INTEGRATED CIRCUITS

Semiconductors for Radio
and Audio Systems

TDA1555Q to TSA9456

DATAHANDBOOK

Philips Semiconductors

- PHILIPS

dea RV SRR




QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
a three-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substances that, if exposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical,
‘'special’ or sometimes ‘'industrial' waste. Disposal as domestic waste is
usually not permitted.
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Philips Semiconductors

Semiconductors for Radio and
Audio Systems

RADIO RECEIVERS
AM receivers
TDA1072A
TDA1072AT
TDA1572
TDA1572T
TEA5551T

TEA6200

AM/FM receivers
TEAS570
TEAS5591
TEA5591A
TEA5592
TEA5594

FM receivers
TDA1574
TDA1574T
TDA1575T
TDA1576T
TDA1595T
TDA1596
TDA1596T
TDA1599/T
TDA7000
TDA7010T
TDA7021T

TDA7088T
TEA6100

SEMICONDUCTORS
BB112
BB130
BB204B/G
BB212
BB804
BF245A,B,C
BF246/247A,8,C

Jiina 1992

AM receiver circuit for car radio
AM receiver circuit for car radio
AM receiver circuit for hi-fi and car radio
AM receiver circuit for hi-fi and car radio

single-chip- AM radio circuit, plus dual AF amplifier, for pocket
receivers with headphones

AM upconversion radio receiver; 10.7 MHz IF

RF/IF circuit for AM/FM radio
AM/FM radio receiver circuit
AM/FM radio receiver circuit
AM/FM radio receiver circuit
AM/FM radio receiver circuit

integrated FM tuner for radio receivers

integrated FM tuner for radio receivers

integrated FM-tuner for radio receivers

FM/IF amplifier/demodulator circuit

FM front-end for car radios

IF amplifier/demodulator for FM radio receivers

IF amplifier/demodulator for FM radio receivers

IF amplifier/demodulator for FM receivers

FM radio circuit

FM radio circuit; mono

FM radio circuit; stereo/mono; for low voltage micro tuning
system (MTS)

FM receiver circuit for portable radio

FM/IF system and microcomputer-based tuning interface; 12C-bus

silicon planar variable capacitance diode
variable capacitance diode

silicon planar variable capacitance double diodes
AM variable capacitance double diodes

VHF variable capacitance double diodes
n-channel silicon field-effect transistors
n-channel silicon field-effect transistors

907

Functional index

605
621
959
977
1441

1579

1453
1489
1507
1519
1533

993
1001
1011
1021

- 1075

1081
1099
1117
1231
1239
1247
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~ Functional index

BF545A,B,C

BF992

BF998
J108/109/110
J308/309/310
PMBFJ308/309/310

n-channel silicon junction field-effect transistor
silicon n-channel dual gate MOS-FET

silicon n-channel dual gate MOS-FET
n-channel junction FETs

n-channel silicon field-effect transistors
n-channel silicon field-effect transistors

Frequency/voltage synthesizers

SAA1057
TDA7030T
TSA6057/T

radio tuning PLL frequency synthesizer
low voltage micro tuning system (MTS)
radio tuning PLL frequency synthesizer; 12C-bus

ARI and RDS signal decoders

SAA6579T
SAF7579
TDA1579/T
TDA1681T

Antenna diversity
TEA6101/T

radio data system demodulator (RDS)

RDS demodulator circuit

traffic warning decoder circuit (AM carriers); ARI system
decoder for traffic warning (VWF) radio transmissions

Antenna diversity circuit

Satellite radio receiver circuits

SAA7500

Stereo decoders
TDA1578A
TDA1591/T
TDA7040T
TEA5580
TEA5581/T

interference suppressors
TDA1001B/BT
TDA1591/T

June 1992

Digital satellite radio broadcasting tuner decoder (SAT-2)

time multiplex PLL stereo decoder

PLL stereo decoder with interference and noise suppression
PLL stereo decoder; low voitage ,

PLL stereo decoder for medium-fi and car radios

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

interference and noise suppression circuit for FM receivers
PLL stereo decoder with interference and noise suppression

908

63
75
81
91
95
105

259
1257

201
507
1045
1055

1571

491

1031
1065
1267
1467
1477

515
1065
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Semiconductors for Radio and

Audio Systems Functional index

AUDIO CIRCUITS

12C-bus controlied

TEA6300/T car radio preamplifier and source selector with sound and fader 1591
controls; 12C-bus
TEA6310T sound fader control circuit; 12C-bus 1607
TEA6330T sound fader control circuit for car radios; 12C-bus 1625
TEA6360 five band equalizer circuit; [2C-bus 1639
DC-controlled
TDA1029 signal-sources switch (4 x two channels) 591
TDA1074A dual tandem electronic potentiometer circuit 639
TDA1524A stereo tone/volume control circuit 751
TDA1526 stereo tone/volume control circuit 763
Audio amplifiers
TDA1010A 6 W audio power amplifier for in-car applications/10 W audio 525
power amplifier for mains-fed applications
TDA1011 2 to 6 W audio power amplifier 543
TDA1013B 4 W audio power amplifier with DC volume control 565
TDA1015 1 to 4 W audio power amplifier 563
TDA1015T 0.5 W audio power amplifier 573
TDA1016 2 W recording/playback audio power amplifier with preamplifier, 579
automatic level control, short-circuit and thermal protection
TDA1020 12 W car radio audio power amplifier with preamplifier 585
TDA1510AQ 24 W BTL or 2 x 12 W stereo car radio power amplifier 649
TDA1514A 50 W hi-fi power amplifier for digital audio (e.g. Compact Disc) 657
TDA1515BQ 24 W BTL or 2 x 12 W stereo car radio power amplifier 665
TDA1516BQ 22 W BTL or 2 x 11 W stereo car radio power amplifier 671
TDA1516CQ 22 W BTL car radio power amplifier 679
TDA1517 2 x 6 W stereo car radio audio power amplifier 687
TDA1518BQ 22 W BTL or 2 x 11 W stereo car radio power amplifier 695
TDA1519 2 x 6 W stereo car radio audio power amplifier 703
TDA1519A 22 W BTL or 2 x 11 W stereo car radio power amplifier 71
TDA1519B 12 W BTL or 2 x 6 W stereo car radio power amplifier 721
TDA1521/Q 2 x 12 W hi-fi stereo audio power amplifier 731
TDA1521A 2 x 6 W hi-fi stereo audio power amplifier 741
TDA1551Q 2 x 22 W BTL or 4 x 11 W car radio amplifier with diagnostic 857
facility; 12C-bus i
TDA1552Q 2 x 22 W BTL stereo car radio power amplifier 869
TDA1553Q 2 x 22 W BTL stereo car radio power amplifier with loudspeaker 877

hinAa 1009
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Functional index

Audio Systems
TDA1553CQ 2 x 22 W stereo BTL car radio power amplifier 885
TDA1554Q 4 x 11 W single-ended or 2 x 22 W power amplifier 893
TDA1555Q 4 x 11 W single-ended or 2 x 22 W power amplifier with distortion 925
detector
TDA1556Q 2 x 22 W stereo BTL differential amplifier 935
TDA1557Q 2 x 22 W BTL stereo car radio power amplifier with speaker 943
protection
TDA1558Q 2x 22 Wor 4 x 11 W single-ended car radio power amplifier 951
TDA2611A 5 W audio power amplifier 1163
TDA2613 6 W hi-fi audio power amplifier 1163
TDA2614 6 W hi-fi audio power amplifier 1171
TDA2615 2 x 6 W hi-fi audio power amplifier 1179
TDA2616/Q 2 x 12 W hi-fi audio power amplifier with mute 1187
TDA7050 low voltage mono/stereo power amplifier 1275
TDA7050T low voltage mono/stereo power amplifier 1279
TDA7052 1 W BTL mono audio amplifier for portable applications 1283
TDA7052A/AT 1 W BTL mono audio amplifier with DC volume control 1289
TDA7053 2 x 1 W BTL stereo audio power amplifier for portable 1297
applications
TDA7056 3 W mono BTL audio output amplifier for portable applications 1305
TDA7056A 3 W BTL mono audio output amplifier with DC volume control 1311
TDA7057Q 2 x 3 W stereo BTL audio output amplifier 1317
Voltage stabilizers
TDA3601Q/AQ multiple output voltage regulators 1207
TDA3602 multiple output voltage regulator 1217
Dolby circuits
TEA0655 dual Dolby B noise reduction circuit for playback applications 1415
TEA0657 dual Dolby B noise reduction circuit 1423
TEA0665/T Dolby B & C type noise reduction circuit 1431
Audio cassette recorder circuits
TDA1602A double-deck playback/record IC (DDPR) 1133
Data conversion; ADCs, DACs
SAA7322/7323 stereo CMOS bitstream DAC for digital audio systems 363
SAA7350 20-bit input bitstream conversion DAC for digital audio systems 437
SAA7351 20-bit input bitstream conversion DAC for digital audio systems 457
SAA7360 bitstream conversion ADC for digital audio systems 475
June 1992 910
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Audio Systems
TDA1541 dual 16-bit DAC , 773
TDA1541A stereo high performance 16-bit DAC 783
TDA1543 dual 16-bit economy DAC (I2S bus format) 801
TDA1543A dual 16-bit economy DAC (Japanese format) 811
TDA1543(A)/S6 dual 16-bit low-cost economy DAC (relaxed version of 821
TDA1543A)
TDA1544 dual 16-bit low-noise DAC 823
TDA1545 stereo continuous calibration DAC ‘ 833
TDA1547 dual top-performance bitstream DAC 843
Compandors
NE/SA572 programmable analog compandor 147
NE/SA576 low power compandor 155
Digital audio systems
SAA7220 digital filter and interpolator for Compact Disc and digital audio 299
systems; 12S-bus
SAA7274/T audio digital input circuit (ADIC); 12S-bus 321
SAA7310 decoder for Compact Disc (third generation); 12S-bus 333
SAA7341 CMOS digital decoding IC for Compact Disc 379
SAA7345 CMOS digital decoding IC with RAM for Compact Disc 405
TDA1542 high performance digital filter 793
TDA7072 CD single motor-drive circuit in BTL configuration 1323
TDA7072A/AT single BTL power driver 1331
TDA7073 CD dual motor-drive circuit in BTL configuration 1337
TDA7073A/AT dual BTL power driver 1347
TDAB8S08T/AT photo diode signal processor for Compact Disc single-spot 1367
read-out systems
TDA8809T radial error signal processor for Compact Disc 1387
TDA8900 photo-diode signal processor for Compact Disc 1399
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Functional index

MICROCONTROLLERS

Microcontrollers (8051/80C51 fa_miiy CMOS; PCB8xCxxx or PCF 8xCxxx)

80C31/51/87C51

80CL51

80C32/52/87C52

80/83CL410

80/83/87C451
80/83/87C528
80/83/87C550

80/83/87C552

80/83C562

80/83/87C592
80/83/87C652
P83CL580
83/87C654
83/87C751
83/87C752
83C851

CMOS single-chip, 8-bit microcontroller

single-chip, low voltage, 8-bit microcontroller

CMOS single-chip, 8-bit microcontroller

low voltage/low power, single-chip, 8-bit microcontroller
CMOS single-chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller with A/D and watchdog
timer

single chip, 8-bit microcontroller with 10-bit A/D, capture/compare
timer, high speed outputs, PWM

single chip, 8-bit microcontroller with 8-bit A/D, capture/compare
timer, high speed outputs, PWM

single-chip 8-bit microcontroller with CAN controller

CMOS single chip, 8-bit microcontroller

low-voltage single-chip 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller with A/lD, PWM
CMOS single chip, 8-bit microcontroller with on-chip EEPROM

84Cxx family CMOS; PCA84Cxx or PCF84Cxx

PCF84C00
PCF84C12A
PCF84C21/C
PCF84C22A
PCF84C41/C
PCF84C42A
PCF84C81/C
PCF84C85
PCF84C230
PCF84C430
PCF84C633A

PCF84C853A

single chip, 8-bit microcontroller with 12C-bus interface
single-chip, 8-bit microcontrolier

single chip, 8-bit microcontroller with I2C-bus interface
single-chip, 8-bit microcontroller

single chip, 8-bit microcontroller with 12C-bus interface
single-chip, 8-bit microcontroller

single chip, 8-bit microcontroller with I2C-bus interface
single-chip, 8-bit microcontroller with 32 1/O lines

single-chip, 8-bit microcontroller with LCD driver

single-chip, 8-bit microcontroller with LCD driver

single-chip, 8-bit microcontroller with LCD driver, derivative port,
timer/capture and timer/counter

single-chip, 8-bit microcontroller with LCD driver, derivative port,
timer/capture and timer/counter

80C48 family CMOS; PCB80Cxx or PCF80Cxx

PCB80C39/49

June 1992

single-chip, 8-bit CMOS microcontroller

912

115
117
119
121
123
125
127

129

131

133
135
137
139
141
143
145

173
175
173
175
173
175
173
177
179
181
183

185

159
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Functional index

Power monitoring circuits
PCF1252-X Family

NON-VOLATILE MEMORIES
PCF8570/C
PCF8571
PCF8581/C
PCX8582X-2 Family

PCX8594X-2 Family
PCX8598X-2 Family

power failure detector and reset generator

256 bytes static RAM; 12C-bus
128 bytes static RAM; 12C-bus
128 x 8 EEPROM; I2C-bus

256 bytes EEPROM with error correction, extended endurance
and low supply voltage; 12C-bus

512 x 8-bit CMOS EEPROMS with I2C-bus interface
1024 x 8-bit static CMOS EEPROM with I12C-bus interface

CLOCK/CALENDAR CIRCUITS

PCF8573
PCF8583

/O EXPANDERS
PCD8584
PCF8574/A
SAA1300

clock calendar; 12C-bus
clock calendar with 256 x 8-bit static RAM; 12C-bus

12C-bus master/slave interface controller
remote 8-bit I/O expander; 12C-bus
tuner switch circuit

DACs/ADCs FOR ANALOG CONTROLS

PCF8591
TDAB8442
TDA8444

June 1992

8-bit ADC/DAC; I2C-bus
12C-bus interface for colour decoders
octuple 6-bit DAC; I12C-bus

913

163

195
195
209
215

229
243

197
211

161
199
271

213
1363
1365
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Semiconductors for Radio and

Audio Systems Functional index

DISPLAY DRIVERS (LCD display)

PCF1303T 18-element bar graph LCD driver (with analog input) 167

PCF2115 LCD controller/driver for 2-line x 24 character displays 169

PCF8566 universal LCD driver for low muitiplex rates 187

PCF8567C universal LCD driver for up to 32 directly driven LCD segments; 189
12C-bus

PCF8568 LCD row driver for dot matrix displays 191

PCF8569 LCD column driver for matrix for text/graphics displays 1:8 to 193
1:16 multiplex; 40 columns outputs; I2C-bus

PCF8576 universal LCD driver for low multiplex rates 1:1 to 1:4); max. 160 201
segments; I2C-bus

PCF8577/A/C/ICA LCD direct/duplex driver with [2C-bus interface 203

PCF8578 LCD row/column driver for dot matrix graphic displays 205

PCF8579 LCD column driver for dot matrix text/ graphics displays; 40 207

column outputs; 12C-bus

LED DISPLAY
SAA1064 4-digit LED driver; 12C-bus 269

IR REMOTE CONTROL CIRCUITS

PCF1254 infrared remote control transmitter with 22-bit EEPROM 165

SAA3007 low voltage IR RECS-80 remote control transmitter 275

SAA3008 low voltage IR RECS-80 remote control transmitter 277

SAA3009/49 infrared remote control decoders 279

SAA3010 high-performance transmitter (RC-5) for infrared remote control; 289
low voltage

TDA3047 high performance amplifier for infrared remote control; positive 1195
output voltage

TDA3048 high performance amplifier for infrared remote control; negative 1201
output voltage

TSA9036/9037 receiver IC for infrared remote control (including photo-diode) 1659

TSA9455/9456 receiver IC for infrared remote control 1663

June 1992 914
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Numerical index

SEMICONDUCTORS
BB112

BB130

BB204B/G

BB212

BB804

BF245A,B,C
BF246/247A,B,C
BF545A,B,C

BF992

BF998
J108/109/110
J308/309/310
PMBFJ308/309/310

INTEGRATED CIRCUITS
80C31/51/87C51
80CL51
80C32/52/87C52
80/83CL410
80/83/87C451
80/83/87C528
80/83/87C550

80/83/87C552

80/83C562

80/83/87C592
80/83/87C652
P83CL580
83/87C654
83/87C751
83/87C752
83C851
NE572

NE576

June 1992

Numerical index

silicon planar variable capacitance diode
variable capacitance diode

silicon planar variable capacitance double diodes
AM variable capacitance double diodes

VHF variable capacitance double diodes
n-channel silicon field-effect transistors
n-channel silicon field-effect transistors
n-channel silicon junction field-effect transistor
silicon n-channel dual gate MOS-FET

silicon n-channel dual gate MOS-FET
n-channel junction FETs

n-channel silicon field-effect transistors
n-channel silicon field-effect transistors

CMOS single-chip, 8-bit microcontroller

single-chip, low voltage, 8-bit microcontroller

CMOS singie-chip, 8-bit microcontrolier

low voltage/low power, single-chip, 8-bit microcontroller
CMOS single-chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller with A/D and watchdog
timer

single chip, 8-bit microcontroller with 10-bit A/D, capture/compare
timer, high speed outputs, PWM

single chip, 8-bit microcontroller with 8-bit A/D, capture/compare
timer, high speed outputs, PWM

single-chip 8-bit microcontroller with CAN controller

CMOS single chip, 8-bit microcontroller

low-voltage single-chip 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller

CMOS single chip, 8-bit microcontroller with A/D, PWM
CMOS single chip, 8-bit microcontroller with on-chip EEPROM
programmable analog compandor

low power compandor

915

115
117
119
121
123
125
127

129

131

133
135
137
139
141
143
145
147
155
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Semiconductors for Radio and

Numerical index

‘Audio Systems
PCB80C39/49 single-chip, 8-bit CMOS microcontroller 159
PCD8584 [2C-bus master/slave interface controller 161
PCF1252-X Family power failure detector and reset generator - 163
PCF1254 infrared remote control transmitter with 22-bit EEPROM 165
PCF1303T 18-element bar graph LCD driver (with analog input) 167
PCF2115 LCD controller/driver for 2-line x 24 character displays 169
PCF84C00 single chip, 8-bit microcontroller with 12C-bus interface 173
PCF84C12A single-chip, 8-bit microcontroller 175
PCF84C21/C single chip, 8-bit microcontroller with 12C-bus interface 173
PCF84C22A single-chip, 8-bit microcontroller 175
PCF84C41/C “single chip, 8-bit microcontroller with 12C-bus interface 173
PCF84C42A single-chip, 8-bit microoontroller ) 175
PCF84C81/C single chip, 8-bit microcontroller with I2C-bus interface 173
PCF84C85 single-chip, 8-bit microcontroller with 32 1/0 lines 177
PCF84C230 single-chip, 8-bit microcontroller with LCD driver 179
PCF84C430 single-chip, 8-bit microcontroller with LCD driver 181
PCF84C633A single-chip, 8-bit microcontrolier with LCD driver, derivative port, 183
timer/capture and timer/counter
PCF84C853A single-chip, 8-bit microcontroller with LCD driver, derivative port, 185
timer/capture and timer/counter
PCF8566 universal LCD driver for low multiplex rates 187
PCF8567C universal LCD driver for up to 32 direct driven LCD segments; 189
12C-bus
PCF8568 LCD row driver for dot matrix displays 191
PCF8569 LCD column driver for matrix for text/graphics displays 1:8 to 193
“1:16 multiplex; 40 columns outputs; [2C-bus
PCF8570/C 256 bytes static RAM; 12C-bus 195
PCF8571 128 bytes static RAM; 12C-bus 195
PCF8573 clock calendar; 12C-bus ‘ 197
PCF8574/A remote 8-bit I/O expander; I2C-bus” 199
PCF8576 universal LCD driver for low multlplex rates 1:1 to 1:4); max. 160 201
segments; [2C-bus
PCF8577/A/C/CA LCD direct/duplex driver with 1°C-bus interface 203
PCF8578 LCD row/column driver for dot matrix graphic displays 205
PCF8579 LCD column driver for dot matrix text/ graphlcs displays; 40 207
column outputs; 12C-bus ’
PCF8581/C 128 x 8 EEPROM; 12C-bus 209
PCF8583 clock calendar with 256 x 8-bit static RAM; 12C-bus 211
PCF8591 8-bit ADC/DAC; I2C-bus - 213
PCX8582X-2 Family 256 bytes EEPROM with error correction, extended endurance 215
and low supply voltage; 12C-bus
PCX8594X-2 Family 512 bytes EEPROM with error correction, extended endurance 229

June 1992

and low supply voltage; I2C-bus

916



Philips Semiconductors

Semiconductors for Radio and
Audio Systems

Numerical index

PCX8598X-2 Family

SA572
SA576
SAA1057
SAA1064
SAA1300
SAA3007
SAA3008
SAA3009/49
SAA3010

SAAG579T
SAA7220

SAA7274/T
SAA7310
SAA7322/7323
SAA7341
SAA7345
SAA7350
SAA7351
SAA7360
SAA7500
SAF7579
TDA1001B/BT
TDA1010A

TDA1011
TDA1013B
TDA1015
TDA1015T
TDA1016

TDA1020
TDA1029
TDA1072A
TDA1072AT
TDA1074A
TDA1510AQ

June 1992

1024 bytes EEPROM with error correction, extended endurance
and low supply voltage; 12C-bus

programmable analog compandor

low power compandor ‘

radio tuning PLL frequency synthesizer

4-digit LED driver; 12C-bus interface

tuner switching circuit; 12C-bus

low voltage IR RECS-80 remote control transmitter
low voltage IR RECS-80 remote control transmitter
infrared remote control decoders

