD — —110| —100{dB
Slew rate (Amplifier A) AV/At - 30 — V/us
Supply voltage ripple rejection
VDD1 note 1 SVRR 50 60 - dB
VDD2 note 2 SVRR 50 60 - dB
VpD3 note 2 SVRR 55 70 - dB
Line amplifier D
Output voltage (pins 10 and 19)

(r.m.s. value) VO(rms) | 1.9 | 2.0 - \"
Signal to noise ratio B =20 Hz to 20 kHz | S/N 110 | 115 - dB
Total harmonic distortion THD - —110 | —100 | dB
Channel separation « 95 100 - dB
Output impedance Z0 - - 0.5 2
Difference between mute ON

and mute OFF output

voltage (pins 10 and 19) Vo — - 4 mV
Headphone amplifier (E)

Output voltage (pins 13 and 16)
(r.m.s. value) RL =600 VO(rms) | — 6 - \
RL=132Q VO(rms) | — 5.5 - \%
Signal to noise ratio B =20 Hz to 20 kHz | S/N 110 | 115 - dB
Total harmonic distortion Ry =600%Q THD - —110| —100 | dB
Total harmonic distortion RL=132Q THD - —88 —80 {dB
Channel separation 20 Hz to 20 kHz;
RL =600 o 95 100 - dB
Output impedance Z0 - — 0.5 Q
Difference between mute ON
and OFF output voltage
(pins 13 and 16) Vo - - 6 mV
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TDA1542

AC CHARACTERISTICS (continued)

parameter conditions symbol | min. | typ. max. |unit
Mute status (pin 3) open collector output

Output voltage LOW (mute ON) —loL=3mA - - — 0.4 \%
Outputvoltage HIGH (mute OFF) | I < 1A 2.4 — VpDp1|V
Mute timing note 3

De-emphasis switch

Input voltage HIGH De-emphasis ON VIH 2.4 - Vpp1iV
Input voltage LOW De-emphasis OFF ViL 0 - 1 \
Input current HIGH De-emphasis ON IH - - 5.0 MA
Input current LOW De-emphasis OFF -l - - 25 uA

Notes to the characteristics

1. The ripple rejection is measured at the output of the line amplifier; amplitude = 0.5 Vy;

f=100 Hz to 10 kHz.

2. The ripple rejection is measured at the output of the line amplifier; amplitude = 1 Vy¢;

f=100 Hz to 10 kHz.

3. The mute timing is provided by an external capacitor connected to pin 2.

1142
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Active element for post filtering

TDA1542

DEVELOPMENT DATA

5.1 nF
4 line headphone
output output
1kQ 15 nF
1 il
22nF 2.4 kQ
LEFT  ¢+—}—
1.8 kQ 10 MQ 100 @
1.8 kQ 6.8 kQ
§ C) 4
2V (rms) 25 24 23 22 21 20 19 18 17 16
GND
15 —
deemphasis 27
10 uF
2t
TDA1542 mute
+5V—11 status
5 jstatu:
+12 V-—-128
GND
-12v—-d26 14—
2V (rms) 4 5 7 8 10 11 12 13
\, () — R 10 MQ
A 18kQ 8 k2 0 6.8 KQ
2.2nF 2.4 kQ 50 Q 3.3 kQ 100 Q
RIGHT ¢—]}—
1kQ 15 nF 7
- { 22nF 10kQ
5.1 nF line headphone
z output output
7281548

Fig. 2 Test and application circuit.
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specifications are subject to change without notice.

DEVELOPMENT DATA
This data sheet contains advance information and TDA1543

DUAL 16—BIT DAC (ECONOMY VERSION)

GENERAL DESCRIPTION

The TDA1543 is a monolithic integrated dual 16-bit digital-to-analogue converter (DAC) designed as
an economy version for use in hi-fi digital audio equipment such as Compact Disc players, digital tape
or cassette recorders.

Features

® Low distortion

® 16-bit dynamic range

® 4 x oversampling possible

® Single 5 V power supply

® No external components required

® No requirement for external deglitcher circuitry due to fast settling output current
® Adjustable bias current

® Internal timing and control circuits

® |2S input format: time multiplexed, two’s complement, TTL

QUICK REFERENCE DATA

parameter symbol min. typ. max. | unit
Supply voltage VbD 3.0 5.0 8.0 \
Supply current Ipp - 50 60 mA

Signal-to-noise ratio (including THD)
(full-scale sinewave)

at analogue outputs (AOL; AOR) S/IN+D) |70 75 — dB
Current settling time to + 1 LSB tes - 0.5 — us
Input bit rate at data input (pin 3) BR - - 6.4 Mbits/s
Clock frequency at clock input (pin 1) fBCck - — 6.4 MHz
Full scale temperature coefficient

at analogue outputs (AOL; AOR) TCrs - +400x 10¢ | — K-!
Operating ambient temperature range Tamb -30 - +85 | oC
Total power dissipation Piot - 250 - mwW
Bias current Ibias -05 |- 1.8 mA

PACKAGE OUTLINE
8-lead DIL; plastic (SOT97).
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TDA1543

2.7 nF
1t
L)
1.5kQ
AOL @
.V,
h L - Vou
AOL eft
+
Vret
LEFT OUTPUT LATCH N RIGHT OUTPUT LATCH 2.7 nF
JL
r
5k
I t. I e | fem]
l 8] AOR 2
l—{  LEFT BIT SWITCHES —— —»| RIGHT BIT SWITCHES |-+ N2
|AOR Vout
right
.
Vret
5-BIT 1-8IT 11-BIT 5-BIT
PASSIVE |[—4— PASSIVE PASSIVE PASSIVE
DIVIDER DIVIDER DIVIDER DIVIDER
CURRENT CURRENT
SOURCE SOURCE
laL 'BR
REFERENCE | 7| Vret T
—— LEFT INPUT LATCH SOURCE
tret M
-
BCK ! Ryies
9
2 4
ws > RIGHT INPUT LATCH TDA1543
CONTROL
& v
TIMING 5| op
———_r— +5V
DA > RESS POINTER
TA ADDRESS 100 nF
4| ground
. —
7
7281843.1
(1) Optional.

{2)

2 x 1/2 NE5532.

Fig. 1 Block diagram.

1146

June 1988




Dual 16-bit DAC (economy version)

TDA1543

DEVELOPMENT DATA

PINNING

0 N O O hWN -

BCK
ws
DATA
GND
VpD
AOL

Vref
AOR

bit clock input

word select input

data input

ground

+ 5 V supply voltage
left channel output
reference voltage output
right channel output

sek [1] U E AOR
ws ‘j [7] Vyesr
TDA1543
oaTA 3] 6] aoL
ano 4| E] Voo

7281841

Fig. 2 Pinning diagram.
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TDA1543 J L

Vop
V'Y ‘
BCK ¢
WS —p S
DATA }[
i X
b 4
o TDA1543

(a) input pins BCK, WS and DATA.

Voo

o |

R

ref

o, ref

TDA1543

(b) output pin Vyef.

Ibias ‘
N AOL

© AQR

TDA1543

7Z81840
(c) output pins AOL and AOR.

Fig. 3 Circuits at the input and output pins.
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Dual 16-bit DAC (economy version) TDA1543

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The TDA 1543 accepts input serial data formats in two’s complement with any bit length. Left and
right data words are time multiplexed. The most significant bit {bit 1) must always be first. The format
of data input is shown in Fig. 4.

This flexible input data format (1>S) allows easy interfacing with signal processing chips such as
interpolation filters, error correction circuits and audio signal processors (ASP).

The high maximum input bit-rate and fast settling current facilitates application in 4 x oversampling
systems. An adjustable current is added to the output currents to bias output operational amplifiers
(OP1; OP2} for maximum dynamic range (see Fig. 1).

With a LOW level on the word select (WS) input data is placed in the left input register and with
a HIGH level on the WS input data is placed in the right input register. The data in the input registers
is simultaneously latched in the output registers which control the bit switches.

The output current of the DAC is a sink current. The current | g5 at the Vef output is adjusted by
a resistor or a current source. The current | of is amplified with gain Ajpjas to the bias currents
(Igy : IBR) which are added to the output currents.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage range VDD 0 9 \%
Crystal temperature TXTAL - 150 oC
Storage temperature range Tstg —65 + 150 oC
Operating ambient temperature range Tamb -30 + 85 oC
Electrostatic handling * Ves —1000 + 1000 \

THERMAL RESISTANCE
From junction to ambient Rth j-a 110 K/W

* Equivalent to discharging a 100 pF capacitor through a 1.5 k§2 series resistor.
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TDA1543

CHARACTERISTICS

VDD =5 V; Tamb = + 25 9C; I ef = 0; measured in the circuit of Fig. 1; unless otherwise specified

parameter conditions | symbol min. | typ. max. unit
Supply
Supply voltage range VDD 3.0 5.0 8.0 \
Supply current note 1 IppD - 50 60 mA
Ripple rejection note 2 RR — * - dB
Inputs
Input current pins

(1,2 and 3)

digital inputs LOW V=08V |l|IL - - -0.4 mA

digital inputs HIGH V=20V |4 - - 20 HA
Input frequency/bit rate

clock input pin 1 fBCK - - 6.4 MHz

bit rate data input pin 3 BR - - 6.4 Mbits/s

word select input pin 2 fws - — 200 kHz
Input capacitance of

digital inputs C - * - pF
Analogue outputs

(AOL; AOR)
Resolution Res -~ - 16 bits
Output voltage compliance

AC VOC(AC) | — +25 - mV

DC Voc(pc) | 18 Vpp-1.2 |V
Full scale current IFs 16 |20 24 mA
Full scale temperature

coefficient TCfs - +400x 10°¢ | — K-
Offset current lref=0 loffset -0.110 0.1 mA
Bias current (adjustable) Ibias -05 | — 1.8 mA
Bias current gain Alpias 1.9 2.0 21

* Value to be fixed.
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Dual 16-bit DAC (economy version)

TDA1543

DEVELOPMENT DATA

parameter conditions symbol min. typ. max. unit
Analogue output

(Vref)
Reference voltage output Vief * 23 * \Y
Reference current output Ivef ~03 | — 0.9 mA
Reference output impedance Ro, ref - 250 — Q
Signal-to-noise ratio {including THD) | note 3, Fig. 4| S/(N+D) | 70 75 - dB
Settling time £ 1 LSB tes - 0.5 - us
Channel separation o - 90 - dB
Unbalance between outputs note 3 Idiol - <0.2 | 05 dB
Time delay between outputs t4 - <02 | - us
Signal-to-noise ratio at bipolar zero |note 4 S/N 90 95 - dB
Timing Fig. 5
Rise time tr - — 32 ns
Fall time tf - - 32 ns
Bit clock cycle time tcy 156 - - ns
Bit clock HIGH time tHB 46 — - ns
Bit clock LOW time 1L B 46 - ~ ns
Data set-up time tSU; DAT | 32 - - ns
Data hold time to bit clock tHD; DAT | O - -~ ns
Word select hold time tHp;ws |0 — - ns
Word select set-up time tSU; WS 32 - - ns

Notes to the characteristics

1. Measured at o0 = 0 mA and IAQR = 0 mA (code 8000H) and Ipjas = 0 mA.

2. Vripple = 1% of supply voltage and fripple = 100 Hz.

3. With 1 kHz full scale sinewave generated at a sampling rate of 192 kHz.

4. At code 0000H.

* Value to be fixed.
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TDA1543

RIGHT RIGHT

ws
LEFT LEFT

BCK

DATA X X LSB MSB

7296819.1

Fig. 4 Format of input signals {12S format).
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DEVELOPMENT DATA
This data sheet contains advance information and TDA1572

specifications are subject to change without notice.

AM RECEIVER CIRCUIT

GENERAL DESCRIPTION

The TDA1572 integrated AM receiver circuit performs all the active functions and part of the filtering
required of an AM radio receiver. It is intended for use in mains-fed home receivers and car radios.
The circuit can be used for oscillator frequencies up to 50 MHz and can handle RF signals up to 500 mV.

RF radiation and sensitivity to interference are minimized by an almost symmetrical design. The
controlled-voltage oscillator provides signals with extremely low distortion and high spectral purity over
the whole frequency range, even when tuning with variable capacitance diodes. |f required, band
switching diodes can easily be applied. Selectivity is obtained using a block filter before the |F amplifier.

Features

® Inputs protected against damage by static discharge

Gain-controlied RF stage

Double balanced mixer

Separately buffered, voltage-controlled and temperature-compensated oscillator, designed for
simple coils

Gain-controlled |F stage with wide AGC range

Full-wave, balanced envelope detector

Internal generation of AGC voltage with possibility of second-order filtering
Buffered field strength indicator driver with short-circuit protection

AF preamplifier with possibilities for simple AF filtering

Electronic standby switch

IF output for stereo demodulator and search tuning

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltage range vp 75 - 18,0 \%
Supply current range Ip 15 - 30 mA
RF input voltage

for (S+N)/N =6 dB at m = 30% Vi(RF) - 1,5 - uv
RF input voltage for 3% total

harmonic distortion (THD) at m = 80% Vi(RF) - 500 - mV
IF output voltage with V=2 mV Vo(IF) - 230 - mV
AF output voltage with Vij=2 mV;

fi = 1 MHz; m = 30%; fy, = 400 Hz Vo(AF) - 310 - mV
AGC range: change of V; for

1 dB change of Vo(AF) - 86 - dB
Field strength indicator voltage at Vi = 500 mV;

RL(11)=27kQ VIND - 2,8 ~ A

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
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TDA1572 J l

Cosc 4
1210 440pF )
0,1uF, C6 optional
§_"_ band switching
% A A @ diodes
cal $3L 2t022pF C7 fose
A1 470 pF-[ oF - 3 .
508 vV 33pF, C8 H
Rg =508 8 4 “
RL(!Z)
= . o e o
) ” 2290 £ 47 uF | ;I;kn Vo (IF)
c1 c2L R3 Losc = 95mH [:] “(]:9‘::‘; . ViND 1
=
zr 1000F 100nF > Vp 229 iy 10 220F
Ega 17 v 16 15 14 13 12 2200 |1 10
1 259 170Q
i 509
AIN - v
G INTERNAL CONTROLLED 3 INDICATOR
CONTROLLED SUPPLY OSCILLATOR DRIVER
RF STAGE |- VOLTAGES
T N IE
L« Vg taGe) vy ] 1 > AMPLIFIER
Vi Va2 V3
+
A 4 > > '
try ( |
r |
DOUBLE —— GAIN - r BALANCED AF AGC
BALANCED | S;VAVFT%?*Y CONTROLLED (#-4 FULL-WAVE [ pRE- | o0 o
MIXER IF AMPLIFIER DETECTOR AMPLIFIER
L« vy (acal VR (AGC) 3
1 as 7k$2 7k
TDA1572 ) ¢V, 5k Y - 12kQ
1 2 3 4 5 6 7 8 9
T i 10nF cie X ciz dF c15(2)
______ =C12 I = = ¢14¢2)
— — . —— i — e = . t
c1 -! AMl VI // IZZO"F A c13 Z'ZMFl 22‘1Fl 3,3nF -L_.j 100nF
- I 7 R5 4 4 y -L-—bvo(AF)m
56 pF ! 33nF L1 12k Ry
1
SFZ460A i
l standby cla | cs 1m0 D
. switch 100nF !
_i §‘“|::}-"“L—‘*V0MF) 7297983.1 "
[ S ! R = IMQ
IF FILTER ;

+ Vp (pin 15)

(1) Coil data: TOKO sample no. 7XNS-A7523DY; L1 : N1/N2 = 12/32; Q, = 65; Qg = 57.
Filter data: ZF = 700  at R3.4 = 3k2; Z) = 4,8 k.

(2) AF output is pin 6 is not used.

Fig. 1 Block diagram and test circuit (connections shown in broken lines are not part of the test circuit).
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AM receiver circuit TDA1572

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

Gain-controlled RF stage and mixer

The differential amplifier in the RF stage employs an AGC negative feedback network to provide a
wide dynamic range. Very good cross-modulation behaviour is achieved by AGC delays at the various
signal stages. Large signals are handled with low distortion and the (S+N)/N ratio of small signals is
improved. Low noise working is achieved in the differential amplifier by using transistors with low
base resistance.

A double balanced mixer provides the IF output signal to pin 1.

Oscillator

The differential amplifier oscillator is temperature compensated and is suitable for simple coil connect-
ion. The oscillator is voltage-controlled and has little distortion or spurious radiation. It is specially
suitable for electronic tuning using variable capacitance diodes. Band switching diodes can easily be
applied using the stabilized voltage V13.18. An extra buffered oscillator putput (pin 12) is available for
driving a synthesizer. |f this is not needed, resistor R L(12) can be omitted.

Gain-controlled |F amplifier

This amplifier comprises two cascaded, variable-gain differential amplifier stages coupled by a band-pass
filter. Both stages are gain-controlled by the AGC negative feedback network. The IF output is available
at pin 10.

Detector

The full-wave, balanced envelope detector has very low distortion over a wide dynamic range. Residual
IF carrier is blocked from the signal path by an internal low-pass filter.

AF preamplifier

This stage preamplifies the audio frequency output signal. The amplifier output has an emitter follower
with a series resistor which, together with an external capacitor, yields the required low-pass for AF
filtering.

AGC amplifier

The AGC amplifier provides a control voltage which is proportional to the carrier amplitude. Second-
order filtering of the AGC voltage achieves signals with very little distortion, even at low audio
frequencies. This method of filtering also gives fast AGC settling time which is advantageous for
electronic search tuning. The AGC settling time can be further reduced by using capacitors of smaller
value in the external filter (C16 and C17). The AGC voltage is fed to the RF and |F stages via suitable
AGC delays. The capacitor at pin 7 can be omitted for low-cost applications.

Field strength indicator output

A buffered voltage source provides a high-level field strength output signal which has good linearity
for logarithmic input signals over the whole dynamic range. If the field strength information is not
needed, R (11) can be omitted.

Standby switch

This switch is primarily intended for AM/FM band switching. During standby mode the oscillator,
mixer and AF preamplifier are switched off.

Short-circuit protection
All pins have short-circuit protection to ground.
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TDA1572

RATINGS

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

parameter symbol min. max. unit
Supply voltage Vp=V15.18 - 20 \
Total power dissipation Ptot - 875 mW
Input voltage V16-171 - 12 A
-V16-18. ~V17-18 - 06 Y
V16-18, V17-18 - ve v
Input current lf1gl, 118! - 200 mA
Operating ambient temperature range | Tamb —40 +85 oC
Storage temperature range Tstg -55 + 150 oC
Junction temperature Tj — +1256 oC
THERMAL RESISTANCE
From junction to ambient Rth j-a 80 K/W
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AM receiver circuit TDA1572

DEVELOPMENT DATA

CHARACTERISTICS
Vp=V15.18= 8,5 V; Tamb = 25 °C; fj = 1 MHz; fy; = 400 Hz; m = 30%; f|F = 460 kHz; measured in
test circuit of Fig. 1; all voltages referenced to ground; unless otherwise specified.

parameter symbol min. typ. max. unit
Supply

Supply voltage (pin 15) Vp 7,5 8,5 18,0 \%
Supply current {pin 15) Ip 15 23 30 mA

RF stage and mixer (pins 16 and 17)

DC input voltage \7] - Vp/2 - Y
RF input impedance at V| < 300 uV Z; - 55 - k&2
RF input capacitanbe (oF — 25 - pF
RF input impedance at V} > 10 mV Zj - 8 — k&2
RF input capacitance Cj - 22 - pF
IF output impedance {(pin 1) Zq 200 - - k2
IF output capacitance Co — 6 - pF
Conversion transconductance

before start of AGC 11/V;i - 6,5 - “mA/V
Maximum IF output voltage, inductive

coupling to pin 1 (peak-to-peak value) V1.15(p_p) — 5 — \
DC value of output current;

atVi=0V (pin 1) 1o - 1,2 — mA
AGC range of input stage - 30 - dB

RF signal handling capability:
(r.m.s. value): input voltage
for THD = 3% at m = 80% Vi{rms) - 500 - mV
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TDA1572

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Oscillator
Frequency range fosc 0,1 - 60 MHz
Oscillator amplitude (pins 13 to 14) Vv - 130 150 mV
External load impedance {pins 14 to 13) R{ext) 0,5 - 200 k&2
External load impedance for no

oscillation (pins 14 to 13) R(ext) - - 60 Q
Ripple rejection at Vp(rms) = 100 mV;

fp =100 Hz

(SVRR =20 log [V15/V13)) RR - 55 - dB
Source voltage for switching diodes

{6 x VBE) (pin 13) \Y - 4,2 - Y
DC output current (for switching

diodes) (pin 13) -lg 0 - 20 mA

Change of output voltage at
Al13 =20 mA (switch to maximum load)
{pin 13) AV} - 03 - \

Buffered oscillator output (pin 12)

DC output voltage Vo — 0,8 — \
Output signal amplitude

{peak-to-peak value) Vo(p-p) - 320 - mV
Output impedance 20 — 170 - Q
Output current "'O(peak) _ _ 3 mA

IF, AGC and AF stages

DC input voltage (pins 3 and 4) V) - 2,0 - \%
IF input impedance (pins 3 to 4) Z; 24 3,0 39 kQ
IF input capacitance C; - 7 - pF
|F input voitage for

THD = 3% at m = 80% (pins 3 and 4) Vi - 920 - mV
IF output impedance (pin 10) Zo - 50 — Q
Unloaded IF output voltage

at Vi=10 mV (pin 10) Vo 180 230 290 mV
Voltage gain before start of AGC

(pins 3 to 4; 6 to 18) Gy - 68 — dB

AGC range of IF stages: change of
V3.4 for 1dB change of Vo(AF):

V3.4(ref) =75 mV AVy - 55 - dB
AF output voltage at V3.4(|F) = 50 uV Vo(AF) - 130 - mV
AF output voltage at V3.4(|F) = 1 mV Vo(AF) — 310 — mV
AF output impedance (pin 6) 1Zo| 2,8 3,5 4,2 39
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AM receiver circuit TDA1572

DEVELOPMENT DATA

parameter - symbol min. typ. max. unit

Indicator driver (pin 11)
Output voltage at Vj= 0 mV;

R =27 k2 | Vo - - 140 | mv
Output voltage at Vj =500 mV; )

RL=27kQ Vo 2,5 28 31 \%
Load resistance Ry 15 | - - k2
Standby switch

Switching threshold at;
Vp=75t0 18V

Tamb = —40to +80 °C

ON-voltage Vo.1 0 — 2,0 v
OFF-voltage V.1 3,5 — 20,0 \Y
ON-currentat V9.1 =0V ~lg - 100 200 nA
OFF-currentat V2.1 =20V 21 — - 10 LA
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TDA1572

OPERATING CHARACTERISTICS
Vp=8,5V;fi=1MHz; m=30%; fy, = 400 Hz; Tamb = 25 9C; measured in Fig. 1; uniess otherwise

specified
parameter symbol min. ' typ. max. unit
RF sensitivity
RF input required for (S+N)/N =6 dB Vi - 1,5 - nv
RF input required for (S+N)/N = 26 dB Vi - 15 - nvy
RF input required for (S+N)/N = 46 dB Vi - 150 - v
RF input at start of AGC \'H — 30 - ny

RF large signal handling

RF input at THD = 3%; m = 80% Vi - 500 - mV
RF input at THD = 3%; m = 30% Vi - 700 - mV
RF input at THD = 10%; m = 30% Vi - 900 - mV
AGC range
Change of Vj for 1 dB change

of Vo(AF): Vi(ref) = 500 mV AVj - 86 - dB
Change of V; for 6 dB change

of Vo(AF); Vi(ref) = 500 mV AV — 91 - dB
Output signal
IF output voltage at Vj =2 mV Vo(IF) 180 230 290 mV
AF output voltage at

Vi=4uV; m=80% Vo(AF) - 130 - mV
AF output voltage at Vi =2 mV Vo(AF) 240 310 390 mV
THD at Vi=1mV dtot - 0,5 - %
THD at Vj =500 mV dtot - 1 - %
Signal plus noise-to-noise ratio

at Vi=100 mV (S+N)/N - 58 - dB

Ripple rejection at Vi=2 mV;
VP(rms) = 100 mV fy = 100 Hz

{SVRR =20 log [Vp/Vo(AF)]) RR - 38 - dB
a) additional AF signal at |F output RR - o* — dB
b) add modulation at |F output

(mpef = 30%) RR - 40 — dB

* AF signals at the IF output will be suppressed by a coupling capacnor to the demodulator and by
full wave-detection in the demodulator.
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AM receiver circuit

TDA1572

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
Unwanted signals
Suppression of IF whistles at
Vi =15 uV; m = 0% related to AF signal
of m=30%
atfi=2xfif o2|F - - dB
atfi~3xfiF o3|k — - dB
IF suppression at RF input;
for symmetrical input a|F - 40 - dB
for asymmetrical input QIF - 40 - dB
Residual oscillator signal at mixer output;
at fosc 11(osc) - 1 - vA
at 2 x fose 11(20sc) - 1,1 - A

* Value to be fixed.
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TDA1572

APPLICATION INFORMATION

100nF
1}

L1l
27 MHz

12pF (1)

—{ A

33pF

—

(1) Capacitor values depend on crystal type.