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

radio data system demodulator (RDS)

digital filter and interpolator for Compact Disc and digital audio
systems; |12S-bus i

audio digital input circuit (ADIC); 12S-bus

CMOS decoder for Compact Disc systems; 12S-bus

stereo CMOS bitstream DAC for digital audio systems

CMOS digital decoding IC for Compact Disc

CMOS digital decoding IC with RAM for Compact Disc

20-bit input bitstream conversion DAC for digital audio systems
20-bit input bitstream conversion DAC for digital audio systems
bitstream conversion DAC for digital audio systems

Digital satellite radio broadcasting tuner decoder (SAT-2)

RDS demodulator circuit '

interference and noise suppression circuit for FM receivers

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

2 to 6 W audio power amplifier

4 W audio power amplifier with DC volume control
1 to 4 W audio power amplifier

0.5 W audio power amplifier

2 W recording/playback audio power amplifier with preamplifier,
automatic level control, short-circuit and thermal protection

12 W car radio audio power amplifier with preamplifier
signal-sources switch (4 x two channels)

AM receiver circuit for car radio

AM receiver circuit for car radio

dual tandem electronic potentiometer circuit

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

917

243

147
155
259
269
271
275
277
279
289

291
299

321
333
363
379
405
437

457

475
491
507
515
525

543
555
563
573
579

.585

591
605

- 621

639
649
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Audio Systems
TDA1514A 50 W hi-fi power amplifier for digital audio (e.g. Compact Disc) 657
TDA1515BQ 24 WBTL or 2 x 12 W stereo car radio power amplifier 665
TDA1516BQ 22 W BTL or 2 x 11 W stereo car radio power amplifier 671
TDA1516CQ 22 W BTL car radio power amplifier 679
TDA1517 2 x 6 W stereo car radio power amplifier 687
TDA1518BQ 22 WBTL or 2 x 11 W stereo car radio power amplifier 695
TDA1519 2 x 6 W stereo car radio power amplifier 703
TDA1519A 22 WBTL or 2 x 11 W stereo car radio power amplifier M
TDA1519B 12 WBTL or 2 x 6 W stereo car radio power amplifier 721
TDA1521/Q 2 x 12 W hi-fi audio power amplifier 731
TDA1521A 2 x 6 W hi-fi audio power amplifier 741
TDA1524A stereo tone/volume control circuit 751
TDA1526 stereo tone/volume control circuit 763
TDA1541 dual 16-bit DAC 773
TDA1541A stereo high performance 16-bit DAC 783
TDA1542 high performance digital filter 793
TDA1543 dual 16-bit economy DAC (I2S-bus format) 801
TDA1543A dual 16-bit economy DAC (Japanese format) 811
TDA1543(A)/S6 dual 16-bit low-cost economy DAC (relaxed version of 821
TDA1543A)
TDA1544 dual 16-bit low-noise DAC 823
TDA1545 stereo continuous calibration DAC 833
TDA1547 dual top-performance bitstream DAC 843
TDA1551Q 2 x 22 W BTL or 4 x 11 W car radio power amplifier with 857
diagnostic facility; 12C-bus
TDA1552Q 2 x 22 W BTL stereo car radio power amplifier 869
TDA1553Q 2 x 22 W BTL stereo car radio power amplifier with loudspeaker 877
protection
TDA1553CQ 2 x 22 W stereo BTL car radio power amplifier 885
TDA1554Q 4 x 11 W single-ended or 2 x 22 W power amplifier 893
TDA1555Q 4 x 11 W single-ended or 2 x 22 W power amplifier with distortion 925
detector
TDA1556Q 2 x 22 W stereo BTL differential amplifier 935
TDA1557Q 2 x 22 W stereo BTL car radio power amplifier with speaker 943
protection
TDA1558Q 2 x 22 W or 4 x 11 W single-ended car radio power amplifier 951
TDA1572 AM receiver circuit for hi-fi and car radio 959
TDA1572T AM receiver circuit for hi-fi and car radio 977
TDA1574 integrated FM tuner for radio receivers 993
TDA1574T integrated FM tuner for radio receivers 1001
TDA1575T integrated FM-tuner for radio receivers 1011
TDA1576T FM-IF amplifier/demodulator circuit 1021
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Audio Systems
TDA1578A time multiplex PLL stereo decoder 1031
TDA1579/T traffic warning decoder circuit (AM carriers); ARI system 1045
TDA1581T decoder for traffic warning (VWF) radio transmissions 1055
TDA1591/T PLL stereo decoder with interference and noise suppression 1065
TDA1595T FM front-end for car radios 1075
TDA1596 IF amplifier/demodulator for FM radio receivers 1081
TDA1596T IF amplifier/demodulator for FM radio receivers 1099
TDA1599/T IF amplifier/demodulator for FM receivers 1117
TDA1602A double-deck playback/record IC (DDPR) 1133
TDA2611A 5 W audio power amplifier 1153
TDA2613 6 W hi-fi audio power amplifier 1163
TDA2614 6 W hi-fi audio power amplifier 1171
TDA2615 2 x 6 W hi-fi audio power amplifier 1179
TDA2616/Q 2 x 12 W hi-fi audio power amplifier with mute 1187
TDA3047 high performance amplifier for infrared remote control; positive 1195
output voltage
TDA3048 high performance amplifier for infrared remote control; negative 1201
output voltage
TDA3601Q/AQ multiple output voltage regulators 1207
TDA3602 multiple output voltage regulator 1217
TDA7000 FM radio circuit 1231
TDA7010T FM radio circuit; mono 1239
TDA7021T FM radio circuit; stereo/mono; for low voltage micro tuning 1247
system (MTS)
TDA7030T low voltage micro tuning system (MTS) 1257
TDA7040T PLL stereo decoder; low voltage 1267
TDA7050 low voltage mono/stereo power amplifier 1275
TDA7050T low voltage mono/stereo power amplifier 1279
TDA7052 1 W BTL mono audio amplifier for portable applications 1283
TDA7052A/AT 1 W BTL mono audio amplifier with DC volume control 1289’
TDA7053 2 x 1 W BTL stereo audio power amplifier for portable 1297
applications
TDA7056 3 W mono BTL audio output amplifier for portable applications 1305
TDA7056A 3 W BTL mono audio output amplifier with DC volume control 1311
TDA7057Q 2 x 3 W stereo BTL audio output amplifier 1317
TDA7072 CD single motor-drive circuit in BTL configuration 1323
TDA7072A/AT single BTL power driver 1331
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Philips Semiconductors

Semiconductors for Radio and

Numerical index

Audio Systems
TDA7073 CD dual motor-drive circuit in BTL configuration 1337
TDA7073A/AT: dual BTL power driver 1347
TDA7088T FM receiver circuit for portable radio 1355
TDAB442 12C-bus interface for colour decoders 1363
TDA8444 octuple 6-bit DAC; 12C-bus 1365
TDAB808T/AT photo diode signal processor for Compact Disc. single-spot 1367
read-out systems
TDA8809T radial error signal processor for Compact Disc 1387
TDAS8900 photo-diode signal processor for Compact Disc 1399
TEA0655 dual Dolby B noise reduction circuit for playback applications 1415
TEA0657 dual Dolby B noise reduction circuit 1423
TEA0665/T Dolby B & C type noise reduction circuit 1431
TEAS551T single-chip AM radio circuit, plus dual AF ampilifier, for pocket 1441
receivers with headphone
TEAS5570 RF/IF circuit for AM/FM radio 1453
TEAS5580 PLL stereo decoder for medium-fi and car radios 1467
TEAS5581/T PLL stereo decoder with source selector switch for medium-fi 1477
and car radios
TEA5591 AM/FM radio receiver circuit 1489
TEAB5591A AM/FM radio receiver circuit 1507
TEA5592 AM/FM radio receiver circuit 1519
TEAS5594 AM/FM radio receiver circuit 1533
TEA6100 FM/IF system and microcomputer-based tuning interface; I2C-bus 1547
TEA6101/T Antenna diversity circuit 1571
TEA6200 AM upconversion radio receiver; 10.7 MHz IF 1579
TEA6300/T car radio preamplifier and source selector with sound and fader 1591
controls; 12C-bus
TEA6310T sound fader control circuit; 12C-bus 1607
TEA6330T sound fader control circuit for car radios; 12C-bus 1625
TEA6360 five band equalizer circuit; I2C-bus 1639
TSA6057/T radio tuning PLL frequency synthesizer; I2C-bus 1649
TSA9036/9037 receiver IC for infrared remote control (including photo-diode) 1659
TSA9455/9456 receiver IC for infrared remote control 1663

June 1992
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Philips Semiconductors

Semiconductors for Radio and

Audio Systems Numerical index

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

SAA3028 high perfbrmance transcoder (RC5) for infrared rermote control; 12C-bus
SAA7210 decoder for Compact Disc digital audio system

TDA1512A 12 to 20, W hi-fi audio power amplifier

TDA1512AQ 12to 20 W hi-fi audio power amplifier

TDA1520B 20 W hi-fi audio power amplifier; complete SOAR protection
TDA1520BQ 20 W hi-fi audio power amplifier; complete SOAR protection

TDA1576T FM/IF amplifier/demodulator circuit

June 1992 921
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DEVELOPMENT DATA

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

TDA1555Q

4 X 11 W SINGLE-ENDED OR 2 X22W POWER AMPLIFIER
WITH DISTORTION DETECTOR

GENERAL DESCRIPTION

The TDA1555Q is an integrated class-B output amplifier in a 17-lead single-in-line (SIL) plastic power
package. The circuit contains 4 x 11 W single-ended or 2 x 22 W bridge amplifiers. The device is primarily

developed for car radio applications.

Features

® Requires very few external components

® Flexibility in use — Quad single-ended
or stereo BTL

High output power

Low offset voltage at outputs
(important for BTL)

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)

Protected against electrostatic
discharge

No switch-on/switch-off plop

Low thermal resistance

Identical inputs (inverting and
non-inverting)

Flexible leads

Distortion detector

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

operating Vp 6.0 | 144 | 180V
Repetitive peak output current loRM - - 4 A
Total quiescent current ltot - 80 160 | mA
Stand-by current Isb - 0.1 100 | uA
Stereo BTL application
Output power RL=4%Q; THD = 10% Po 20 | 22 - w
Supply voltage ripple rejection RR 48 | — - dB
Noise output voltage

(RMS value) Rg=0%Q Vho(rms) | — 70 - mv
Input impedance 1Zl 25 | 30 38 | kQ
DC output offset voltage AVl - — 100 | mV
Quad single-ended application
Output power THD = 10%

RL=4Q Po - 6 - w
RL=2Q Po - 1 - w

Supply voltage ripple rejection RR 48 | — — dB
Noise output voltage

(RMS value) Rg=0%Q Vho(rms) |— | 50 - |V
Input impedance 1Z)l 50 |60 75. k&

PACKAGE OUTLINE
17-lead SIL-bent-to-DIL; plastic power (SOT243R).

\ ﬁVlav 1992
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TDA1555Q

ting input 1 —p

inverting input 1 —

supply voltage ripple

rejection

non-inverting input 2 —p-

inverting input 2 —p-

| VP4 | Vp2
|s |13
» mute switch
C TDA1555Q
60 kQ ___—."
< $ output 1
power stage
mute switch
Cm
]I
L
, {:
< $ output 2
power stage
Ve
i te/stand-b; itch
stand-by mute/stand-by switcl
switch
stand-by
reference
A
g voltage
15 |
j— distortion detector
15kQ
“
\J mute
4 _ switch
15kQ
Vret
17
mute switch
Cm
50 I
O 1
i i
12 $ output 4
2
kQ
18 kQ power stage
mute switch
L m
60 1
kQ ll
16 [ <
10
$ output 3
2
kQ
A
re 18 kQ power stage
ca
3 l 9 7 !ﬂ1
| GND1 | GND2 7224420.1
ground (signal) not connected
>
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power ground (substrate)

Fig.1 Block diagram.




4 x 11 W single-ended or 2 x 22 W power amplifier
with distortion detector

TDA1555Q

DEVELOPMENT DATA

PINNING

1 NINV1 non-inverting input 1

2 INV1 inverting input 1

3 GND ground (signal)

4 RR supply voltage ripple rejection
5 Vpg positive supply voltage 1

6 OuUT1 output 1

7 GND1 power ground 1 (substrate)

8 O0UT2 output 2

10
11
12
13
14
15
16
17

n.c.
OuUT3
GND2
OuUT4
Vp2
M/SS
DD
INV2
NINV2

not connected

output 3

power ground 2 (substrate)
output 4

positive supply voltage 2
mute/stand-by switch
distortion detector
inverting input 2
non-inverting input 2

\ ﬁﬂ av 1002
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TDA1555Q

FUNCTIONAL DESCRIPTION

The TDA1555Q contains four identical amplifiers with differential input stages (two inverting and two
non-inverting) and can be used for single-ended or bridge applications. The gain of each amplifier is

fixed at 20 dB {28 dB in BTL}. Specia!l features of this device are:

Mute/stand-by switch

® |ow stand-by current (< 100 uA)

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

Distortion detector

® At onset of clipping of one or more channels the distortion detector (pin 15) becomes active. This
information can be used to drive a sound processor or DC volume control to decrease the input
signal and so limit distortion.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions symbol min. max. unit
Supply voltage
operating Vp - 18 \Y
non-operating Vp - 30 \Y
load dump protected during 50 ms;
ty=>25ms Vp - 45 \
Non-repetitive peak output current losm - 6 A
Repetitive peak output current IORM - 4 A
Storage temperature range Tstg -55 + 150 oC
Junction temperature T — 150 oC
AC and DC short-circuit-safe voltage Vpsc - 18 \
Energy handling capability at outputs Vp=0V — 200 mJ
Reverse polarity VpR - 6 \%
Total power dissipation see Fig.2 Ptot - 60 w
80 7224412
Ptot
(W)

60 \
40 \\
20 \\

\

0
=50 0 50 100 150
Tamb °0)

Fig.2 Power derating curve.
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4 x 11 W single-ended or 2 x 22 W power amplifier
with distortion detector

TDA1555Q

DEVELOPMENT DATA

DC CHARACTERISTICS

Vp = 14.4 V; Tamp = 25 °C; measurements taken using Fig.4; unless otherwise specified

parameter conditions symbol min. | typ. | max. | unit
Supply
Supply voltage range note 1 Vp 6.0 144 | 180 | V
Total quiescent current ltot - 80 160 | mA
DC output voltage note 2 Vo - 6.9 - \
DC output offset voltage AVl — - 100 | mV
Mute/stand-by switch
Switch-on voltage level VonN 8.5 — — Vv
Mute condition Vmute 33 | — 64 |V
Output signal in mute V=1V (max.);

position f=1kHz Vo - - 2 mV
DC output offset voltage

(between pins 6 to 8

and 10 to 12) AVl - - 100 | mV
Stand-by condition Vsb 0 - 2 \%
DC current in

stand-by condition lsb - - 100 |mA
Switch-on current lsw - 12 40 HA

\ (Mav 1992
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TDA1555Q J L

AC CHARACTERISTICS

Vp=14.4V; R =4Q; f=1kHz; Tamp = 25 °C; measurements taken using Fig.3 for stereo BTL
application and Fig.4 for quad single-ended application unless otherwise specified

parameter conditions symbol min.| typ. max. | unit
Stereo BTL application
Output power THD = 0.6% Po 15 |17 - w
THD = 10% | Po 20 | 22 — w
Output power at Vp = 13.2V THD = 0.5% Po - - 12 - w
THD = 10% Po - 17 - w
Total harmonic distortion Po=1W THD - 0.1 - %
Power bandwidth THD = 0.5%
Po=—1dB
w.rt. 15W By - 20to | — Hz
15000
Low frequency roll-off note 3 i
-1dB fL - 45 — | Hz
High frequency roll-off —1dB fH 20 | — - kHz
Closed loop voltage gain Gy 25 | 26 27 dB
Supply voltage ripple rejection note 4
ON RR 48 | — - dB
mute : RR 48 | — - dB
stand-by RR 80 | — — dB
Input impedance |Z;] 25 | 30 38 k2
Noise output voltage
(RMS value) ;
ON Rg =0 Q; note 5 Vho(rms) | — 70 - nv
ON Rg =10 kS2; note 5| Vno(rms) | — 100 200 | umV
mute notes 5 and 6 Vno(rms) | — 60 - Y
Channel separation Rg=10kQ o 40 | — - dB
Channel unbalance |AG,| - — 1 dB
Distortion detector ipp =50uA THD 2 |- 5 %
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4 x 11 W single-ended or 2 x 22 W power amplifier TDA1 555Q
with distortion detector

DEVELOPMENT DATA

parameter conditions symbol min. | typ. max. unit
Quad single-ended application
Output power note 7
i THD = 0.5% Po 4 5 - w
THD = 10% Po 5.5 6 - w
Output power at R =2 Q note 7
THD =0.5% Po 7.5 8.5 — w
: THD = 10% Py 10 11 — w
Total harmonic distortion Po=1W THD - 0.1 - %
Low frequency roll-off note 3
-3dB fL - 45 — Hz
High frequency roll-off —1dB fH 20 — — kHz
Closed loop voltage gain Gy 19 20 21 dB
Supply voltage ripple rejection | note 4
ON ) RR 48 - - dB
mute RR 48 - - dB
stand-by RR 80 - - dB
Input impedance 1Z;1 50 60 75 k2
Noise output voltage
(RMS value)
ON Rg=0Q;note 5 Vno(rms) | — 50 - InY
ON Rs=10k&2;note 5 | Vpo(rms) | — 70 100 nv
mute notes 5 and 6 Viho(rms) | — 50 - nv
Channel separation Rg=10kQ o 40 — — dB
Channel unbalance |AGy| - - 1 dB
Distortion detector Ipp =50uA THD 2 = 5 %

Notes to the characteristics

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

3. Frequency response externally fixed.
4

. 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.

o o

. Noise output voltage independent of Rg (V| =0 V).
7. Output power is measured directly at the output pins of the IC.
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TDA1555Q

APPLICATION INFORMATION

" . mute/stand-by switch Vp
dls!ortlonl detector 5 144V
i wonr L At )
| == SR 2200pF
| 15 14 5 [13 i \
TDA1555Q

220 nF
non-inverting input 1 —p— |-

[]eom [ﬁRL=4Q

N
2
inverting input 1 )’

3
ground (signal) — 60 kQ
' ; reference

voltage

9
———— not connected

i:.

supply voltage ripple ___]

rejection 60 kQ

220 nF

L
-
non-inverting input 2 =]} ‘__,l> 12
\_J\

e | [

16
inverting input 2 -

7224422

4
power ground (substrate)

Fig.3 Stereo BTL application circuit diagram.
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4 x 11 W single-ended or 2 x 22 W power amplifier

with distortion detector

TDA1555Q

DEVELOPMENT DATA

- it
distortion detector (mute/stand-by switch vp
* +14.4V
100 nF $ 2200 pF
| 15 14 5 [13 : \
S20 e TDA1555Q
. L L
non-inverting input 1 —p—}}— + s | outt
+
p 1000 uF
[] 60 kQ RL=40
7
+ 8 |ouT2
220 nF
2 +
inverting input 1 —>—" p -‘L 1000 uF
ground (signal) — 60 kQ RL=40Q
; reference
4 voltage 7
supply voltage ripple
de ot + Vp/2 _l_ 9
rejection P |
100 pF ; — not connected
y 60 kQ 4
L 17
non-inverting input 2 _HF * 12 {ouUT4
220 nF +
1> 1’ 1000 pF
R =4
[] 60 kQ %@ L=4@
4
290 1 * 10 |ouT3
n
16 +
inverting input 2 —H% - 1000 pF
R =4Q
] c
7 1"
v
w 7224421

power ground (substrate)

Fig.4 Quad single-ended application circuit diagram.
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Philips Semiconductors

2 x 22 W stereo BTL differential amplifier with speaker
protection and dynamic distortion detector

Product specification

TDA1556Q

FEATURES

Few peripheral components

High output power

Low output offset voltage

Fixed gain

Loudspeaker protection (with diagnostic facility)
Differential inputs

Dynamic Distortion Detector (DDD)
¢ High common mode input signal
Very high CMRR

Good ripple rejection
Mute/stand-by switch

Load dump protection

Short-circuit safe

Thermally protected

¢ Reverse polarity safe

o High energy handling capability at the outputs (Vp =
ov)

Electrostatic discharge protection

o No switch-on/switch-off plop

o Flexible leads

Low thermal resistance

GENERAL DESCRIPTION

TDA1556Q is a monolithic integrated class-B output
amplifier containing two 22 Watt amplifiers in a BTL
configuration. The device is contained in a 17-lead
single-in-line (SIL) plastic power package. It has two
differential inputs and is primarily intended for car
booster applications.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT
Vp positive supply voltage
operating 6.0 14.4 18 \"
non-operating - - 30 \
load dump - - 45 \
lorm repetitive peak output current - - 4 A
Ip total quiescent current - 80 - mA
Iy, stand-by current - 0.1 100 HA
low switch-on current - - 60 A
1Z| input impedance 50 - - kQ
Ty virtual junction temperature - - 150 °C
Po output power 4 Q; THD =10% - 22 - w
SVRR supply voltage ripple rejection Rs=0%Q;f=100 Hz to 48 - - dB
10 kHz
Vs DC output offset voltage - - 100 mV
o channel separation 40 - - dB
AG, channel unbalance - - 1 dB
CMRR rejection ratio - 72 - dB
ORDERING INFORMATION
PACKAGE
EXTENDED TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDA1556Q 17 SIL plastic SOT243R
May 1992 935



Philips Semiconductors

Product specification

2 x 22 W stereo BTL differential amplifier with speaker

. . . TDA1556Q
protection and dynamic distortion detector :
+Vp
input 1A 1
_< TDA1556Q
input 1B = 2 -< 6 output 1A
‘E - 8 output 1B
pop —H4—
14 "
stand-by
switch + stand-by
reference
. s Va 4 voliage
mute
] switch
N.C. e
input 2A ~» 16 gl
Input 28 17 In { 10 it
I *i
g
o
€
.
21, output 2B
4+ T ¢
&
1 7
» e
powerground
Fig.1 Block diagram.
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Phnhps Semiconductors Product specification

2 x 22 W stereo BTL dlfferentlal ampllfler with speaker

TDA1556
protection and dynamic distortion detector Q
PINNING
IN1A [1] ' SYMBOL PIN DESCRIPTION
IN1B [2] - [IN1A 1 |input signal 1A
ne. [3] SRy IN1B 2 input signal 1B
ooD [7] : ] fne 3 not connected
Vpi E . : DDD 4 dyn.a‘mic distortion detector
ouT 1A [5] Ve 5 positive supply voltage 1
- , OUT1A 6 output signal 1A
ano 1 [7] i GND1 7 power ground 1
out 18 [8] : OouT1B 8 output signal 1B
nc. [9] TDA1556Q : n.c. 9 not connected
ouT 2 [10] ‘ [ ‘ OUT2A 10 output signal 2A
GND 2 [11] : GND2 1 power ground 2
out 28 [12] ouT2B 12 output signal 2B
Ve [3] Ves 13 positive supply voltage 2
P2 M/SB 14 mute/stand-by switch
wsB E LSP 15 loudspeaker protection
Lsp [15] IN2A 16 input signal 2B
IN2A [16] ‘ IN2B 17 input signal 2A
iN2B [i7]
MLA381 - 1
Fig.2 Pin configuration.
THERMAL RESISTANCE
; ' THERMAL
output 1 output 2 » SYMBOL | PARAMETER RESISTANCE
irtual iuncti
virtualjunction R ja from junction to ambient in 40 KW
free-air
28KW 28w Ry i from junction to case (see 1.5 KW
Figs 3 and 4)
0.1 KW
MLA382
case
Fig.3 Thermal resistance.
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Philips Semiconductors Product specification

2 x 22 W stereo BTL differential amplifier with speaker
protection and dynamic distortion detector TDA1556Q

FUNCTIONAL DESCRIPTION Loudspeaker protection

The TDA1556Q contains two identical amplifiers each Should a short circuit to ground oceur, thereby forcing a
with a fixed gain of 26 dB and differential input stages. DC voltage = 1 V across the loudspeaker, a built-in

The device can be used for bridge-tied-load applications. protection circuit is activated to limit the DC voltage
The circuit has the following features: across the speaker to < 1 V. The delay time of the

protection circuit can be influenced by an external

* low stand-by current (< 100 pA) capacitor connected to pin 15.

o jow mute/stand-by switching current (fow cost supply o o

switch) A dynamic distortion detector (DDD) is activated when
clipping occurs at one or both output stages. Its
information may be used to operate a sound processor
or DC volume control to attenuate the input signal,
thereby minimizing the distortion.

e mute facility

LIMITING VALUES
in accordance with the absolute maximum system (IEC 134)

SYMBOL PARAMETER CONDITION MIN. MAX. | UNIT
Ve positive supply voltage .
operating - 18 \
non-operating - 30 |V
during 50 ms (load - 45 |V
dump protection); rise
time = 2.5 ms
losm non-repetitive peak output current - 6 A
lorm repetitive peak output current - 4 A
Tao storage temperature range -55 +150 |°C
Ty virtual junction temperature - +150 |[°C
Viso AC and DC short-circuit safe voltage - 18 |V
energy handling capability at outputs Vp=0 - 200 |'mJ
Vi reverse polarity - 6 \
Pt total power dissipation - 60 w

DC CHARACTERISTICS
Ve =144V, T, = 25 °C; unless otherwise specified.

SYMBOL PARAMETER conpimons | min. | TYR. | max. |uniT
Supply
Ve positive supply voltage note 1 6.0 14.4 18 \
le quiescent current ~ 80 160 mA
Vo DC output voltage note 2 - 6.9 - \
Ve DC output offset voltage operating - - 100 mV
Mute/stand-by
Von switch-on voltage level | 8.5 - - v
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Philips Semiconductors Product specification

2 x 22 W stereo BTL differential amplifier with speaker

protection and dynamic distortion detector TDA1556Q
SYMBOL | PARAMETER | conomons | min. [ Ttve | max. [uwir

MUTE CONDITION .

Ve mute voltage 3.3 - 6.4 \'

Vo output signal in mute position: - |V, (x=1V; f=1kHz - - 2 mV

Vo DC output offset voltage - - 100 mV

STANDBY CONDITION

Vg stand-by voltage 0 - 2 v

le DC standby current Viy<05V - - 100 pA
05V<V,<20V - - 500 pA

lw switch-on current - 25 60 pA

lpsc supply current short-circuit to ground; - 10 - mA
note 3

Loudspeaker protection

IAVg, 10420 | DC voltage across R, - - 1.0

Y4 delay time - 0.5 - s

Protection active (IAV, ¢l or IAV, | <1.0V

lis current information - 25 - pA

Vis voltage information 3.6 - - \'

Protection inactive (IAVgl and 1AV, ,,| < 0.1 V)

Vis [ voltage information | - - 03 |v

Notes to the DC characteristics

. The circuit is DC adjusted at V, = 6 to 18 V and AC operating at Vo =8.5to 18 V

. At18V <V, < 30 V the DC output voltage < V/2

. Conditions: V,, = 0 V; short-circuit to ground; switch V,, to MUTE or ON condition, rise time at V,, =2 10 ps
. Frequency response externally fixed

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

6. Mismatching is givén by the following equation:
Zy -
Z;

GO Hh W N =

Z,
2 x 100%

IAZl=

Z,-Z,
1A Z| =252 x100%
Zy

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

9. Common mode rejection ratio measured at the output with both inputs tied together. Vigus) <35 V;
f=100 Hz - 10 kHz

o]
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Philips Semiconductors

Product specification

2 x 22 W stereo BTL differential amplifier with speaker

protection and dynamic distortion detector TDA1556Q
AC CHARACTERISTICS
V=144 V; R =4 Q; f=1kHz; T, = 25 °C; unless otherwise specified
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT
Po output power THD =0.5% 15 17 - w
THD = 10% 20 22 - W
THD = 0.5%; - 12 - W
V,=132V
THD = 10%; - 17 - W
V,=132V
THD total harmonic distortion Po=1W - 0.1 - %
B power bandwidth THD = 0.5%; - 20to - Hz
Po =~-1dB; with 15000
respectto 15 W
fy low frequency roll-off -1 dB; note 4 - 25 - |Hz
fy high frequency roll-off -1dB 20 - - |kHz
G, closed loop voltage gain 25 26 27 |dB
SVRR supply voltage ripple rejection note 5
ON condition 48 - - |dB
MUTE condition 48 - - |dB
stand-by condition 80 - - |dB
1z input impedance 100 120 150 |kQ
1AZ|| input impedance note 6 - 4 - | %
Vio noise output voltage ON: Rg=0Q; note 7 - 70 120 |pV
ON: Rg = 10 kQ; - 100 e i\
note 7
MUTE: Rg = 10 kQ; - 60 - |uv
notes 7 and 8
o channel separation Rg=10kQ 40 - - dB
AG, channel unbalance - - 1 dB
CMRR common mode rejection ratio note 9 66 72 - |dB
THD total harmonic distortion lopp = 50 pA (peak) - 3.5 - %

May 1992
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Philips Semiconductors

Product specification

2 x 22 W stereo BTL differential amplifier with speaker
protection and dynamic distortion detector

TDA1556Q

1/2Rg

DDD mute/stand-by Vp
. 5 + .
| 1w 4
100 52200
5  [18

audio
source

[ nF Tp.F
B

[]Fcas

= 4.7 uF

T T

[] Rioad

n.c. 9
i
Vret 15 F——5
; ¥
nc.—| 3
TDA1556Q
12Rg 220nF
s f 16 >
I V 10
Zi3
audio
source
Ziy \
- 12
220 pF
|}1 17
I +

IS

MLA380-2

Fig.4 Stereo BTL test diagram.
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Philips Semiconductors

2 x 22 W BTL stereo car radio power

amplifier with speaker protection
T O A S R

FEATURES

Requires very few external components

¢ High output power
o Low offset voltage at output

¢ Fixed gain

Load dump

Good ripple rejection
e Mute/stand-|

by switch
protection

AC and DC short-circuit-safe to ground and V;
Thermally protected

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

Product specification

TDA1557Q

¢ Protected against electrostatic discharge
¢ No switch-on/switch-off plop

o Flexible leads

¢ Low thermal resistance.

GENERAL DESCRIPTION

The TDA1557Q is a monolithic integrated class-B output
amplifier in a 13-lead single-in-line (SIL) plastic power
package. The device contains 2 x 22 W amplifiers in BTL
configuration and has been pnmanly developed for car

radio applications.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve positive supply voltage range ‘
operating 6.0 14.4 i8 |V
non-operating - - 30 |V
load dump - - 45 |V
IORM repetitive peak output current - - 4 A
hot total quiescent current - 80 - mA
Iy stand-by current - 0.1 100 [pA
low switch-on current - - 60 |pA
iz input impedance 25 - - kQ
TxraL crystal temperature - - +150 |°C
Stereo application
Po output power THD = 10%; 4 Q - 22 - w
SVRR supply voltage ripple rejection =0;f=100 Hz to 10 kHz 45 - - dB
1AV, DC output offset voltage - - 250 |mV
o channel separation 40 - - |dB
IAG,! channel unbalance - - 1 |dB
G, closed loop voltage gain 45 46 47 |dB
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TDA1557Q 13 DIL plastic SOT141R
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Philips Semiconductors Product specification

2x 2?_W B_TL stereo car radiq power TDA1557Q
amplifier with speaker protection

POWER 3 10
STAGE i Vo
1 mute switch +Vp
input1 —» — {
4 $ output 1A
30kQ {
POWER
STAGE
{
{ » output 18

1830
TDA1557Q

< mute/stand-by

stand-by
Input 12 switch + stand-by
reference reference
voltage VA E voltage
+
mute N
switch )2
loudspeaker
protection |]_:|
* mute
reference voltage POWER
STAGE

13 mute switch oy
input2 —» + —
VA |

<

183Q 18.1kQ

mute switch 5
5

g 183Q 18.1 kQ é

i -» output 2B

e W ol

30kQ

:

POWER
STAGE

input % output 2A
reference

voltage

o)
A4

TN

:

2 5 8
MCDs24 - 1
. % .
signal ground power ground

Fig.1 Block diagram.




Philips Semiconductors

Product specification

2 x 22 W BTL stereo car radio power
amplifier with speaker protection

TDA1557Q

NP1 7]
GND1 2]
Vb4 E
outa [4]
anp [5]
ouTis 6

OUT2A | 7| TDA1557Q
GND | 8

outzs 8
Vpa [10]
M/ss [11]
Vet 1—1-_2—
INP2 [13]

MCD322-1

Fig.2 Pin configuration.

PINNING

SYMBOL PIN DESCRIPTION
INP1 1 input 1
GND1 2 ground (signal)
Vp 3 supply voltage 1
OUT1A 4 output 1A
GND 5 power ground 1
ouT1iB 6 output 1B
OUT2A 7 output 2A
GND 8 power ground 2
ouTa2B 9 output 2B
Ve, 10 supply voltage 2
M/SS 1 mute/stand-by switch
Viet 12 input reference voltage
INP2 13 input 2

May 1992

FUNCTIONAL DESCRIPTION

The TDA1557Q contains two identical amplifiers with
differential input stages, and can be used for bridge
applications. The gain of each amplifier is fixed at 46 dB.
Special features of this device are:

a. mute/stand-by switch

low stand-by current

low mute/stand-by switching current (low cost
supply switch)
mute facility
b. loudspeaker protection
when a short circuit to ground is made, which
forces a DC voltage of > 1 V across the
loudspeaker, a built-in protection circuit becomes
active and limits the DC voltage across the
loudspeakerto<1V
c. the harmonic distortion at low frequencies can be
decreased by connecting two diodes to ground at pin
12.
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Philips Semiconductors Product specification

2 x 22 W BTL stereo car radio power

o : TDA1557Q
amplifier with speaker protection
LIMITING VALUES
In-accordance with the Absolute maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vp positive supply voltage
operating - 18 |V
non-operating - 30 |V
load dump protected; during - 45 \
50 ms; rise time =2 2.5 ms
Vpsc AC and DC short-circuit safe voltage - 18 v
Ver reverse polarity - 6.0 |V
energy handling capability at outputs Vp=0 - 200 |mJ
IOSM non-repetitive peak output current - 6 A
IORM repetitive peak output current - 4 A
Pt total power dissipation - 60 |W
Teg storage temperature range -55 +150 |°C
Tj junction temperature - +150 |°C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rin via from virtual junction to ambient in free air 40 KW
Rin vie from virtual junction to case (see Fig.3) 1.5 KIW
output 1 output 2
virtual junction
28 KW 28 KW
0.1 KW
MLA382
case
Fig.3 Equivalent thermal resistance network.
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Philips Semiconductors

Product specification

2 x 22 W BTL stereo car radio power

amplifier with speaker protection

TDA1557Q

DC CHARACTERISTICS
Vep=14.4V, T, = 25 °C, unless otherwise specified. See note 1.
SYMBOL PARAMETER | CONDITIONS | MIN. | TYP. | MAX. [ UNIT
Supply
Ve positive supply voltage range note 2 6.0 14.4 18 v
Ip quiescent current - 80 160 mA
Vo DC output voltage note 3 - 6.9 - \
1AVl DC output offset voltage - - 250 mV
Mute/stand-by switch
V., switch-on voltage level |85 |- |- |V
MuTE CoNDITION
Vinute mute voltage 3.3 - 6.4 A
Vo output signal in mute position V=1V max; f=1kHz - - 20 mV
1AVl DC output offset voltage - - 250 mV
STAND-BY CONDITION
Vg stand-by voltage 0 - 20 \
Iy DC current in stand-by condition
V, <05V - - 100 |pA
05<V, <2V - - 500 |pA
low switch-on current - 30 60 HA
lp positive supply current short-circuit to GND; - 5.5 - mA
note 4
Loudspeaker protection
IAV,6 7ol | DC voltage across R, |- [- [10 |V
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Philips Semiconductors Product specification

2 x 22 W BTL stereo car radio power : _
amplifier with speaker protection : TDA1557Q

AC CHARACTERISTICS
Ve=14.4V; R =4 Q; f=1kHz; T,,,, = 25 °C; unless otherwise specified. See note 1.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Po output power ‘
THD = 0.5% B B 1] 17 - w
THD = 10% 20 22 - w
Vp=132V; THD=05% |- 12 - w
Vp=132V; THD=10% |- 17 - w
THD total harmonic distortion Po=1W - 0.1 - %
B power bandwidth ' THD = 0.5%; Po=-1dB |- 20to - Hz
with respectto 15 W 3 15000
fow low frequency roll-off -1dB;note5 - 25 - Hz
frigh high frequency roll-off -1dB 20 - - kHz
G, closed loop voltage gain 45 46 47 dB
SVRR supply voltage ripple rejection .
ON; note 6 34 - - dB
ON; note 7 38 - - dB
ON; note 8 45 - - dB
MUTE; notes 6 and 7 45 - - dB
stand-by; notes 6 and 7 80 - - dB
1z} input impedance 25 30 36 kQ
Vo noise output voltage
ON; Rg = 0; note 9 - 325 500 nv
Rs = 10 kQ; note:'9 - 350 - nv
MUTE; notes 9 & 10 |- 180 - Y
o channel separation 40 - - dB
1AG,| channel unbalance : - - 1 dB

Notes to the characteristics

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

The circuit is DC adjusted at V, = 6 to 18 V and AC operatingatV,=8.5to 18 V

At 18 V <V, < 30 V, the DC output voltage < Vp/2 _

Conditions: V,, = 0; short-circuit output to GND; switch V,; to MUTE or ON condition (rise time V,, > 10 ps).
Frequency response externally fixed.

Ripple rejection measured at the output with a source-impedance of 0 Q (max. ripple amplitude of 2 V) and a
frequency of 100 Hz.

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

8. Ripple rejection measured at the output with a source-impedance of 0 Q (max. rippie ampiitude of 2 V) and a
frequency between 100 Hz and 10 kHz. Pin 12 is decoupled with two diodes to ground.

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

AU S

May 1992 948



Philips Semiconductors

Product specification

2 x 22 W BTL stereo car radio power
amplifier with speaker protection

TDA1557Q

mute /
stand-by

270 nF

3
input 1 ——{} ! \ 4
[]:wkn o / [ﬂ R =40

ground (signal) . |2

* |

12

_1* reference
; voltage
270 nF

13
input2 ——{} + 0

[]aom R =40

TDA1S57Q T &
5 8
” MCD323 - 1

power ground (substrate)

Fig.4 Stereo BTL application.
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Philips Semiconductors

2x22 W or 4 x 11 W single-ended

car radio power amplifier _
o i A T R R U P A R S e e A o T R Y T R S e A Lt )

Product specification

TDA1558Q

FEATURES o Capability to handle high energy on outputs (Vp = 0)
e Requires very few external components o Protected against electrostatic discharge

o Flexibility in use Quad single-ended or stereo BTL » No switch-on/switch-off plop

e High output power ¢ Flexible leads

o Low offset voltage at output (important for BTL) * Low thermal resistance

o Fixed gain e |dentical inputs (inverting and non-inverting).

Good ripple rejection
Mute/stand-by switch
Load dump protection
AC and DC short-circuit-safe to ground and V, amplifier in a 17-lead single-in-line (SIL) plastic power
Thermally protected
Reverse polarity safe

GENERAL DESCRIPTION
The TDA1558Q is a monolithic integrated class-B output
package. The device contains 4 x 11 W single-ended or

2 x 22 W BTL amplifiers and fias been primarily
developed for car radio applications.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Ve positive supply voltage range operating 6.0 14.4 18 \
lorm repetitive peak output current - - 4 A
lt total quiescent current - 80 - mA
I stand-by current - 0.1 100 pA
Stereo BTL application
Po output power THD =10%; 4 Q - 22 - W
SVRR supply voltage ripple rejection 45 - - dB
Vio noise output voltage Rs=0 - 200 - v
1z - input impedance 25 - - kQ
1AV, DC output offset voltage - - 250 mV
G, closed loop voltage gain 45 46 47 dB
Quad single-ended application
Po output power THD = 10%; 4 Q - 6 - w
THD =10%;2 Q - 11 - w
SVRR supply voltage ripple rejection 44 - - dB
Vo noise output voltage Rg=0 - 150 - pv
1z input impedance 50 - - kQ
G, closed loop voltage gain 39 40 41 dB
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TDA1558Q 17 DIL plastic SOT243R
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Philips Semiconductors

Product specification

2x22 Wor4 x 11 W single-ended
car radio power amplifier

TDA1558Q

+Vp
4 5 13
input 1 mute switch cM
E output 1
. 2 ]
input 2 8 output 2
183Q <
—
I
14 . d-by
stand-by
switch
supply voltage 4 TDA1558Q
ripple rejection
mute
switch
. 17
input 3
:ié 12 output 3
. 16 {
input 4 AL N output 4
internal 15 ‘<
reference
voltage
=/ r —
voltage EE
3 £ 1 7
I MCD328 - 1
> b
signal ground not connected power ground
Fig.1 Block diagram.
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Philips Semiconductors

Product specification

2x22 Wor4 x 11 W single-ended
car radio power amplifier

TDA1558Q

PINNING

SYMBOL | PIN DESCRIPTION
-INV1 1 non-inverting input 1
INV2 2 inverting input 2

GND 3 ground (signal)

SVRR 4 supply voltage ripple rejection
Ve, 5 supply voltage

OouT1 6 output 1

GND1 7 power ground 1

ouT2 8 output 2

n.c. 9 not connected

OouT4 10 |output 4

GND2 11 power ground 2

ouT3 12 output 3

Ve 13 | supply voltage

M/SS 14 | mute/stand-by switch

Vet 15 [|internal reference voltage
INV3 16 |inverting input 3

-INV4 17 | non-inverting input 4
FUNCTIONAL DESCRIPTION

The TDA1558Q contains four identical amplifiers with
differential input stages (two inverting and two
non-inverting), and can be used for single-ended or BTL
* applications. The gain of each amplifier is fixed at 40 dB
(46 dB in BTL). Special features of this device are:

a. mute/stand-by switch
low stand-by current (< 100 pA)
low mute/stand-by switching current (low cost
supply switch)
mute facility.

b. the harmonic distortion at low frequencies can be
decreased by connecting two diodes at pin 15 to
ground or a zener diode of 1.5 V.