TDA1572

7297981

(2) Coil data: 9 windings of 0,1 mm dia laminated Cu wire on TOKO coil set 7K 199CN; Qg = 80.

Fig. 2 Oscillator circuit using quartz crystal; centre frequency = 27 MHz.

7287702.1
0
Vo (AF) S+N
(dBV) / N
~20
_40
/*"\
N
N
N
-60
-
0 20 40 60 80 100 120
Vi(RF) (dBaV)

Fig. 3 AF output as a function of RF input
in the circuit of Fig. 1; fj = 1 MHz; f,, = 400 Hz;
m = 30%.

7Z87703.1
S+N THD
N (%)
(B} S+N
60 N 6
N

40 / 4
/
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~
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— 0
40 60 80 100 120
Vi(rF) (dBuV)

24BN THD
0

0 2

Fig. 4 Total harmonic distortion and (S + N)/N
as functions of RF input in the circuit of

Fig. 1; m = 30% for (S + N)}/N curve and

m = 80% for THD curve.
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DEVELOPMENT DATA

7297984

10 —_—
NS H
THD K
(%] N
N
C7_18 =2.24F Cy_1g=0uF
1 \\ ™~ =
N
AN = T~
AN A S
\__/
0,1
10 20 100 200 1000 2000 fm {Hz)

Fig. 5 Total harmonic distortion as a function of modulation frequency at Vi =5 mV; m = 80%;
measured in the circuit of Fig. 1 with C7.18(ext) = 0 pF and 2,2 uF.

3 72877051 7287706.1
Vo (AF)
- (dB)
VinD A 0
v) ’ T~
\\N\
N
2 ~10 A
/ \
/ NI
4 \ N
/ 20 Y
V
W
1 -30 N
) N
—40
0 —50
0 20 40 60 80 100 120 0,1 1 f_ (kH2) 10
Vi(rr) (@BAV) "
Fig. 6 Indicator driver voltage as a function Fig. 7 Typical frequency response curves from
of RF input in the circuit of Fig. 1. Fig. 1 showing the effect of filtering as follows:

- with IF filter;
——— with AF filter;
—————— with |IF and AF filters.
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APPLICATION INFORMATION (continued)

Vy 565 15PF 'Vae
500 :% l )
7 | {502 60pF
p I 100pF 160pF 01uFL J; 390pF
R T R e e
4
' AERIAL (—14d8) 0'1“FI v el
- T 1| i
18 17 16 15 14 13
TDA1572
7297982
Fig. 8 Car radio application with inductive tuning.
7287708.1
0
VO(AF) S+N (m=30%)
(dBV) rad T
20 //
A
/—__ ~
40 <
\\
\\
60 o
\\l—y
0 20 40 60 80 1

0 120
A (RF) {dBuV)

Fig. 8 AF output as a function of RF input using the circuit of Fig. 8 with that of Fig. 1.
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DEVELOPMENT DATA

v’
0 20 40 aew (BRV) 00
\ / V'aeu
(dBuV) (dB V)

120 106

LT
/I
L/
100 86
P
/'
80 66
0 10 20 30 40 50

60 70
Vifw (dB V)

Fig. 10 Suppression of cross-modulation as a function of input signal, measured in the circuit of Fig. 8
with the input circuit as shown in Fig. 11. Curve is for Wanted Vo(AF)/Unwanted Vg(AF) = 20 dB;
Vrfw, Vrfu are signals at the aerial input, V'zew, V'aey are signals at the unloaded output of the aerial.
Wanted signal (V'aew, Vifw): fi = 1 MHz; fy = 400 Hz; m = 30%.

Unwanted signal (V'gey, Vrfu): fi = 900 kHz; i, = 400 Hz; m = 30%.

Effective selectivity of input tuned circuit = 21 dB.

-—-—
POWER '
SPLITTER I P
R Vetw WV
Vwanted G v !

—:}———»I”“

5% (Fig.8

4 i |
1

[ — |

Vunwanted

7297986

120
V14(rms)
{mVv)
100

80 I

60

40

20

10 100 200
Z514-13| k)

aew

AERIAL |V'aeu to radio
input circuit

Fig. 11 Input circuit to show
cross-modulation suppression
(see Fig. 10).

7287710

Fig. 12 Oscillator amplitude as a function
of pin 13, 14 impedance in the circuit
of Fig. 8.
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APPLICATION INFORMATION (continued)

7287712.1
S+N
N THO
(dB) (%)
60 6
S+N
=TT
a0 P a
L
A
20 \ ,// 2
A
\// THD L_/V
0 0
) 20 40 60 80 100

120
Vi(RF) (dBuV)

Fig. 13 Total harmonic distortion and (S + N)/N as functions of RF input using the circuit of Fig. 8
with that of Fig. 1.

Yy 7297985
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7
/
z /
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V/ \\ N1 2
. \ I
/ A 2\ 3 |IM
N
~80 ]’.3‘13 / Sz \
—100 -10 -1 *0,1 1

10 100
Afyf) (kHz)

Fig. 14 Forward transfer impedance as a function of intermediate frequency for filters 1 to 4 shown
in Fig. 15; centre frequency = 455 kHz.
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DEVELOPMENT DATA

FILTER 1 ,‘*"—l
1

2,2k

¢ SFZ455A vsl_4 .
Vp 4
»
56 pF
FILTER 2 I—"_l
1
2kQ I—] |_| 3
b -
c SFZ455A Vaia sk
N N1
214 ¢
Vp 4

FILTER 3

1,2k

Ve 3kQ

100pF 100pF

L

A —1[]r—| |—1@—l L4|]|— 3|

c N2 SFT4558 \/3_4 3K
N1
T« |
Vpo—t 4
-

; 7287715

Fig. 15 IF filter variants applied to the circuit of Fig. 1. For filter data, refer to Table 1.
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APPLICATION INFORMATION (continued)

7297980
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{dBuV)
1

10

100

920

80/

70

0 20 40 60 80 100 120
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Fig. 16 |F output voltage as a function of
RF input in the circuit of Fig. 1; f;= 1 MHz.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1572T

AM RECEIVER

GENERAL DESCRIPTION

The TDA1572T integrated AM receiver circuit performs all the active functions and part of the filtering

required of an AM radio receiver. It is intended for use in mains-fed home receivers and car radios.

The circuit can be used for oscillator frequencies up to 50 MHz and can handle RF signals up to 500 mV.
RF radiation and sensitivity to interference are minimized by an almost symmetrical design. The
controlled-voltage oscillator provides signals with extremely low distortion and high spectral purity over
the whole frequency range, even when tuning with variable capacitance diodes. If required, band
switching diodes can easily be applied. Selectivity is obtained using a block filter before the IF amplifier.

Features
@ Inputs protected against damage by static discharge

® Gain-controlled RF stage

® Double balanced mixer

® Separately buffered, voltage-controlled and temperature-compensated osciliator, designed for
simple coils

® Gain-controlled |F stage with wide AGC range

® Full-wave, balanced envelope detector

® |nternal generation of AGC voltage with possibility of second-order filtering

® Buffered field strength indicator driver with short-circuit protection

® AF preamplifier with possibilities for simple AF filtering

® Electronic standby switch

® |F output for stereo demodulator and search tuning

QUICK REFERENCE DATA

parameter conditions symbol min. | typ. | max. | unit
Supply voltage range Vp 7.5 8.5 140 | V
Supply current range Vp=85V Ip 15 25 28 mA
RF input voltage (RMS value)
for (S+ N)/N=6dB m = 30% ViFR(rms) - 1.5 — Iny
for THD =3% m = 80% ViRF(rms) - 500 | — mV
IF output voltage (RMS value) | Vi =2 mV(rms) VoiF(rms) 180 | 230 | 290 | mV
AF output voltage (RMS value) | Vj =2 mV(rms);
fi =1 MHz; m = 30%;
fm =400 Hz VoAF(rms) 240 | 310 | 330 | mV
AGC range
Change of V; for 1 dB
change of VoAF AV; — 86 - dB
Indicator driver (pin 13)
Output voltage V; =500 mV(rms);
RL=2.7 k&2 Vo 25 2.8 3.1 \Y

PACKAGE OUTLINE
20-lead mini-pack; plastic (S020; SOT163A).
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AM receiver

TDA1572T

DEVELOPMENT DATA

PINNING

mxo [1 | U 20] GND
st8 2] [19] RFI2
t#11 3] 18] R
i#12[a | 17] vp
oET 5 | 16] osc2

wror [5] TDA1572T ] osc

Acet [7 ] E 0so

AGe2 (8| [13] o

AF02[ 9| [12]1F0
ne. [io] [11] nc.

7221972

Fig.2 Pinning diagram.

W 00 N O U h WN -

N = = a2 a a9 o e s
O © 0N O U Hh WN = O

MXO
STB
IFI1
IFI2
DET
AFO1
AGC1
AGC2
AF02
n.c.
n.c.
IFO
IND
0S0
osc1
0sc2
ve
RFI
RFI2
GND

mixer output
standby switch
IF input 1

IF input 2
detector

AF output 1
AGC stage 1
AGC stage 2

AF output 2
not connected
not connected
IF output
indicator output
buffered oscillator output
oscillator 1
oscillator 2
supply voltage
RF input 1

RF input 2
ground
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TDA1572T

FUNCTIONAL DESCRIPTION

Gain-controlled RF stage and mixer

The differential amplifier in the RF stage employs an AGC negative feedback network to provide a
wide dynamic range. Very good cross-modulation behaviour is achieved by AGC delays at the various
signal stages. Large sigiials are handled with low distortion and the (S + N)/N ratio of small signals is
improved. Low noise working is achieved in the differential amplifier by using transistors with low
base resistance.

A double balanced mixer provides the |F output signal to pin 1.

Oscillator

The differential amplifier oscillator is temperature compensated and is suitable for simple coil connect-
ion. The oscillator is voltage-controlled and has little distortion or spurious radiation. It is specially
suitable for electronic tuning using variable capacitance diodes. Band switching diodes can easily be
applied using the stabilized voltage V15.20. An extra buffered oscillator putput (pin 14) is availabie for
driving a synthesizer. |f this is not needed, resistor R|_(14) can be omitted.

Gain-controlled |F amplifier

This amplifier comprises two cascaded, variable-gain differential amplifier stages coupled by a band-pass
filter. Both stages are gain-controlled by the AGC negative feedback network. The IF output is available
at pin 12.

Detector

The full-wave, balanced envelope detector has very low distortion over a wide dynamic range. Residual
IF carrier is blocked from the signal path by an internal low-pass filter.

AF preamplifier

This stage preamplifies the audio frequency output signal. The amplifier output has an emitter follower
with a series resistor which, together with an external capacitor, yields the required low-pass for AF
filtering.

AGC amplifier

The AGC amplifier provides a control voltage which is proportional to the carrier amplitude. Second-
order filtering of the AGC voltage achieves signals with very little distortion, even at low audio
frequencies. This method of filtering also gives fast AGC settling time which is advantageous for
electronic search tuning. The AGC settling time can be further reduced by using capacitors of smaller
value in the external filter (C16 and C17). The AGC voltage is fed to the RF and IF stages via suitable
AGC delays. The capacitor at pin 7 can be omitted for low-cost applications.

Field strength indicator output

A buffered voltage source provides a high-level field strength output signal which has good linearity
for logarithmic input signals over the whole dynamic range. I the field strength information is not
needed, R|_(13) can be omitted.

Standby switch

This switch is primarily intended for AM/FM band switching. During standby mode the oscillator,
mixer and AF preamplifier are switched off.

Short-circuit protection
All pins have short-circuit protection to ground.

1174
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TDA1572T

DEVELOPMENT DATA

AM receiver
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage (pin 17) Vp=V17.90 - 16 \
Input voltage IV1g-19l - 12 \%
—V18-19; ~V19.20 - 0.6 v
V18-19: V19.20 - Vp v
Input current (pins 18 and 20) I118l; ll2pl - 200 mA
Total power dissipation Ptot - 500 mW
Storage temperature range Tstg -55 +150 oC
Operating ambient temperature range | Tamp —40 +85 oC
Junction temperature Tj — +125 oC
Electrostatic handling*
all pins except pins 3, 6, 9, 14 Ves —2000 +2000 \%
pins 3, 6, 14 Ves —1500 +2000 \%
pin 9 Ves —1000 +2000 Y
THERMAL RESISTANCE
From junction to ambient (in free air) Rth j-a (max.) 95 K/wW

* Equivalent to discharging a 100 pF capacitor through a 1.5 kQQ series resistor; (5 pulses, both polarities).

| (June 1989
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TDA1572T

CHARACTERISTICS

VP =V17.20 = 8.5 V; Tamb = 25 °C; fj = 1 MHz; fiy = 400 Hz; m = 30%; f|F = 460 kHz; measured in

test circuit of Fig. 1; all voltages referenced to ground; unless otherwise specified.

parameter symbol min. typ. max. unit
Supply
Supply voltage (pin 17) Vp 7.5 8.5 14.0 \%
Supply current {pin 17) Ip 15 25 28 mA
RF stage and mixer (pins 18 and 19)
DC input voltage V) - Vvp/2 - \
RF input impedance at V| <300 uV (rms) | Z; - 5.5 - k2
RF input capacitance Ci — 25 - pF
RF input impedance at V| > 10 mV (rms) | Z; - 8 - k2
RF input capacitance (o] — 22 — pF
IF output impedance (pin 1) Zo 200 - - k2
|F output capacitance Co - 6 - pF
Conversion transconductance

before start of AGC 11/Vi - 6.5 - | mA/V
Maximum IF output voltage, inductive

coupling to pin 1 (peak-to-peak value) | V1.17(p-p) - 5 — \Y
DC value of output current;

atV| =0V (pin 1) o - 1.2 - mA
AGC range of input stage - 30 — dB
RF signal handling capability
Input voltage (RMS value)

for THD = 3% at m = 80% Vi(rms) - 500 - mV

1176
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AM receiver TDA1572T
parameter symbol min. typ. max. unit
Oscillator
Frequency range fosc 0.1 - 60 MHz
Voltage amplitude (pins 15 to 16)

(RMS value) V(rms) 80 130 150 mV
External load impedance (pins 16 to 15) R(ext) 0.5 - 200 k&
External load impedance for no
oscillation {pins 16 to 15) Riext) - - 60 Q
Supply voltage ripple rejection
at Vp =100 mV(rms); fp = 100 Hz
(SVRR =20 log [V17/V15]) SVRR — 55 - dB
Source voltage for switching diodes
(6 x VBE) (pin 15) V15.20 - 4.2 - A
DC output current {for switching
diodes) (pin 15) ~lp 0 - 20 mA
Change of output voltage at
Al1g =20 mA (switch to maximum load)
< {pin 15) AV} - 0.3 - \%
-
g Buffered oscillator output (pin 14)
e DC output voltage Vo — 0.8 - v
g Output signal amplitude
8 (peak-to-peak value) Vo(p-p) - 320 - mV
d Output impedance 20 - 170 — Q
E Output current (peak value) ~10(peak) | — — 3 mA
IF, AGC and AF stages
DC input voltage (pins 3 and 4) \ — 2.0 - \)
IF input impedance (pins 3 to 4) Z; 2.4 3.0 3.9 k2
IF input capacitance Cj — 7 — pF
IF input voltage for
THD = 3% at m = 80% {pins 3 and 4)
(RMS value) VilF(rms) | — 90 - mV
IF output impedance (pin 12) Zo — 50 — Q
Unloaded IF output voltage
at Vi =10 mV (pin 12)
(RMS value) VoIF(rms) | 180 230 290 mV
Voltage gain before start of AGC
(pins 3 to 4; 6 to 20) Gy - 68 — dB
AGC range of IF stages: change of
V3.4 for 1 dB change of Vo(AF);
V3.4(ref) = 75 mV({rms) AVy, — 55 - dB
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TDA1572T

-

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
IF, AGC and AF stages (continued)
AF output voltage (RMS value)

at V3.4(1F) = 50 uV(rms) VoAF(rms) | — 130 - mV

at V3.4(1f) = 1 mV{rms) VoAF(rms) | — 310 - mV
AF output impedance (pin 6) 1Zol 2.8 3.5 4.2 k2
AF output impedance (pin 9) |Zol 124 15.6 18.6 kQ
Indicator driver (pin 13)

Output voltage at Vi =0 mV{rms);

R =27 k&2 Vo - - 140 mV
Output voltage at Vi = 500 mV(rms);

RL=27kQ Vo 2.5 2.8 3.1 \Y
Load resistance RL 1.5 - — k&2
Output current at Vi = 500 mV{rms) —lo - - 2.0 mA
Output impedance at —lg = 0.5 mA Zy - 220 — Q
Reverse output voltage at AM off Vo - 6 — \%
Standby switch
Switching threshoid at;

Vp=75t014V

Tamb = —40 to +80 °C

ON-voltage V2.20 0 - 2.0 \Y

OFF-voltage V220 35 - 20.0 \%

ON-currentat V.90 =0V —l2 - 100 200 uA

OFF-currentat V.20 = 14 V {121 - - 10 HA
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AM receiver TDA1572T

DEVELOPMENT DATA

OPERATING CHARACTERISTICS

Vp=8.5V; fi =1MHz; m = 30%; f, = 400 Hz; Tamp = 25 ©C; measured in Fig.1; unless otherwise
specified

parameter symbol min. typ. max. unit

RF sensitivity
RF input voltage

(RMS value)

for (S+ N)/N=6dB ViRF{rms) | — 1.5 - uv
for (S + N)/N =26 dB ViRF(rms) | — 15 — uv
for (S+ N)/N =46 dB ViRF(rms) | — 150 - uv
at start of AGC ViRF(rms) | — 30 - ny

RF large signal handling
RF input voltage

{RMS value)

at THD =3%; m = 80% ViRF(rms) | — 500 - mV

at THD = 3%; m = 30% ViRF(rms) | — 700 — mV

at THD = 10%; m = 30% ViRF{rms) | — 900 - mV
AGC range
Change of V; for 1 dB change

of VoAF: Vi(ref) = 500 mV(rms) AV - 86 - dB
Change of V; for 6 dB change

of VoAF; Vi(ref) = 500 mV{rms) AVj — 91 - dB
Output signal

(RMS value)
IF output voltage at V; =2 mV(rms) VolF(rms) | 180 230 290 mV
AF output voitage

at Vi =4 uV(rms); m = 80% VoAF(rms) | — 130 — mV

at Vj =2 mV(rms) VoAF(rms) | 240 310 390 mV
Total harmonic distortion

at Vi =2 mV(rms); m =30% THD - 0.5 - %

at Vi =2 mV(rms); m = 80% THD - 1.0 - %

at Vj =500 mV(rms); m = 30% THD — 1.0 - %
Signal-to-noise ratio at Vi = 100 mV(rms) (S+N)/N | — 58 - dB

Supply voltage ripple rejection at Vj =2 mV(rms)
Vp =100 mV(rms); fp = 100 Hz

(SVRR =20 log[Vp/VoAE]) SVRR - 38 - dB
(a) additional AF signal at IF output SVRR — 0* — dB
(b) add modulation at IF output (mref = 30%) | SVRR - 40 - dB

*

AF signals at the IF output will be suppressed by a coupling capacitor to the demodulator and by
full wave-detection in the demodulator.
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TDA1572T

OPERATING CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Unwanted signals
Suppression of |F whistles at
Vi = 15 uV; m = 0% related to AF signal
of m =30%
atfij=2xf|f @2|F - 37 - dB
atfi~3xfIF a3IF ~ 44 - dB
IF suppression at RF input;
for symmetrical input QjF — 40 - dB
for asymmetrical input a|F - 40 — dB
Residual oscillator signal at mixer output;
at fosc 11{osc) - 1 - uA
at 2 x fOSC '1 (205(;) - 1.1 — ﬂA
7287702.1 7287703.1
S+N
SN THD
0 N (%)
(dB) S+N
Vo (AF) S+N 60 N 6
.l N

(dBV) N
-20 //

—40
/'—'\
AN
N
N
—-60
| T~
0 20 40 60 80 100 120
Vi (RF) (dBuV)

Fig. 3 AF output as a function of RF input
in the circuit of Fig. 1; fj = 1 MHz; fr, = 400 Hz;
m = 30%.