May 1992

~INvi [1]
iNv2 [2]
GND [3]]

SVRR [4]
Ve1 [5]
ouT1 [6]

GND1 [7]
out2 [8]

nc. [9] TDA1s58Q
out4 [0}

GND2 [11]
outs [12]
Ve [13]

m/ss [14]
Vret E
INv3 [i6]

- INv4 [17]

oo et
MCD325 - 1

Fig.2 Pin configuration.
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Philips Semiconductors

Product specification

2x22 W or4 x 11 W single-ended

X e TDA1558Q
car radio power amplifier
LIMITING VALUES
In accordance with the Absolute maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Ve positive supply voltage
operating - 18 \
non-operating - 30 \"
joad dump protected; during |- 45 v
50 ms; rise time = 2.5 ms
Vese AC and DC short-circuit safe voltage - 18 \
Ver reverse polarity = 6 \
energy handling capability at outputs Ve=0 - 200 mJ
losm non-repetitive peak output current - 6 A
lorm repetitive peak output current - 4 A
Pt total power dissipation - 60 W
Tag storage temperature range -55 +150 °C
T junction temperature - +150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
B via from virtual junction to ambient in free air 40 KW
Ry vio from virtual junction to case (see Fig.3) 1.5 KW
virtual junction
output 1 output 2 output3  output 4
4.0 KW
4.0 KW 4D KW 4.0 KW
0.8 KW 0.8 KW
MBCo41
0.1 KW
case
Fig.3 Equivalent thermal resistance network.
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Philips Semiconductors

Product specification

2x22Wor4 x 11 W single-ended

car radio power amplifier

TDA1558Q

DC CHARACTERISTICS

Ve=14.4V, T, = 25 °C, unless otherwise specified. See note 1.

SYMBOL PARAMETER CONDITIONS | min. | TvP. | max. | uniT
Supply
Vp positive supply voltage range note 2 6.0 144 |18 v
Ip quiescent current - 80 160 mA
Vo DC output voltage note 3 - 6.9 - Vv
1AVl DC output offset voltage - - 250 mV
Mute/stand-by switch
Von switch-on voltage level | {85 |- [- [v
MUTE CONDITION
Vo mute voltage 3.3 - 6.4 \
Vo output signal in mute position V=1V (max); f=1kHz - - 20 mV
1AVl DC output offset voltage between pins 6-8 and pins |- - 250 mV
10-12
STAND-BY CONDITION
Vg stand-by voltage 0 - 2 \"
lg, DC current in stand-by condition - - 100 pA
lew switch-on current - 12 40 pA
AC CHARACTERISTICS
Ve=144V,R =4 Q, f=1kHz, T, =25 °C, unless otherwise specified. See note 1.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Po output power THD = 0.5% 15 17 - w
THD = 10% 20 22 - w
Vp=13.2V; THD = 0.5% - 12 - w
Vp=13.2V; THD = 10% - 17 - w
THD total harmonic distortion Po=1W - 0.1 - %
B power bandwidth THD = 0.5%; Py = ~1 dB - 20 to - Hz
with respectto 15 W 15 000
fow low frequency roll-off -1 dB; note 4 - 45 - Hz
frigh high frequency roll-off -1dB 20 - - kHz
G, closed loop voltage gain 45 46 47 dB
SVRR supply voltage ripple rejection
ON; note 5 45 - - dB
MUTE; note 5 45 - - dB
stand-by; note 5 80 - - dB

May 1992
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Philips Semiconductors

Product specification

2x22 Wor4 x 11 W single-ended

car radio power amplifier TDA1558Q
SYMBOL PARAMETER CONDITIONS MIN. TYR. MAX. | UNIT
1Z input impedance 25 30 38 kQ
Vo noise output voltage
ON; Rg = 0; note 6 - 200 300 v
Rg =10 kQ; note 6 - 350 - nv
MUTE; notes 6 and 7 - 180 - uv
o channel separation Rg = 10 kQ 40 - - dB
1AG,| channel unbalance - - 1 dB
Quad single-ended application (see Fig.5)
Po output power note 8
THD = 0.5% 4 5 - w
THD = 10% 5.5 6 - W
R .=2Q; THD = 0.5% 7.5 8.5 - w
R . =2Q; THD = 10% 10 11 - W
THD total harmonic distortion Po=1W - 0.1 - %
fow low frequency roll-off -3 dB; note 4 - 45 - Hz
fhigh high frequency roll-off -1dB 20 - - kHz
G, closed loop voltage gain 39 40 41 dB
SVRR supply voltage ripple rejection note 5
ON 44 - - dB
MUTE 44 - - dB
stand-by 80 - - dB
1Z)| input impedance 50 60 75 kQ
Vio noise output voltage
ON; Rg = 0; note 6 - 150 230 uv
Rg =10 kQ; note 6 - 250 - pv
MUTE; notes 6 and 7 - 120 - pv
o channel separation Rs=10kQ 40 - - dB
1AG,| channel unbalance - - 1 dB

Notes to the characteristics

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

g H W N

frequency between 100 Hz and 10 kHz.

@ N O

May 1992

. Noise voitage measured in a bandwidth of 20 Hz to 20 kHz.
. Noise output voltage independent of Rg (V;, = 0).
. Output power is measured directly at the output pins of the IC.

956

. The circuit is DC adjusted at V, = 6 to 18 V and AC operating at Vp = 8.5to 18 V.
. At 18V <V, < 30V, the DC output voltage < V/2.
. Frequency response externally fixed.
. Ripple rejection measured at the output with a source-impedance of 0 Q (max. ripple amplitude of 2 V) and a



Philips Semiconductors

Product specification

2x22 W or 4 x 11 W single-ended
car radio power amplifier

TDA1558Q

mute / stand-by
switch
1 + VP
14
100 nF = 2200 pF
15 I 14 5 |13
»
220 nF 1
input 1 —] | . h .
60 kQ RL=4Q
+ 8
2
input 2 -
ground 3
i 60ka | TDA1558Q
' 4 + reference
1y voltage
2P 60 kQ Z
220 nF 17
input 3 —{} D i
— —
[] 60 kQ R =40
—t 10
16
input 4 -
; T T
not )
connected 7. MCD327 - 1
power ground
(substrate)
Fig.4 Stereo BTL application.
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Philips Semiconductors

Product specification

2x22 Wor4 x 11 W single-ended
car radio power amplifier

TDA1558Q

mute / stand-by

Fig.5 Quad singie-ended application.

switch VP
reference O~ T +14.4V
voltage _L +1
100 nF == $ 2200 pF
15 l 14 5 13 ;
220 nF y
; 1
input 1 —} + 6 output 1
_ + {
1000 pF RL
[] 60 kQ
+
220 nF 8 . l] output 2
input 2 —IL -
inpu I 1000 pF R,
ground 3
(signal) ;—— 60 kQ TDA1558Q ?
100 uF + reference
a_"]_t___“_ Vp voltage
7 ry 60 kQ ;
220 nF 17
; L
input 3 —} + 12 output 3
- + 1
1000 uF RL
[Jora
220 nF —t 10 |] output 4
input 4 ——1-2 - +
P I 1000 puF R,
e R | 4
9 7 11
not MCD326 - 1
connected 2
power ground
(substrate)
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TDA1572

AM RECEIVER CIRCUIT

GENERAL DESCRIPTION

The TDA 1572 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 |F amplifier.

Features

® Inputs protected against damage by static discharge

Gain-controlled RF stage
Double balanced mixer

simple coils
Gain-controlled IF stage with wide AGC range
Full-wave, balanced envelope detector

Electronic standby switch

QUICK REFERENCE DATA

IF output for stereo demodulator and search tuning

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

Separately buffered, voltage-controlled and temperature-compensated oscillator, designed for

parameter symbol min. typ. max. unit
Supply voltage range Vp 75 — 18,0 \Y
Supply current range Ip 15 - 30 mA
RF input voltage

for (S+N)/N = 6 dB at m = 30% Vi(RF) - 15 - InvY
RF input voltage for 3% total

harmonic distortion (THD) at m = 80% Vi(RF}) - 500 - mV
IF output voltage with Vj=2 mV Vo(IF) - 230 - mV
AF output voltage with Vi =2 mV;

fi =1 MHz; m = 30%; fm = 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 Vj =500 mV;

RL(11) = 2.7 kQ VIND | - 28 | - v

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

\ (December 1987
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COSC

TDA1572 J L

44
0,1uF, . C6 optional
band switchi
o T T @d;d;m s

caLl S5 T 210 22pF AC7

J osc
R1[|] 470pF T oF 1 Y .
50Q l__
Y 33pF C8 |
=500 B +—i— R 12
--—@— -r:_v—v—> b fcs 22kQ
R, (11)
229 47 uF . 2I7-kﬂ o(IF)
R3 Losc ~95uH [:] co== VinD l
10098 7 > Vp 220 10nF} 290F

l_ge 17 % |15 4 13 2 2200 |11 0
v
1 25Q 170Q
500
GAIN - INTERNAL CONTROLLED Vs INDICATOR
CONTROLLED SUPPLY OSCILLATOR DRIVER
RF STAGE |-# VOLTAGES
— [
VR (AGC) vy > AMPLIFIER
Vq Vg Vg3 A
+
t \ 4 + [ P- > I AL
'y
DOUBLE ——  GAIN- BALANCED AF AGC
BALANCED | s;@ﬂ%iy CONTROLLED |- FULL-WAVE - PRE- | AMPLIFIER
MIXER IF AMPLIFIER DETECTOR AMPLIFIER
L v ace) VR (AGC) Y
I 7kQ 7k
TDA1572 — — v, 3,5kQ §—::}— 12kQ
1 2 3 4 5 6 7 8 9
s 10nF + +
] L c16 c17 @ c1s(2
: ZZgnF i 22uF T 22ufF O1 100nF
c13 l l 33nF -E
7 Vo(AF)(2)
12kn i H
33nF
RL
N
standbv Cc14 C15 ve
switch 100nF '
T &-G—— -= L’ Vo (AF) 7297983.1 »
! L=1MQ
IF FILTER !
H

+ Vp (pin 16)

(1) Coil data: TOKO sample no. 7XNS-A7523DY; L1 : N1/N2 = 12/32; Qo = 65; Qg = 57.
Filter data: Zg = 700 2 at R3.4 = 3kQ; Z; = 4,8 k2.

(2) AF outputis pin 6 is not used.

Fig. 1 Block diagram and test circuit (connections shown in broken lines are not part of the test circuit).

960 December 1987\ r



AM receiver circuit TDA1572

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 |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 V {13.18. An extra buffered oscillator putput (pin 12) is available for
driving a synthesizer. If this is not needed, resistor R (12) can be omitted.

Gain-controlled IF 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.

\\ [Decemher 1987
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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 \Y
Total power dissipation Piot - 875 mW
Input voltage V16-17! - 12 \
-V16-18, —V17-18 - 06 \
V16-18, V17-18 - Vp v
Input current Mgl 1118l — 200 mA
Operating ambient temperature range | Tamb —40 + 856 oC
Storage temperature range Tstg —b5 + 150 oC
Junction temperature T — + 125 oC
THERMAL RESISTANCE
From junction to ambient Rth j-a 80 K/wW

962
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AM receiver circuit TDA1572

CHARACTERISTICS

VP =V15.18=8,5V; Tamb = 25 9C; fj = 1 MHz; f;; = 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 8,56 18,0 \Y
Supply current (pin 15) . Ip 15 23 30 mA

RF stage and mixer (pins 16 and 17)

DC input voltage V) —_ Vp/2 - \Y
RF input impedance at V| <300 uV Z; - 5,5 - k&
RF input capacitance Ci — 25 - pF
RF input impedance at V| > 10 mV Z; - 8 — k&
RF input capacitance Cj — 22 — pF
IF output impedance (pin 1) Zo 200 — — kQ
IF output capacitance Co — 6 - pF
Conversion transconductance

before start of AGC 11/V; — 6,5 - mA/V
Maximum IF output voltage, inductive

coupling to pin 1 (peak-to-peak value) V1_15(p_p) - 5 — Vv
DC value of output current;

at Vi =0V (pin 1) 10 - 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
Osciiiator

Frequency range fosc 0,1 - 60 MHz
Oscillator amplitude (pins 13 to 14) \% - 130 150 mV
External load impedance (pins 14 to 13) R(ext) 0,5 - 200 k2
External load impedance for no

oscillation (pins 14 to 13) R(ext) - - 60 Q
Ripple rejection at Vp(rmg) = 100 mV;

fp =100 Hz

(SVRR =20 log [V15/V13]) RR - 55 - dB
Source voltage for switching diodes

(6 x VBE) (pin 13) \% - 4,2 - \%
DC output current (for switching

diodes) (pin 13) —lo 0 - 20 mA
Change of output voltage at

Al13 =20 mA (switch to maximum load)

(pin 13) AV) — 0,3 - \"
Buffered oscillator output (pin 12)

DC output voltage Vo - 08 — \
Output signal amplitude

(peak-to-peak value) Vo(p-p) - 320 - mV
Output impedance 20 - 170 — Q
Output current —lO(peak) — — 3 mA
IF, AGC and AF stages
DC input voltage (pins 3 and 4) V| - 2,0 - \Y
IF input impedance (pins 3 to 4) Zi 24 30 39 k&2
IF input capacitance Cj — 7 - pF
IF input voltage for

THD = 3% at m = 80% (pins 3 and 4) Vi - 90 - mV
IF output impedance (pin 10) Zo - 50 - Q
Unloaded |F 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 1 dB change of Vgo(AF);

V3.4(ref) =75 mV AVV —_ 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] 28 3,5 4,2 k)
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pararﬁeter symbol min. typ. max. unit
Indicator driver (pin 11)
Output voltage at Vi =0 mV;

RL=2,7kQ Vo - - 140 mV
Output voltage at Vi =500 mV;

RL=2,7kQ Vo 25 2,8 3,1 \Y
Load resistance R 1,5 - — 39/
Standby switch
Switching threshold at;

Vp=751t 18V

Tamb = —40 to +80 °C .

ON-voltage V.1 0 - 2,0 \Y%

OFF-voltage V2.1 35 — 20,0 \Y

ON-currentat V2.1 =0V —l2 - 100 200 MA

OFF-current at V2.1 =20 V 2] - - 10 uA
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TDA1572

OPERATING CHARACTERISTICS
Vp=8,5V;fi=1MHz; m=30%; fm = 400 Hz; Tamb = 25 ©C; measured in Fig. 1; unless otherwise
specified

parameter symbol min. typ. max. unit

RF sensitivity

RF input required for (S+N)/N =6 dB Vi - 1,5 — nvY
RF input required for (S+N)/N = 26 dB Vi — 15 - ny
RF input required for (S+N)/N = 46 dB Vi - 150 - nvY
RF input at start of AGC Vi - 30 — uVv

RF large signal handling

RF input at THD = 3%; m = 80% Vi —_ 500 - mV
RF input at THD =3%; m = 30% Vj - 700 - mV
RF input at THD = 10%; m = 30% Vi - 900 — mV
AGC range
Change of V; for 1 dB change

of Vo(AF); Vi(ref) = 500 mV AVj - 86 - dB
Change of Vj for 6 dB change

of Vo(AF): Vi(ref) = 500 mV AVj - 91 - dB
Output signal
IF output voltage at Vj=2mV 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 - 0,55 - %
THD at Vj =500 mV dtot - 1 - %
Signal plus noise-to-noise ratio

at Vj= 100 mV (S+N)/N — 58 - dB

Ripple rejection at Vi=2mV;
VP(rms) = 100 mV; f = 100 Hz

(SVRR =20 log [VP/Vo(AF) ] RR - 38 - dB
a) additional AF signal at |F output RR — 0* — dB
b) add modulation at |F output

(mres = 30%) RR - 40 - dB

* AF signals at the IF output wili be suppressed by a coupling capacitor to the demodulator and by
full wave-detection in the demodulator.
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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~2x fif 02|F - * - dB
atfi~3x f|f o3IF - * - dB
IF suppression at RF input;
for symmetrical input olF — 40 — dB
for asymmetrical input QlF - 40 - dB
Residual oscillator signal at mixer output;
at fosc 11(osc) - 1 . MA
at 2 x fosc 11(20sc) - 11 - LA

* Value to be fixed.
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APPLICATION INFORMATION

100nF
1t

"
27 MHz 12pF (1) 33pF #

i

2209
1
| S

1,2 uH 2 22
n
(2)
13 14 18

TDA1672

7297981

(1) Capacitor values depend on crystal type.
(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 7287703.1
%ﬂ THD
0 (%)
v, (dB) S+N
o (AF) S+N 60 N 6
(dBV) / ~\ / ~
-20 —
40 // 4
—40 \ /
TN \/
\\ 20 2
\\KL_. / \\,_ THD
0
(i} 20 40 60 80 100 120 % 20 40 60 80 100 120
Vi(RF) (dBuV) vi(RF) (dBuV)
Fig. 3 AF output as a function of RF input Fig. 4 Total harmonic distortion and (S + N)/N
in the circuit of Fig. 1; fj = 1 MHz; f, = 400 Hz; as functions of RF input in the circuit of
m = 30%. Fig. 1; m = 30% for (S + N)/N curve and

m = 80% for THD curve.
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7297984

10 <.
—
AN S,
AN
THD N
(%) . :
C7-18 = 2.2KF N N C7-18 = OuF
1 N
AN : A T~
\ 1 N —
\J
0,1
10 20 100 200 1000 2000 frm (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 C7.18(ext) = 0 uF and 2,2 uF.

3 7287705.1 7Z287706.1
| Vo (AF)
(dB)
VinD i A 0
) A <
\\\§~
\\ ~
2 -10 »
/ \ ™
4 ‘ \\ h
A —20 \
) \
1 - -30 \ \
b .
/ \
7 -40
0 —50 :
0 20 40 60 80 100 120 01 1 £ (kHz) 10
* Vi(RF) (dBpuV) Lo m
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 |F filter;

—=-—-— " .with AF filter;
—————— with IF and AF filters.
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APPLICATION INFORMATION (continued)

1 /
500 '? |1,2nF

| ‘

N 4 50 60pl 160pF 01uF J,' 390pF

| ] w T o I
2

' 2
l | 100pF
4 7 !

4
' AERIAL (—14dB) T 60pF
|_-_-_-_-_J ZrOJ#FT \r —
18 17 16 15 14 13
TDA1572 707982

Fig. 8 Car radio application with inductive tuning.

7287708.1
0
Vo (AF) S+N (m = 30%)
(dBV) » L1
20 v
/
—
40 \\
\\
\\
60 S
ST
0 20 40 60 80 100

120
Vi(RF) (dBaV)

Fig. 9 AF output as a function of RF input using the circuit of Fig. 8 with that of Fig. 1.
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\ d
0 20 40 aew (BHV) 700
Vrfu / v aeu
(dBuV) (dBuV)

120 106

L1
//
L/
100 86
P
7
80 66
0 10 20 30 40 50

60 70
Vi fw (dBRV)

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 (A F)/Unwanted Vo(AF) = 20 dB;
Vrfw. Vrfy are signals at the aerial input, V'aew, V'gey are signals at the unloaded output of the aerial.

Wanted signal (V'zew, Vrfw): fi = 1 MHz; fiy = 400 Hz; m = 30%.
Unwanted signal (V'aey, Vrfu): fi = 900 kHz; fiy = 400 Hz; m = 30%.
Effective selectivity of input tuned circuit = 21 dB.

|_ . ————
POWER H
SPLILTER Vefw | ' V'aew
Vwanted G Vefu ' AERIAL Viaeu to radio
50 l (Fig. 8) H input circuit
7 1]
! 1]
v . e Fig. 11 Input circuit to show
It . .
unwante cross-modulation suppression
7287710 .
; (see Fig. 10).
7297986
120
V14(rms)
(mV)

100

80 [

60

a0 |

20

0 Fig. 12 Oscillator amplitude as a function
0,1 1 10 100 200 of pin 13, 14 impedance in the circuit
Z514-13| (k) of Fig. 8
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APPLICATION INFORMATION (continued)

7287712.1
S+N
N THD
(dB) (%)
60 6
\ S+N ’____————
N
40 /’/ 4
LA
P
20 pad 2
>
| >
THD
L+ ™ — L —
0 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.

, 7297985
0 7 S
;= ~
A
/
Z; /
Z§ (ref) 'V
!
—40 y N
1,2,37 \
f \
; W
/ WG
/) 3 N
A 4 \3 M
—-80 ?’.}’13 /I
-100 -10 -1 +01 1

10 100
Af(F) (kH2)

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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1 FILTER 1 ,—'”—-i
4[}] |—||]I— 3

N2 SFZ455A v
c " 3-4 ||ake
]
-
Vp 4
’ 56 pF
—'I[]I—l I-IDI— :
SFZ455A v3|_4 sk
4
56 pF
FILTER 3 |—ﬂ—|
1
— —ﬂrJ |—1[]|—
c SFZ455A 1,2kQ

100pF 100pF

[ news  pR AR
gy

N2 SFT4558B

V3-4 3kQ

—
o

z

E el =

; 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

120
Vo (IF)
(dBrV)

110

70

0 20 40 60 80 100 120
: _ Vi(RF).(BaY)

Fig. 16 IF output voltage as a function of
RF input:in‘the circuit of Fig. 1; fj= 1 MHz.
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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. |f required, band
switching diodes can easily be applied. Selectivity is obtained using a block filter before the IF amplifier.

Features
® |nputs protected against damage by static discharge

® Gain-controlled RF stage

® Double balanced mixer

@ Separately buffered, voltage-controlled and temperature-compensated oscillator, designed for
simple coils

® Gain-controlled IF 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 14.0 | 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 | — uv
for THD = 3% m = 80% ViRF(rms) - 500 | — mV
IF output voltage (RMS value) | Vi =2 mV(rms) VolF(rms) 180 | 230 | 290 | mV
AF output voltage (RMS value) | Vi =2 mV(rms);
fi = 1 MHz; m = 30%;
fm =400 Hz VoAF(rms) 240 | 310 | 390 | mV
AGC range
Change of Vj for 1 dB
change of VoAF AV; — 86 - dB
Indicator driver (pin 13)
Output voltage V;j =500 mV(rms);
RL=27kQ Vo 25 | 28 3.1 \%

PACKAGE OUTLINE
20-lead mini-pack; plastic (SO20; SOT163A).
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PINNING

mxo [1 |
st 2]
CHE
iFi2[4]
DT [5 |
AFo1[6 |
AGe1 [7]
AGc2[ 8]
AFO2[ 9]
e @

TDA1572T

20 | GND

[19] RFI2
18] RFI1
[16] osc2
[15] osc1
[1a] oso

E] IND
12] 1F0

7221972

Fig.2 Pinning diagram.

0 N O O A W N =

N) = = b e e e e o -
O © 00 N O Ol & W N = O ©

MXO
STB
IFI1
IFI2
DET
AFO1
AGC1
AGC2
AF02
n.c.
n.c.
IFO
IND
0SO0
0SC1
0sCc2
Vp
RFI1
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 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 |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 available for
driving a synthesizer. If this is not needed, resistor R|_(14) can be omitted.

Gain-controlled |F amplifier

This amplifier comprises two cascaded, varlable-gam 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
atpin 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 requlred 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. If 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.
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AM receiver TDA1572T
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage (pin 17) Vp=V17.20 - 16 Vv
Input voltage IV18-19l - 12 \'
-V18-19; —V19.20 - 0.6 v
V18.19: V1920 - Ve v
Input current (pins 18 and 20) [118l; 1120l - 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 Ti — +125 oC
Electrostatic handling*
all pins except pins 3, 6, 9, 14 Ves —2000 +2000 \"
pins 3, 6, 14 Ves —1500 +2000 \Y
pin 9 Ves —1000 +2000 \%
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 kS2 series resistor; (5 pulses, both polarities).

\ fMav 1992
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TDA1572T

CHARACTERISTICS

Vp=V17-20=8.5V; Tamb = 25 °C; fj = 1 MHz; fr, = 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 Y
Supply current (pin 17) Ip 15 25 28 mA
RF stage and mixer (pins 18 and 19)
DC input voltage V) - Vp/2 - \Y;
RF input impedance at V| <300 uV (rms) | Zj - 5.5 - 39/
RF input capacitance Cj - 25 — pF
RF input impedance at V| > 10 mV (rms) | Z; -~ 8 - 1391
RF input capacitance o] - 22 - pF
IF output impedance (pin 1) Zo 200 — - kQ
IF 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 voitage {RMS vaiue)

for THD = 3% at m = 80% Vi(rms) — 500 - mV

982
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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) R(ext) — - 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 - \Y
DC output current (for switching

diodes) (pin 15) —lp 0 - 20 mA
Change of output voltage at

Al15 =20 mA (switch to maximum load)

(pin 15) AV - 0.3 - \
Buffered osciilator output (pin 14)

DC output voltage Vo - 0.8 - \
QOutput signal amplitude

(peak-to-peak value) Vo(p-p) - 320 - mV
Output impedance Z0 - 170 - Q
Output current (peak value) —10(peak) | — - 3 mA
IF, AGC and AF stages
DC input voltage (pins 3 and 4) Vi - 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) VilE(rms) | — 90 - mV
IF output impedance (pin 12) Zo - 50 - Q
Unloaded |F output voltage

at Vi =10 mV (pin 12)

(RMS value) VolF(rms) | 180 230 290 mV
Voltage gain before start of AGC

(pins 3 to 4; 6 to 20) Gy - 68 — dB
AGC range of |F stages: change of

V3.4 for 1 dB change of Vo (AF);

V3.4(ref) = 75 mV/(rms) AVy, - 55 - dB J
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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(|F) = 50 uV(rms) VoAF(rms) | — 130 - mV
at V3.4(1F) = 1 mV(rms) VoAF(rms) | — 310 - mV
AF output impedance (pin 6) |Zol 2.8 3.5 4.2 » k2
AF output impedance (pin 9) 1Zol 12.4 15.5 18.6 k2
Indicator driver (pin 13)
Output voltage at Vi =0 mV(rms);

RL =27 k& Vo - - 140 mV
Output voltage at V; = 500 mV(rms); ’
RL =27k Vo 25 2.8 31 Y,
Load resistance R 1.5 - - k2
Output current at Vj = 500 mV(rms) —lo — - 2.0 mA

Output impedance at —I5 = 0.5 mA Zo — 220 - Q

Reverse output voltage at AM off Vo — 6 - \Y
Standby switch
Switching threshold at;
Vp=75t0 14V
Tamb = —40 to +80 °C
ON-voltage V2.20 0 - 2.0 Vv
OFF-voltage V2.20 3.5 - 20.0 \
ON-current at V.00 =0V —l2 - 100, 200 HA
OFF-currentat V2.20=14 V 121 - - 10 HA
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AM receiver TDA1572T

OPERATING CHARACTERISTICS

Vp =8.5V; fi = 1 MHz; m = 30%; fmy = 400 Hz; Tamp = 25 OC; 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) | — 115 - Ny
for (S+ N)/N =26 dB ViRF(rms) | — 15 - uv
for (S+ N)/N =46 dB ViRF(rms) | — 150 - Yy
at start of AGC ViRF(rms) | — 30 - uVv

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 Vj 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) AV - 91 - dB .
Output signal :

(RMS value)”
IF output voltage at Vi =2 mV(rms) VolF(rms) | 180 230 290 mV
AF output voltage

at Vj =4 pV(rms); m = 80% VoAF(rms) | — 130 - mV

at Vi =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 Vj = 100 mV(rms) (S+ N)/N - 58 - dB

Supply voltage ripple rejection at Vi =2 mV(rms)
Vp =100 mV(rms); fp =100 Hz

(SVRR = 20 log[Vp/VoAF]) SVRR - 38 - dB
(a) additional AF signal at IF output SVRR - o* - dB
(b) add modulation at IF output (mgef = 30%) | SVRR - 40 - dB

* AF signals at the |F output will be suppressed by a coupling capacitor to the demodulator and by

full wave-detection in the demodulator.
\ / May 1992

[«1-15



TDA1572T

OPERATING CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Unwanted signals
Suppression of |F whistles at
Vj =15 uV; m = 0% related to AF signal
of m =30%
atfi~2x f|F 2|F - 37 - dB
atfi~3x fIF o3|F - 44 — dB
IF suppression at RF input;
for symmetrical input o|F - 40 — dB
for asymmetrical input o|F - 40 — dB
Residual oscillator signal at mixer output;
at fogc 11(osc) - 1 - KA
at 2 x fosc 11(20sc) - 1.1 - BA
7287702.1 7287703.1
S+N
S*N THD
0 N (%)
(d8) S+N
Vo (AF) S+N 80 N s
(dBV) N | ~
ol LA /|
40 \ / 4
—40 /
\\ 20 2
N /
-60
~_| N THD |
— 0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Vi(RF) (dB uV) vi(RF) (dBuV)

Fig. 3 AF output as a function of RF input
in the circuit of Fig. 1; f = 1 MHz; f,, = 400 Hz;
m = 30%.

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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AM receiver TDA1572T

10 - 7221973
N
AN ~-
THD N
(%) \\
Cy.90=2.24F N \Q_20=0uF
1 N, S
N\
N\ = ~
AN 4 -
\._/
0,1
10 20 100 200 1000 2000 fon (Hz)

Fig. 5 Total harmonic distortion as a function of modulation frequency at Vj =5 mV; m = 80%;
measured in the circuit of Fig. 1 with C7.90(ext) = 0 uF and 2.2 uF.

3 7287705.1 7287706.1
» Vo (AF)
(dB)
VinD y o
V) < T
\\&\
2 7/ -10 Al N
/ \ ™
\ N
P4 : \ N
v —20 \
\\\
1 -30 \
/ VN
/ i —40
0 —50
0 20 40 60 80 100 120 0,1 1 £ (kHz) 10
Vi(RF) (@BAY) "
Fig. 6 Indicator driver voltage as a function _— with IF filter;
of RF input in the circuit of Fig. 1. _—— 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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7297980

120

Vo (iF)

(dBuV)
110

80/

70

0o 20 40 60 80 100 120
Vi(RF) (dBaV)

Fig.8 |F output voltage as a function of
RF input in the circuit of Fig.1; fi = 1 MHz.

0 Y 7297985
~ 4 e
JZi
%
Zs
l Z# ref)
N
—40 \‘\
1,2,3[1 \\
7 S
II \ \
/ D
‘ \
A DRENN
—80 L 1'14'13 \

I+
~°\
=
-

-10 -10 -1 10 100
AfE) (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 —"—l
HH I—Iﬂl— 3
SFZ455A v;,'_4 3kQ
a
56 pF
FILTER 2 I—”—l
1
2k0 L| 3
L —|ﬂ|J [IH
SFZ455A Vara
c = N 3 3kQ
21%
Ve
7 56 pF

1 FILTER 3 I—ﬂ—l
w2 | ’_I |_|[]|_

SFZ455A 1.2 kQ
3
J_ L2 T
N1 Vao
c2 N2 3-4 3k
e L4 l
4
100pF 100pF

[ owee fR AR
R —lﬂ|—| L4[J|J Lﬂ}—

N2 SFT455B

v

4 3kQ

o
2
=
S )4—‘:’— w

; 7287715.1
7

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

48 7221974
(S+N)/N A
(dB) /i i phal
40 v
Vi
0
VA
I
32 7
,// — f1=510 kHz
T f2=1MHz
— £3 = 1.6 MHz
24 #
/,
/'/
7
16
20 40 60 80 100
Vap (dB/uV)

Fig.12 (S+ N)/N as a function of input voltage; measured in the circuit of Fig.11 for AM stereo.

2 7221975
THD
(%) y

FJ
1 ~
\ ,
\ //
\ YV
\\
030 50 70 9
0
M0y aayy 130

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

is IF

455 kHz). Filter 5 is used for

maximum (optimum selectivity curve at centre frequency fg =

450 kHz.

AM stereo application with centre frequency fg
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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

® 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 7to16 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. 1,6+j2 mS
Oscillator output buffer
D.C. output voltage (pin 9) Vo4 typ. 6V
Total harmonic distortion THD typ. —15 dBC
Linear i.f. amplifier output voltage (pin 10) V1i0-4 typ. 45 V
noise figure at Rg = 300 Q2 NF typ. 6,5 dB
Keyed a.g.c. output voltage range (pin 18) Vig4 +05toVp-03 V

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).

\ (February 1985
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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 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 information only, or by narrowband information only. If 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 (IEC 134)

Supply voltage (pin 15) Vp=Vi54 max. 18 V
Mixer output voltage (pins 16 and 17) V16, 17-4 max. 35 V
Standby switch input voltage (pin 11) V114 max. 23 V
Reference voltage (pin 5) V5.4 max. 7V
Field strength input voltage (pin 12) Vi2.4 max. 7V
Total power dissipation - Piot max. 800 mwW
Storage temperature range — Tstg —55to+ 150 OC
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.
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TDA1574

CHARACTERISTICS
Vp =V15.4 =85 V; Tamp = 25 OC; measured in test circuit Fig. 1; unless otherwise specified

parameter symbol min. | typ. | max. unit

Supply (pin 15)

Supply voltage Vp=Vi54 |7 — k 16 |V

Supply current (except mixer) lp=1l15 116 23 30 “mA

Reference voltage (pin 5) V.4 39 |41 44 Y

Mixer

D.C. characteristics

Input bias voltage (pins 1 and 2) V1,244 - 1 - A

Output voltage (pins 16 and 17) - V16,174 4 - 35 \

Output current (pin 16 + pin 17) e+ 117 — 4,0 - mA

A.C. characteristics (f; = 98 MHz)

Noise figure NF - 9 - dB

Noise figure including transforming network NF — 11 — dB

3rd order intercept point EMF1,p3 — 115 | — dBuV

Conversion power gain '

10 log 2 YMlout) 10.7 MH2)% R+ Gp ~ |4 | - dB
(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) V784 — 1,3 | = \%

Output voltage (pin 6) Ve-4 - 2 - \%

A.C. characteristics (fogc = 108,7 MHz)

Residual FM (Bandwidth 300 Hz to 15 kHz); ‘ ,

de-emphasis = 50 us Af - 2,2 - Hz
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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 - \
Output voltage (pin 10) ‘ V1i0-4 -~ 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 |og\7\£117:—)_% GvIE 27 30 - dB
Tamb = —40to + 85 °C AGy - 0 — dB
1 dB compression point (r.m.s. value)
atVp=85V V10-4rms - 750 - mV
atVp=75V 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 05 - Vp—03 | V
A.G.C. output current
atl3 =¢or
V12-4 =450 mV; V1g.4 =Vp/2 -8 25 50 100 HA
atVz4 =2Vand
V124 =1V;V184=V154 l18 2 - 5 mA
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TDA1574

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Narrowband threshold
atV3.4=2V;Vq12.4 =550 mV Vig-4 — - 1 \Y
atV3.4=2V;V12.4 =450 mV Vig8-4 Vp—0,3 - - \

A.C. characteristics (f; = 98 MHz)
Input impedance

R34 - 4 - kQ
C34 - 3 - pF
Wideband threshold (r.m.s. value)
(see figures 2, 3, 4 and 5)
atV92.4=0,7V;V1g84=Vp/2;118=0 | EMF2yys - 17 - mV

Oscillator output buffer (pin 9)
D.C. output voltage Vg4 - 6,0 - \%
Oscillator output voitage (r.m.s. value)

atR| =o,;C =2pF V9.4(rms) - 110 - mV

atR| =75 Q Vg.4(rms) 30 50 - mV
D.C. output impedance Rg.15 - 2,5 — k&2
Signal purity
Total harmonic distortion THD — —15 - dBC
Spurious frequencies

at EMF1=0,2V; Rg1=50Q fg — -35 - dBC

Electronic standby switch (pin 11)

Oscillator; linear i.f. amplifier; a.g.c.
at Tagmp = —40to + 850C

Input switching voltage

for threshold ON; V8.4 =>Vp-3V V114 0 —_ 23 \Y

for threshold OFF;V1g.4=<05V V114 3.3 - 23 \%
Input current

at ON condition;V{14=0V -1 - - 150 HA

at OFF condition; V{14 =23V 111 - - 10 MA
Input voltage

atly1=¢ V114 — - 4,4 Vv
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Integrated FM tuner for radio receivers

TDA1574

7290310

Vig-4a
(V)

0 10 20 30
V3_4(mV)

Fig. 2 Keyed a.g.c. output voltage V1g.4
as a function of r.m.s. input voltage V3_4.
Measured in test circuit Fig. 1
atVi24=07V;l1g=¢.

7290308

l18
(mA)

0 10 20 30
V3_g(mv)

Fig. 4 Keyed a.g.c. output current I1g

as a function of r.m.s. input voltage V3. 4.
Measured in test circuit Fig. 1
atV124=0,7V;V1g4=85V.

10 7290307
Vig—q
(v)
8
6
4
2
0
400 500 600 700
Vig—g (mV)
Fig. 3 Keyed a.g.c. output voltage V1g.4
as a function of input voltage V19.4.
Measured in test circuit Fig. 1
atV34=2V;l1g=¢.
5 7290309
l18
(mA)
4
3
2
1
0
400 500 600 700
Vig_4 (mV)

Fig. 5 Keyed a.g.c. output current 18
as a function of input voltage V{2.4.
Measured in test circuit Fig. 1
atV3.4=2V;V184=85V.
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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 IF amplifier for signal
processing. The circuit also incorporates the following features.

Features
® Keyed Automatic Gain Control (AGC)

Regulated reference voltage
Buffered oscillator output
Electronic standby switch

Internal buffered mixer driving

QUICK REFERENCE DATA

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

(pin 17) Vp 7 - 14 \Y
Mixer input bias voltage

(pins 1 and 2) Vi24 | — 1 - \
Noise factor NF - 9 - dB
Oscillator output voltage

(pin 6) V6.4 - 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 - \Y
Total harmonic distortion THD — —-15 - dB
Linear |F amplifier output

voltage (pin 12) V124 - 4.5 - \
Noise factor Rg =300 Q NF — 6.5 - dB
Keyed AGC output voltage

range (pin 20) Vo0.4 05 | — Vp—03 | V

PACKAGE OUTLINE
20-lead mini-pack; plastic (SO20; SOT163A).
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TDA1574T J L

AGC output — < +p
RmL 3°° Q N2 N1 :
10 nf AGC standby switch
22nF vM out 4 from narrowband threshold
0@ == 82 pF F filter information  supply voltage
68 Q P v
L. £ g
= 22nF = 22 nF

¥

20 19 18 17 16 15 14 13
- v y y y
300 l 300Q 4,| 220F linear
L+ IF amplifier
output
IF RL] ]300 @
AMPLIFIER
) STANDBY
- - SWITCH 4
1
) i TDA1574T
A
of 1°F buffered
—— {}—4— oscillator
output
R
| OSCILLATOR Lyjmse
B OUTPUT BUFFER
—1  BALaNCED * < 4
MIXER - —
10
REFERENCE
VOLTAGE
A Iy T r Y OSCILLATOR A -
! 2 3 4 5 L 7 8 7224461.2
Rgq == 6.8 pF == 6.8 pF =1nF J» =100nF = s0pF
Rs2 4 | .
s0q 30 pF == L2
. EMF 2 .
f =98 MHz
”

Coil data

L1: TOKO MC-108, 514HNE-150023S14; 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 TDA1 574T

PINNING
1. Mixerinput 1
U 2. Mixer input 2
Mxi E 20{AGC 3. Wideband information input
4. Ground
mxi2 | 2 19] Mx02
I: :I 5.  Voltage reference
wBl E E Mxo1 6. Oscillator output
7. Oscillator input 1
GNo [ 4 17] v,
e E ;] P 8. Oscillator input 2
Vet |:_5—_ . _—1_6] IF12 9. Buffered oscillator output
TDA1574T 10. Not connected
0so E EI o 11. Not connected
osi |:_7—___ E NBI 12. |IF output
13. Standby switch
ost2 E E sTe 14. Narrowband information input
osc [9] 12] IFo 15. IF input 1
Ej 16. IF input 2
n.c. |10 H]ne. 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. If 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.

\ [Auausf 1990
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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) V174 - 14 \Y;
Mixer output voltage
(pins 18 and 19) V18,194 | — 35 \"
Standby switch input voltage
(pin 13) V134 - 23 Y
Reference voltage (pin 5) Vs.4 - 7 \Y
Total power dissipation Ptot - 500 mW
Storage temperature range Tstg -55 + 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.