//
20 \/ = 2
/
\ THD 4
0 0
0 20 40 60 80 100 120
Vi(RF) (dBuY)

Fig. 4 Total harmonic distortion and (S + N}/N
as functions of RF input in the circuit of

Fig. 1; m = 30% for (S + N}/N curve and

m = 80% for THD curve.
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DEVELOPMENT DATA

AM receiver TDA1572T
7221973
10 ~
AN S
TH)D N
(%]
\\
C7-207224F | \Q.Z(J:O“F
: >4
—
o
AN = T~
AN ] -
\__./
0,1
10 20 100 200 1000 2000 f. (H2)

Fig. 5 Total harmonic distortion as a function of modulation frequency at Vi =5 mV; m = 80%;
measured in the circuit of Fig. 1 with C7.20(ext) = 0 uF and 2.2 uF.

7Z287705.1
3
Vinp y
V) P
2
7
/
P4
e

/!

0O 20 40 60 80 100 120
Vi(RF) (dBrV)

Fig. 6 Indicator driver voltage as a function
of RF input in the circuit of Fig. 1.

7Z87706.1

20 5
\\ \\
-30 v
AN
\
—40
\
A
—50
0,1 1 T (kH2) 10
with |F filter;
—=-—-—— with AF filter;
______ with IF and AF filters.

Fig.7 Typical frequency response curves

from Fig.1 showing the effect of filtering.
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TDA1572T

7297980

]

Vo (IF)
(dBuV)
110

w0 |+
90 /

80

70

0 20 40 60 80 100 120
Vi (RF) (dBuV)

Fig.8 IF output voltage as a function of
RF input in the circuit of Fig.1; fj =1 MHz.

0 vyl 7297985
7
P ~
=
Zt {ref)
1 N
—40 \\
1,23/} I\
7 \
/ \\ N
IA/ \\ N
/ |/ AN
N
_go L 1243 / s
—10 —-10 -1 +0,1 1

g

10 100
atyE) (kH2)

Fig.9 Forward transfer impedance as a function of intermediate frequency for filters 1 to 4 shown in
Fig.10; centre frequency = 455 kHz.
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AM receiving TDA1572T

APPLICATION INFORMATION

56 pF
FILTER 1 I—'"—,
1
2.2kQ '__l L‘ 3
i ) [H
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N1
: |
4
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5 »
o 7 56 pF
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= FILTER 3 r-lF-,
w 3
5 QoL
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a
S sl H
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> 3
w L2
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. . l
4
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N s B
—@J '—ﬂl—J L@r— 3

c N2 SFT4558 Vaia [lake

; 7287715.1

Fig. 10 IF filter variants applied to the circuit of Fig. 1. For filter data, refer to Table 1.
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AM receiver TDA1572T

DEVELOPMENT DATA

7221974

48
{S+N)/N L=
(dB) =
40
/
VA
32 7
,//' —f1=510kHz
T t2=1MHz
™ f3=1.6 MHz
24 v
/)
/-/
/A
16
20 40 60 80 100
Vaf (dB/uV)

Fig.12 (S+ N)/N as a function of input voltage; measured in the circuit of Fig.11 for AM stereo.
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Fig.13 Total harmonic distortion (THD) as a function of input voltage; measured in the circuit of
Fig.11 for AM stereo.
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Table 1 Data for IF filters shown in Fig.10 (Filter 1 to 4) and Fig.11 (Filter 5). Criteria for adjustment

455 kHz). Filter 5 is used for

maximum (optimum selectivity curve at centre frequency fg

AM stereo application with centre frequency fg

is IF=

450 kHz.
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TDA1574

INTEGRATED FM TUNER FOR RADIO RECEIVERS

GENERAL DESCRIPTION

The TDA1574 is a monolithic integrated FM tuner circuit designed for use in the r.f./i.f. section of car
radios and home-receivers. The circuit comprises a mixer, oscillator and a linear i.f. amplifier for signal
processing, plus the following additional features.

Features

e Keyed automatic gain control (a.g.c.)
® Regulated reference voltage

® Buffered oscillator output

® Electronic standby switch

® |nternal buffered mixer driving

QUICK REFERENCE DATA

Supply voltage range (pin 15) Vp 7to 16 V
Mixer input bias voltage (pins 1 and 2} V1,24 typ. 1V
noise figure NF typ. 9 dB
Oscillator output voltage (pin 6) Vg4 typ. 2V
output admittance at pin 6 for f = 108,7 MHz Y22 typ. 156+j2 mS
Oscillator output buffer
D.C. output voltage (pin 9) Vo4 typ. 6 V
Total harmonic distortion THD typ. —15 dBC
Linear i.f. amplifier output voltage (pin 10) V104 typ. 45 V
noise figure at Rg = 300 Q NF typ. 6,5 dB
Keyed a.g.c. output voltage range (pin 18) Vig4 +05toVp-03 V

PACKAGE OUTLINE
18-lead DIL; plastic (SOT 102).
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Integrated FM tuner for radio receivers TDA1574

FUNCTIONAL DESCRIPTION
Mixer

The mixer circuit is a double balanced multiplier with a preamplifier (common base input) to obtain
a large signal handling range and a low oscillator radiation.

Oscillator

The oscillator circuit is an amplifier with a differential input. Voltage regulation is achieved by
utilizing the symmetrical tanh-transfer-function to obtain low order 2nd harmonics.

Linear IF amplifier
The |IF ampilifier is a one stage, differential input, wideband amplifier with an output buffer.

Keyed AGC

The AGC processor combines narrow- and wideband information via an RF level detector, a comparator
and an ANDing stage. The level dependent, current sinking output has an active load, which sets the
AGC threshold.

The AGC function can either be controlled by a combination of wideband and narrowband information
(keyed AGC), or by a wideband information only, or by narrowband information only. |f only narrow-
band AGC is wanted pin 3 should be connected to pin 5. If only wideband AGC is wanted pin 12
should be connected to pin 13.

RATINGS

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

Supply voltage {pin 15) Vp=Vi5.4 max. 18 V
Mixer output voltage (pins 16 and 17) Vi, 17-4 max. 35 V
Standby switch input voltage (pin 11) Vi14 max. 23V
Reference voltage (pin 5) V5.4 max. 7V
Field strength input voltage {pin 12) V12.4 max. 7V
Total power dissipation Ptot max. 800 mw
Storage temperature range Tstg —55to + 150 ©C
Operating ambient temperature range Tamb —40to +85 OC

THERMAL RESISTANCE
From junction to ambient (in free air) Rth j-amb = 80 K/W

Note
All pins are short-circuit protected to ground.

February 1985
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TDA1574

CHARACTERISTICS
Vp=V154=85V; Tympb =25 OC; measured in test circuit Fig. 1; unless otherwise specified

parameter symbol min. | typ. | max. unit

Supply (pin 15)

Supply voltage Vp=Vig4 |7 — 16 Y

Supply current (except mixer) lp=1l45 16 23 30 mA

Reference voltage (pin 5) V54 39 41 44 Vv

Mixer

D.C. characteristics

Input bias voltage (pins 1 and 2) V1,24 - 1 - \

Output voltage {pins 16 and 17) V16,174 4 - 35 Vv

Output current (pin 16 + pin 17) l16 + 117 - 4,0 - mA

A.C. characteristics (f; = 98 MHz)

Noise figure NF - 9 - dB

Noise figure including transforming network NF - 1 — dB

3rd order intercept point EMF1,p3 - 115 | — dBuV

Conversion power gain

10 |094 (VM(out) 10.7 MHz)zx_Rs_1 Gp B 14 _ 4B
(EMF1 98 MHz)? RmL

Input resistance (pins 1 and 2) R1,24 - 14 - Q

Output capacitance (pins 16 and 17) C16,17 - 13 — pF

Oscillator

D.C. characteristics

Input voltage (pins 7 and 8) V7,84 — 1,3 - \"

Qutput voltage (pin 6) Vg.4 — 2 - Vv

A.C. characteristics {fogc = 108,7 MHz)

Residual FM (Bandwidth 300 Hz to 15 kHz);

de-emphasis = 50 us Af - 2,2 - Hz

1190 February 1985



Integrated FM tuner for radio receivers TDA1574

parameter symbol min. typ. max. unit
Linear i.f. amplifier
D.C. characteristics
Input bias voltage (pin 13) V134 - 1,2 - A%
Output voltage (pin 10) V10-4 — 45 - \
A.C. characteristics (f; = 10,7 MHz)
Input impedance
R14.13 240 300 360 Q
C1413 - 13 - pF
Output impedance
R10-4 240 300 360 Q
C104 - 3 - pF
Voltage gain
20 _Iog\;%‘% GVIF 27 30 - dB
Tamb = —40 to + 85 0C AGy|F - 0 - dB
1 dB compression point (r.m.s. value)
atVp=85V V10-4rms - 750 - mV
atVp=756V V10-4rms — 550 - mV
Noise figure
at Rg =300 & NF - 6,5 - dB
Keyed a.g.c.
D.C. characteristics
Output voltage range {pin 18) Vig-4 0,5 - vp-03 | V
A.G.C. output current
atlg =¢ or
V124 =450 mV; Vg4 =Vp/2 ~l1g 25 50 100 pA
atV3zy4 =2Vand
V124 =1V;Vig4=Vi54 l18 2 - 5 mA
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TDA1574

CHARACTERISTICS (continued)

parameter symbol min, typ. max. unit

Narrowband threshold

atV3z4=2V;Vqi24 =550mV Vig4 - - 1 \Y
atV3.4=2V;V924 =450 mV Vig4 Vp-0,3 - - \%
A.C. characteristics (f; = 98 MHz)
Input impedance
R3.4 - 4 - k&
C34 — 3 - pF
Wideband threshold (r.m.s. value)
(see figures 2, 3, 4 and 5)
atV124=0,7V;V18.4=Vp/2;118=0 | EMF2pg - 17 - mV

Oscillator output buffer (pin 9)
D.C. output voitage Vg4 - 6,0 - \
Oscillator output voltage (r.m.s. value)

at Ry =oo; Gy =2pF V9.4(rms) - 110 - mV

atRL =750 Vg 4(rms) 30 50 - mV
D.C. output impedance Rg.15 - 25 - k&2
Signal purity
Total harmonic distortion THD - -15 - dBC
Spurious frequencies

at EMF1=0,2 V; Rgq =50 £ fg - -35 | — dBC

Electronic standby switch (pin 11)

Oscillator; linear i.f. amplifier; a.g.c.
at Tymp = —40to + 85 °0C

Input switching voltage

for threshold ON; Vg4 == Vp-3V Vi14 0 - 23 \

for threshold OFF; V184 =<0,V Vi14 3.3 - 23 \
Input current

at ON condition; V114 =0V —111 - - 150 HA

at OFF condition; V114=23V 111 - - 10 uA
Input voltage

atlqy1=¢ V114 - - 4,4 \'%
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Integrated FM tuner for radio receivers

TDA1574

7290310

Vig-a
(v)

0 10 20 30
V3_q(mV)

Fig. 2 Keyed a.g.c. output voltage V18 4
as a function of r.m.s. input voltage V3 4.
Measured in test circuit Fig. 1
atV124=0,7V;l1g=¢.

7290308
5
l18
(mA)
4
: I[
: l,
1 ]l
0
V] 10 20 30
V3_g(mv)

Fig. 4 Keyed a.g.c. output current g

as a function of r.m.s. input voltage V3.4.
Measured in test circuit Fig. 1
atV12.4=0,7V;V1g4=85V.

7290307

Vig-4
(v)

400 500 600 700
Vig_g{mV)

Fig. 3 Keyed a.g.c. output voltage Viga
as a function of input voltage Vi2.4.
Measured in test circuit Fig. 1
atV34=2V;l1g=¢.

7290309

l1g
(mA)

400 500 600 700
Vig_g4(mV)

Fig. 5 Keyed a.g.c. output current l1g
as a function of input voltage V12.4.
Measured in test circuit Fig. 1
atV34=2V;Vig4=85V.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1574T

INTEGRATED FM TUNER FOR RADIO RECEIVERS

GENERAL DESCRIPTION

The TDA1574T is an integrated FM tuner circuit designed for use in the RF/IF section of car radios
and home-receivers. The circuit contains a mixer and an oscillator and a linear |F amplifier for signal
processing. The circuit also incorporates the following features.

Features

Regulated reference voltage
Buffered oscillator output
Electronic standby switch
Internal buffered mixer driving

QUICK REFERENCE DATA

Keyed Automatic Gain Control (AGC)

parameter conditions symbol min. | typ. max. unit
Supply voltage range

(pin 17) Vp 7 - 14 Y
Mixer input bias voitage )

(pins 1 and 2) V1,2_4 — 1 - \)
Noise factor NF - 9 - dB
Oscillator output voltage

{pin 6) Ve-4 - 2 - \%
Output admittance at pin 6 f=108.7 MHz | Y22 - 1.5+j2 ms
Oscillator output buffer

DC output voltage (pin 9) Vg 4 — 6 - \
Total harmonic distortion THD - -15 - dB
Linear IF amplifier output

voltage (pin 12) V124 - 4.5 - \%
Noise factor Rg = 300 £ NF - 6.5 - dB
Keyed AGC output voltage

range (pin 20) V20.4 05 [ — Vp-03 | V

PACKAGE OUTLINE

20-lead mini-pack; plastic (S020; SOT163A).

| ﬂay 1989
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TDA1574T

100
AGC output l T 1— <+ +Vp
RpL 30002 o g
— 10 nF §
| — AGC standby switch
100Q VM out from narrowband threshold
l 68 0 == 82 pF 1F filter information  supply voitage
3 Ve
4
== 22nF T 22 nF
20 19 18 17 16 15 14 13
> v + y
300 Q
— 3000 ,,f 22nF linear
— IF amplifier
l 5o uh AGC output
» IF R
o5V L Q
S AMPLIFIER /* 300
+ b < l STANDBY
1 SWITCH 4
200 @ <+
11
. TDA1574T
r
of 10F buttered
L B— {}—— oscittator
output
BL{i7sq
) OSCILLATOR
< | OUTPUT BUFFER
—1  BALANCED : 7
MIXER «
10
REFERENCE
VOLTAGE
, , . :_ﬂ . OSCILLATOR [ "
7Z24461.1
Rgy :L’: 6.8 pF = 6.8 pF o=10F J» :,E 10 nF
Rs2 P
s0q 30 pF
EMF 2
f =98 MHz

4

Coil data

L1: TOKO MC-108, 514HNE-150023514; L = 0.078 uH
L2: TOKO MC-111, EB16HNS-200057; L = 0.08 uH
L3: TOKO Coil set 7P, N1 = 5.5 + 5.5 turns, N2 = 4 turns

Fig.1 Block diagram and test circuit.
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Integrated FM tuner for radio receivers TDA1574T

DEVELOPMENT DATA

PINNING
1. Mixer input 1
§) 2. Mixer input 2
mxi1 1] 2] Acc 3. Wideband information input
4, Ground
mxiz [ 2 19] Mxo2 :
E :' 5. Voitage reference
wei 3 | 18] Mxon 6. Oscillator output
7. Oscillator input 1
ovo[4] 7] ve 8. Oscillator input 2
Veet E E] IF12 9. Buffered oscillator output
TDA1574T 10. Not connected
ose E E] o 11. Not connected
osi 7] [12] ne 12. IF output
13. Standby switch
osiz IZ E sTe 14. Narrowband information input
osc [9]] [12] 0 15. IF input 1
16. IF input 2
ne. [10] 1] e 17. Supply voltage
7224460 18. Mixer output 1
19. Mixer output 2
Fig.2 Pinning diagram. 20. AGC output

FUNCTIONAL DESCRIPTION
Mixer

The mixer circuit uses a double balanced multiplier with a preamplifier (common base input) in order
to obtain a large signal handling range and low oscillator radiation.

Oscillator

The oscillator circuit uses an amplifier with a differential input. Voltage regulation is achieved by
utilizing the symmetrical tan h-transfer-function to obtain low order 2nd harmonics.

Linear IF amplifier
The IF amplifier is a one stage, differential input, wideband amplifier with an output buffer.

Keyed AGC

The AGC processor combines narrow and wideband information via an RF level detector, a comparator
and an ANDing stage. The level dependent current sinking output has an active load which sets the AGC
threshold.

The AGC function can either be controlled by a combination of wideband and narrowband information
(keyed AGC) or by a wideband/narrowband information only. |f narrowband AGC is required pin 3
should be connected to pin 5. If wideband AGC is required pin 14 should be connected to pin 15.
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TDA1574T

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions symbol min, max. unit
Supply voltage (pin 17) V17.4 - 14 \
Mixer output voltage
(pins 18 and 19) Vig,1944 | — 35 \
Standby switch input voltage
(pin 13) Vi34 - 23 \Y
Reference voltage (pin 5) V.4 - 7 \%
Total power dissipation Ptot - 500 mW
Storage tempet ature range Tstg —565 + 150 oC
Operating ambient temperature range Tamb —40 +85 oc
THERMAL RESISTANCE
From junction to ambient (in free air) Rthj-a 95 K/W

Note to the ratings

All pins are short-circuit protected to ground.

1198
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Integrated FM tuner for radio receivers

TDA1574T

DEVELOPMENT DATA

CHARACTERISTICS

Vp=V17.4=85V; Tamp = 25 °C; measured in test circuit Fig.1;
All measurements are with respect to ground {(pin 4); uniess otherwise specified

parameter conditions symbol min. | typ. | max. | unit
Supply (pin 17}
Supply voltage Vp=Vy7 Vi7 7 - 14 Vv
Supply current

(except mixer) ip=117 l17 16 23 30 mA
Reference voltage (pin 5) Vs 4.0 4.2 4.4 \
Mixer
DC characteristics
Input bias voltage

(pins 1 and 2) V1,2 - 1 — Vv
Output voltage

(pins 18 and 19) Vi1g,19 4 — 35 \%
Output current

{pins 18 and 19) lig+19 | — 45 - mA
AC characteristics fi =98 MHz
Noise figure NF — 9 - dB
Noise figure including

transforming network NF — 1 - dB
3rd order intercept point EMF1ip3 | — 115 | — dB/uV
Conversion power gain note 1 Gep — 14 - dB
Input resistance

(pins 1 and 2) R12 - 14 - Q
Output capacitance

(pins 18 and 19) C18,19 - 13 - pF
Oscillator
DC characteristics
Input voltage

(pins 7 and 8) Vi _ 1.3 - Vv
Output voltage (pin 6) Vg — 2 — \
AC characteristics
Residual FM (bandwidth =

300 Hz to 15 kHz) de-emphasis = 50 us | Af - 2.2 — Hz
Linear IF amplifier
DC characteristics
Input bias voltage (pin 15) Vis - 1.2 - \

May 1989
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TDA1574T

CHARACTERISTICS (continued)

parameter conditions symbol min. typ. | max. unit
Output voltage (pin 12) V12 - 45 | — \
AC characteristics fi=10.7 MHz
. R16-15 240 300 | 360 Q
Input impedance C16.15 _ 13 _ pF
. R12 240 300 | 360 Q
Output impedance C17 _ 3 ~ oF
Voltage gain note 2 Gy 27 30 — dB
Voltage gain with
variation of temperature Tamb = —40
to+85°C AGT - 0 - dB
1 dB compression point
(RMS value)
atVp=85V Vi2(rms) | — 750 | — mV
atVp=75V V12(rms) | — 660 | — mV
Signal-to-noise ratio Rg =300 Q2 S/N — 6.5 - dB
Keyed AGC
DC characteristics
Output voltage range
{pin 20) AVyq 05 - Vp-03 |V
AGC output current
atlg=0or
V14=450 mV;
Vop = Vp/2 —l92g 25 50 100 A
atV3=2Vand
V14=1V;Vy0=V15 20 2 - 5 mA
Narrowband threshold
atV3=2V;Vq4=550mV Voo - - 1 \Y
atV3=2V;Vqig=450mV Voo vp-03 | — - \
AC characteristics ;=98 MHz
. R3 — 4 - k2
Input impedance C3 _ 3 _ DF
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Integrated FM tuner for radio receivers

TDA1574T

DEVELOPMENT DATA

parameter

conditions

symbol

min.

typ.

max.

unit

Wideband threshold
(RMS value)
(see Figs 3, 4, 5 and 6)
atVyg=07V;
V20=Vp/2;120=0

Oscillator output buffer
(pin 9)
DC output voltage

Oscillator output voltage
(RMS value)
atR; =o00;C =2pF
atR =75Q

DC output resistance

Signal purity

Total harmonic distortion

Spurious frequencies
at EMF1=1V;Rg1=50Q

Electronic standby switch
{pin 11)

Oscillator; linear IF
amplifier; AGC

Input switching voltage
for threshold ON
for threshold OFF

Input current
at ON condition
at OFF condition

Input voltage

Tamb = —40
to + 85 0C

Vo0=>Vp-3V,
Vop=<05V

Vi3=0V
Viz=23V

f13=0

EMF 2(rms)

Vg

Vo(rms)
V9(rms)

Rg.17

THD

fs

Vi3
Vi3

k]
—l13

Vi3

17

110

25

-15

23

150
10

4.4

mV

mV
mV

kQ

dB

dB

uA
uA
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TDA1574T

Notes to the characteristics
1. Power gain conversion is equated by the following equation:
4 (VM(out) 10.7 MHz)? « E
(EMF1 98 MHz)? RmL
2. Voltage gain is equated by the following equation:

V12
V16-156

10 log

20 log
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Integrated FM tuner for radio receivers

TDA1574T

DEVELOPMENT DATA

7224459
10

V20-4
)

0 10 20 0

3
V3_g4(mV)

Fig.3 Keyed AGC output voltage Voq asa
function of RMS input voltage V3.
Measured in test circuit Fig.1at Vq4=0.7 V;

log=0.

7224457

120
{mA)

. [

/

) /
/

/

0 10 20 30
V3_4(mV)

Fig.5 Keyed AGC output current Ipgasa
function of RMS input voltage V3.

Measured in test circuit Fig.1atVi4=0.7 V;
Vop=85V.

4.
10 7224456
V20-4
(V)
8
6
4
2
0
400 500 600 700
Vig_q (mV)

Fig.4 Keyed AGC output voitage Vo as a
function of input voltage V 14. Measured in
test circuit Fig.1at V3=2 V; 199 =0.

7224458

120
(mA)

400 500 600 700
Vig—g(mV)

Fig.6 Keyed AGC output voltage lpq as a
function of input voltage V4. Measured in
test circuit Fig.1at V3=2V; Vog=85V.
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TDA1574T
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Coil data
L1: TOKO MC-108, N1 =5.5 turns, N2 =1 turn

L2:
L3:

}see Fig.1

(1) Field strength indication of main IF amplifier.