1004 August 1990\ (



Integrated FM tuner for radio receivers

TDA1574T

CHARACTERISTICS

Vp=V17.4=8.5V; Taymp = 25 OC; measured in test circuit Fig.1;
All measurements are with respect to ground (pin 4); unless otherwise specified

parameter conditions symbol min. | typ. | max. | unit
Supply (pin 17)
Supply voltage Vp=V17 Vi7 7 - 14 \)
Supply current

(except mixer) | Ip=147 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) V18,19 4 - 35 \
Output current

(pins 18 and 19) lig+19 | — 45 | — mA
AC characteristics f; = 98 MHz
Noise figure NF - 9 - dB
Noise figure including

transforming network NF — 11 - dB
3rd order intercept point EMF1ip3 | — 15 | — dB/uVv
Conversion power gain note 1 Gep - 14 - dB
Input resistance

(pins 1 and 2) Ri2 - 14 - Q
Output capacitance

(pins 18 and 19) C18,19 - 13 - pF
Oscillator
DC characteristics
Input voltage

(pins 7 and 8) V78 - 1.3 - \V;
Output voltage (pin 6) Ve - 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) V15 - 1.2 |- \Y%

\ f/\ timnad 100NN
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TDA1574T

CHARACTERISTICS (continued)

parameter conditions symbol min. typ. | max. unit
Output voltage (pin 12) Vi2 - 45 - Vv
AC characteristics fi=10.7 MHz
. R16-15 . 240 300 | 360 Q
Input d
nput impedance Cia.15 - 13 -~ PF
. R12 240 300 | 360 Q
Output impedance Ciy - 3 N bF
Voltage gain note 2 Gy 27 30 - dB
Voltage gain with
variation of temperature Tamb = —40
to +850C AGT - 0 - dB
1 dB compression point
(RMS value)
atVp=85V V12(rms) | — 750 | — mV
atVp=75V V12(rms) | — 550 | — mV
Signal-to-noise ratio Rg = 300 £ S/N - 6.5 - dB
Keyed AGC
DC characteristics
Output voltage range
(pin 20) AV9yq 0.5 - Vp-03|V
AGC output current
atig=0or
V14 =450 mV;
Voo = Vp/2 —l2g 25 50 100 MA
at V3 =2Vand
V14=1V;Vog=V15 2o 2 —_ 5 mA
Narrowband threshold
atV3z=2V;Vqi4=550mV Voo - - 1 Y
atVz=2V;Vqiq4=450mV o Voo Vp-0.3 | — — \%
AC characteristics f; = 98 MHz
. R - 4 - k&
| 3
nput impedance C3 _ 3 _ DF
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Integrated FM tuner for radio receivers

TDA1574T

parameter conditions symbol min. | typ. | max. unit
Wideband threshold

(RMS value)

(see Figs 3, 4, 5 and 6)

atVi4=0.7V;

V20 =Vp/2;199=0 EMF2(rms) | — 17 - mV
Oscillator output buffer

(pin 9) :
DC output voltage Vg - |6 - v
Oscillator output voltage

(RMS value)

atR| =o00;C =2pF Vo(rms) - 110 | — mV

atR =75Q Vo(rms) 30 50 - mV
DC output resistance Rg.17 - 25 - k&2
Signal purity
Total harmonic distortion THD — -15 | — dB
Spurious frequencies

at EMF1=1V;Rg1=50Q fg - -35 | — dB
Electronic standby switch

(pin 11)
Oscillator; linear IF

amplifier; AGC Tamb.= —40

to +850C

Input switching voltage

for threshold ON Vog=>Vp-3V | Vi3 0 - 23 \%

for threshold OFF Vop=<05V Vi3 33 | — 23 \
Input current

at ON condition Viz=0V -3 ~ - 150 MA

at OFF condition Viz=23V K] - - 10 A
Input voltage l13=0 Vi3 - - 4.4 \

' auuusf 1990
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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)?  Rg

W ——

10 log — X
~ {EMF1i 98 MHz)? RML
2. Voltage gain is equated by the following equation:
\%
20 log —12
V16-15
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Integrated FM tuner for radio receivers

TDA1574T

7224459

V20-4
(v)

0 10 20 30
V3_g4(mV)

Fig.3 Keyed AGC output voltage Vgg asa
function of RMS input voltage V3.
Measured in test circuit Fig.1 at V14 =0.7 V;

log=0.

7224457

120
(mA)

0 10 20 30
V3_4(mV)

Fig.5 Keyed AGC output current lpg asa
function of RMS input voltage V3.

Measured in test circuit Fig.1 at V14=0.7 V;
Vop=85V.

10 7224456

V20-4
(v)

400 ' 500 600 700
Vi4-q(mV)

Fig.4 Keyed AGC output voltage Vpgasa
function of input voltage V14. Measured in
test circuit Fig.1at V3 =2 V;lpg=0.

7224458

120
(mA)

400 500 600 700
Vig_g(mV)

Fig.6 Keyed AGC output voltage Ipgasa
function of input voltage V14. Measured in
test circuit Fig.1 at V3 =2 V;V9g=85V.
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TDA1574T

10 Q
_1_ — « W85V
0.1 uF 1 F standby switch
l N2 B Lo e threshold
7 680 narrowband  supply voltage "
N1 , information  LOW for FM ON
——l l"—— 1
1—ed} 2
150pF| ' J, 150 pF SFE
4
19 18 17 18 15 14 13
P Y y
300 @ SFE
\ 3008 4,
| i |—> IF ampilﬂar
output
IF ;
20 AMPLIFIER I
: STANDBY
. ] SWITCH
"
A TDA1574T
1 Y
1nF butfered
ol '\ oscillator
T output
RL (tosc)
OSCILLATOR 750
. | OUTPUT BUFFER »
BALANCED
MIXER <
10
REFERENCE
VOLTAGE
i 1 OSCILLATOR
H 4 2 3 T4 5 4 8
== 33pF == 3.3pF == 1.8 pF ; S=10nF == 3.9 pF .
L L2
7 %
e!j 1 14 *
L
100 kQ w
AT
+Vp AGC I "
antenna r
:ra 56 kQ
GAIN CONTROLLED N1 7224462.1
RF PRESTAGE 7]
N2 I 5.6kQ
J,; L s tuning voltage

Coil data

L1: TOKO MC-108, N1 =5,5 turns, N2 = 1 turn
L2: see Fig.1

L3: 9.

(1) Field strength indication of main IF amplifier.

Fig.7 TDA1574T application diagram.
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Philips Semiconductors

Data sheet

status Product specification

date of issue | October, 1990

FEATURES

o Bipolar integrated FM tuner
circuit, designed for use in car
radios and home receivers

o Radio frequency range of
76 to 90 MHz (Japan) or
87.5 to 108 MHz (Europe, USA)

o Low noise oscillator, buffered
oscillator output

o Double balanced mixer

o Internal buffered mixer driving

o Linear IF amplifier, suitable for
ceramic IF filters

o Regulated reference voltage

TDA1575T

FM tuner circuit

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. | TYP. |MAX.| UNIT
Vp supply voltage range 7 85 |10 \
Ip supply current, without mixer - 23 - mA
Viet reference voltage output - 42 |- v
Z mixer input impedance - 14 - Q
NF noise figure of mixer - 9 - dB
EMF1 3rd order intermodulation - 115 |- dBuV
Vosc oscillator buffer output signal

(RMS value) 75 - - mV
THD total harmonic distortion - -15 |- dBC
G, IF gain - 30 - dB
NF IF noise figure - 65 |- dB
Z IF input impedance - 300 |- Q
Zo IF output impedance - 300 |- Q
EMF2 AGC wideband threshold

(RMS value) - 17 - mV

ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE
TYPE NUMBER | piNs | PIN POSITION MATERIAL | CODE
TDA1575T 16 mini-pack plastic SOT109A
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T ISHHINQL Y SNOUIIIVa LIV

FM tuner circuit

TDA1575T

Vo=85V Q li
TAGC output Vo mix TP ;__;'1_9_‘ < +Vg —_— 'lzraﬁlr:
i iooq Au 4 tonf e i output
n 22nF 1nF buffered
_L os::;lla'tor
22nF 7 f outpu
J" 82pF| Fher 4 Ry |scon | RL||s00m
g N2 Vp| ==220F ==22nF ’ D
16 15 14 13 12 1 10 9
+ VAR ¢ Y A
3000 300Q
l AGC / 17V
50 - +
WA T ¢ \_\_ IF amplifier
20002 ;
b 4 oscillator buffer
TDA1575T
BALANCED -
MIXER < —
t >
4 4 REFERENCE
VOLTAGE L
oscillator
A A
1 2 3 :ﬂ 5 6 7 8
_J_ MEH035
Rst ==68pF ==68pF==1nF 7 ?10 nF == 3.9 pF
EMF 1 *
f =98 MHz 500 56 pF Rs2 4 °
~ 4 h 5oq Vit 30pF ==
U m | EMF 2 °
; f = 88 MHz L2
4 L ] b
Coils TOKO
L1: MC-108 514 HNE-150023 S14; L = 78 nH, N = 4 turns
L2: MC-111 E516 HNS-200057; L =80 nH
L3: coil set 7P; N1 = 5.5 + 5.5 turns; N2 = 4 turns
Fig.1 Block diagram and test circuit.

October 1990
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Philips Semiconductors

Preliminary specification

FM tuner circuit TDA1575T

PINNING PIN CONFIGURATION
SYMBOL PIN DESCRIPTION MEH 036
MIXIH 1 RF input 1 to mixer moa1 7] 16] Acco
MIXI2 2 RF input 2 to mixer mixiz [2] 5] Mixoz
AGCI 3 HF input to automatic gain control hect [3] 1a] Mxor
GND 4 ground (0 V) oo [4] TDA1575T 5] Ve
Vief 5 reference voltage output os\::)f % % ::?
OSsco 6 oscillator output oscn [7] 7] IFo
OSCl1 7 oscillator input 1 osciz [g] 5] o
OSCI2 8 oscillator input 2
LO 9 buffered oscillator output Fig.2 Pin configuration.
IFO 10 linear FM IF output
IFI1 1 FM IF input 1
IFI2 12 FM IF input 2
Vp 13 supply voltage (+8.5 V)
MIXO1 14 mixer output 1
MIXO2 15 mixer output 2
AGCO 16 automatic gain control output

LIMITING VALUES

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

SYMBOL PARAMETER MIN. | MAX. | UNIT

Vp supply voltage (pin 13) 12 v

Vi4,15 [Vvoltage at mixer output Vp v

Piot total power dissipation 380 mW

Tetg storage temperature range -55 +150 | °C

Tamb operating ambient temperature range | —40 +85 °C

VEsp electrostatic handling*

all pins except 3 and 10
pin 3

pin 10

. +2000

- +2000
- -1000

- +1500
- —2000

<< << <

* Equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

QOctober 1

990
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Philips Semiconductors Preliminary specification

FM tuner circuit TDA1575T

CHARACTERISTICS
Vp=85V and Tymp = 25 °C, measurements taken in Fig.1 with f, = 98 MHz (EMF 1) unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP MAX. | UNIT
Vp supply voltage range (pin 13) 7 8.5 10 \
Ip supply current without mixer 16 23 30 mA
Vief reference voltage (pin 5) ls <3 mA 3.9 4.2 4.4 \"
Mixer EMF1 = 98 MHz
144415 mixer supply current (pins 14 and 15) - 4 - mA
V4,2 DC voltage input (pins 1 and 2) - - \"
Zy2 input impedance - 14 - Q
Vi4, 15 DC output voltage (pins 14 and 15) 4 - 10 \%
Ci4, 15 output capacitance - 13 - pF
Gp conversion power gain note 1 - 14 - dB
EMF1 |pg | 3rd order intercept point - 115 - dBuV
NF noise figure - 9 - dB
total noise figure including transforming
network - 1 - dB
Oscillator fosc = 108.7 MHz
V7.8 DC input voltage (pins 7 and 8) - 1.3 - \Y
Ve DC output voltage (pin 6) - 2.0 - \'
Af residual FM at pin 6 f = 300 to 15000 Hz;
de-emphasis 50 pus - 2.2 - Hz
Oscillator buffered output (pin 9)
Vo output signal (RMS value) R =500Q;C =2pF| 75 - - mV
Vo DC output voltage - 6 - \"
Rg DC output resistor - 950 - Q
THD total harmonic distortion - -15 - dBC
fs spurious frequencies EMF1 =2 V; Rg = 50Q
fosc = 108.7 MHz - -37 - dBC
Automatic gain control (AGC) fi = 98 MHz
R3 input resistance (pin 3) - - kQ
Cs input capacitance - - pF
Vie AGC output swing (DC) Fig.3 and 4 0.5 - Vp-0.3| V
lie output currentatlz = 0 Vie=12Vp -25 -50 -150 | pA
output current at Uz =2V Vig=7t010V 2 - 5 mA
EMF2 threshold (RMS value), lig=0;Vig=12Vp | - 17 - mV
see figures 4 and 5

Qctober 1990
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Philips Semiconductors

Preliminary specification

FM tuner circuit TDA1575T
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Linear IF amplifier IF =10.7 MHz
Vi1, 12 DC input voltage (pins 11 and 12) - 1.25 - \'
Zy2-11 input impedance 240 300 360 Q
(PRT input capacitance - 13 - pF
Vio DC output voltage (pin 10) - 4.4 - \'
Zio output impedance 240 300 360 Q
Cio output capacitance - 3 - pF
Vo output signal (RMS value) -1 dB compression C - - 650 mvV
Gy IF voltage gain (20 log (V104 / V12-11)) 27 30 - dB
AGy IF voltage gain deviation Tamb=—4010+85°C | - 0 - dB
NF noise figure Rg =300Q - 6.5 - dB
Note to the characteristics
1. Gp =101log (4Vy mix X 10,7 MHz) / (EMF2 x 98 MHz)2 x (Rg; /Ry

MEH 037 MEH 038

10 5
Vig ]
V) (mA)

8 4

; 3 l[

4 2 ll

. 1 /I

% 10 20 Vg(mv) 30 % 10 20  Vvg(mv) 30
Fig.3 AGC output voltage Vg as a function of Fig.4 AGC output current I as a function of
Vi 3 (rms) at I = 0, measured in test circuit Fig.1. Vi3 (rms) at Vi = 8.5V, measured in test circuit Fig.1.

October 1990
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Philips Semiconductors

Preliminary specification

FM tuner circuit

TDA1575T

APPLICATION INFORMATION

Operating characteristics
Measurements taken with figure 6, according to "Amtsblatt 69, Kapitel 5.1.1. (Eingangs-Storfestigkeit). Measurements
are shown in figure 7.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. MAX. [ UNIT
Vg supply voltage (range in brackets) (7) 8.5 (10) Vv
Is total supply current 37 mA
frF tuning range of RF input 87.5 - 108 MHz
Viune tuning voltage of RF input 1 - 7 v
G gain (20 log Vg 1/ Vant ) - 43 - dB
Vi ant input sensivity S/N = 26 dB;
Rant =150 Q - 3 - ]J.V
IR image rejection f=98 MHz - 58 - dB
RSS repeat spot suppression f = 98 MHz;
Viant=10pV - 95 - dB
DBS double beat suppression f1 = 93 MHz;
f2 = 98 MHz
DBS1 fiune = 88 MHz - 82 - dB
DBS2 fiune = 103 MHz - 73 - dB
DBS3 fiune = 90.15 MHz - 88 - dB
CBS continous beat suppression f1 = 90 MHz;
f2 =100.7 MHz
ftune = 95 MHz - 87 - dB
reference level SG1 = 1 mV (75Q)
wanted Af=+40kHz
carrier (audio audio output
fmod = 1 kHz reference) weighted: CCIR468,
quasi peak
POWER IF LIMITER
spoER, M Fﬁ?‘ﬁTEND DEvcND PSOPHOMETER
unwanted
carrier Afpm = + 40 kHz
or AMwithm = 0.8
fmod = 1 kHz MEH 039
Fig.5 Set-up for "Amtsblatt" measurments.
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Philips Semiconductors Preliminary specification

FM tuner circuit TDA1575T

TDA1575T]

o ’
1 nFJ‘
v
Coil data TOKO v ¢ IF gain EMIE
L1: E514HN 150025 S15 (M108) une & ose Y output
L2: ES14HN 150025 S15 (M108 + 1 turn)

L3: E516HNS 200057 (M111)
L4: A119 ACS-17114 FTT

Fig.6 Application circuit of a FM-Tuner with TDA1575T and FET-preampilifier.
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Philips Semiconductors Preliminary specification

FM tuner circuit TDA1575T
T 100
Vintt.
Y (dBuv) S
measured T 9% // measured
atfo = 87.6 MHz \\ J/ atfo=107.9 MHz

MEH041

fo=98 MHz

T T T T
-400 -300 -200 -100 0 100 200 300 a0 M2
Af (kHz)

Fig.7 Interference level Vi as a function of detuning for S/N = 26 dB;
interference-carrier AM-modulated according to "Amtsblatt 69"
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Preliminary specification

FM tuner circuit TDA1575T
16 15 14 I 13 12 I 1 10 9
Ve 300Q
i |J 300 Ll 9500
TDA1575T
Ve
2kQ
500Q 500Q -
1 2 3 To. 5 6 7 8
GND Vyet

Fig.8 Internal circuits.

MEH043

October 1990
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Philips Semiconductors

Data sheet

status Preliminary specification

date of issue| February 1991

FEATURES

o Fully balanced 4-stage limiting IF
amplifier

e Symmetrical quadrature
demodulator

o Field-strengh indication output for
1 mA ammeter

o Detune detector for side response
and noise attenuation

e Detune voltage output

o Internal muting circuit

o 0° and 180° AF output signals
o Reference voltage output

o Electronic smoothing of the supply
voltage

GENERAL DESCRIPTION

The TDA1576T is a monolithic
integrated FM-IF amplifier circuit for
use in mono and stereo FM-receivers
of car radios or home sets.

TDA1576T

FM-IF amplifier/demodulator circuit

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. | TYP. | MAX.| UNIT
Vp supply voltage range (pin 1) 7.5 8.5 15 \
Ip supply current 10 16 23 mA
Viie input sensivity (RMS value)
-3 dB before limiting 14 22 35 uv
S/N=26dB - 10 - uv
S/N =46 dB - 55 - pv
VoAF AF output signal (RMS value) - 67 - mV
THD total harmonic distortion
with double resonant circuits - 0.02 |- %
S/N signal-to-noise ratio (V; > 1 mV) |- 72 dB
OAM AM suppression - 50 - dB
RR ripple rejection (f = 100 Hz) 43 48 - dB
lis maximum indicator output current | - 2 mA
Tamb operating ambient temperature | -30 +80 °C
ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE
TYPE NUMBER pjys|  PINPOSITION | MATERIAL | CODE
TDA1576T 20 mini-pack plastic SOT163A
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Preliminary specification

Philips Semiconductors
FM-IF amplifier/demodulator circuit TDA1576T

zero TmA s feld-stengh  detune Vigor
st S voltage
w A v
Vet
01 L o4 36kQ
. N T 1nF . a 0.47 pF .
/f i Y T PPV o ne.
!
Ii}zo 19 18 17 16 15 14 13 12 11
A A
4-STAGE
25 [] 4-STAGE H REFERENCE
ke AMPLIFIER VOLTAGE
LEVEL DETECTOR
25 v v
kQ ¥ ‘ v
= 4
MUTE b 1< I
ATTENUATOR -—é
05 DETUNE
T T mA 5 DETECTOR
TDA1576T Yy Y
Z& QUADRATURE v2
DEMODULATOR
\ 4 t v 3.7kQ 3.7kQ
3 4 5 6 7 8 9 | 10
Ve I
2 —3—3+85V i' == I n.c
o1 pF J/;47 WF o o 6:8nF
g pl
4 A ’ audio
m outputs MEH139
i =20 v -
560 pF Q =2 AF Var
fo =10.7 MHz
Fig.1 Block diagram and application circuit.

February 1991 1022



Philips Semiconductors

Preliminary specification

FM-IF amplifier/demodulator circuit TDA1576T
PINNING PIN CONFIGURATION
SYMBOL| PIN | DESCRIPTION

MEH140
Vp 1 positive supply voltage Ve [1] 20] GND
Cps 2 smoothing capacitor of power supply Crs [2] 19] IFLV
IF1 3 IF signal to resonant circuit IF1 [3] 18] IN2
RES1 4 resonant circuit RES1 [4] 7] Vi
- i FMON [5 16] Vv

FMON 5 FM-ON, standby switch (5] TDAIS76T 6] Vro
RES2 6 resonant circuit REs2 [6] 15] Ve
IF2 7 IF signal to resonant circuit w2 [7] 14] Veer
Vo AF1 8 AF output voltage (0° phase) Vorer [2] 13] Vooer
Vo, AF2 9 AF output voltage (180° phase) Vourz [} 12] Vica
n.c 10 not connected ne Lo 1] e
n.c. 11 not connected
Vi det 12 detune detector input for external audio reference Fig.2 Pin configuration.
Vo det 13 detune detector output voltage
Viet 14 reference voltage output
VE 15 level output for field-strengh
Veo 16 zero adjust for field-strengh
ViiF 17 FM-IF input signal
IN2 18 input 2 of differential IF amplifier
IFLV 19 IF input level
GND 20 ground (0'V)

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER MIN. | MAX. | UNIT

Vp supply voltage (pin 1) 15 v

Vs 5,16 |Vvoltage onpins 2, 5 and 16 Vp v

Piot total power dissipation 450 mW

Tstg storage temperature range -55 150 °C

Tamb operating ambient temperature range | -30 +85 °C

THERMAL RESISTANCE

SYMBOL PARAMETER MIN. | MAX.| UNIT

Rih j-a from junction to ambient in free air 85 KW
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Philips Semiconductors Preiiminary specification

FM-IF ampilifier/demodulator circuit TDA1576T

CHARACTERISTICS
Vp = 8.5V, fi zg = 10.7 MHz; Rg =60 Q; f,, = 400 Hz with Af = 4+22.5 kHz; 50 us de-emphasis (C8-9 = 6.8 nF);
Tamb = 25 °C and measurements taken in Fig.1, unless otherwise specified. The demcdulator circuit is adjusted at

minimum second harmonic distortion for V; zg = 1 mV and a deviation Af = +75 kHz.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vp supply voltage range (pin 1) 7.5 8.5 15 \"
Ip supply current Vg =Vg=V43=0 10 |16 23 mA
Reference voltage
Viet reference voltage (pin 14) lig =—1 mA - 4.9 - \"
AV et reference voltage dependence )

on temperature AVig4 /' Vig *AT - 0.3 - Y%olK
l14 maximum output current short-circuit current 4 6 7.5 mA
Ri4 output resistor (AVq4 /Aly4) li4 <1.2mA - 60 150 Q
IF amplifier
ViiF input sensivity (RMS value, pin 17) -3 dB before limiting 14 22 35 Y
R17.18 input resistance Vi =200 mV (RMS) |10 - - kQ
Cy7.18 input capacitance Vi =200 mV (RMS) |- 5 - pF
Vol output signal at pins 3 and 7 1

(peak-to-peak value) Z3 7=10pF //1MQ | 610 680 750 mV
Ra.7 output impedance 200 250 300 Q
Demodulator
Rs6 input resistance 20 30 40 kQ
C4s input capacitance - 1 2.5 pF
Rg, o output impedance 2.9 3.7 4.5 kQ
Vg o DC offset voltage on output pins V5>3VorVg ;=0

atVyg=0 orVyz3<03V - 0 +100 mV
AV/A@ demodulator efficiency AVg_ g/A@ - 40 - mV/©°

demodulator efficiency dependent

on supply voltage (note 1) K 6.2 - mV/©°
VIV DC voltage ratio Vg, Vg/2:Vy 0.653 |0.667 |0.680 | VNV
AV/IAT dependence on temperature A(Vg+Vg/ 2:Vo)/AT |- 105 |- K
Field-strengh output
Vis output voltage (Fig.4) Vig=0 0 0.1 0.25 \Y

Vi =1mV (RMS) 1.5 1.9 \'
ViF=250mV (RMS) (3.2 3.6 4.1 \Y

S control steepness Fig.4 - 0.85 - V/dec
Ris 6utput resistance - 150 200 Q
AV/AT dependence on temperature Vi|E= AV 5/(AT+V 5) |- 0.3 - %lK
ly5 stand-by operational cut-off current V523V;Vi5=0t05V |- - 10 pA

February 1991
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Philips Semiconductors

Preliminary specification

FM-IF amplifier/demodulator circuit TDA1576T
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Zero level adjustment
Vie internal bias voltage - 260 - mV
Ris input resistance - 19 - kQ
S control steepness Vi =100 mV;

A =AVy5/AV4g 0.87 1.0 1.2 VIV
Detuning detector
P input bias current - 20 100 nA
Ri2 input resistance (Fig.5) 5 V/Al4o 6 30 - MQ
Via/V14 | outputvoltage ratio Vi=Vo=75V
for Ag = ¢ (pins 3-7) — ¢ (pins 4-6) —90°; | Ry3.14 = 10kQ; pins
(Fig.6) 9 and 12 short-circuit
Ag = 9.20 (43 kHz), Q = 20 Vg, 12 =334 mV 045 |05 055 | VIV
Ap =3.5° (16 kHz), Q =20 Vg, 12 =138 mV 0.75 0.8 0.85 %4
A = 14° (65 kHz), Q = 20 Vg, 12 =501 mV 0335 |0.345 [0.355 | VNV
l13 maximum output current (Fig.7) Viz=6V 0.4 0.5 06 | mA
cut-off current Vig=25V;Vg 12=0 | - - -100 nA
Internal audio attenuation
Vi3/V1i4 output voltage ratio (Fig.8) o = attenuation factor
foro=1dB 0.1 0.12 0.13
foro=7.2dB 0.095 |o0.1 0.105
for o. 2 40 dB - 0.06 -
l4a input current V43/Vy3<0.1 - - —225 nA
Stand-by switch
Vg input voltage for FM-on V3,7/V3, 7(max) =09 |24 25 - v
input voltage for FM-off Vig=03V - 2.9 3 \%
linear range (Fig 9) - 350 - mV
Is input current Vg=0t02V - - -100 HA
V5=35t015V - - 1 pA
Vg/AT temperature dependence FM-on (3.5VpgE) - 7 - mV/K
FM-off (5Vgg) - 10 - mV/K
Supply voltage smoothing
Vio internal voltage drop proportional to
V4 -3Vpe 80 210 400 mV
Ry2 internal resistor 5.8 8.3 10.8 kQ
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Philips Semiconductors Preliminary specification

FM-IF amplifier/demodulator circuit TDA1576T

OPERATING CHARACTERISTICS

Vp = 8.5V, f zp = 10.7 MHz; Rg = 60 Q; f,, = 400 Hz with Af = +22.5 kHz; 50 ps de-emphasis (Cg.g = 6.8 nF);
Tamb = 25 °C and measurements taken in Fig.1, unless otherwise specified. The demodulator circuit is adjusted at
minimum second harmonic distortion with V; zg = 1 mV.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
IF amplifier and demodulator
ViiF input sensivity (RMS value, pin 17) -3 dB before AF limiting| 14 22 . 35 v
input signal for S/N = 26 dB f = 250 to 15000 Hz - 10 - uv
input signal for S/N = 46 dB f = 250 to 15000 Hz - 55 - ny
Vo AF output signal at (RMS value, pins 8 and 9) 60 67 75 mV
Vo nN noise voltage for V; |p =0 Rg =300 Q
(RMS value, pins 8 and 9) f =250 to 15000 Hz - 900 - uv
weighted noise voltage according to DIN 45405 - 2 - mV
SN signal-to-noise ratio Fig.3 (pin 8 and 9) Vi jp=1mV (RMS) - 72 - dB
OAM AM suppression Vi | = 0.5 to 200 mV
FM: 70 Hz, £15 kHz
AM: 1 kHz, m=30% |- 50 - dB
OEM. FM rejection for FM-off Vi g =500 mV; Vg =3V| 80 - - dB
AVg g AFC shift in relation to minimum
second harmonic distortion ooy Vi|F=0.03t0500 mV |- 25 - mV
DC offset at second harmonic distortion | operating - 0 +100 mV
mute or FM-off - 0 150 mV
o3y distortion for third harmonic - 0.65 - Y%
RR rippie rejection .
Viipple =200 mV on Vp f=100Hz 43 48 - dB

Note to the characteristics
1. Vgg/ A9 =K(Vp -3 Vgg)

February 1991 1026



Philips Semiconductors Preliminary specification

FM-IF amplifier/demodulator circuit TDA1576T
MEH166
0 S+ N
Va v9 ,r/
-20 2t
(dB) W
-0 Wunns -
\\\
N
N
-60 \\5- .
-80
1078 1078 104 107 102 107 Vigmg ) 1

Fig.3 AF output voltage level on pins 8 and 9 as a function of V; |patVp=8.5V,
f m = 1kHz; Q| = 20 and with de-emphasis. S = signal; N = noise.
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Fig.4 Field-strengh output (l1g = 0).
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Philips Semiconductors

Preliminary specification

FM-IF amplifier/demodulator circuit

TDA1576T

1 MEH145
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Fig.5 Detuning input impedance. Fig.6 Detuning curve.
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Fig.7 Detuning output. Fig.8 Internal audio attenuation.
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FM-IF amplifier/demodulator circuit

TDA1576T
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Fig.9 Stand-by switch.
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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

analogue control of mono/stereo change over

pilot indicator driver

analogue muting control

muting indicator driver

oscillator with decoupled frequency measurement output

electronic smoothing of the supply voltage

QUICK REFERENCE DATA

Measured with a frequency deviation Af = + 75 kHz without pilot; fr, = 1 kHz

Supply voltage (pin 8) Vp=Vgy typ.
Supply current (pin 8) Ip=lg typ. 21 30 mA
Multiplex input signal (adjustable) VMUX(p-p) typ. 0,5 1V
Input resistance (adjustable) R; typ. 47 k2
A.F. output voltage (R = 15 k) Vo typ. 0,75 ] 16 V
QOutput resistance Ro low-ohmic
Spread in gain AGy < 1 aB
Channel separation o typ. 50 dB
Total harmonic distortion THD < 03 101 %
Signal-to-noise ratio S/N typ. 920 dB
Carrier and harmonic suppression
pilot signal; f=19 kHz 19 typ. 32 dB
subcarrier; f =38 kHz agg typ. 50 dB
f=57kHz a5y typ. 46 dB
f=76 kHz 76 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
AC! (Adjacent Channel
Interference); f=114 kHz ®114 typ. 80 dB
intermodulation; f=10/13 kHz ag, a3 typ. 70 dB
Supply voltage range (pin 8) Vp=Vg.7 7,51t018 Y
Operating ambient temperature range Tamb —30to +80 oc

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
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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 V1:27
Indicator driver output current l1:12
Total power dissipation at Tymp =25 °C Piot
Storage temperature range Tstg
Operating ambient temperature range , Tamb

THERMAL RESISTANCE
From crystal to ambient Rthc-a

max. 2V
Oto12 V
max. 24 V
max. 30 mA
max. 12 W
—55 to + 150 °C
—-30to+80 °C
= 80 K/W
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TDA1578A

CHARACTERISTICS (measured in Fig. 1)

input signal: m = 100% (Af =+ 75 kHz); pilot signal: m =9% (Af = + 6,75 kHz);
modulation frequency: 1 kHz; V35 =V45=0V;

de-emphasizing time: T = 50 us; oscillator adjusted to fogc 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 8,6 Ip — 21 - mA
output and indicator) pin8 | 15 Ip — 30 40 mA
Nominal multiplex input
voltage (peak-to-peak value) | 8,5 VMUX(p-p) - 05 - \%
R =47 kQ 15 VMUX(p-p) - 10 - \Y
Overdrive reserve of input
atTHD=1% 8,5 3 6 - dB
at THD=0,3% 15 3 6 - dB
A.F. output voltage (r.m.s.
value; mono without pilot)
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 - v
15 Vo(rms) - 24 - \
Overdrive reserve of output
R15.18 =R1g-17=24kQ | * 3 - - dB
Spread in output voltage :
levels * + AVy/Vo - - 1 dB
Difference of output voltage
levels ' * +AV15.16/Vo | — - 1 dB
Output resistance * Ro low-ohmic
Auvailable output current
pins 16 and 16 * tly - - - mA
Modulation range at output
(unloaded) * V15167 - 1to Vg7—-1 | — \Y
Internal current limiting * lo — 15 - mA
D.C. output voltage 85 | V15167 3,6 41 4,6 \
R15-18 = R16-17 =24 kQ 15 V15:16-7 70 7,7 8,4 \Y
D.C. current 8,6 —117.18 - 33 — MA
(pins 17 and 18) 15 -117.18 - 23 - kA

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder TDA1578A

parameter Vp symbol min. typ. max. | unit
(V)
Channel separation 8,5 o 32 50 - dB
atVa5=0V 15 o 39 50 - dB
Total harmonic distortion 856 THD - 0,1 03 %
15 THD - 0,04 0,1 %
Signal-to-noise ratio 8,5 S/N - 87 - dB
f=20 Hz to 16 kHz 15 S/N — 90 - dB

Carrier and harmonic
suppression at the output

pilot signal; f = 19 kHz * a19 - 32 - dB
subcarrier; f=38 kHz * asg 40 50 - dB
f =567 kHz * agy - 46 - dB
f=76 kHz * a6 - 60 - dB
intermodulation (note 1)
fm =10 kHz;
spurious signal fg = 1 kHz
PLL-filter Fig. 1 * a9 - 50 — dB
PLL-filter Fig. 2 * a9 - 70 - dB
fm =13 kHz;

spurious signal fg = 1 kHz
traffic radio (V.W.F.);

f =57 kHz (note 2) * 57 (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 * aq14 - 80 - dB
=190 kHz * ®190 - 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

ag - 75 - dB

Vg7 - Vp—0,25 - \Y)

Source resistance Rg.g 6 8 10 k&

*Vp=85o0r15V.
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TDA1578A

CHARACTERISTICS (continued)

for o = 6 dB; stereo ‘ON’

parameter Vp symbol min. typ. max. unit
(v)
Mono/stereo control
Pilot threshold voltages
(peak-to-peak values)
for stereo ‘ON’ 8,6 Vi(p-p) - 21 30 mV
15 Vi(p-p) - 43 61 mV
for mono ‘ON’ 8,5 Vi(p-p) 6 15 - mV
15 Vi(p-p) 12 30 - mV
Switch hysteresis
ViOoN/VioFF * AVj - 3 - dB
Switching time
at C14.7 =0,22 uF
for stereo ‘ON’ tst ON - 15 - ms
for mono ‘ON’ tm ON - 27 - ms
External mono/stereo control
(see Fig. 12 and note 5)
Switching voltage for 8,5 V14-7 - - 0,7 \
external mono control 15 V147 - - 1.4 \
* or:—Va.5 | 3156 - - mV
Control voltage for channel
separation: & =6 dB 8,6 Va5 — 120 - mV
15 —-Va.5 - 130 - mV
* AV45 - - +20 mV
o=26dB 8,56 -Va5 - 70 - mV
15 -V45 - 80 - mV
Control voltage
for mono ‘ON’ 85 -V45 - 240 - mV
15 -Va5 - 270 - mV
for stereo ‘ON’ 8,5 -Va5 - 220 - mV
15 —V4.5 - 250 - mV
Control voltage difference
8,5 AVg47 80 100 120 mV

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder TDA1578A

parameter Vp symbol min. typ. max. unit
(V)

Muting circuit
(see Fig. 13 and note 5)

Control voltage for an

attenuation: = 3 dB 8,6 -V35 - 140 - mV
15 -V35 - 145 - mV
* AV3 g — +20 - mV
o=26dB 8,6 -V3p5 - 2556 - mV
15 —-V35 - 270 = mV
Attenuation
with V3 5 =0V * o - - 0,2 dB
with —V3.5 =450 mV * o - 80 - dB
LED driver output current at an
attenuation: =3 dB * I 1,2 1,7 2,2 mA
Control voltage 8,5 -V3.5 - 150 - mV
for 11 =200 uA 15 -V3p5 - 160 - mV
Control inputs
Recommended voltage range * V3.4:5.7 0 - 4 \
Input bias current * 113;4;5 - 10 100 nA
Indicator driver
Output saturation voltages
atly =20 mA;V35=0V * V1.7sat - 1,2 18 Y,
at lp =20 mA * V2. 7sat - 05 1,0 \Y
Output leakage current
at V1;2_7=24V * |1;2 —_ 20 - MA

*Vp=85o0r15V.

N



TDA1578A

CHARACTERISTICS (continued)

parameter Vp symbol min. typ. max. unit
(v)

vCcOo
Oscillator frequency

adjustable with R1g-7 * fosc — 76 - kHz
Spread of free-running

frequency at nominal

external circuitry * fosc 71 - 82 kHz
Free-running frequency

dependency (note 6)

with temperature * TC - 1x 104 — K-1

with supply voltage * Afgge/AVp | — - 400 Hz/V
Capture and holding range

for a pilot input voltage

Vpil =0,5 X Vpilnom * Af/f +2 - — %
PLL control slope (total) * Stot - 4,5 - kHz/us
D.C. voltage at pin 10 * V10-7 - 21 - \

or: — 3.2 Vg — \)

Frequency measuring point;

internal switching threshold * Va7 - 6 - \

or: — 9 Vg - \%

Output voltage (peak-to-peak

value) at pin 4; R = 4,7 kQ * V4.7(p-p) - 350 - my
Output resistance * Rg.7 - 5 - k2

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder TDA1578A

Notes to the characteristics
1. Intermodulation suppression (BFC: Beat-Frequency Components)
Vo(signal) (at 1 kHz)

on =
Vo(spurious) (at1 KAz

=(2x10 kHz) — 19 kHz

Vo(signal) (at 1 kHz)

ag= )
Vo(spurious) (at 1 kHz)

=(3 x 13 kHz) — 38 kHz

measured with: 91% mono signal; f,,; = 10 or 13 kHz; 9% pilot signal.
2. Traffic radio (V.W.F.) suppression
Vo(signal) (at1kHz)
Vo(spurious) (at 1 kHz + 23 kHz)

A57(VWF) =

measured with: 91% stereo signal; f,, = 1 kHz; 9% pilot signal;
5% traffic subcarrier (f =57 kHz, f,, = 23 Hz AM, m = 60%).

3. ACI (Adjacent Channel Interference)
Vo (signal) (at 1kHz)
Vo(spurious) (at 4kHz )

=110 kHz — (3 x 38 kHz)

%114

\Y; (at 1 kHz
olsignal) (a )t =186 kHz — (5 x 38 kH2)

®190 =
Vo(spurious) (at 4kHz )

measured with: 90% mono signal; f;; = 1 kHz; 9% pilot signal;
1% spurious signal (fg = 11 or 186 kHz, unmodulated).
4. SCA (Subsidiary Communications Authorization)
Vo(signal) (at1kHz)

; fs = (2 x 38 kHz) — 67 kHz
Vo(spurious) (at9 kHz)’

og7 =
measured with: 81% mono signal; f;, = 1 kHz; 9% pilot signal;
10% SCA-subcarrier (fg = 67 kHz, unmodulated).

kxT

5. Assuming V1 = =286 mVatT;=330K.

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 (C12.7): 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. PLLAilter for reduced intermodulation (ap); see Fig. 2.
4. External mono ‘ON’ switch; see Fig. 3.
5. Switching ‘OFF’ the oscillator; see Fig. 4.

4 5
13 10 1 47kQ
68kQ  150kQ Vret
Sa
k
Q Vref
33 _L 033 12 J,—-v LOQ 430 jomnono i
n n n pF
l/ l/ ; 7 ; 7 7 7284698.1
7284697
Fig. 2 PLL-filter forap =70 dB at Vp=15V Fig. 3 (a) At pin 4; —V4.5 > 300 mV;
(see also Fig. 1). (b) at pin 14.
13 10
220kQ |
(470kR2)
39 TID
(75)
k2 Vp=15V (85V)

10 (22) FM
kQ ‘l on
7 7% 4 7284699

Fig. 4 The oscillator is switched-off when:
Ip > 100 pA (>50 uA for Vp=8,5V) and Ip <1 mA.
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Time muiltiplex PLL stereo decoder TDA1578A
30 7280331 40 7280333
Ip //
Ts(p—-p) (mA) /
(hA) 4 30 /
/ YV
/ V
20
i g
20 A
% /
/ /
/ /
/
/
10 1o
0 10 Vp(V) 20 0 10 Vp (V) 20
Fig. 5 Signal handling range at the input for Fig. 6 Supply current comsumption at
lenom (* 75 kHz); Vg.7 = Vp. Vg.7 = Vp.
100 7280332 03 N 7280327
THD /
-1 (%)
17;18
(nA)

0.2
/mono

I~ 01 ’ :
N / /./
S ,/L-—R'—‘
// /"/.—"‘
0 T =t
%o 10 Vp (V) 20 0 10 20 30 40 50
Te75kH2) 6 (p-p) (HA)
Fig. 7 D.C. current in the feedback loop of Fig. 8 Total harmonic distortion (THD) as a
the output amplifier. function of the peak-to-peak input current at

pin6;Vp =15 V; f, =1kHz;
V35=V45=0V.

7280323

THD
(%)
03
0,2
01
Fig.9 Total harmonic distortion (THD) as a
i function of the modulation frequency (fy,);
Mt e L = . = .
0 -L E= Vp=15V;lg(p.p) =215 A
01 1 fmlkHz) 10 ——— mono

— — — — stereo; L =—R;91% + 9% pilot signal.
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TDA1578A

7280330
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W —"/
a P P
(dB)
/ /
A Ci=10uF
Cj
w0l ,/
)
W
Y 1uF
/
s
20
o]
0,01 0.1 1 fmikHz) 10

Fig. 10 Channel separation (o) as a function of the

modulation frequency (fi,); Vp=15V;
Rj=47kQ;V45=0V.

7280329

7280328

we [\

N

(¢
10

T
102 rated 10°
C12-7  C12-7(nF)

Fig. 11 Phase shift between pilot signal at
the input and the internal carrier processing

as a function of Cq2.7.

| /
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)74
7/
|_pilot 1 5V) //7
-300 { 1 -200 Voo tmy) 10
(8.5V) fi-5mV)

60

a
(dB)

40
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Fig. 12 Mono/stereo control at f;,, = 1 kHz; « is the channel separation.

—  Vp=85V
———— Vp=15V
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Time multiplex PLL stereo decoder J ( TDA1578A

Vaog (mV) V3_5 (mV)
—-200 =100 0 =500  -400 -300 -200 ~100 0 0
Vi
—r e 20 4
/, 4 / -20
/ Y
It //
/ {ma) //
7 ) o
Y7 S i B o --410 /
L, y /
// :/
7 // -60
K v,
)4 7V (d8)
( ( 0 / -80

7280324 7280325

Fig. 13 Muting (V) and muting indicator current (11) as a function of V3.5.

Vo indB curves; ——— Vp=85V
———— Vp=15V
11 in mA curves for Vp| /Rpjas (Pin 1); — — — — 22 V/1 kQ
14 V/680
------- 10 v/680 Q2
100 7280326
Iy
(mA)
10 \\
\‘
N
N
1
SN
N
04
001
0 -2 -4 -6 -8
&Vo(af) (dB)

Fig. 14 Muting indicator current; Vp=8,5t0 15 V; VpL=14V.

— Rbias1 =680 Q
— — — — Rpjag1 = matched
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TDA1578A

TDA1576 TDA 1578 A
1% 13 12 1 3 4 5
| 10nF
n
2\ 390kQ 680k I 150kQ
ld | e | |
& —
S LInF 0\uF
e +——
P1 1,2MQ 150kQ
10kQ 1}
P2 _/100kQ |
4,7kQ nF ==10nF Si 0,22uF
J; ]; L7kQ l
2 2 v 4 22

3,6kQ

i

7280322

Fig. 15 Applicatjon information for external circuitry to provide
external mono/stereo and muting control.

Adjustment recommendations:

at Vj(hf) = 100 pV with P1 to o = 6 dB (channel separation),
at Vij(hf) = 15 uV with P2 to Vo (af) = —3 dB.