Fig.7 TDA1574T application diagram.
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TDA1576

FM/IF AMPLIFIER CIRCUIT

The TDA1576 is a monolithic integrated f.m./i.f. amplifier circuit provided with the following functions:

symmetrical limiting i.f. amplifier
symmetrical quadrature demodulator
internal muting circuit

symmetrical a.f.c. output
field-strength indication output
detune-detector

reference voltage output

standby on/off switching circuit.

QUICK REFERENCE DATA

electronic smoothing of the supply voltage

fo=10,7 MHz; Af = + 22,5 kHz; fm =400 Hz; Q|_ = 20; de-emphasis 7 = 50 us

Supply voltages (pin 1) Vp 8,5 ' 15 V
Supply current Ip typ. 16 18 mA
Sensitivity at —3 dB before limiting Vi typ. 22 uVv
I.F. sensitivity for |

S+ N/N=26dB Vi typ. 8 v

S+ N/N =46 dB Vi typ. 35 uv
A.F. output voltage Vo typ. 67 l 1356 mV
Total distortion

single tuned circuit dtot typ. 0,1 %

two tuned circuits diot typ. 0,02 %
Signal plus noise-to-noise ratio; V; > 1 mV S+N/N typ. 76 | 80 dB
A.M. rejection o typ. 50 dB
A.F.C. offset drift sar P g tﬂ:
Field-strength indication range AV; typ. 90 dB
Permissible indicator (load) current L < 2 mA
Supply voltage range (pin 1) Vp 75t020 Vv
Ambient temperature range Tamb —30to +80 °C
PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
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FM/IF amplifier circuit

TDA1576

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Vp=Vi.18

Supply voltage (pin 1)

Voltages
at pin 2

atpinb

at pin 12
at pin 13
at pin 14

Total power dissipation
Storage temperature range
Operating ambient temperature range

THERMAL RESISTANCE
From crystal to ambient

V.18
-Va2.18
Vs.18
—V5.18
V12.18
-V12.18

V13-18

Via.18
—V14.18

Ptot
Tstg
Tamb

Rth cr-a

max. 23
max. Vp
max. 0
max. 23
max. 0
max. 7
max. 0
max. 6
max. 23
max. 0
max. 800
—55 to + 150
—-30to +80
= 80

<K K <K<K KK KK <

' ( March 1985
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TDA1576

CHARACTERISTICS

fo=10,7 MHz; Af = + 22,5 kHz; f;; = 400 Hz; Rg = 60 2; de-emphasis 7 = 50 ps (Cg.g = 6,8 nF);
Tamb = 25 ©C; measured in Fig. 1, unless otherwise specified. The demodulator circuit is adjusted at
minimum 2nd harmonic (dp) distortion: Vi =1 mV; Af = + 75 kHz.

Supply voltage range {pin 1)

Supply current; without load (112 =113=0)

I.F. amplifier/detector
Sensitivity at —3 dB before limiting
1.F. sensitivity for

S+ N/N=26dB
S+ N/N=46dB

|.F. output voltage (peak-to-peak value}
Vi=1mV; Z3.18=27.18= 1 M& in
parallel with 10 pF

I.F. output resistance

Detector input impedance

Output resistance
D.C. output voltage

A.F. output voltage; Q| =20

Total distortion
single tuned circuit; Q_ =20
two tuned circuits
Signal plus noise-to-noise ratio
B =250 Hz to 15 kHz; Vi > 1 mV
A.M. rejection; V; =10 mV
f.m.: fy =70 Hz; Af =+ 22,5 kHz
a.m.: fry =1kHz; m=0,3
I.F. input voltage range; « > 40 dB
Hum suppression at f = 100 Hz
Vp=V1.18=100 mV rms.;
Co.18 =47 uF

A.F.C. tuning slope at Q_= 20

A.F.C. offset voltages; Q|_= 20
atVi=1mV

at Vi =30 uV to 500 mV
(reference at 1 mV and muting)

* Simultaneously measured.

V3-7(p-p)
R3.7

Ra.6

Cap

Rg; Rg

Vg.18 = Vo.18

VO
dtot
dtot

S+ N/N

«100
AVg.9
Afg

t AVgg

+ AVg.g

Vp 751020 V
Vp=85V | vp=15V
typ. 16 18 mA
10to 23 12 t0 25 mA
typ. 22 uV
< 30 uv
typ. 8 nv
typ. 35 uv
typ. 680 mV
typ. 250 Q
typ. 30 k2
typ. 1 pF
typ. 3,7 k&2
typ. 5,5 98 V
typ. 67 1356 mV
60 to 75 120 to 150 mV
typ. 0,1 %
typ. 0,02 %
typ. 76 80 dB
typ. 54 dB*
0,5 to 500 mV
> 43 dB
typ. 48 dB
typ. 8,5 17 mV/kHz
< 100 200 mV
typ. 25 50 mV
< 50 100 mV

1208
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FM/IF amplifier circuit

TDA1576

Field-strength indication

Indicator sensitivity; [14 =0

Field-strength indicator voltage
R13.18=3,6 kQ;114=0

Vi =250 mV

Available output current

Reverse voltage at the output
for FM *off'; Vg 1g > 3,5 V

Detune-detector

Quiescent input current; V1g.9 =0
Output voltage range

Available output current

Voltage gain: AV 1/A(£ V1g.0)
atl1q7 = 0,25 mA

Input offset voltage (pin 10)
atVq91.18=25V

Reference voltage
Output voltage; —112 = 1 mA
Available output current

Standby switch

Required control voltage within
the rated ambient temperature and
supply voltage ranges

for FM ‘on’
for FM ‘off’

Input switching current for FM ‘on’

Vi

VF=Vi3.18

VF=V13.18
—113

V13-18

I10
V1118
111

GV
V109

Vrief =V12.18
-2

V5 on
V5 off

Vp=85V | Vp=15V

typ.

typ.

typ.

typ.

typ.

typ.
typ.

Vv

20 pV to 600 mV

|

0
200

3,6
3,2to4,1

2

|

5

|

20
100

1,81t05,0

05
0,35 t0 0,65

3,5
100

mV
mV

mA

nA
nA

mA
mA

3.3

mV

53 V
mA

HA

w (March 1985
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TDA1576

130 7288044
Ip
(mA)
20
typ L~
|~
—
-~
10
0
0 10 Vp (V) 20

Fig. 2 Supply current consumption;

without load.
15 7288046

iy

Q =30/
dtot /
(%)

/
20

05 /

J/ 13/
’ /|
v
ps o
0 éé//
0 50 af (kHz) %100

150 [ ] 7288045
Q; =30
v, L //
(mV})
/ Z}L
100 4
/
/
/V
107A
50 b oz
/ )
//
V4 ~
0
0 10 VP(V) 20

Fig. 3 A.F. output voltage; Vi=1mV (i.f.);
Af = + 15 kHz; fry, = 400 Hz; typical values.

Fig. 4 Total distortion for single tuned
circuit; Vi = 1 mV (i.f.}; fy = 400 Hz;
adjusted at minimum 2nd harmonic
distortion; typical values.
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FM/LF amplifier circuit TDA1576
7288051
VO
(dB)
Af =
*20 +75kHz [T
1
+ (L
0 7 140 kHe
V4 S+N + 15 kHz +HH
—20
—40 s
N
-60 -
N
N
—80 2 3 4 5 6
10 10 10 10 10 Vi (4V) 10

Fig. 5 A.F. output voltage level as a function of i.f. input voltage; S = signal voltage; N = noise voltage;

Vp =15V, f,, =400 Hz; B = 250 Hz to 16 kHz; Q| =20; Cg.g = 6,8 nF; typical values.

Vi3-18
(v)

7288047
T 1T 17
= yd
Via_18=0V, )
/| d 1
/I l/ '4
/’ 4
b /7|14=0 /
1L A A
7 v 4
R4 N L s
7 L 7
/./ 4\"‘/\ if 3 ! d
Dq //"], 4
L /’\‘?1 b 4
» 7 2] NN q,\\ Z
” 7
Al A : ' ] 2, r
U 7
; W
A , ) i
// 7 7 e
2 3 4 5 6
1 10 10 10 10 10 Vi (uV) 10

Fig. 6 Voltage at field-strength indicator output (proportional to V12.18); R13.18 = 3,6 k2.
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TDA1576

7288048

aV,
(dB)

-20

—60 >

—-80 0
0,6 ,8
0 0,2 0,4 ! V11—18 (V)

Fig. 7 Attenuation of output voltage (V) as a function of the muting control voltage V11.18.

7288049
aVy
(dB)
0 1= FM’on’
\

-20
—40
—60

FM ‘off’
_80 P11

0 1 2 3 Vg_1g{V) 4

Fig. 8 FM ‘on’/FM ‘off’ stand-by switch; attenuation of output voltage (V) as a function of control
voltage Vg5.18.
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FM/IF amplifier circuit ' TDA1576

7288050

Vii-18
(V)
5
S+ Re-10=0
/ \ C ||
4 Y, / \‘ /R8_10=240kﬂ
V. > s4 Rg_10= 180kQ
ANEEP N
(1)
3 va \
/|
P4 - AN
, ri
2 4 1 N
1
0
-200 -100 0 +100  Af (kHz) +200

(1) Limited by external preset {« - V12.1g).

Fig. 9 Detune-detector output voltage; Vp = 7,5 to 20 V; Qp =20.
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TDA1576

33pF
3 _-“'_l r 39pF
4
TDA1576

6

9 8 7

Cg-9

V, faf.)

Fig. 10 Example of the TDA 1576 when using a demodulator with two tuned circuits. Adjustment of
the demodulator circuit is obtained with an i.f. signal which is higher than the 3 dB limiting level, L2
should be short-circuited or detuned, L1 should be adjusted to min. dg distortion, and then L2 to
min. do distortion. Coil data: L1 = L2 = 0,38 uH; Qg = 70; coil former KAN (C).

7288052
!
diot
(%)
|
1
0,3
N A
0,2
N /
N )4
0,1
N\
SN
—-75 -50 —-25 0 +25 +50 +75
(fo=10,7 MHz} Af (kHz)

Fig. 11 Total distortion as a function of detuning; fr, = 400 Hz; Cg.g = 6,8 nF; Af =% 75 kHz;
Vo =330 mV for a frequency deviation Af = + 75 kHz.
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FM/IF amplifier circuit TDA1576

4 4
. R6
f.m./if 1mA RS
input m 47| ¢+ T—F
YY) Kk 220k
! F v detune —
(Rg) ref voltage
p P Z R3
C4f 01_lcs ot | |aske
01uF=F JF 1nF & e
c3 1 c10
> 0,47
0,1uF R4 uF
1 uF | Rg i
k&
18 17 16 15 14 13 12
TDA1576
1 2 3 4 5 6 7
Vp cs
C1 +
R1 c2
0,1 100 47 uF 33pF| 560pF 33pF
uF l l R2 RS
R7
4 7 33k 33
c12 ke
/}‘ FM on i

7284694 {

(1) For mono: C11 = 6,8 nF; for stereo: C11 = 56 pF.

Fig. 12 Application example of using TDA1576.
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TDA1578A

TIME MULTIPLEX PLL STEREO DECODER

GENERAL DESCRIPTION

The TDA1578A is a PLL stereo decoder based on the time-division multiplex principle.

Features

® adjustable input and output voltage levels

® automatic mono/stereo switching with hysteresis, controlled by both pilot signal and field strength

level

pilot indicator driver
analogue muting control
muting indicator driver

QUICK REFERENCE DATA

analogue control of mono/stereo change over

oscillator with decoupled frequency measurement output
electronic smoothing of the supply voltage

Measured with a frequency deviation Af = + 75 kHz without pilot; f, = 1 kHz

Supply voltage (pin 8) Vp=Vgy typ.
Supply current (pin 8) Ip=Ig typ.
Multiplex input signal (adjustable) VMUX(p-p) typ.
Input resistance (adjustable) Rj typ. 47 k&
A.F. output voltage (R = 15 k§2) Vo typ. 0,75 | 15V
Output resistance Ro low-ohmic
Spread in gain AG, < 1 dB
Channel separation a typ. 50 dB
Total harmonic distortion THD < 03 |01 %
Signal-to-noise ratio S/N typ. 90 dB
Carrier and harmonic suppression
pilot signal; f=19 kHz aq9 typ. 32 dB
subcarrier; f =238 kHz asg typ. 50 dB
f=57 kHz ag7 typ. 46 dB
f=76 kHz a7g typ. 60 dB
traffic radio (V.W.F.); f =57 kHz a57(VWF) typ. 70 dB
SCA (Subsidiary Communications
Authorization); f=67 kHz ag7 typ. 70 dB
ACI (Adjacent Channel
Interference); f=114 kHz o114 typ. 80 dB
intermodulation; f=10/13 kHz ag, a3 typ. 70 dB
Supply voltage range {pin 8) Vp=Vgy 756t0 18 \%
Operating ambient temperature range Tamh —-30 to + 80 oC
PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
October 1983 1217



TDA1578A
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Time multiplex PLL stereo decoder

TDA1578A

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)
Supply voltage (pin 8) Vp=Vg.y
Input voltages (pins 3, 4 and 5) V3.4.57
Indicator driver output voltage V127
Indicator driver output current I1; 19
Total power dissipation at T = 25 °C Piot
Storage temperature range Tstg
Operating ambient temperature range Tamb

THERMAL RESISTANCE
From crystal to ambient Rthc-a

max. 20 Vv
0to12 V
max. 24 V
max. 30 mA
max. 12 W
—b5to + 150 °C
—30to +80 °C
= 80 K/W

November 1982 1219



TDA1578A

CHARACTERISTICS (measured in Fig. 1)

Input signal: m = 100% (Af = = 75 kHz); pilot signal: m =9% (Af = £ 6,75 kHz);
modulation frequency: 1 kHz; V35 =V45=0V;

de-emphasizing time: T = 50 us; oscillator adjusted to fugc at a pilot voltage V; =0 V;
Tamb = 25 ©C; unless otherwise specified

parameter Vp symbol min. typ. max. unit
(V)
Supply voltage range (pin 8) — Vp 75 — 18 \%
Supply current (except 8,5 Ip - 21 - mA
output and indicator) pin 8 | 15 Ip - 30 40 mA
Nominal multiplex input
voltage (peak-to-peak value) | 8,5 | VMUX(p-p) ~ 05 - \
Rj =47 kQ 15 VMUX(p-p) - 1,0 - Y
Overdrive reserve of input
atTHD=1% 8,6 3 6 — dB
at THD=0,3% 15 3 6 - dB

A.F. output voltage (r.m.s.
value; mono without pilot)

R15-18 =R16-17=15k2 (85 Vo(rms) - 0,75 - \
15 Vo(rms) - 15 - \Y
R15.18 = R16-17 =24k |85 | Vo(rms) - 1.2 - M
15 Vo(rms) - 2,4 — \)

Overdrive reserve of output

R15.18 =R16-17=24kQ2 | * 3 - - dB
Spread in output voltage

levels * £ AVy/Vq - - 1 dB
Difference of output voltage

levels * +AV15.16/Vo | — - 1 dB
Qutput resistance * Ro low-ohmic
Available output current

pins 16 and 16 * tlg - - - mA
Modulation range at output

{(unloaded) * V15;16-7 - 1to Vg7 -1 - \%
Internal current limiting * lo — 15 - mA
D.C. output voltage 85 | V15:16-7 3,6 4, 46 \

R15-18 = R16-17 =24 kQ 15 V15:16-7 70 7.7 8,4 \
D.C. current 85 | —l17.18 - 33 - HA

(pins 17 and 18) 15 —117:18 - 23 - HA

*Vp=85o0r15V.

1220 November 1982



Time multiplex PLL stereo decoder

TDA1578A

parameter Vp symbol min. typ. max. unit
(V)
Channel separation 8,6 o 32 50 - dB
atVa5=0V 15 e 39 50 - dB
Total harmonic distortion 8,6 THD - 0,1 0,3 %
15 THD — 0,04 0,1 %
Signal-to-noise ratio 85 S/N - 87 - dB
=20 Hz to 16 kHz 15 S/N — 90 - dB
Carrier and harmonic
suppression at the output
pilot signal; f = 19 kHz * a9 - 32 - dB
subcarrier; f =38 kHz * azg 40 50 - dB
f=57 kHz * agy — 46 - dB
f=76 kHz * azg — 60 - dB
intermodulation (note 1)
fm =10 kHz;
spurious signal fg = 1 kHz
PLL-filter Fig. 1 an — 50 - dB
PLL-filter Fig. 2 an - 70 - dB
fm =13 kHz;
spurious signal fg = 1 kHz * a3 - 75 - dB
traffic radio (V.W.F.);
f =57 kHz (note 2) * a57(VWF) —_ 70 - dB
SCA (Subsidiary Communi-
cations Authorization);
f =67 kHz (note 4) * ag7 - 70 - dB
ACI {Adjacent Channel
Interference) (note 3);
f=114 kHz * o114 — 80 — dB
f =190 kHz * a190 — 52 - dB
Ripple rejection at the
output; f =100 Hz;
VP{rms) = 100 mV {pin 8) * RR100 40 43 - dB
Voltage on filter capacitor
without external load ¥ Vg.7 - Vp—0,25 - \
Source resistance * Rg.g 6 8 10 k&2

*Vp=850r15V.

November 1982

1221



TDA1578A

CHARACTERISTICS (continued)

parameter Vp symbol min. typ. max. unit
(V)
Mono/stereo control
Pilot threshold voltages
(peak-to-peak values)
for stereo ‘ON’ 8,5 Vi(p_p) — 21 30 mV
15 Vi(p-p) - 43 61 mV
for mono ‘ON’ 8,5 Vi(p-p) 15 - mV
15 Vi(p-p) 12 30 - mV
Switch hysteresis
VioN/VioFF * AVi - 3 - dB
Switching time
at C14.7 =0,22 uF
for stereo ‘ON’ * st ON - 15 - ms
for mono ‘ON’ * tm ON - 27 - ms
External mono/stereo control
(see Fig. 12 and note 5)
Switching voltage for 85 V147 — - 0,7 Y
external mono control 15 Via7 - - 14 \Y
* or:—Vgqp5 | 315 - - mV
Control! voltage for channel
separation: a = 6 dB 8,5 Va5 - 120 - mV
15 —V4.5 - 130 - mV
* AVgg - - 20 | mvV
o =26dB 85 —V4.5 - 70 - mV
15 —V4.5 - 80 - mV
Control voltage
for mono 'ON’ 8,5 —Va.5 - 240 — mV
15 —Vas5 - 270 - mV
for stereo 'ON’ 8,5 —Va5 - 220 - mV
15 —Va5 - 250 - mV
Control voltage difference
for a =6 dB; stereo ‘ON’ 8,5 AVy.7 80 100 120 mV

*Vp=850r15V.
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Time multiplex PLL stereo decoder TDA1578A

parameter Vp symbol min. typ. max. unitT
\

Muting circuit
(see Fig. 13 and note 5)
Control voltage for an

attenuation: a = 3 dB 8,5 -V35 - 140 — mV
15 —V35 - 145 - mV
* AV3g - +20 |- mvV
oa=26dB 8,5 -V3.5 - 255 - mV
15 -V3g - 270 - mV
Attenuation
with V35 =0V * « - - 0,2 dB
with —V3.5=450 mV * o - 80 - dB
LED driver output current at an
attenuation: a = 3 dB * I 1,2 1,7 2,2 mA
Control voltage 8,5 -V3.5 — 150 — mV
for 191 =200 uA 15 —V35 - 160 — mV
Control inputs
Recommended voltage range * V3:4;57 0 - 4 \
Input bias current * 13:4;5 - 10 100 nA

Indicator driver
Output saturation voltages

atly=20mA;V35=0V * V1.7sat - 1,2 1,8 Vv

at Iy =20 mA * V2.7sat - 05 1,0 \
Output leakage current

at V1;2_7=24V * |1;2 - 20 - MA

*Vp=85o0r15V.
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TDA1578A

CHARACTERISTICS (continued)

parameter Vp symbol min. typ. max. unit
(V)

VCco
Oscillator frequency

adjustable with Rq1g.7 * fosc - 76 - kHz
Spread of free-running

frequency at nominal

external circuitry * fosc 71 - 82 kHz
Free-running frequency

dependency {note 6)

with temperature * TC — 1x 104 — K1

with supply voltage * Afggc/AVPp | — - 400 Hz/V
Capture and holding range

for a pilot input voltage

Vpil =0.,5 X Vil nom * Af/f 2 — — %
PLL control slope (total) * Stot - 4,5 - kHz/us
D.C. voltage at pin 10 * V107 - 2,1 - \

or: — 3.2 Vgg — Vv

Frequency meas‘uring point;

internal switching threshold ¥ A\ — 6 - \Y%

or: — 9 Vg - Y

Output voltage (peak-to-peak

value) at pin 4; R =4,7 kQ * Va.7(p-p) — 350 - mV
Output resistance * Ra7 — 5 — kQ

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder TDA1578A

Notes to the characteristics
1. Intermodulation suppression (BFC: Beat-Frequency Components)

Volsi (at 1 kHz)
_ Volsignal) ;fs=(2 x 10 kHz) — 19 kHz

a ’
Volspurious) (at1kHz)

Vo(signal) (at 1 kHz)

ag = ; f3 = (3 x 13 kHz) — 38 kHz

Vo(spurious) (at1kHz)’
measured with: 891% mono signal; f, = 10 or 13 kHz; 9% pilot signal.

2. Traffic radio (V.W.F.) suppression

Vo(signal) (at 1 kHz)

Vo(spurious) (at 1 kHz * 23 kHz)

measured with: 91% stereo signal; f, = 1 kHz; 9% pilot signal;
5% traffic subcarrier (f = 57 kHz, fm = 23 Hz AM, m = 60%).

3. ACI (Adjacent Channel Interference)

a57(VWF) =

_ Vo (signal) (at 1kHz)
Vo(spurious) {at 4kHz)’

o114 fs =110 kHz — (3 x 38 kHz)

Vo(signal) (at1kHz)

@190 fs =186 kHz — (5 x 38 kHz)

Volspurious) {(at4kHz)’

measured with: 90% mono signal; fr, = 1 kHz; 9% pilot signal;
1% spurious signal (f; = 110 or 186 kHz, unmodulated).
4. SCA {Subsidiary Communications Authorization)

Vo(signal) (at1kHz)

; fs = (2 x 38 kHz). — 67 kHz

ogy = ’
67 Vo(spurious) (at9 kHz)

measured with: 81% mono signal; fm =1 kHz; 9% pilot signal ;
10% SCA-subcarrier (fg = 67 kHz, unmodulated).

kxT

5. Assuming V1 = =28,6 mV at Tj =330 K.

6. The effects of external components are not taken into account.
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TDA1578A

APPLICATION NOTES )
1. When mono/stereo control and muting control are not used, pins 3, 4 and 5 have to be grounded.
2. In a receiver, channel separation adjustment can be obtained by:

a. A capacitor at pin 12 (C19_7}: phasing 19/38 kHz
b. RC or LCR filter at the input: frequency response compensation (Vg = f (w))
c. Feeding the output signals of the output amplifier to the inputs of the other channel.

3. PLLfilter for reduced intermodulation (ay); see Fig. 2.
4. External mono ‘ON’ switch; see Fig. 3.
5. Switching ‘OFF’ the oscillator; see Fig. 4.

4 5
13 10 11 47k2
68kQ  150kQ Vref
Vref
mono
430 on
7 ” 4 7284698.1
7284697
Fig. 2 PLLfilter forap =70dB at Vp=15V Fig. 3 (a) At pin 4; —V4.5>300 mV;
(see also Fig. 1). (b) at pin 14.
13 10
220Kk
470k Q)
39 T'D
(75)
kQ Vp=15V (85V)
10 (22)
%)

M
on
4 l/ 7 7284699

Fig. 4 The oscillator is switched-off when:
ip > 100 pA (> 50 pA for Vp=8,5V) and Ip <1 mA.
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Time multiplex PLL stereo decoder

TDA1578A

7280331

30
Is(p-p)
{uA)
/
20
/|
/
/
1 0 10 VeIVl 20

Fig. 5 Signal handling range at the input for
I6nom (+ 75 kHz); Vg7 = Vp.

100 7280332

~l17.18
{uA)

50

0 10 Vp (V) 20

Fig. 7 D.C. current in the feedback loop of
the output amplifier.

7280323

THD
(%)
03
0,2
01
- el :1\
o T B e e
01 1 fmlkHz) 10

L0 7280333

Ip /
{mA) /7
30 //
//
/ g
20 /
7
10
0 10 Vp (V) 20

Fig. 6 Supply current comsumption at
Vg.7 = Vp.

03
THD /
(%)

0.2
/nono

o / L=1;R=0
A

7280327

v
% 7 LR
/,.: -
o 1T 4—FF-r
4] 10 20 30 40 50
Terskiiz (8l KA

Fig. 8 Total harmonic distortion (THD) as a
function of the peak-to-peak input current at
pin6;Vp=156V;f, =1kHz;
V35=V45=0V.

Fig. 9 Total harmonic distortion (THD) as a
function of the modulation frequency (fy,);
Vp=15V; |6(p-p) =215 uA.

mono
— — — — stereo; L = —R;91% + 9% pilot signal.
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TDA1578A

60 7280330 7280328
1
g H
a Py 1 2
(dB)
/ éizpr /| \\
40 ,/ a9
{us) \
10F
/) 1
20
N
N
0 o 1
0,01 0.1 1 fplkhz) 10 10 102 rated 10%
Ci2-7 Ciz-7(nF)
Fig. 10 Channel separation («) as a function of the Fig. 11 Phase shift between pilot signal at
modulation frequency {f,); Vp=156V; the input and the internal carrier processing
Ri=47kQ;Va5=0V. as a function of Cq2.7.
7280329 §0
a
(dBI
40
1
,I
7
,"/ 20
7 .
7
'I
| ®pilot [15V) ,/7
[ — 0
-300 | t-200 -100 0
18.5V) V-5 (mv)

Fig. 12 Mono/stereo control at fy, = 1 kHz; « is the channel separation.
Vp=85V
————Vp=156V
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Time multiplex PLL stereo decoder

TDA1578A

V35 {mV] V3_5 (mV]
-200 -100 0 -500 =400 -300 ~200 -100 0
r P> 0
4
L1120 V4

/4 / / -20

/

/ I /4

/ {mA)

/ ,) -40

/ 77 d8)

(( . /

7280325

7280324

Fig. 13 Muting (V) and muting indicator current (14) as a function of V3.5.

Vo indB curves; ————— Vp=85V
————Vp=15V
I1 in mA curves for Vp| /Rpjasq (Pin 1); — — — — 22 V/1 kQ
14 V/680
------- 10 V/680
100 7280326
It
(mA)
10 N
\‘
™
N
1
S
02
0,01
0 -2 -4 -6 -8
8Vo(af) (dB)

Fig. 14 Muting indicator current; Vp =8,5t0 15 V;Vp| =14 V.

Rpiag1 = 680 £
— — — = Rpjag1 = matched

November 1982
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TDA1578A

TDA1576 TDA 1578 A
1% 13 12 n 3 4 5
l 10nF
i\ 390kQ 680k R 150kQ
ld I 1 !
w —J g
L7nF 01uF
Si - _"._
P1 1,2MQ 150k
10kQ {1
I P2 /100kQ _|.
4.7kQ InF "L‘IOnF Si 1 0,22uF
% 7 W% 7 7

3,6kQ

7280322
4

Fig. 15 Application information for external circuitry to provide

external mono/stereo and muting control.

Adjustment recommendations:

at Vj(hf) = 100 uV with P1 to & = 6 dB (channel separation),
at Vi(nf) = 15 uV with P2 to Vg(af) = —3 dB.

Vret
(0to4V)

Vs ©

osc

100uA
a7k
Vimux o—{-

1,1V {p-p) 1uF

+vg 0—{ 21

f 0,22uF

§.._.

Vp=15V

__' -

©

TDA1578A

n

3,3nF
15k
3,3nF
15k
Vo(af) (R}
15V
af.
outputs
o Vo(af) (L)
0,22F 15V
N
180k N
33nF

N

10k5 0.33uF .

0,22uF
Il

—r

430 pF
(2%)

+
=
» 47 uF

| \
|= &
220k82
10kQ

.
39ke f N
(1%) °”T—§

7284696.1

Fig. 16 Typical application circuit using TDA1578A for Vp =15 V.
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TDA1579
TDA1579T

DECODER FOR TRAFFIC WARNING (VWF) RADIO TRANSMISSIONS

GENERAL DESCRIPTION

The TDA1579 decoder is for radio transmissions having 57 kHz amplitude-modulated subcarriers as
used in the German ‘Verkehrs Warnfunk’ (VWF) traffic warning system.

Features

® Selective subcarrier amplifier (57 kHz) with gain control

® Transmitter identification signal (SK) decoder

® Area identification signal (BK) and announcement identification signal (DK) active filtering
® BK and DK decoders (Schmitt trigger with switched hysteresis)

® BK and DK switch-on/switch-off delay circuits

® Driver output for SK indicator (LED)

® SK and BK control outputs

QUICK REFERENCE DATA

Measured in Fig. 1 at Vig =8 mV; f = 57 kHz amplitude modulated with f, = 34.95 Hz and m = 60%
for ‘BK-traffic area C’ signal; or with frm = 125 Hz and m = 30% for DK signal

parameter conditions symbol min. typ. max. unit
Supply voltage Vp 7.5 8.5 12 \Y
Supply current Ip - 6 - mA
Nominal input voltage atf =57 kHz Visk - 8 - mV
Input impedance at f <57 kHz 1Z;l 100 — — k§2
Control level -3dB VisK - 2.4 - mV
Input voltage peak-to-peak value Viip-p) 2 - - \%
SK switch-on

threshold level MBKon - 42 - %
SK switch hysteresis Ampgk - 3.5 - dB
SK switch-on delay tdSKon - 160 - ms
SK switch-off delay tdSKoff - 750 - ms
DK switch-on

threshold level mMpKon — 13 - %
DK switch hysteresis Ampgk — 3.6 - dB
DK switch-on delay tdDKon - 750 - ms
DK switch-off delay tdDKoff | — 750 - ms
Ambient operating

temperature range Tamb -30 — +80 ocC

PACKAGE OUTLINES

TDA1579: 18-lead DIL; plastic (SOT102).
TDA1579T:20-lead mini-pack; plastic (S020; SOT163A).
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TDA1579
TDA1579T

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134).
All pin numbers in this table apply to TDA1579; for TDA1579T refer to Fig. 1.

parameter conditions symbol min. typ. | max. | unit
Supply voltage pin 7 Vp=V7.18 - - 18 \
Switch output voltage pin 1 V1.18 - - 23 \Y
pins 2 or 3 V2.3.18 — - 18 \
pins1,20r3 —V1:2:3.18 - - 05 |V
Switch output current pin 1 i1 - - 50 mA
pins 2 or 3 I2:3 - - 5 mA
pins 1,2 0r3 —11:2:3 - - 10 mA
Signal input voltage pin 13 V1318 - - Vp
pin 13 -V13.18 - - 0.5 \
Signal input current pin 13 -I13 - — 10 mA
Total power dissipation Ptot - - 800 | mW
Storage temperature
range Tstg —-b5 | — +150| °C
Operating ambient
temperature range Tamb -30 - +80 | °C

CHARACTERISTICS

Vp=8.5V; Tymp = 25 OC; measured at nominal input signal: Vigg =8 mV, f =567 kHz amplitude
modulated with f;, = 34.95 Hz and m = 60% for ‘BK-traffic area C’ signal; or with f;; = 125 Hz and

m = 30% for DK signal.

All pin numbers in this table apply to TDA1579, for TDA1579T refer to Fig. 1.

parameter conditions symbol min. typ. | max. | unit
Supply voltage pin7 Vp 7.5 — 12 \
Supply current pin7 Ip — 6 10 mA
SK amplifier/decoder
Input impedance f< 57 kHz 1Z;l 100 - — k2
Input voltage (peak-to-

peak value) Vi(p~p) 2 - — \Y
Input voltage at start of

gain control VogBK = —3 dB Visk - 2.4* | — mV
Voltage gain VoBK/V 135K Gy9-13 — 44* | — dB

* Selectable by R12.g or Z10.g.
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Decoder for traffic warning (VWF) radio transmissions TDA1579

TDA1579T
parameter conditions symbol min. typ. | max. unit
SK amplifier/decoder
(continued)

Gain spread + AGy9.13 — — 2 dB
Gain control range AG,, 40 — — dB
Controlled output voltage Vo9BK — 440 | — mV
Vo9DK — 220 — mV
BK circuit
Switch-on threshold level pin 3 high-Z Vo5BKon 600 670 | 750 mV
Switch hysteresis Vo5BKon | 3 35 | 4 dB
Vo5BKoff
BK switch threshold level
for BK-off {(SK-off) pin 3
conducting V4.180ff 0.8 0.88 | 0.97 \%
(typ. value = 0.21Vg.1g)
SK output (pin 3)
allowable load current 13 — - 1.5 mA
saturation voltage I3=1.5mA V3.18sat - - 0.35 \%
rejection voltage i3 <5puA V3.18 18 . — \
Indicator driver (pin 1)
allowable load current I - - 40 mA
saturation voltage I1=20mA V1.18sat - - 0.8 \Y
rejection voltage 11 <10 uA Vi.18 23 — — \Y
DK circuit
Switch-on threshold level pin 2 high-Z V15DKon 600 670 | 750 mV
Switch hysteresis VisDKon |31 | 36 | 4.1 dB
V15DKoff
DK switch threshold fevel
for DK-off (Schmitt pin 2
trigger output) conducting V16-180ff - 0.6 - \
(typ. value = 1 x Vgg)
DK output (pin 2)
allowable load current I2 - - 1.5 mA
saturation voltage I =1.5mA V2.18sat - - 0.35 \Y;
rejection voltage lo <5 uA V.18 18 — — \)
BK and DK filter amplifiers
Open loop gain =100 Hz Go 84 — - dB
Current gain Gj 120 — — dB
Input bias current £l — - 50 nA
Output offset voltage Rs.6 = R14-15
= 680 k2 $Vos8 || _ |5 mV
tVi5.8
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TDA1579
TDA1579T

CHARACTERISTICS (continued)

parameter conditions symbol min. typ. | max. unit
BK and DK filter amplifiers
{continued)
Available output current tlg 1 — - mA
Output resistance Ro - 2 3.5 kQ
Allowable load
capacitance CL — — 50 pF
Internal reference voltage
Output voltage Vg.18 4.0 425 | 45 \%
(typ. value = 0.5 Vp)
Internal resistance of
voitage source Rg - - 5 Q
Available output current —lg 2 - - mA
+lg 0.6 — — mA
Output short-circuit current —lgsc - 8 - mA
(typ. value = Vp/1 kQ)
Reference current source
Reference voltage V17-18 - 36 |- \
(typ. value = Vg.18—VRE)
Internal biasing resistor Ri17 - 5 - kQ
Allowable range of external
reference resistor R17.18 180 — 270 k2

1234
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Decoder for traffic warning (VWF) radio transmissions TDA1579

TDA1579T
APPLICATION INFORMATION (Fig. 1)
parameter symbol application unit
SK switch-on threshold
level at mg = 60% Viskon typ. 1.8 mV
SK switch-on threshold
level at Vigi = 8 mV MBKon typ. 32 %
> 3.0 dB
m .
SK switch hysteresis "BKon typ. 35 dB
MBKoff < 4.0 dB
SK switch-on delay tvp. 95 ms
(note 1) tdsKon < 130 ms
SK switch-off delay > 380 ms
(note 2) tdSKoff typ. 500 ms
< 620 ms
DK switch-on threshold
level at mpy = 30% VibKon typ. 1.6 mV
DK switch-on threshold
level at Vipk =8 mVv MDKon typ. 13 %
> 3.1 dB
m .
DK switch hysteresis —DKon typ. 36 dB
MDKoff < 4.1 dB
DK switch-on delay typ. 750 ms
(note 1) tdDKon < 1000 ms
DK switch-off delay > 600 ms
(note 2) tdDKoff typ. 750 ms
< 1000 ms

Notes
1. Sequence for measuring switch-on delay times (tggp)

a) Nominal BK or DK input signal at pin 13: Vi(p-p) =8 mV; f = 57 kHz; modulation-on.

b) Pin 4 of the BK detector (pin 16 of the DK detector) is switched to ground to cause a low signal
at the SK output at pin 3 (DK output at pin 2).

¢) tyon commences when the ground connection is removed from pin 4 (pin 16) as the
positive-going Vi signal at pin 5 (Vo signal at pin 15) crosses zero.

tdon ends when the positive-going edge of the SK output arrives at pin 13 (DK at pin 2).
2. Sequence for measuring switch-off delay times (tgqff)

a) Nominal operating conditions as in note 1.
b) tyoff commences when the input is switched off as the negative-going VoBK signal at pin 5
(VoDK signal at pin 15) crosses zero.

tdoff ends when the negative-going edge of the SK output arrives at pin 3 (DK at pin 2).

I (January 1989
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Decoder for traffic warning (VWF) radio transmissions TDA1579
TDA1579T
104 7284970.2
VsBK
{(mV)
103 m
7
J
/
102 s
\
10

1 10 102

103
f(Hz)

Fig. 2 BK signal voltage at pin 5 as a function of frequency.

104 7284971.1
Vispk
(mV) ]
1038 A
Ft
I 1
7 3\
\
! \
102 A
N\
V. AN
) AN
N
10
10 102

103
f (Hz)

Fig. 3 DK signal voltage at pin 15 as a function of frequency: fo =125 Hz; Q =~ 18.
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TDA1579
TDA1579T

APPLICATION INFORMATION {(continued)

7284972

103
Vggk pd
{mV) /(
/|
M “
/ A
102 ’//
7
A
/f
7
/]
10— 2
10 ! 10 Visk (mv) 10

Fig. 4 Contro! characteristic of the SK amplifier at Vp = 8.6 V, mgg = 60% and Q| = 70.
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Decoder for traffic warning (VWF) radio transmissions TDA1579

TDA1579T
FILTER INFORMATION
Gain
Amplifier conditions: Gg >> Gy and G, > > 2 + Q2
p
R1-C1 Vo
Gy =— inwhichp=j dG, = —.
Ve, _Cltc R1+ R2 AMWhEh P and By = ¢
R3-C1-C2 R1-+R2:-R3:C1-C2
+
v, R1 r‘iz b —Vo
R2 R3
—
c1 |
4 I 7284973
. ot ey Cl=C2=C
general equation C1=C2=C R2 << R1
Resonance frequency 1 1 1
R1 -+ R2 R1:R2 Cv/ R2-R3
= *R3-C1-C2 CV * R3
“r R1+R2 ¢ R1+ R2
Gain at w = w,
_ Cc2 R3 1 R3 1 _ R3
~Gyr = _— e 09 L. LA
Ci1+C2 Ri1 2 Ri1 2 R1
Quality -—
o= V/C1-C2 }/R3(R1+R2) 1]/R3(R1+R2)| 1 _R3
C1+C2 R1 - R2 2 R1-R2 2 R2
Recommended components
C1,C2 metallized polycarbonate film (MKC) capacitors; + 5%
and
R1, R2, R3 metal film (MR) resistors; + 2%
or
C1,C2 metallized polyester film (MKT) capacitors; * 5%
and
R1, R2,R3 carbon film {CR) resistors; + 2%
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TDA1589

TRAFFIC CONTROL MESSAGES AND WARNING TONE CIRCUIT

The TDA1589 is for evaluation of operating signals and logic control signals of a traffic control (TC)

message decoder.

Features

® mute of non-traffic control stations

restriction to traffic-control message reception

LED display driver for MUTE indication

control output for TC messages minimum volume

delayed start of warning tone signal on failure of TC transmission. Also to be used to control a start

of search tuning

® warning tone generator with automatic level control increasing volume in five steps
® interruption of cassette playback with motor stop during TC messages
® warning tone indicating failure of TC transmission also during cassette playback

QUICK REFERENCE DATA

Supply voltage {(pin 10)

Supply current
Warning tone maximum voltage

Output LED driver current (pin 3)
motor stop current (pin 5)
motor stop current (pin 6)
MUTE display current (pin 8)
start warning tone current (pin 13)

Saturation voltage at output for
minimum volume-on (pin 7)

7,510 16
typ. 8,5
typ. 4,5
typ. 4,3
typ. 30
typ. 30
typ. 2
typ. 2
typ. 2
< 0,1

Vv
\

mA
\

mA
mA
mA
mA
mA

\

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

( August 1983
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TDA1589

Ve
18Q
11 TDA1589
‘fzest I
e 12 £,
f 10 VOLTAGE WARNS:JI(; TONE 2
+ STABILIZER m— TIME BASE > Ll L 14
i—.zz 3 CONTROL [+
u
; Hlink
13
R 4
WARNING TONE
OSCILLATOR E START DELAY 8
receiver mute
sk I A
LED display l +—— motor stop
17
BK
CONTROL | 61 motor stop
TC LOGIC
DECODER minimum
T volume
DK 18 I
7
[ ! )
ENABLE /7 ; 4
cassette drive 15 DK LOGIC DK
signal FLIP - FLOP ‘DK’
Logic RELEASE LED display
1 9 2 16 a
7287368
DK Z Zrc ZAM
toggle on M +
Fig. 1 Block diagram with external components; used as test circuit.
BK = TC area identification code (BereichsKennung)
DK = TC message identification code (DurchsageKennung)
SK = TC station identification code {SenderKennung)
dB —_—
0 .
-5
—10 4
—15 4
-20
1y
7/
—25 0 oo detail 51 10,2 15,3 20,5 t (s)
BK lost
7287369.1
M -— tone bursts
600 Hz; square wave
560 ms 560 ms
—| |- —| |- - l-—
80ms  80ms  80ms Fig. 2 Intermittent step pulse warning signal.
DETAIL
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Traffic control messages and warning tone circuit TDA1589

FUNCTIONAL DESCRIPTION

The automatic evaluation of traffic control signals is only possible during FM reception. The enable
circuit will be active when pin 16 (FM on) is LOW. If traffic control messages are desired, pin 2 (TC on)
must be switched to LOW.

FM radio mode

By operating the DK-toggle switch at pin 1 the DK flip-flop is set. This is displayed by a LED connected
to pin 3. In the position ““TC off’ (pin 2 HIGH) it is not possible to set the DK flip-flop. Non-traffic
control stations are muted. If a message is transmitted on the tuned TC station the minimum volume at
pin 7 is exposed.

In case of BK-signal failure pin 13 changes to LOW after a delay of about 25 seconds. If pins 13 and 14
are then connected, an intermittent warning signal will be supplied at pin 12. The level increases auto-
matically from —20 dB to 0 dB in 5 steps. (See Fig. 2.)

Cassette mode

if a TC message is delivered when TC is switched on (pin 16 and pin 2 LOW) and the DK flip-flop is set,
the motor of the cassette player is stopped and the receiver automatically cuts in. The minimum volume
is also set at the same time.

In case of BK-signal failure, the warning tone will be mixed into the cassette playback.

Protection

To avoid faulty switching, an internal latch will be set only if both DK (pin 18} and BK (pin 17) are
HIGH. The latch will be reset if DK is changed to LOW independent of BK.

Reset of the DK-toggle flip-flop:

— by operating the DK-toggle (pin 1) twice

— by opening the TC-switch (pin 2)

— by switching to AM reception (pin 16)

— by switching off the cassette-player (pin 15)
— by switching power off or on.

Transmission monitoring

At reception failure of a TC-station BK at pin 17 will become LOW. After about 25 seconds the output
{pin 13) will be set LOW to start the warning signal via the jumper between pins 13 and 14. In the mean-
time the search-tuning can also be started. The warning tone stage gives a graduated signal with a level
increasing in five steps from —20 dB to 0 dB in about 20 seconds. The frequency of the warning signal

is about 600 Hz; tone period ~ 80 ms; pause ~ 560 ms.

!f now another TC-message transmitter has been tuned the input BK (pin 17) becomes HIGH and the
warning tone is stopped. Also when switching TC-off (pin 2 HIGH) or switching to AM reception

(pin 16 HIGH) the warning tone will stop. The BK-signal has to be stable for more than 1 second to reset
the just started 25-second-timer.

August 1983
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TDA1589

mode

inputs pin numbers

outputs pin numbers

16

2 15 | 1

17

18

5 6 8 13

AM RADIO
FM RADIO TC off

FM-TC on
station without TC
FM-TC on
station with BK
FM-TC on
station with BK, DK
FM-TC on
station with BK
DK-toggle operated
MUTE
FM-TC on
station with BK, DK
incoming message
FM-TC on
station with BK
DK-toggle operated
twice
FM-TC on and cassette
station with BK, DK
cassette switched on
FM-TC on and cassette
station with BK
cassette switched on
FM-TC on and cassette
station with BK
cassette switched off

X

X X

x 5

-

I

H
H

L*

I
—
T
~

N

function
and
state

AM/FM

HIGH/LOW

TCon

H->L
=LOW

on=LOW

cassette

off
DK toggie

active
BK
on

HIGH

DK
on=HIGH
min. volume
on=LOW

= LOW
motor stop

=HIGH

LOW
warning tone
on=LOW

motor stop
stop

stop

MUTE
on=

DK display
on=LOW

* After about 25 seconds.