_IE 0,22 uF 3,3nF

J

15kQ
VpL 5
+15V 33nF
15kQ
2 17
V, (R)
v l , Vo(af)
mute O 3 16 > 15V
a.f.
outputs
Vief 4 18 > Vo(af) (L)
(0to4V) 0,22uF 15V
47k TDA1578A N
180k .
Vs © 5 14
33nF
N
f o 0,33uF
osc 10k YUsou
10044 6 13— +—}—R
47kQ
Vimux
1,1V p-p) 1uF 0,22 uF
N
N 4 12 =1
430 pF
. Vp=15V (2% .
+vg 0—{ZZ 8 " 1 \
o [
T 220kQ
10k
Fo 10 \
» 47 uF 39kQ foef o
(1%)
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 (567 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

e Driver output for SK indicator (LED)

® SK and BK control outputs

QUICK REFERENCE DATA

Measured in Fig. 1 at Vigk = 8 mV; f = 57 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

parameter conditions symbol min. typ. max. unit
Supply voltage Vp 7.5 8.5 12 Y
Supply current’ Ip - 6 - mA
Nominal input voltage at f =57 kHz Visk - 8 - mV
Input impedance at f <57 kHz 1Z; 100 — - k&2
Control level —-3dB Visk - 2.4 - mV
Input voltage peak-to-peak value V;(p-p) 2 - — v
SK switch-on

threshold level MBKon - 42 - %
SK switch hysteresis Ampgk - 3.5 - dB
SK switch-on delay tdSKon - 150 - ms
SK switch-off delay ; tdSKoff - 750 - ms
DK switch-on

threshold level mpKon - 13 - %
DK switch hysteresis Ampk - 3.6 -~ dB
DK switch-on delay tdDKon - 750 - ms
DK switch-off delay tdDKoff | — 750 - ms
Ambient operating

temperature range Tamb -30 | - +80 oc

PACKAGE OUTLINES

TDA1579: 18-lead DIL; plastic (SOT102).
TDA1579T : 20-lead mini-pack; plastic (SO20; SOT163A).
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TDA1579
TDA1579T

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 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 pin7 Vp=V7.18 - - 15 \
Switch output voltage pin 1 Vi.18 - - 23 \
pins 2 or 3 V2.3.18 - - 15 \"
pins1,20r 3 -V1.2:3-18 — - 0.5 A
Switch output current pin 1 I - - 50 mA
pins 2 or 3 I2;3 — — 5 mA
pins1,20r3 =11:2:3 - - 10 mA
Signal input voltage pin 13 V13-18 - - Vp
pin 13 -V13-18 — - 0.5 \%
Signal input current pin 13 —113 — - 10 mA
Total power dissipation Piot - - 800 | mW
Storage temperature
range Tstg -b5 | - +150| °C
Operating ambient
temperature range Tamb -30 | - +80 | °C

CHARACTERISTICS

Vp =8.5V; Tygmp = 25 OC; measured at nominal input signal: Visk =8 mV, f = 67 kHz amplitude
modulated with f, = 34.95 Hz and m = 60% for ‘BK-traffic area C’ signal; or with fr, = 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 i min. typ. | max. | unit
Supply voltage pin 7 Vp 7.5 - 12 \%
Supply current pin 7 Ip — 6 10 mA
SK ampiifier/decoder
Input impedance f< 57 kHz 1Z;l 100 - - 39/
Input voltage (peak-to-

peak value) Vi(p-p) 2 — - \Y)
Input voltage at start of

gain control VooBk = —3dB Visk - 2.4* | — mV
Voltage gain Vogk/V13sK Gyg-13 - 44* | — dB

* Selectable by R12.g or Z10.8.
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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 tAGyg 13 | — - 2 d8
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.18)
SK output (pin 3)
allowable load current I3 - - 1.5 mA
saturation voltage 1I3=1.5mA V3.18sat - - 0.35 \%
rejection voltage I3<5uA V3.18 18 - - \
Indicator driver (pin 1)
allowable load current I — - 40 mA
saturation voltage I1=20mA V1.18sat - - 0.8 \
rejection voltage 11 <10 1A Vi.18 23 - - \%
DK circuit
Switch-on threshold level ‘pin 2 high-Z V15DKon 600 670 | 750 mV
Switch hysteresis V15DKon 3.1 3.6 4.1 dB
V15DKoff
DK switch threshold level
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 D) - - 1.5 mA
saturation voltage lo=15mA V2.18sat - - 0.35 \
rejection voltage lo <5 uA Vo.18 18 - - \
BK and DK filter amplifiers
Open loop gain f=100 Hz Go 84 — - dB
Current gain G; 120 — - dB
Input bias current | - - 50 nA
Output offset voltage Rs.6 = R14-15 Y
= 680 k2 * V058 - - 50 mV
+V15.8
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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 k2
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
voltage source Rg - - 5 Q
Available output current —lIg 2 - - mA
+1g 0.6 - - mA
Output short-circuit current —Igsc - 8 - mA
(typ. value = Vp/1 k&)
Reference current source
Reference voltage V1718 - 36 |- \
(typ. value = Vg.1g—VgE)
Internal biasing resistor Rj17 - 5 - k&
Allowable range of external
reference resistor R17.18 180 — 270 k2

1048
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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 mgk = 60% VisKon typ. 1.8 mV
SK switch-on threshold
level at Vigk =8 mV mMBKon typ. 32 %
> 3.0 dB
m .
SK switch hysteresis MBKon typ. 3.5 dB
MBKoff < 4.0 dB
SK switc?-on delay typ. 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 mp = 30% ViDKon typ. 1.5 mV
DK switch-on threshold
level at VipK =8 mV mpKon typ. 13 %
> 3.1 dB
m
DK switch hysteresis —DKon typ. 3.6 dB
MDKoff < 4.1 dB
DK( switc1h)-on delay . typ. 750 ms
note dDKon < 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 (tgop)

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).

¢) tgon commences when the ground connection is removed from pin 4 (pin 16) as the
positive-going Vg signal at pin 5 (Vgpk 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 (tgoff)

a) Nominal operating conditions as in note 1.
b) tdoff commences when the input is switched off as the negative-going Vo 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).
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Decoder for traffic warning (VWF) radio transmissions TDA1579

TDA1579T
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Fig. 2 BK signal voltage at pin 5 as a function of frequency.
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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)
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Fig. 4 Control characteristic of the SK amplifier at Vp = 8.5 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 >> G, and Go >>2 » Q?
"
G R1-CI in which p = jw and Gy = .2
= n = = —.
VT e, _Cltc2 R1+R2 ANWHENP i@ and By = ¥
R3:C1+-C2 R1-R2°-R3-:C1-C2
+
S,
R2 R3
1]
1y
o W 7284073
general equation Ci=C2=C 212 =<C<2 ;1(:
Resonance frequency 1 1
1+ R2 VR‘I'RZ Cy/ R2-R3
= *+R3-C1-C2
©r R1+ R2 €VRivr2
Gainat w = w,
G = C2_ _R3 1.R3 1.R3
—Gip = e RS LA I 1.83
C1+C2 R1 2 R1 2 R1
Quality 0. Ci-C2 |/R3Ri+R2| 1 [/R3R1+R2I| 1. A3
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%

‘ ' May 1992
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Philips Semiconductors Preliminary specification

Decoder for traffic warning
(VWF) radio transmissions TDA1581T

FEATURES

o 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

¢ SK and BK control outputs

GENERAL DESCRIPTION

The TDA1581T decoder is for radio transmissions having 57 kHz
amplitude-modulated subcatrriers as used in the german *Verkehrs Warnfunk’
(VWF) traffic warning system.

QUICK REFERENCE DATA

Measured in Fig.3 at Visk = 8 mV; f = 57 kHz amplitude modulated with fm = 34.95 Hz and m = 60 % for 'BK-traffic
area C' signal; or with fm = 125 Hz and m = 30 % for DK signal

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage range 7.5 8.5 10 v
Ip supply current - 6 - mA
Visk nominal input voltage f=57kHz - 8 - mV
Z input impedance f< 57 kHz 100 - - kQ
Visk control level -3dB - 2.4 - mV
Vi(-p) input voltage peak-to-peak value 2 - - \Y
MBKon SK switch-on threshold level - 42 - %
Ampk SK switch hysteresis - 3.5 - dB
tdskon SK switch-on delay - 150 - ms
tdsKoft SK switch-off delay - 750 - ms
MDKon DK switch-on threshold level - 13 - %
Ampk DK switch hysteresis |- 3.6 - dB
tdDKon DK switch-on delay - 750 - ms
tdDKoff DK switch-off delay - 750 - ms
Tamb operating ambient temperature range . -30 - +80 °C

ORDERING INFORMATION

PACKAGE
EXTENDED
PIN
TYPE NUMBER | p|NS MATERIAL CODE
POSITION
TDA1581T 20 SO plastic SOT163A

AMaAacals 400N -——
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Philips Semiconductors

Preliminary specification

Decoder for traffic warning (VWF)
radio transmissions

TDA1581T

PINNING
SYMBOL PIN DESCRIPTION
n.c. 1 not cannected
DKout 2 DK output current
SKout 3 SK output current
1BK 4 time delay BK
VsBk 5 filter output BK
VeBk 6 filter input BK
Vp 7 supply voltage
Vp/2 8 half supply voltage
Vask 9 SK detector output
n.c. 10 |not connected
n.c. 11 not connected
V12sK 12 |57 kHz band pass filter
Vaac 13 |AGC
l14 14  |prestage biasing current
VmPx 15 |MPXinput
V16DK 16  [filter input DK
V170K 17  |filter output DK
TDK 18 |[time delay DK
19 19 |reference current for BK, DK detector
GND 20 |ground
nc. | g—g_l GND
DK out E E] 19
SK out E E} T DK
ek [4] [17] V170
Vsgk 5] TDAT581T [ig] v, gk
Vegk L6 15] Vyex
Vp E | E l4
Vp/2 (8] 13] Vage
Vosk [4] 12] vy 25
n.c. @ E n.c.
Fig.2 Pin configuration.
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Philips Semiconductors

Preliminary specification

Decoder for traffic warning (VWF)

) oo TDA1581T

radio transmissions

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC134).

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT

Vp = V7.20 supply voltage pin7 - - 15 \"
V2:3.20 switch output voltage pins2or3 -0.5 - 15 \"
I2;3 switch output current pins 2 or3 -10 - 5 mA
V1s.20 signal input voltage pin 15 -0.5 - Vp \'
lis signal input current pin 15 - - -10 mA
Ptot total power dissipation - - 800 mwW
Tstg storage temperature range -55 - +150 | °C
Tamb operating ambient temperature range -30 - +80 °C

CHARACTERISTICS

Vp=8.5V; Tamb = +25 °C; measured at nominal input signal: Visk = 8 mV, f = 57 kHz amplitude modulated with
fm = 34.95 Hz and m = 60 % for 'BK-traffic area C’ signal; or with fmn = 125 Hz and m = 30 % for DK signal.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. UNIT
Vp supply voltage pin 7 7.5 - 10 \'
lo supply current pin 7 - 6 15 mA

SK amplifier/decoder
Zi input impedance f <57 kHz 60 - - kQ
Vip-p) input voltage (peak-to-peak value) 2 - - Vv
Visk input voltage at start of gain control VooBK = -3dB - 24” - mV
Gve-15 voltage gain Vogk / V1issk _ 24 - B
AGvo.15 gain spread - - +2 dB
AGy gain control range 40 - dB
VogBK controlled output voltage - 440 - mV
VogDK - 220 - mV
BK circuit
VosBKon switch-on threshold level pin 3 high-Z 600 670 750 mV
Vs 8Kon switch hysteresis 3 3.5 4 dB
Vs BKolf
V4-200ff BK switch threshold level for BK-off pin 3 conducting 0.8 0.88 0.97 \"
(SK-off) (typ. value = 0.21Vg.20)
SK output (pin 3)
I3 permitted load current - - 0.5 mA
V3-20sat saturation voltage I3=1.5mA - - 0.35 Vv
Va-20 rejection voltage I3 <5 uA 18 - - \
DK circuit
V17DKon switch-on threshold level pin 2 high-Z 600 670 750 mV
V17 DKon switch hysteresis 3.1 3.6 4.1 dB
V17 DKot
V18-200ff DK switch threshold level for DK-off pin 2 conducting - 0.6 - \'
(Schmitt trigger output)
(typ. value = 1 x VBE)

* selectable by R14.8 or Z12.8

March 1992
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Philips Semiconductors Preliminary specification

Decoder for traffic warning (VWF)

radio transmissions TDA1581T
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. UNIT

DK output (pin 2)

l2 permitted load current - - 0.5 mA

V2-20sat saturation voltage l2=15mA - - 0.35 \'

Va.20 rejection voltage l2<5uA 18 - - \Y

BK and DK filter amplifiers -

Go open loop gain f=100 Hz 84 - - dB

Gi current gain 120 - - dB

li input bias current - - +50 nA

Vos.8 output offset voltage Rs.6 = R16-17 = 680 kQ |~ - 150 mV

Vizs

lo available output current +1 - - mA

Ro output resistance 2 3.5 kQ

CL permitted load capacitance - - 50 pF

Internal reference voltage

Vs-20 output voltage (typ. value = 0.5Vp) 4.0 4.25 4.5 \%

Rs internal resistance of voltage source - - 5 Q

ls-20 available output current -2 - - mA

120-8 0.6 - - mA

lasc output short-circuit current - -8 - mA
(typ. value = Vp / 1 kQ)

Reference current source

Vig-20 reference voltage - 3.6 - \
(typ. value = Vg-20 - VBE)

Rig internal biasing resistor ] - 5 - kQ

R1e-20 pérfhitted range of external reference 180 - 270 kQ
resistor

March 1992
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Philips Semiconductors Preliminary specification

Decoder for traffic warning (VWF)

radio transmissions TDA1581T
APPLICATION INFORMATION (see Fig.3)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VisKon SK switch-on threshold level mBK = 60 % - 1.8 - mV
MBKon SK switch-on threshold level Visk = 8 mV - 32 - %
MBKon SK switch hysteresis 3.0 3.5 4.0 dB
mBKott
tdsKon SK switch-on delay note 1 - 95 200 ms
tdSKoff SK switch-off delay note 2 380 500 700 ms
VibKon DK switch-on threshold level mpK =30 % - 1.5 - mV
MDKon DK switch-on threshold level Viok = 8 mV - 13 - %
MpKon DK switch hysteresis 3.1 3.6 41 dB
MpKott
tdDKon DK switch-on delay note 1 - 750 1000 ms
tdDKoff DK switch-off delay note 2 600 750 1000 ms

Notes to the application information

1. Sequence for measuring switch-on delay times (tdon)
a) Nominal BK or DK input signal at pin 15: Vip-p) = 8 mV; f = 57 kHz; modulation-on.
b) Pin 4 of the BK detector (pin 18 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).
¢) tdon commences when the ground connection is removed from pin 4 (pin 18) as the positive-going VoBk signal at
pin 5 (VoDK signal at pin 17) crosses zero.
tdon €nds when the positive-going edge of the SK output arrives at pin 15 (DK at pin 2).
2. Sequence for measuring switch-off delay times (tdoff)
a) Nominal operating conditions as in note 1.
b) tdoff commences when the input is switched off as the negative-going Vogk signal at pin 5 (Vopk signal at pin 17)
crosses zero.
tdotf ends when the ne

aative-
ldoff €NAS V gative

March 1992 1060



TDA1581T

Preliminary specification

‘weibelp uoneslddy ¢ 6i4

ZHY LG=0qUEE=0'0L =0 'HW9EZ =1

ZHSZL =9 (g) (©) o 0
61=0'2H 2 =9 (2) P
6'L=0D'ZHSS=9%(1)

[

.IJ
voort— g

FLVE

3
R
<+

L3 4
U ool

U oSt = oy o % 088 % 89

- M88L  pnsy
ﬁ B = [ S, S {

z o«Lh. sl ool Ll M ] <l z »
oS

H0193130 %4 Oy
- oz D+
T
1 EEIEE 217

TYNOILVH3dO
¥3114

HOLIMS MO

118Sivdl R |

z/%

e, .

1ne4

b

HOLIMS Y8

‘
—

43141 1dAY
IVNOILYNIdO
¥3LN4

wz +

¥0133130 X8

o=

AS

L, < < 9

Decoder for traffic warning (VWF)

radio transmissions

Philips Semiconductors

i8) s 4u ool =

g
=
e
e
¢+

285, —

|
:

Age =%
u e

AAralh 1000



Philips Semiconductors

Preliminary specification

Decoder for traffic warning (VWF)

radio transmissions

TDA1581T
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Fig.4 BK signal voltage at pin 5 as a function of frequency.
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Fig.5 DK signal voltage at pin 17 as a function of frequency: fo = 125 Hz; Q = 18.
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Decoder for traffic warning (VWF)

. —_ TDA1581T
radlo transmissions
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Fig.6 Control characteristic of the SK amplifier at Vp = 8.5 V, mgk = 60 % and Q( = 70.
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Decoder for traffic warning (VWF)

. . TDA1581T
radio transmissions
FILTER INFORMATION
Galn
Amplifier conditions: Go >> Gy and Go >> 2 x Q°
p
R1 x C1 . Vo
Gy=- . cTico N RTTFRD , in which p = Jmande—Vl—
P P B3y CTxC2 " AT xF2x B3 x C1 x G2
+
C2 ;
v, | To>— Vo
i I
R2 R3
1
Cly
7 "
Ci=C2=C
GENERAL EQUATION Ci=C2=C R2 << R1
resonance frequency 1 -1 1
Wr = R1 x R2 R1 x R2 CVR2 x R3
R2><R3><C1><C2 Cc R1+R2XR3
gain at © = o C2 B3 1R 1,.R3
-Gvr = C1+C2 Rt 2 1 2 Ri1
quality \/cwcz \/R3(R1+R2) 14/R3 (R1 + R2) 1.R3
Q= +C2 R1 x R2 2 RIxR2 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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Philips Semiconductors
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status Preliminary specification

date of issue | March 1992

FEATURES

e Adjustment-free voltage controlled
PLL oscillator for ceramic resonator
(f = 456 kHz).

o Mono/stereo switching, dependent
on pilot signal.

o Analog control of mono/stereo
change over (stereo blend, SNC).

e Adjacent channel noise suppression
(114 kHz).

e Pilot canceller

o Analog control of de-emphasis
(High Cut Control input, HCC).

e Applicable as source selector for
AM/FM/cassette switching

e Separate interference noise detector

o Integrated input low-pass filter for
delayed noise blanking.

@ Noise blanking at MPX-demodulator
outputs

e Internal voltage stabilization

GENERAL DESCRIPTION

The TDA1591/T is a monolithic bipolar
integrated circuit providing the stereo
decoder function and noise blanking
for FM car radio applications.

The device operates in a power supply
range of 7.5t0 12 V.

TDA1591/T

PLL stereo decoder
and noise blanker

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT
Vp positive supply voltage (pin 5) 75 10 12 v
Ip supply current - 12 - mA
Vo audio output signal (RMS value) | - 900 |- mV
THD total harmonic distortion - 0.1 0.3 %
SIN signal-to-noise ratio - 76 - dB
o channel separation - 40 - | dB
Virigg interference voltage trigger level | — 10 - mV
ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE
TYPENUMBER |pjNg|  PIN POSITION | MATERIAL | CODE
TDA1591 20 DiL plastic SOT146
TDA1591T 20 mini-pack plastic SOT163A
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PLL stereo decoder
and noise blanker

TDA1591/T
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Fig.1 Block diagram, test and application circuit.
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PLL stereo decoder

_ TDA1591/T
and noise blanker
PINNING
SYMBOL| PIN | DESCRIPTION
PLL 1 phase locked loop filter Pu [1] U 20] Viuex
osc 2 oscillator input/output pin for ceramic resonator osc [2] 19] PiLoT
GND 3 | ground (0 V) e 3] 18] 1DENT
Iret 4 | reference current ot [4] 7] Ve
ve [5 16
Vp 5 supply voltage (+10 V) IN:I E TDA1591/T % SNe
6 15
INFI 6 interference signal input Hee
PUFO [7 114] Cogen
PUFO 7 pulse former time constant, VCO off
- - NDET [B [13] Coeer
NDET 8 noise detector time constant, mute on FBL [5] 2] Fan
FB-L 9 AF feedback input for left audio signal Vo [T 7] Vor
VoL 10 AF output signal left
VoR 11| AF output signal right Fig.2 Pin configuration.
FB-R 12 AF feedback input for right audio signal
CpEEL 13 de-emphasis capacitor for left channel
Cpeer 14 de-emphasis capacitor for right channel FUNCTIONAL DESCRIPTION
HCC 15 | High Cut Control input for de-emphasis control By changing the value of the input
SNC 16 | stereo blend input (Stereo Noise Controller) resistor R1 the MPX input can be
- adapted to the level of the FM
Vief 17 externally-applied reference voltage of 1to 5V demodulator output (Fig.3). The total
IDENT 18 | identification output (High = pilot existing, stereo) gain of the stereo decoder is
- - applicable by variation of the
PILOT 19 pilot detector level (forced mono input) feedback resistors R2 and R3
Vimpx 20 | MPXinput signal from IF demodulator (Fig.1 and 4).
In mute and VCO-OFF position the
output amplifier can be used for
LIMITING VALUES cassette playback, AM-stereo
In accordance with the Absolute Maximum System (IEC 134) purpose or other signal sources.
The Stereo Noise Controller SNC
SYMBOL| PARAMETER MIN. | MAX.| UNIT provides a smooth mono to stereo
: - a2 " take over (Fig.5).
Ve supply voltage (pin 5) 0 13. For High Cut Control (HCC),
Piot total power dissipation 0 025 | W dependent on an analog input signal,
o the de-emphasis time constant can
Tstg storage temperatur range -55 +150 C be changed to higher values
Tamb operating ambient temperatur range | —40 +85 °Cc (Fig.7 and 8).
VeEsp | electrostatic handling* for all pi