Positive logic:

= state is immaterial

/\xr:

positive-going transition
negative-going transition

HIGH state (the more positive voltage}
= LOW state (the less positive voltage)

1244
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Traffic control messages and warning tone circuit

TDA1589

Functions of the control inputs

DK toggle operated
chatter-proof by internal delay
of 10 to 20 ms

TC (traffic control) released

Test condition
clock rate 24 times faster

Start warning signal

Reset of DK flip-flop
by cassette player

Reset of DK flip-flop
by tuning AM band

BK input*

DK input*
Minimum volume
Motor stop (30 mA)
Motor stop (2 mA)
MUTE (volume off)
Warning tone

DK display

RATINGS

pin 1
pin 2
pin 11

pin 14
pin 15

pin 16
pin 17
pin 18
pin 7
pin5
pin 6
pin 8
pin 13
pin3

active
on

on
off

on

reset

reset
on
on
on
stop
stop
on
on
on

= LOW
Low

to ground
to Vp or open

LOW

i

= HIGH to LOW transition

= HIGH
= HIGH
= HIGH
= LOW
= LOW
= HIGH
= LOW
= LOW
= LOW

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

Supply voltage (pin 10)

Input voltages
pins 1,2,11, 14,15, 16, 17 and 18

Output voltages
pins 3, 5, 6, 8, 13

Currents
inputs 1, 2, 11, 14, 15, 16, 17 and 18
outputs 6, 8, 13
outputs 3 and 5

Storage temperature
Operating ambient temperature

* Open collector output of TC-decoder.

Vp max. 16 V
Vi OtoVp V
Vo max. 23V
li max. 10 mA
lo max. 10 mA
lo max. 50 mA
Tstg —55 to + 150 OC
Tamb —30to0 +80 OC

August 1983
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TDA1589

—

CHARACTERISTICS
Vp typ. 8,5 V; Tamb = 25 OC; unless otherwise specified (see Fig. 1)
Supply voltage range

Supply current

Control inputs

Pins 1,2, 11, 14, 15,16, 17 and 18

Input voltage HIGH

Input voltage LOW

Input current HIGH
Vi=16V

Input current LOW
Vi=0V

Input resistance
Vi=0V

Control outputs

DK-LED display and motor stop
open collector outputs 3 and 5

Output voltage LOW
loL =20mA

Output current LOW

Output voltage HIGH (open collector)
lon <10 A

LF-MUTE, motor stop and warning signal start
pins 8, 6 and 13

Output voltage LOW
loL =1mA
Output current LOW

Output voltage HIGH (open collector)
log <1urA

Minimum voltage (pin 7) (Rg =800 Q, R|_ = o)

Output voltage LOW
(for volume HIGH)

Output voltage HIGH
(for volume LOW)

Warning signal (pin 12)

f = 600 Hz; square-wave pulsed; Rg = 300 2
Switching time on

Switching time off

Output voltage during tgp
at maximum peak (R|_=1 k&)
during Tyff

Ve

VoL

VOH

VoL
oL

VOoH

V7.4

V7.4

togf

V124
V124

756t016 V
typ. 45 mA
< 6 mA

3,5VtoVp
< 2V
< 1 uA

25 to 200 upA
< 10 k&2
typ. 1V
< 15V
typ. 30 mA
< 23 V
< 0,35 V
= 2 mA
= 16 V
< 01V
typ. 5V
typ. 80 ms
typ. 560 ms
typ. 43 V
typ. oV
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Traffic control mesasges and warning tone circuit

TDA1589

Automatic level control
Duration per level

Output level swing (in 5 steps)
Output current peak value

Oscillator (pin 9)

Frequency

Filter resistance

Filter capacitance

Oscillator frequency tolerance

th typ. 5s

AV12.4 —20to 0 dB
—112M typ. 6 mA
f typ. 2400 Hz
Ro typ. 100 k&2
Co typ. 4,7 nF
Af/f —10to+10 %

August 1983
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1596

IF AMPLIFIER/DEMODULATOR FOR FM RADIO RECEIVERS

GENERAL DESCRIPTION

The TDA1596 provides |F amplification, symmetrical quadrature demodulation and level detection
for quality home and car FM radio receivers and is suitable for both mono and stereo reception. It
may also be applied to common front-ends, stereo decoders and AM receiver circuits.

Features

® Simulates behaviour of a ratio detector (internal field strength and detuning-dependent voltage for

dynamic AF signal muting)

output by wired-ANDing)

Internal reference voltage source
® Built-in hum and ripple rejection circuits

QUICK REFERENCE DATA

Mono/stereo blend and field strength indication control voltage
Three-state mode switch for FM, mute-on / FM, mute-off / FM-off
Internal compensation of AF signal total harmonic distortion (THD)

Two open collector stop pulse outputs for microcomputer tuning control {can be one stop pulse

parameter conditions symbol min. | typ. | max. | unit
Supply voltage (pin 1) Vp 7.5 8.5 120 |V
Supply current (pin 1) Vp=85V;
Ip=17=0mA Ip - 20 26 mA
AF output voltage
(RMS value) V18(rms) = 10 mV V4(rms) 180 | 200 | 220 | mV
Signal-to-noise ratio V18(rms) =10mV;
frm = 400 Hz;
Af=75kHz S/N - 82 - dB
Total harmonic distortion | V1g(rms) = 10 mV;
fm=1kHz; 1 =0mA;
Af =75 kHz; FM mute on;
without de-emphasis;
without detuning THD - 0.1 0.3 %
Operating ambient
temperature range Tamb —40 | — +85 | °C

SEE ALSO DATA SHEET FOR TDA1596T

PACKAGE OUTLINE
18-lead DIL; plastic {SOT102).

January 1989
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IF amplifier/demodulator for FM radio receivers

TDA1596

DEVELOPMENT DATA

PINNING

ve [1] U 18] IR

wa [2] [17] Lro2
uwv 3] [16] Lro1
AFO 4] [15] eno
Vet (5] ToAt1s96  [14] mrv
wev (6] [13] sT0

msw [ 7] [12] sT1

oov [8] [17] Tsw
omit 9| [10] omi2

7221697

Fig. 2 Pinning diagram.

00 N O O W N - O ©

0N O A WN =

vp
LVA
uLv
AFO
Vref
WLV
MSW
DDV
DMI1
DMI2
TSW
ST1
STO
MTV
GND
LFD1
LFD2
IFI

supply voltage

level voltage adjustment
unweighted level output/K2 adjustment
AF output

reference voltage output
weighted level voltage output
mode switch

detune detector voltage
demodulator input 1
demodulator input 2

tau switch

stop pulse output 1

stop pulse output O

mute voltage

ground

IF limiter feedback 1

IF limiter feedback 2

|F input

January 1989
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TDA1596

FUNCTIONAL DESCRIPTION

Limiter-amplifier

This has five stages of |F amplification using balanced differential limiter-amplifiers with emitter-
follower coupling. Decoupling of the stages from the voltage supply lines and an internal high-ohmic
DG feed-back loop give a very stable |F performance. The amplifier gain is virtually independent from
temperature changes.

FM demodulator

The demodulator is fully balanced and comprises two cross-coupled differential amplifiers. Quadrature
detection of the FM signal is performed by feeding one differential amplifier directly from the limiter-
-amplifier output, and the other via an external 90° phase-shifting network. The demodulator has good
stability and its zero cross-over shift is small. The bandwidth of the demodulator output is restricted
to approximately 1 MHz by an internal low-pass filter.

THD compensation

This circuit compensates non-linearities introduced by demodulation. For this to operate correctly the
demodulator circuit between pins 9 and 10 must have a loaded Q-factor of 19. Consequently there is
no need for the demodulator tuned circuit to be adjusted for minimum THD, instead the adjustment
criterium is for a symmetrical stop pulse.

Mute attenuator and AF output

The control voltage for the mute attenuator at pin 14 is generated from the values of the level detector
and the detuning detector outputs. The mute attenuator has a fast attack and a slow decay which is
determined by the capacitor at pin 14. The AF signal is passed via the mute attenuator to the output
at pin 4.

A weighted control voltage, available from pin 6, is obtained from the mute attenuator control voltage
via a buffer-amplifier which introduces an additional voltage shift and gain.

Levei detector

The level detector generates a voltage output which is proportional to the field strength of the input
signal. The unweighted level detector output is available when the mode switch is operating in the
FM, mute-on condition.

Tuning-stop outputs

The open collector outputs STOP-0 and STOP-1 (from pins 13 and 12 respectively) are voltages derived
from the detuning level and the field strength of the input signal. 1f only one tuning-stop output is
required, pins 12 and 13 may be tied together.

1252
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IF amplifier/demodulator for FM radio receivers

TDA1596

DEVELOPMENT DATA

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

parameter symbol min. max. unit
Supply voltage (pin 1) Vp=V1.15 -0.3 +16 \Y
Reference voltage range (pin 5) V5.15 —0.3 +10 \%
Level adjustment range (pin 2) V.15 -0.3 +10 \
Mode switch voltage range (pin 7) V7.15 -0.3 +16 \
Control input voltage range (pin 11) V1115 ~0.3 +6 \
THD compensation/unweighted field

strength voltage range (pin 3) V3.15 -0.3 +16 \%
Tuning-stop output voltage range

STOP-0 (pin 13) V13.15 -0.3 +16 vV

STOP-1 (pin 12) V12:15 -0.3 + 16 \%
Tuning-stop output current

STOP-0 (pin 13) 13 — 2 mA

STOP-1 (pin 12) 112 - 2 mA
Storage temperature range Tstg —-55 +150 oC
Operating ambient temperature range Tamb —40 + 85 oC
Electrostatic handling*

all pins except pins 5 and 6 Ves —2000 + 2000 \%

pin5 Ves —2000 + 900 Vv

pin 6 Ves —2000 + 1600 Y

* Equivalent to discharging a 100 pF capacitor through a 1.5 k&2 series resistor.

January 1989
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TDA1596

CHARACTERISTICS

f=10.7MHz; Vp=V1.15=8.5 V; V| = V18{rms) = 1 mV; Tamp = 25 OC; measured in the
circuit of Fig. 3; tuned circuit at pins 9, 10 aligned for symmetrical stop pulses; all voltages are referred
to ground (pin 15); unless otherwise specified

parameter symbol min. typ. max. unit
Supplies

Supply voltage Vp =V4 75 8.5 12.0 \
Supply currentat I =17 = 0 mA 14 — 20 26 mA

FM demodulator
Input impedance Ro-10 25 40 55 k&
Co-10 - 6 - pF
DC output voltage (no-signal
condition) at
Vo, 10(p-p) < 100 uV;
V18(rms) <5 uV Vg 275 3.10 3.45 \Y%

Output impedance R4-15 - 400 - Y/

Mute attenuator control voltage
Control voltage (pin 14)

at V1g(rms) <5 uV Vig — 2.0 — \"

at Vig(rms) = 1 mV Vig - 3.45 — \
QOutput impedance (pin 14} R14-15 — — 2.0 M2
Level shift input {pin 2)

internal bias voltage at 19 = 0 mA % — 1.4 - \

input impedance R2.15 15 . - - k§2

Internal muting (Fig. 4)
Internal attenuation of signals
+22.6 kHz < detuning < + 80 kHz
A =20log[AV 4(FM mute-off)/AV4(FM}]

CatVig>1Vs A - 0 - dB
atVqi4=0.77 Vg A 15 | 30 | 45 dB
at V14 = 0.55 Vg A - 20 - dB
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|F amplifier/demodulator for FM radio receivers

TDA1596

DEVELOPMENT DATA

parameter symbol min, typ. max. unit
Attack and decay times (pin 14)
Pin 11 connected to ground

charge current +14 - 8 - A

discharge current -4 - 120 - HA
Pin 11 connected to V of

charge current +114 - 100 — uA

discharge current -4 - 120 - MA
Level detector
Dependence of output voltage AVg

on temperature VAT - 3.3 - mV/VK
Output impedance Re - — 500 Q
Dependence of output voltage (pin 6)

on input voltage (pin 18) (Fig. 5):

V18(rms) S5uV;lp=17=0mA Vg 0.1 0.7 1.3 \

V18(rms) =1mV;lp=17=0mA Ve 3.0 3.6 4.2 \%
Slope of output voltage (pin 6)

for input voltage range

v Bleme} 2 3047 10 AVe 14 | 17 | 20 | v/20d8

\Y <50 mV e . . L

18(rms) 20Al0gV1g

Dependence of output voltage (pin 6)

on detuning (Fig. 6} at input

voltage V1g(rms) = 10 mV:

detuning < * 45 kHz AVg - - 0.2 \

detuning = for Vg =18V +Af 90 - 160 kHz

detuning = + 200 kHz Ve 05 0.7 09 \%
Slope of output voltage with

detuning = 125 + 20 kHz at

V18(rms) = 10 mV |AVg/Af| — 35 — mV/kHz
Level shift control {pin 2) (Fig. 7)

adjustment range tAVg 16 20 - \

adjustment gain —(AVg/AV9) — 1.7 — \"

output voltage at Vo = Vg;

V18(rms) S5 uV Vg - - 0.3 \%
Low-pass filter at pin 8
Output voltage at 17 = 0 mA;

V18(rms) <5 rV Vg - 2.2 - v
Internal resistance Rg(int) 12 25 50 39

January 1989
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TDA1596

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Tuning-stop detector (Figs 8 and 9)
Stop-0: detuning at V18(rms) = 10 MV

forvVi3=35V +Af — - 10 kHz

forV13<0.3V +Af 18 — — kHz
Stop-1: detuning at V13(rm5) =10 mVv

forVq9=35V —Af — - 10 kHz

for V12 <03V —Af 18 — — kHz

Dependence of STOP-0, STOP-1 on
input voltage (pin 18)

input voltage (RMS value) for

Vi2=V43=35V V18(rms) 250 - - uv

input voltage (RMS value) for

Vi2=Vy3<03V V18(rms) - - 50 KV
Output voltage when

l12=113=1mA V12,13 - - 03 Vv

Mode switch and pin 3 (Fig. 10)
FM-off position

Control voltage for 60 dB
muting depth V7 — -~ 1.4 \%

FM, mute-on position (pin 3 = output)
Internal bias voltage at

R7.15= 10 MQ \'% - 2.8 - \%
Input current 171 — — 25 pA
Output voltage with

R3.15=10k; C3.15 = 1 nF* V3 — 2 - \
Output impedance for V1g =<5 4V;

13 =500 A R3-15 - — 100 Q
FM, mute-off position (pin 3 = input)

Control voltage % 0.9 Vg - - \
Input currentat V7 = Vg 17 - - 15 HA
Input resistance R3.15 1 _ _ MQ

Reference voltage source

Output voltage at g = —1 mA Vg 3.3 3.7 4.1 \
Output impedance at [5= —1 mA AVg/Alg — 40 80 Q
Temperature coefficient TC — 3.3 — mV/K

* Without input voltage.
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IF amplifier/demodulator for FM radio receivers TDA1596

DEVELOPMENT DATA

OPERATING CHARACTERISTICS

£=10.7 MHz; V18(rms) = 1 mV; deviation (Af} = 22.5 kHz; modulation frequency (fm)
= 400 Hz; de-emphasis (pin 4) = 50 us; test circuit as per Fig. 3; tuned circuit (Qp = 19) aligned for
symmetrical stop pulses; Ty = + 25 9C; unless otherwise specified

parameter symbol min. typ. max. unit

AF output voltage (RMS value)

at V1g(rms) = 10 mV Va{rms) 180 200 220 mV
Start of limiting (FM, mute-off);
{RMS value) (Fig. 11) V1g(rms) | 14 22 35 uv

Dependence of signal-to-noise ratio
(in noise frequency band 250 Hz to
15 kHz, unweighted) on input voltage

for S/N = 26 dB V18(rms) — 15 - nv
for S/N = 46 dB V1g(rms) | — 60 . ny
at V1g(rms) = 10 mV; Af = 75 kHz S/N - 82 = dB

THD (FM, mute-on) at Vqg(rms) = 10 mV;
Af =75 kHz; fi; = 1 kHz; without
detuning; without de-emphasis;
I7=0mA THD — 0.1 0.3 %

Dynamic mute attenuation (Fig. 12)

V4 (FM mute-off)

ap = 20log
Va (FM, mute-on)
with f, = 100 kHz; Af = 75 kHz ap — 16 - dB
Slope of attenuation curve apAf — 0.8 - dB/kHz

THD (FM, mute-on) at V18(rms) =10mV;
Af=75kHz; fi, = 1 kHz;
detuning < + 25 kHz wnthout
de-emphasis; I7 = 0 mA (Fig. 13) THD - ~ 0.6 %

THD (FM, mute-off and compensated via
pin 3) at Vig(rms) = 10 mV;
Af=75kHz; f, =1kHz;

V7 =Vpg THD - 0.07 0.25 %
Voltage range at pin 3 for THD
compensation V3 0 — Vg \%

AM suppression (FM, mute-off) with
amplitude modulation at 30%;
input voltage range V1g = 300 uV

to 100 mV (Fig. 14) - 65 — dB
Power supply ripple rejection

= 20log [AV1/AV4] 33 36 - dB
Mute attenuation (FM-off)

= 20log [V4(FM-on/Va(FM-off)] 60 - - dB
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TDA1596

IF amplifier/demodulator for FM radio receivers

DEVELOPMENT DATA

7281175.1

40
o \
(dB) \

30 \

20

10 \

N\
0 N
4
0 1 2 3 Vi 1)
Fig. 4 Typical curve of internal attenuation showing the relationship between -—

the mute attenuator control voltage (pin 14} and mute attenuation, 13 = 17 = 0 mA.

7281176.1
8
Ve
(v)
T
6 »
L
4
A
/'
2
I
=
1]
° 6 5 4 3 2 10~ 1
— = 10~ 10~ 10~ -
10 10 V18 (rms)

Fig. 5 Weighted field strength output voltage (pin 6) as a function of input voltage {pin 18);
Rg-15 = 10 k&2; 12 =17 = 0 mA.
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TDA1596

7281177.1
8
Ve
(V)
6
1
4
N
2 /
N
0
-300 —-200 —-100 0 100 200 300
detune (kHz)

Fig. 6 Weighted field strength output voltage {pin 6) as a function of detuning; Rg.15 = 10 k2;
lpg=17=0mA;Vig=10mV.

8 7281178.1
Ve
(v}
_
6 1 i L
e A
rg
L
4 A1 |t
4 Y. LA
LAV, =0v I, =0mA A V2= Vies
1 V1
ot /]
ot '/ v
V1 4
2 /‘ /‘/
/]
11 /
| -1 M
pat
0 )
106 10-5 104 10-3 10-2 10-1

1
VlB(rms) (v

Fig. 7 Adjustment range of weighted field strength output voltage (pin 6) with level shift control
(pin 2); Rg.15 = 10 k§2; 17 = 0 mA.
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IF amplifier/demodulator for FM radio receivers

TDA1596

DEVELOPMENT DATA

728 9.

s 1179.1
Vi3
(v)
6
4
2
0

-30 -20 -10 0 10 20 30

detune (kHz)

(a) STOP-O.

8 7281180.1
Va2
(v)
6
4
2
0

—-30 -20 -10 0 10 20 30

detune (kHz)

(b) STOP-1

Fig. 8 STOP-0 and STOP-1 output voltages as a function of detuning, measured at V1g = 10 mV.
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TDA1596

8 72811811
V2. Vi3
(v)
6
4
2
° 6 5 3 2
10~ 10~ —4 - 10~ -1
10 10 10 Vig (V)
Fig. 9 STOP-0 or STOP-1 output voltages as a function of input voltage at pin 18.
3dB FM muting
FM-off FM, |¢—————FM, mute-off ———
mute-on
2.35 280 | 325
11 111 -
T T T T Lo
0 2.00 2.45 3.05 3.35 V7 (V)
17 =0mA 7281173.1

Fig. 10 Switch levels at pin 7.
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IF amplifier/demodulator for FM radio receivers TDA1596

DEVELOPMENT DATA

o 7281182.1
» y audio signal
Vg /
(dB)
4/
A
-20 A -
7
'ﬂ
—40
N...
.\‘
60 ™
- N
™
T~ noise
T
—80
-6 -5 -4 -3 -2 -1
10 10 10 10 10 10 Vig (V)
18
(a) mode switch at FM, mute-on
0 7281183.1
L1 audio signal
>
Va
(dB) Dg
-20
Tl
\\
N
—40
- 60 \
( noise
I
80 5 4 3 2 1
-6 - - — — —
10 10 10 10 10 10 Vig V)

(b) mode switch at FM, mute-off

Fig. 11 Audio signal (Af = 22.5 kHz; f, = 1 kHz) and noise as functions of input voltage at pin 18;

measured with 50 us de-emphasis.
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TDA1596

7281174.1
24 1
ap
(dB)
20 // "
frn=100kHz /| / /
16 ! / /
8okHz | /
Y yARVA
/ 4
. / 60 kHz
11/
. [ /1 /!
V 40 kHz
// A P
0 A A _ - / | |
30 40 50 60 70 80 90
Af (kHz)

Fig. 12 Dynamic mute attenuation as a function of frequency deviation for modulation frequencies
of 40, 60, 80 and 100 kHz.

06 7281184.2
THD
(%)
0.4
+
0.2 X
| \ p
N
N 4
0
—80 —-40 0 40 80
detune (kHz})

Fig. 13 THD as a function of detuning; mode switch at FM, mute-on position; Af = 756 kHz;
fm = 1kHz; Vi8(rms) = 10 mV.
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IF amplifier/demodulator for FM radio receivers TDA1596

DEVELOPMENT DATA

7281185.1

- FM audio signal

(dB)

-20

4
- 40 »

-60

AM distortion ]

-80
10-6 10-8 104 10-3 10~2 10~!

Vig (V)

(a) mode switch at FM, mute-on

7281186.1

FM audio signal

(dB) J

-20

- 40

~60 \ i

SER
\" N AM distortion

™~ .

10-6 10-8 10~ 10-3 102 0!
! Vig (V)

(b) mode switch at FM, mute-off

Fig. 14 Typical curves showing AM suppression for an input signal having frequency modulation
at Af =225 kHz and fy, = 1 kHz, and amplitude modulation of 30% at a frequency of 400 Hz;

de-emphasis time = 50 us and bandwidth = 250 Hz to 15 kHz.
w (January 1989
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DEVELOPMENT

DATA

This data sheet contains advance information and

specifications are subject to change without notice.

J L TDA1596T

IF AMPLIFIER/DEMODULATOR FOR FM RADIO RECEIVERS

GENERAL DESCRIPTION

The TDA1596T provides |F amplification, symmetrical quadrature demodulation and level detection
for quality home and car FM radio receivers and is suitable for both mono and stereo reception. It
may also be applied to common front-ends, stereo decoders and AM receiver circuits.

Features

® Simulates behaviour of a ratio detector (internal field strength and detuning-dependent voltage for

dynamic AF signal muting)

output by wired-ANDing)

Internal reference voltage source

® Built-in hum and ripple rejection circuits

QUICK REFERENCE DATA

Mono/stereo blend and field strength indication control voltage
Three-state mode switch for FM, mute-on / FM, mute-off / FM-off
Internal compensation of AF signal total harmonic distortion (THD)

Two open collector stop pulse outputs for microcomputer tuning control {can be one stop pulse

parameter conditions symbol min. | typ. | max. | unit
Supply voltage (pin 1) Vp 75 85 120 |V
Supply current (pin 1) Vp=85V;
lp=17=0mA Ip — 20 26 mA
AF output voltage
(RMS value) V20(rms) = 10 mV Via(rms) 180 | 200 | 220 | mV
Signal-to-noise ratio V20(rms) = 10 mV;
fm = 400 Hz;
Af =75 kHz S/N - 82 — dB
Total harmonic distortion | Vog(rms) = 10 mV;
fm=1kHz; 17 =0mA;
Af=75kHz; FM mute on;
without de-emphasis;
without detuning THD - 0.1 0.3 %
Operating ambient
temperature range Tamb —40 | — +85 | OC

PACKAGE OUTLINE

SEE ALSO DATA SHEET FOR TDA1596

20-lead mini-pack; plastic {SO20; SOT163A).
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IF amplifier/demodulator for FM radio receivers TDA1596T

DEVELOPMENT DATA

PINNING
1 Vp supply voltage
2 LVA level voltage adjustment
3 ULV unweighted level output/K2 adjustment
4 AFO AF output
5 Vyef reference voltage output
ve [1] J 20] e 6 WLV weighted level voltage output
wva[2] 1] Lr2 7 MSW  modeswitch
uv 3] 18] Lro1 8 DDV detune detector voltage
AFO E E GND 9 n.c. not connected
Vees E —E‘ MV 10 DM demodulator input 1
TDA1596T 11 DMI2 demodulator input 2
e E o] s70 12 n.c. not connected
usw (7 [14] 571 13 TSW  tau switch
oov [ 8] 13] Tsw 14 ST1 stop pulse output 1
ne. [9] [12] n.c. 15 STO stop pulse output O
DMI IE 7] omi2 16 MTV mute voltage
e 17 GND ground
18 LFD1 IF limiter feedback 1
19 LFD2 IF fimiter feedback 2
Fig. 2 Pinning diagram. 20 IFI IF input
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TDA1596T

[ 2

FUNCTIONAL DESCRIPTION

Limiter-amplifier

This has five stages of IF amplification using balanced differential limiter-amplifiers with emitter-
-follower coupling. Decoupling of the stages from the voltage supply lines and an internal high-ohmic
DC feed-back loop give a very stable |F performance. The amplifier gain is virtually independent from
temperature changes.

FM demodulator

The demodulator is fully balanced and comprises two cross-coupled differential amplifiers. Quadrature
detection of the FM signal is performed by feeding one differential amplifier directly from the limiter-
-amplifier output, and the other via an external 900 phase-shifting network. The demodulator has good
stability and its zero cross-over shift is small. The bandwidth of the demodulator output is restricted
to approximately 1 MHz by an internal low-pass filter.

THD compensation

This circuit compensates non-linearities introduced by demodulation. For this to operate correctly the
demodulator circuit between pins 10 and 11 must have a loaded Q-factor of 19. Consequently there is
no need for the demodulator tuned circuit to be adjusted for minimum THD, instead the adjustment
criterium is for a symmetrical stop pulse.

Mute attenuator and AF output

The control voltage for the mute attenuator at pin 16 is generated from the values of the level detector
and the detuning detector outputs. The mute attenuator has a fast attack and a slow decay which is
determined by the capacitor at pin 16. The AF signal is passed via the mute attenuator to the output
at pin 4.

A weighted control voltage, available from pin 6, is obtained from the mute attenuator control voltage
via a buffer-amplifier which introduces an additional voltage shift and gain.

Level detector

The level detector generates a voltage output which is proportional to the field strength of the input
signal. The unweighted level detector output is available when the mode switch is operating in the
FM, mute-on condition.

Tuning-stop outputs

The open collector outputs STOP-0 and STOP-1 {from pins 15 and 14 respectively) are voltages derived
from the detuning level and the field strength of the input signal. If only one tuning-stop output is
required, pins 14 and 15 may be tied together.

1270
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IF amplifier/demodulator for FM radio receivers TDA1596T

DEVELOPMENT DATA

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
parameter symbol min. max. unit
Supply voltage (pin 1) Vp=V1.17 | —0.3 +16 Vv
Reference voltage range (pin 5) V5.17 —-0.3 +10 \Y
Level adjustment range (pin 2) Vo.17 -0.3 +10 \'%
Mode switch voltage range (pin 7) V717 -0.3 Vp \%
Control input voltage range (pin 13) V13.17 - +6 \)
THD compensation/unweighted field
strength voltage range (pin 3) V317 -0.3 Vp \%
Tuning-stop output voltage range
STOP-0 (pin 15) V15.17 -0.3 Vp \
STOP-1 (pin 14) V14.17 -0.3 vp \Y
Tuning-stop output current
STOP-0 (pin 15) ls - 2 mA
STOP-1 (pin 14) 114 - 2 mA
Storage temperature range Tstg —b5 +150 oC
Operating ambient temperature range Tamb -40 +85 oC
Electrostatic handling*
all pins except pins 5 and 6 Veg —2000 +2000 \Y
pin 5 Veg —2000 +900 \
pin6 Veg -2000 +1600 \%
THERMAL RESISTANCE
From junction to ambient (in free air) Rthj-a (max.) = 95 K/W

* Equivalent to discharging a 100 pF capacitor through a 1.5 k2 series resistor.
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TDA1596T

CHARACTERISTICS

f=10.7 MHz; Vp =V (.17 =85 V; V| = Vg(rms) = 1 mV; Tamp = 25 ©C; measured in the
circuit of Fig. 3; tuned circuit at pins 10, 11 aligned for symmetrical stop puises; all voltages are referred
to ground (pin 17); unless otherwise specified

parameter symbol min. typ. max. unit

Supplies

Supply voltage Vp=Vj 75 8.5 12.0 \

Supply current at Ip =17 =0 mA 14 — 20 26 mA

FM demodulator

Input impedance R10-11 25 40 55 k&
C10-11 - 6 - pF

DC output voltage (no-signal
condition) at
V10, 11(p-p) < 100 uV;
V20(rms) <5 uV Vg 2.75 3.10 3.45 \%

Output impedance R4-17 - 400 — Q

Mute attenuator control voltage
Control voltage (pin 16)

atVap(rms) <5 uV Vig - 2.0 - v
atVog(rms) = 1 mV Vie - 3.45 - Vv
Output impedance (pin 16) R10-17 - - 2.0 MQ

Level shift input (pin 2)
internal bias voltage at I = 0 mA Va - 1.4 - \
input impedance R2.17 156 - - k&2

Internal muting (Fig.6)
Internal attenuation of signals
+ 22.5 kHz < detuning < * 80 kHz
A =20l0g[AV4(FM mute-off)/AV4(FM)]

atVig>1Vs A - 0 - dB
at Vqg=0.77 Vg A 15 | 30 | 45 dB
at V4g =055 Vg A -~ 20 - dB
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IF amplifier/demodulator for FM radio receivers

N

TDA1596T

DEVELOPMENT DATA

parameter symbol min, typ. max. unit
Attack and decay (pin 16)
Pin 13 connected to ground

charge current +l1g - 8 - HA

discharge current -l - 120 - HA
Pin 13 connected to Vet

charge current +l16 — 100 - uA

discharge current -6 - 120 - uA
Level detector
Dependence of output voltage AVg

on temperature VgAT - 33 - mV/VK
Output impedance Re - - 500 Q
Dependence of output voltage (pin 6)

on input voltage (pin 20) (Fig. 7):

V20(rms) <5 V12 =17=0mA Vs 0.1 0.7 1.3 v

V20(rms) = 1TmMV;I2=17=0mA Ve 3.0 3.6 4.2 \%
Slope of output voltage {pin 6)

for input voltage range

V20(rms) =50 rV to AVg

V20(rms) <50 mV 20AlogVaq 1.4 1.7 2.0 V/20dB
Dependence of output voltage (pin 6)

on detuning (Fig. 8) at input

voltage V2g(rms) = 10 mV:

detuning <*45 kHz Avg -~ - 0.2 Y

detuning for Vg = 1.8 V +Af 90 - 160 kHz

detuning = £200 kHz Vg 0.5 0.7 0.9 \Y
Slope of output voltage with

detuning = 125 + 20 kHz at

V20(rms) = 10 mV |AVg/Af - 35 - mV/kHz
Level shift control (pin 2) (Fig. 9)

adjustment range tAVg 1.6 2.0 - \

adjustment gain —(AVg/AV3) —_ 1.7 — \%

output voltage at Vo = Vg;

V20(rms) <5 1V Ve - - 0.3 v
Low-pass filter at pin 8
Output voltage at |7 =0 mA;

V20(rms) <5 uV Vg - 2.2 - \%
Internal resistance Rg(int) 12 25 50 k&2
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TDA1596T

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Tuning-stop detector {Figs 10 and 11)
Stop-0: detuning at Vg (rms) = 10 MV

forvig=35V + Af - - 10 kHz

forvVi<0.3V + Af 18 - - kHz
Stop-1: detuning at Voo(rms) = 10 mVv

forvig =35V —Af - - 10 kHz

for V14 <03V —Af 18 - - kHz

Dependence of STOP-0, STOP-1 on
input voltage (pin 20)

input voltage (RMS value) for

V14=V15=35V Voo(rms) 250 — - uv

input voltage (RMS value) for

Vi4=V15<03V Voo(rms) | — - 50 mV
Qutput voltage when

l14=115=1mA V14,15 - — 0.3 \

Mode switch and pin 3 (Fig.12)
FM-off position

Control voltage for 60 dB
muting depth \% — - 14 Vv

FM, mute-on position (pin 3 = output)
Internal bias voltage at

R7.17 =210 MQ Vy - 28 - \Y
Input current 1171 - - 25 HA
QOutput voltage with

R3.17 =10k&; C3.17 > 1 nF* V3 - 2 - \
Output impedance for Vog =<5 uV;

13 =500 uA R3.17 - - 100 Q
FM, mute-off position (pin 3 = input)

Control voltage Vy 0.9Vs - - \
Input current at V7 = Vg 7 - — 15 uA
Input resistance R3.17 1 - - MQ

Reference voltage source

Output voltage at |5 = —1 mA Vg 3.3 3.7 4.1 \
Output impedance at Ig = —1 mA AVg/Alg - 40 80 Q
Temperature coefficient TC — 3.3 — mV/K

* Without input voltage.
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IF amplifier/demodulator for FM radio receivers TDA1596T

DEVELOPMENT DATA

OPERATING CHARACTERISTICS

f=10.7 MHz; V| = V20(rms) = 1 mV; deviation (Af) = 22.5 kHz; modulation frequency (fy)

= 400 Hz; de-emphasis (pin 4) = 50 us; test circuit as per Fig. 3, tuned circuit (Q| = 19} aligned for
symmetrical stop pulses; Tamb =+ 25 OC; unless otherwise specified

parameter symbol min, typ. max. unit

AF output voltage (RMS value)

at Vog(rms) = 10 mV V4 (rms) 180 200 220 mv
Start of limiting (FM, mute-off);
(RMS value) (Fig. 13) V20(rms) 14 22 35 uv

Dependence of signal-to-noise ratio
(in noise frequency band 250 Hz to
15 kHz, unweighted) on input voltage

for S/N = 26 dB V18(rms) ~ 15 - uv
for S/N = 46 dB V18(rms) - 60 - uv
atVoo(rms) = 10 mV; Af = 75 kHz S/N - 82 - dB

THD (FM, mute-on) at Vog(rmgs) = 10 mV;
Af =75 kHz; f;; = 1 kHz; without
detuning; without de-emphasis;
I7=0mA THD - 0.1 0.3 %

Dynamic mute attenuation (Fig. 14)

V4 (FM mute-off)

ap = 20log
V4 (FM, mute-on)
with f, = 100 kHz; Af = 75 kHz ap - 16 - dB
Slope of attenuation curve apAf - 08 - dB/kHz

THD (FM, mute-on) at Vg (rmg) = 10 mV;
Af =75 kHz; fi; = 1 kHz;
detuning < * 25 kHz without
de-empbhasis; 17 =0 mA (Fig. 15) THD — — 0.6 %
THD (FM, mute-off and compensated via

pin 3) at Vag(rms) = 10 mV;
Af =75 kHz; f;; = 1 kHz;

V7=Vs THD - 0.07 0.25 %
Voltage range at pin 3 for THD
compensation V3 0 - Vg v

AM suppression (FM, mute-off) with
amplitude modulation at 30%;
input voltage range V o= 300 uV

to 100 mV (Fig. 16) - 65 - dB
Power supply ripple rejection

= 20log [AV 1/AV4] 33 36 - dB
Mute attenuation (FM-off)

= 20log [V4(FM-on/V4(FM-off)] 60 - - dB
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IF amplifier/demodulator for FM radio receivers

TDA1596T

DEVELOPMENT DATA

A1
S2 C1
Cs2+] o
[rr_]
TDA1596T
R3
sS4+ R4
ca
[rs
+
Lot

| |

7221700

Fig. 4 Printed-circuit board component side, showing component layout.

For circuit diagram see Fig. 3.

7z21701

Fig. 5 Printed-circuit board showing track side.
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TDA1596T

40 7221702
« \
(dB) \

30 \

20

: \

\\
0 . ) )
0 1
Vig (V)

Fig. 6 Typical curve of internal attenuation showing the relationship between
—» the mute attenuator control voltage (pin 16) and mute attenuation; 12 =17 = 0 mA.

7221706

10-86 105 104 10-3 10-2 10! 1
V20 (rms)

Fig. 7 Weighted field strength output voltage (pin 6) as a function of input voltage (pin 20);
R6.17 > 10kQ; 12 =17 =0 mA.
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IF amplifier/demodulator for FM radio receivers TDA1596T

DEVELOPMENT DATA

8 7281177.1
Ve
(V)

6

1
4
V.
N
2 /
7
N
0
~300 —200 -100 0 100 200 300

detune (kHz)

Fig. 8 Weighted field strength output voltage (pin 6) as a function of detuning; Rg.17 = 10 k2;
I2=17=0mA; V20=10mV.

7221705
8
Ve
(v)
6 T L+
e Pat
/‘,
/ AT
4 A 2
L V,=0v 1=0mA A V2= Vet
A /
4"’ r/’ ’
/ LM
) ) p%
/ //
—,—’ "/
1
Pa
[} J/
- -1
10-8 108 10-% 10-3 10-2 10 1
V20{rms) v

Fig. 9 Adjustment range of weighted field strength output voltage (pin 6) with level shift control
(pin 2); Rg.17 = 10 k2; 17 = 0 mA.
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7221704

Vis
v)

-30 ~20 -10 0 10 20 30
detune (kHz)

(a) STOP-0.

7221703

Via
(V)

-30 -20 -10 ] 10 20 30
detune (kHz)

(b) STOP-1.

Fig. 10 STOP-0 and STOP-1 output voltages as a function fdetuning, measured at Voo = 10 mV.
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|F amplifier/demodulator for FM radio receivers TDA1596T

DEVELOPMENT DATA

8 7221711
Via. Vi
vy
6
4
2
o 6 4 2
10~ 10-5 10~ -3 10~ -1
10 0 10 Vao (V)
Fig. 11 STOP-0 or STOP-1 output voltages as a function of input voltage at pin 20.
3dB FM muting
FM-off M, |¢e—————FM, mute-off ———
mute-on
2.35 280 | 3.25
11 11 -
T T L] L] bal
0 2.00 2.45 3.05 3.35 V7 (V)
17 =0mA 7281173.1

Fig. 12 Switch levels at pin 7.
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(4] 7221710
/ audio signal
4
V4 /
(dB) 7
'l
1
-20 a
pid
/
—40
un
e
N
-60
\~-‘
I noise
—-80
10-6 10-5 104 10-3 10-2 10!
0 Vg (V)
{a) mode switch at FM, mute-on
0 7221709
audio signal
.
Va
(dB) Y
—20
il
N
N
-40
—80 \
g noise
1
-80 6 5 4 3 2 ‘ 1
0~ 10~ 10~ 10~ 10— 10~
k 0 0 7 vt

(b) mode switch at FM, mute-off

Fig. 13 Audio signal (Af = 22.5 kHz; f, = 1 kHz) and noise as functions of input voltage at pin 20;
measured with 50 us de-emphasis.
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IF amplifier/demodulator for FM radio receivers TDA1596T

24 7281174.1
op
(dB) P
20
fm=100kiz/| /| ¥
16 ! ,/
sokhz] /| /[ )
12 I/ l/
/
8 // 60 kHz
/ / //
4 / / /
AN %I
o A A ]
30 40 50 60 70 80 90
Af (kHz)

Fig. 14 Dynamic mute attenuation as a function of frequency deviation for modulation frequencies
of 40, 60, 80 and 100 kHz.
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N 4
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detune (kHz)

Fig. 15 THD as a function of detuning, mode switch at FM, mute-on position; Af = 75 kHz; iy = 1 kHz;
Vzo(rms) =10 mV.

January 1989 1283



TDA1596T

0 7221708
,// FM audio signal
Vy /
(dB)
V]
-20 o
//
s
M
—~40 A
AT
5\\ Nd <
5
- 60 \\ 11
A
N AM distortion e
- 80 6 3 2
10~ 10-5 10~ 10~ 10~ 10~
Voo (V)
(a) mode switch at FM, mute-on
o 7221707
/’ FM audio signal
Vg
(dB)
b
U
~20
/
A
N
—40
/
—60 \ o
T A
NN ! AM distortion
N~ o
—80
106 108 10—4 10-3 102 10~
Vzo (V)

{b) mode switch at FM, mute-off

Fig. 16 Typical curves showing AM suppression for an input signal having frequency modulation
at Af = 22.5 kHz and fiy, = 1 kHz, and amplitude modulation of 30% at a frequency of 400 Hz;

de-emphasis time = 50 us and bandwidth = 250 Hz tc 15 kHz.
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DEVELOPMENT DATA

A

This data sheet contains advance information and TDA1598
specifications are subject to change without notice.
TIME MULTIPLEX PLL STEREO DECODER

GENERAL DESCRIPTION
The TDA1598 is a PLL stereo decoder based on the time-division multiplex principle.
Features
® Selectable input and output voltage levels
® Automatic mono/stereo switching
® Analogue control of mono/stereo change over (stereo blend)
® Pilot indicator driver
® QOscillator with decoupled frequency measurement output
® [nternal smoothing of supply voltage
QUICK REFERENCE DATA
Supply vbltage, pin 8 Vp=Vg.7 typ. 85 V
Supply current, pin 8 Ip=lg typ. 17 mA
Multiplex input signal (selectable) VMUX(p-p) tyP- 05V
Input resistance (selectable) R; typ. 47 k&
AF output voltage (R = 15 k) Vo(rms) typ. 0,75V
Output resistance Ro low-ohmic
Spread in gain A < 1 dB
Channel separation o typ. 50 dB
Total harmonic distortion THD < 05 %
Signal plus noise-to-noise ratio (S+N)/N typ. 90 dB
Carrier and harmonic suppression

pilot signal; f=19 kHz aig typ. 32 dB

subcarrier; f=38kHz a3g typ. 50 dB

f=567 kHz ag7 typ. 45 dB
f=76kHz a76 typ. 60 dB

Traffic radio (VF); f =567 kHz a57(VF) typ. 70 dB
SCA (Subsidiary Communications

Authorization);  f=67 kHz ag7 typ. 70 dB
ACI (Adjacent Channel

Interference); f=114kHz «114 typ. 80 dB
Operating ambient temperature range Tamb —40 to +80 °C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).

August 1987
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Time multiplex PLL stereo decoder

TDA1598

DEVELOPMENT DATA

RATINGS

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

Supply voltage, pin 8 Vp=Vg.7 max. 16 V
Input voltages, pins 4, 5 and 6 V4:.5.6.7 max. Vp ¥
Input voltage, pin 3 V3.7 max. Vp
Indicator driver voltage Va.7 max. 18 V
Indicator driver current Ip max. 20 mA
Total power dissipation at Typ = 25 ©C Ptot max. 12 W
Storage temperature range Tstg —55to +150 °C
Operating ambient temperature range Tamb —40to +80 °C
THERMAL RESISTANCE

From crystal to ambient Rth c-a 80 K/W

* Not greater than 12 V.

August 1987
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TDA1598

CHARACTERISTICS (measured in Fig. 1)

Vp = 8,5 V; input signal: m = 100%; (Af = + 75 kHz); pilot signal: m = 9% (Af = * 6,75 kHz);
fm: 1 kHz; V4.5 = 0 V; de-emphasizing time: t = 50 ys; oscillator adjusted to fog¢ at pilot voitage
V; =0 V; Tamb = 25 °C; unless otherwise specified.

parameter symbol min, typ. max. unit
Supply voltage range, pin 8 Vp 75 8,5 15 \"
Supply current Ip — 17 - mA
Nominal multiplex input voltage

(peak-to-peak) VMUX(p-p) - 0,55 - \
Input headroom at THD = 1% 3 6 - dB

AF output voltage (r.m.s. value;
mono without pilot)

R15.18 = R16.17 =15k Vo(rms) - 0,75 - \Y

R15.18 = R16.17 =24k Vo(rms) - 1.2 - v
Spread in output voltage levels [AVo/V,l — — 1 dB
Difference of output voltage levels [AV15.16/Vol - - 1 dB
Output resistance Rg low ohmic
Auvailable output current

pins 15 and 16 ol — 4 — mA
Modulation range at output )

{unloaded) V1s: 16-7 1 - Vg.7-1 \
Output voltage DC V1i5: 16-7 - 4,5 - \
Current DC, pins 17 and 18 -117;18 - 30 - HA
Channel separation «o 30 50 - dB
Total harmonic distortion THD - 0,1 0,5 %
Signal plus noise-to-noise ratio

f=20 Hz to 16 kHz (S+N)/N - 90 - dB

Carrier and harmonic suppression
at the output

pilot signal; f= 19 kHz a9 - 32 - dB
subcarrier; f=38kHz a3g 30 50 - dB
f=57 kHz ag7 - 45 — dB
f=76kHz a7 - 60 - dB
Intermodulation (note 1)
fm = 10 kHz;
spurious signal fg = 1 kHz
PLL-filter, Fig. 1 a9 - 50 - dB
PLL-filter, Fig. 2 o - 70 - dB
fm = 13 kHz;
spurious signal fg = 1 kHz o3 - 60 — dB
Traffic radio (VF);
f =57 kHz (note 2) o57(VF) - 70 - dB
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Time multiplex PLL stereo decoder

TDA1598

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
Mono/stereo control
Pilot threshold voltages (peak-to-peak values)

for stereo ‘ON’ Vi(p-p) — 21 34 mV

for mono ‘ON’ Vi(p-p) 55 16 - mV
Switch hysteresis Vion/ViOFE AV — 2,5 - dB
External mono/stereo control (see Fig. 8)
Switching voltage for external mono control Via-7 — — 0,7 \%
Control voltage for channel

separation; = 6 dB Va5 - 110 - mV

separation variation |AVg.5] - - 20 mV

separation; o = 26 dB -V4.5 - 70 - mV
Control inputs
Recommended voltage range V4.5.7 0 — 4 \
Input bias current I4: 5 - 10 100 nA
Output saturation voltage

atlo =20 mA Vo.7sat - 0,5 1,0 Y
Output leakage current

atVo7=18V I2 - - 20 HA
vVco
Oscillator frequency (adjustable with R1(.7) fosc — 76 — kHz
Free-running frequency dependancy {note 5)

on temperature TC - 1 - 109K
Capture and holding range for pilot

input voltages

Vpil =0,5x Vp” nom NTAL 2 - — %
Voltage DC at pin 10 (3,2 x Vgg) V107 - 21 — \%
VCO test point; internal switching threshold V3.7 6 - - \%
Output voltage {peak-to-peak value)

at pin 3; (R = 10 k2 to Vp) V3.7(pp) - 420 - mV
Output resistance R3.7 — 5 - k&2
SCA (Subsidiary Communications

Authorization);

f =67 kHz (note 4) ag7 — 70 - dB
ACI (Adjacent Channel interference) (note 3);

f=114kHz ®114 — 80 — dB

f=190 kHz ®190 - 52 — dB
Ripple rejection at the output; f = 100 Hz;

VP(rms) = 100 mV, pin 18 RR100 40 43 - dB
Source resistance Rg.g 6 8 10 k&
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TDA1598

Notes to the characteristics

1.

5.

Intermodulation suppression (BFC: Beat-Frequency Components)

Vo(si (at 1 kHz
2= g ;s = (2 x 10 kHz)—19 kHz
Vo(spurious) (at 1 kHz)

Vo(signa!) (at 1 kHz)
®a =

; fo = (3 x 13 kHz)—38 kHz
Vo(spurious) (at 1 kHz) s

measured with: 91% mono signal; f;; = 10 or 13 kHz; 9% pilot signal.

. Traffic radio (VF) suppression.

Vo(signal) (at 1 kHz)
Vo(spurious) (at 1 kHz + 23 Hz)

measured with: 91% stereo signal; f,,, = 1 kHz; 9% pilot signal; 5% traffic subcarrier (f = 57 kHz,
fm =23 Hz AM, m = 60%).

A57(VF) =

. ACI (Adjacent Channel Interference)

Vo(signal) (at 1kHz)
114 =

- : fg = 110 kHz—(3 x 38 kHz)
Vo(spurious) (at 4kHz) " °

measured with: 90% mono signal; f,, = 1 kHz; 9% pilot signal; 1% spurious signal {fg= 110 kHz or
186 kHz, unmodulated).

. SCA (Subsidiary Communications Authorization)

~ Vo(signal) (at 1 kHz)

- ; fs = (2 x 38 kHz)}—67 kHz
Vo(spurious) at 9kHz) " *

measured with: 81% mono signal; f, = 1 kHz; 9% pilot signal; 10% SCA-subcarrier (fg = 67 kHz,
unmodulated).

The effects of external components are not taken into account.

APPLICATION NOTES

1.
2.

3.

When mono-stereo control is not used, pins 4 and 5 have to be grounded.

In a receiver, channel separation can be adjusted by:
a. RC or LC filter at the input: frequency response compensation (Vg = f(w)).
b. Feeding the output signals of the output amplifier to the inputs of the other channel.

PLL-filter for reduced intermodulation (ap); see Fig. 2.

4. External mono ‘ON’ switch; see Fig. 3.

5.

Switching ‘OFF’ the oscillator; see Fig. 4.

1290
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Time mulitiplex PLL stereo decoder

TDA1598

DEVELOPMENT DATA

13 10 1 4 5
120k} 330k0 47k0
v 100k0
contr
62k
(1%)
Vref
22k0 270pF
(20%) l(z%) oone
7 7280635 A
Fig. 2 PLL-filter forap =70 dB
(see also Fig. 1). (b} at pin 14.
13 10
, 470k |
to
62k
(1%)

Vp=85V
22 FM
k@ on

7 W 4 7280634

Fig. 4 The oscillator is switched-off when:
Ip>50puAand Ip <1 mA.

’ l
i 7280633

Fig. 3 (a) At pin4; —V4.5>300 mV;
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TDA1598

7280630
30
6 (p-p)
(1A)
// |
20 /
/V
/
/
/
% 1 20
° wm

Fig. 5 Signal handling range at the input for
lgnom ( 75 kHz); Vg.7 = Vp.

7280632

50

718
(eA)

40

3% RN

20

0 4 8 12 16
Vp (V)

Fig. 7 DC current in the feedback loop
of the output amplifier.

30 7280629
p
(mA)
20 /
/ '
/V
10
0 10 Vo (V) 20

Fig. 6 Supply current consumption at
Vg.7 = Vp.

7280631

60
/ (daB)
40
/
//
/ 20
//
/
/ ]
-30 -100 0

0 -200
V5 (mV)

Fig. 8 Mono/stereo control at fr, = 1 kHz;
« is the channel separation. Vp =8,5 V.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA1600

MULTI-FUNCTION OSCILLATOR SWITCH
FOR AN AUDIO CASSETTE RECORDER

GENERAL DESCRIPTION

The TDA1600 is a bipolar circuit designed for high fidelity cassette recorders. This device contains
several functions (see ‘features’) which can be selected by external d.c. voltage levels or via a micro-

processor. The TDA1600 operates from a mains-fed asymmetrical power supply. For application pur-
poses the voltage output can be either ¥% Vp asymmetrical or % Vp symmetrical. The output of all the

functions are current protected.

Features

® Stereo playback amplifier

® Electronic switch for playback equalization
® Electronic head-switch (two times)

® Erase and bias oscillator

® LED driver

® Tape selector

® Reference voltage source (% Vp)

® Logic part

QUICK REFERENCE DATA

parameter conditions symbol min, typ. max. unit
Supply voltage range Vp 10 — 20 \%
Playback amplifier
Open loop gain Go - 106 — dB
Minimum closed loop gain Ge — 30 - dB
S/N ratio Vo =50mV S/N — 65 — dB
Total harmonic distortion | Vo =50 mV THD — —60 - dB
Head-switch
Maximum voltage

(peak-to-peak value) Vom — — 120 V
Oscillator
Frequency range fo 60 - 120 kHz
Maximum output

current (peak value) lom — — 80 mA
Maximum output

voltage (peak value) Vom - - 40 v
LED driver
Maximum d.c.

output current lom — — +156 mA
Reference voltage
Output voltage VREF - % Vp — \%
Maximum load current I max - - +18 mA
Logic part
Input current I — -1 - uA

PACKAGE OUTLINE
24-lead DIL; plastic, with internal heatspreader (SOT101B).
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TDA1600
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Multi-function oscillator switch
for an audio cassette recorder

TDA1600

DEVELOPMENT DATA

A

EQusw2 [11]

A

PINNING

AMP OUT 1
EQU SW 1
Fd 1
PBIN 1

HF IN 1
SGND
SGND

HF IN 2
PBIN 2

10 Fd 2

11 EQU SW 2
12 AMP OUT 2
13 TS IN

14 LED DRIVER
15 OSCCON 1
16 OSC CON 2
17 OSC CON 3

©COONOAAWN =

18 0SCouT
19 Vp

20  0SCOuT
21 OSCSR
22 VREF

23 REC/PBIN
24  GND

MPoUT 1 [1| U E] GND
EQUSW 1 [2] 23] Rec/PB IN
Fd 1 E zl VREF
PBINT [4] 21| oscsr
HEIN 1[5 |
sGND [6 |
SGND [7 |
HEiN2 [8]
PBINZ [9]

Fa2 [10]

[20] oscout

18] oscout

TDA1600

[17] osccon 3
16] osccon2
[15] osc con 1
12] LED DRIVER

[13] TSN

MP QUT 2 |12

7296702

Fig. 2 Pinning diagram.

pre-amplifier 1 output

equalization switching for pre-amplifier 1
feedback to pre-amplifier 1

input to pre-amplifier 1 from playback side of head
H.F. input from recording side of head
signal ground

signal ground

H.F. input from recording side of head
input to pre-amplifier 2 from playback side of head
feedback to pre-amplifier 2

equalization switching for pre-amplifier 2
pre-amplifier 2 output

tape select input

LED driver output

control input for oscillator

control input for oscillator

control input for oscillator

oscillator output

supply voltage

oscillator output

smoothing oscillator regulator

reference voltage

record/playback select input

ground

March 1987
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TDA1600

FUNCTIONAL DESCRIPTION

Playback amplifier

The playback amplifier is a low noise pre-amplifier which is internally connected to the head-switch.
The gain of the amplifier can be externally fixed, to provide an optimal output voltage for a noise
reduction system (e.g. Dolby). The playback constants (70 us and 120 us) are determined by external
components, while the switch over is controlled by the logic part of the circuit. In the record mode,
the playback amplifier is switched OFF.

Head-switch
The electronic head-switch has two positions:

® record mode: the playback side of the head is switched to signal ground, while the recording side is
opened to allow the bias and audio current to be fed to the head.

@ playback mode: the recording side of the head is switched to signal ground, while the playback side
is connected to the input of the playback amplifier.

Both of these positions are controlled by the logic part of the circuit.

Erase and bias oscillator

Every audio hi-fidelity cassette recorder contains a high frequency bias current for linearization of the
magnetic recording process on the tape. The high frequency bias current is added to the audio current
(from a recording amplifier) and fed into the recording head. The oscillator generates a voltage which is
converted into a bias current by an external resistor. The oscillator output voltage is dependent upon

the type of tape selected; Ferro (FeO5), Chrome (CrOp) or Metal. The selection of the voltage level is
controlled by the logic part, while the ratio level is determined by four external resistors. The oscillator
also provides the current necessary for erasing the tape. The bias oscillator is only activated during the
record mode.

LED driver

This circuit provides the voltage which drives the LED tape indicator. The circuit has three output
positions; 0, % Vp or Vp, all of which are controlled by the logic part of the device.

Reference voltage

The circuit delivers an output voltage which is half the supply voltage. By using this output as signal
ground, a symmetrical power supply is available (+ %2 Vp and —% Vp), which can be used for the
overall recording system. This application allows some flexibility in the choice of other IC’s and
components for the overall system.

Logic part

The logic part converts the incoming information, from the tape selector switches and from the
record/playback switch, into the necessary switching signals. The switching signals are required for
the analogue parts of the circuit. This conversion is determined by the input signal level and is in-
dependent of the rise or fall-time of this signal.

1296
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Multi-function oscillator switch
for an audio cassette recorder

TDA1600

DEVELOPMENT DATA

RATINGS

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

parameter conditions symbol min. max. unit
Supply voltage range Vp - 20 \%
Logic input voltage pins 13 and 23 \Z] 0 Vp \"
Control input voltage pins 15, 16 and 17 V) 0 Vp \"
Head-switch voltage pins 5 and 8 V) —60 +60 \%
Total power dissipation Tamb =+60°C Piot - 25 w
Storage temperature range Tstg —65 +150 oC
Junction temperature T - +150 oC

March 1987
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TDA1600

CHARACTERISTICS
Vp =15 V; f= 315 Hz; Tamp = 25 OC, unless otherwise specified (see Fig. 6)

parameter conditions symbol min. typ. max. unit
Supply
Supply voltage range Vp 10 15 20 A"
Supply current note 1,

playback mode Ip - 25 45 mA

record mode Ip - 50 70 mA
Playback amplifier position FeOp
Open loop gain ) Go 86 106 - dB
Closed loop gain note 2, FeO9p Ge 49 50 51 dB
Closed loop gain CrO9 and Metal Ge 30 31 32 dB
Output voltage V| =150 uV Vo — 50 — mV
Total harmonic

distortion Vo =50 mV THD - —60 —55 dB

Vo =500 mV THD - —-50 —45 dB
S/N ratio note 3;

weighted curve

20 Hz to 20 kHz

at position

CrO7 and Metal S/N 59 65 - dB

see Fig. 5,

weighted curve

A (IEC 179) at

position

CrO9 and Metal S/N — 61 - dB

weighted curve

20 Hz to 20 kHz

at position

CrO9 and Metal S/N - 54 - dB
Frequency response see Fig. 3

I
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Multi-function oscillator switch
for an audio cassette recorder

TDA1600

DEVELOPMENT DATA

parameter conditions symbol min. typ. max. unit
Channel separation Vo =50 mV 45 60 — dB
Ripple rejection Vrip = 100 mV,

f=100 Hz and

Rg=1kQ RR 35 41 — dB
Input impedance Z) 100 - - k2
Input bias current Ibias — 0,8 1,5 uA
D.C. output voltage

w.rt. Vg/z pins 6 and 7 Vo -1, -09 | - \Y
D.C. output voltage record mode
w.rt. Vg/z7 pins 6 and 7 Vo -1,1 -0,9 - \)

Input signal suppression record mode,

Vi=20mV,

f=285kHz — 65 - dB
Head-switch
Impedance ON playback mode,

(Vo3 =2V)

between pins

5/8 and 6/7 at

I =100 pA (rms) Zon - 40 80 Q
Impedance ON record mode,

(Vo3 =13V)

between pins

4/9 and 6/7 at

1=1,5mA (rms)

f=285kHz Zon — 10 30 Q
Leakage current between pins

5/8 and 6/7 at

Vpc=160V 1 — 1,0 25 HA
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TDA1600

CHARACTERISTICS (continued)

parameter conditions symbol min. typ. max. unit
Erase and bias oscillator
Oscillator frequency note 4 fo - 85 - kHz
Output current (peak value) lo - - 80 mA
Maximum output
voltage (peak) Vp=20V Vom - - 40 \
Control voltage range pins 15,16 and 17 | Vo -13 - -2 \%
Output voltage (peak) note 5, control
w.r.t. Vp voltage = -2 V Vo 1,8 2,0 2,2 \Y
Output voltage (peak) note 5, control
w.r.t. Vp voltage = —13 V Vo 12,8 13,0 13,2 \"
Input current at
control inputs I -4 — — uA
Distortion of output between pins 18
voltage and 20, Ig =
80 mA THD - —65 - dB
LED driver
QOutput voltage Vi3=15V,
(FeO2) and
Rioad = 10 kQ2 V1429l - — 10 \%
QOutput voltage loss Vi3=75V,
(CrO3) and
lop=—15mA V1i4-24 1,6 2,0 25 \'
Qutput voltage loss Vi3=0V,
(Metal) and
lop=15mA V14-19 1,5 2,0 25 Y
Output current limit o 156 +20 - mA
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Multi-function oscillator switch TDA1600
for an audio cassette recorder

DEVELOPMENT DATA

parameter conditions symbol min. typ. max. unit
Reference voltage
Output voltage note 6, no
external load V2224 725 | 750 | 7,75 \
Output voltage
deviation Al =15mA AV - 30 90 mV
Load current L — - 18 mA
Output current limit lol 20 30 - mA
Logic inputs
Input for tape selection pin 13
Input current I - -1 -20 HA
Input voltage FeOy Vi 11 - 15 \"
Input voltage CrOy Vi 6 - 9 \
Input voltage Metal Vi 0 — 4 \Y
Input for record/playback
mode selection pin 23
Input current h — —1 -20 MA
Input voltage see Fig. 4
playback mode V) 0 — 4 \Y
record mode \7 11 - 15 \%

Notes to the characteristics

1.

The supply current is measured in the test circuit without loading the LLED driver or the additional
load of the % Vp amplifier. In the record mode the tape selector is at Metal position.

. The closed loop gain will be fixed by RFe0, in the FeOg position, by R|:602//RC,.02 in the CrO5

position and by RFeOZ//RCrOZ in the Metal position. The gain of the amplifier must not be lower
than 30 dB.

. The S/N ratio is related to Vo =50mV (at f =315 Hz) and Rg =1k$.
. The oscillator frequency is determined by L and CL and may be adjusted between 60 kHz and

120 kHz.

- The voltage applied to the control inputs (pins 15, 16 and 17) is —(Vp — 2 V) min, and -2 V max.

with respect to Vp.

. The output voltage is independent of the operating mode (playback/record).
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7296705
+20 ]
V1/Vqp \
(dB) [
™~
+10 \\
\\
0 ™
\\ ref =50mV /315 Hz
N 120 us
\:\
N~ 2
—10 \ = 70 us T
N ,/
—20 J |
10 102 108 104 12 14 1618
Fig. 3 Playback frequency response.  freauency (Hz) 20,000
Vi3 7296704
(v)
Ve
2/3Vp+1 \
2/3Vp -1
1/3Vp+1
1/3Vp -1
— —— ———— ——— amels)
Metal CrO FeO FeO CrO Metal
2 2 2 2
Fig. 4(a) Tape select input.
V23 7296703
(V)
Ve
2/3Vp+1
1/3Vp—1
—— — —— " time (s}
playback record record playback

Fig. 4(b) Record/playback input.
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Multi-function oscillator switch TDA1600
for an audio cassette recorder

DEVELOPMENT DATA

APPLICATION INFORMATION

X+, 6204H
HF OUT 4——__< )_
\
vi v T v S A
record / playback P P -
ov Lt [:—"“"* ov DcrOZGD GD Dmetal
AAAAAAAAS
olm AR AR 20 68ka Vi
- AT F " tape select
474F A 3,3kQ 3k 30090
S20,47 uF = P
24 23 22 |21 20 19 18 17 16 15 14 13
OSCILLATOR b°’°2
Metal | FeO; A Metal
FeOy 0—1
S —
R R g C'Ozi' Vp
recort
'—D'-*'—-{:}—VP N
Vp/2 DIVIDER playback ™0 BIAS-CONTROL VOLTAGE LED DRIVER
[—]
LOGIC FeOy
O— playback o
- (0., —0
-\0— record 2
TDA1600  Metal
PLAYBACK PRE - AMPLIFIER HEAD -SWITCH PLAYBACK PRE-AMPLIFIER
record record
o-P Po
O O—
R playback playback R
Cr0y Croy
Metal | l/!noz Feong | Metal
p
1 2 3 |a 5 6 7 8 9 |10 " 12
R it t i} Rero, [ ] 2ke
20 02 12nF 1,2nF 2 R
RFe0, ’ 1 FeOy
| 70mH’ 1 - 4 3 70mH |
18k0 68nF " 3 signal ground - ™ 68nF 18ka
— —
_— ——1
68kQ 68kQ 7296707
220 220
2204F 2204F
HFIN 1 HF IN 2
pre-amplifier 1 output i” I’ pre-amplifier 2 output
4

Fig. 5 Application diagram.
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TDA1600

APPLICATION INFORMATION (continued)

L
v, ‘L
1 Vp —t
record / playback 44 V
ov P
ov
— Wﬂ p v
—0— * tape sefect
Py 474F
47 uF +
T 0,47 uF — 1+
24 23 22 21 20 19 18 17 16 15 14 13
OSCILLATOR ot 00'02 l
etal FeOy, A Metal
FeOy °—|
R R . Crozl Vp
E_“_":} recor
Vp ™~
Vp/2 DIVIDER playback —0 BIAS-CONTROL VOLTAGE LED DRIVER
c
LOGIC FeOy
O— playback
—8, CrOp—0 W
N0 record 2
TDA1600 TMe'@'
PLAYBACK PRE - AMPLIFIER HEAD -SWITCH PLAYBACK PRE-AMPLIFIER
record record
o-P r—/c P—O
(==O O
R playback playback R
cro, Croy
Metal l )Feoz FeOp £ Metal
9
1 2 3 |a 5 6 7 8 9 [10 1 12
—— 1 —{ R
cro, | [ 7500
RSD\HBE % RSDL\'CE 2
. Rreo.
signal ground + 2
75kQ Ry 1uF 1uF Ry 75kQ
{1
68kQ 68kQ 7296708
22Q 229
| 2204F 220 4F
pre - amplifier 1 output i -oi pre -amplifier 2 output
4 4
Fig. 6 Test circuit diagram.
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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 lorm < 1,5 A
Output power at digt = 10%

Vp=18V;R = 89 Po typ. 45 W

Vp=25V;R =150 Po typ. 5 W
Total harmonic distortion at P, <2 W; R|_ =8 Q dtot typ. 03 %
Input impedance | Zi| typ. 45 k)
Total quiescent current at Vp = 18 V ltot typ. 25 mA
Sensitivity for P, =25W; R =8 Q Vi typ. 556 mV
Operating ambient temperature Tamb —25to + 150 OC
Storage temperature Tstg —b5to + 150 OC

PACKAGE OQUTLINE
9-lead SIL; plastic (SOT110B).

November 1982
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TDA2611A

—o1
Y 4 RS R6
T ﬁﬂz TR4 [I] R1
J
D2Y ! Yr
- TR14
T (z
TRS | TR7 ’ JR18
TR20
R17 R9 R15
.,———ﬁmo
TR19
Tm:]— TR3 Tre }
e
R7 o2
[ o
[1]R3 JJ : TR21
TR6
m[‘] R4 TRo| |re l-]]mo R12 ——{:T[m R16
60 : o
,—l—, 7276436.1
6 6 b o
8 5 7 9

Fig. 1 Circuit diagram; pin 3 not connecied.
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5 W audio power amplifier TDA2611A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp max. 35 V
Non-repetitive peak output current losm max. 3 A
Repetitive peak output current IORM max. 16 A
Total power dissipation see derating 