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SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein:

USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when 
properly used in accordance with instructions for use 
provided with the product, can be reasonably expected 
to result in significant injury to the user.

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected io cause the failure of the iife support 
device or system, or to affect its safety or effectiveness.
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INTRODUCTION

CONTINUOUS INNOVATION IN AUDIO ICs

In 1969 SGS-THOMSON Microelectronics developed the world’s first monolithic audio power 
amplifier.Since then the company has always remained at the forefront in this field,designing 
many ICs that have become worldwide standards like the TDA2005 and TDA2030 and 
searching continually for innovative solution in technology,circuit design and packages.

These are just some of the SGS-THOMSON innovations:

* Fully complementary output stage thanks to new BTI technology; used in TDA7350 & 
TDA7360 (stereo) and TDA7370 (4 channel).

* Clipping detector circuit; used in TDA7360, TDA7362, TDA7363.

* High voltage bipolar technology used inTDA2050 & TDA2052.

* Mixed Bipolar technology to reach 100V.

* Pentawatt®, Heptawattt™, Multiwatt®, PowerDIP and Clipwatt™ power packages.

This technological leadership has brought with it an exceptional success in world markets: over 
the last 20 years SGS-THOMSON has sold almost 1.000.000.000 audio power amplifiers and 
production is still increasing yearly.
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The TDA7370 a Unique Quad 6W Power Amplifier for Car-Radio.
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INTRODUCTION

Audio amplifiers are just one part of the audio 1C portfolio.SGS-THOMSON is also moving 
towards supplying global system solutions,developing a complete family of signal processing 
devices in CMOS and BiCMOS technologies.

Signal processing parts in this volume include:

*  Digitally-controlled audio processors for car radio and TV applications (TDA73XX family).

*  Dedicated filter & decoder for the Radio Data System (TDA7330 & TDA7332).

If you are designing an audio system,follow the example of some of the world’s leading 
equipment houses and choose integrated circuits from SGS-THOMSON, the technology 
leader.Whatever your application you’ll probably find the best solution right here in this 
book.

A Stereo 20+20 W System Completely Controlled By a Serial Bus Audio Processor.

SGS-THOMSON
* 7 #  M «a[i«oM 0(g§
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ALPHANUMERICAL INDEX

Type
Number Function Page

Number

L272/M Dual Power Operational A m p lifie rs .................................................... 29

L272D Dual Power Operational Amplifier....................................................... 35

L2720/2/4 Low Drop Dual Power Operational Amplifiers ................................. 39

L2726 Low Drop Dual Power Operational Amplifier .................................... 47

L2750 Dual Low Drop High-Power A m plifie r................................................. 51

L4901A Dual 5V Regulator With Reset .......................................................... 59

L4902A Dual 5V Regulator With Reset and Disable....................................... 69

L4903 Dual 5V Regulator With Reset and D isable....................................... 79

L4904A Dual 5V Regulator With Reset ........................... .............................. 87

L4905 Dual 5V Regulator With Reset and D isable....................................... 95

L4915 Adjustable Voltage Regulator Plus Filter .......................................... 103

L4916 Voltage Regulator Plus F i l te r ............................................................. 109

L4918 Voltage Regulator Plus F i l te r ............................................................. 115

LS204 High Performance Dual Operational Am plifiers................................. 121

LS404 High Performance Quad Operational Amplifiers .............................. 131

M114A/AF Digital Sound Generator .......................................................... 143

M114S/SF Digital Sound Generator ............ ...................................................... 161

M3004AB1 Remote Control Transmitter ............................................................. 179

M3004LAB1 Remote Control Transmitter ............................................................. 187

M3005AB1 Remote Control Transmitter . . . ..................................... ............... 195

M3005LAB1 Remote Control Transmitter .................. .......................................... 203

M3006LAB 1 Remote Control Transmitter ..................... ....................................... 211

M145026/7/8 Remote Control Encoder/Decoder C ircu its .................. ..................... 219
TBA810P 7W Audio Amplifier ............................................................................ 231

TBA810S 7W Audio Amplifier ............................................................................ 235

TBA820M 1.2W Audio Amplifier ......................................................................... 239

TCA3189 FM IF High Quality Radio System .................................................... 243

TDA1151 Motor Speed Regulator...................................................................... 247

TDA1154 Motor Speed Regulator...................................................................... 253

TDA1220B AM-FM Quality R ad io ......................................................................... 257
TDA1904 4W Audio Amplifier ............................................................................ 273

TDA1905 5W Audio Amplifier + Mute ................................................................. 281
TDA1908 8W Audio Amplifier ............................................................................ 293
TDA1910 10W Audio Amplifier + Mute ............................................................. 303
TDA2003 10W Car-Radio Amplifier .............................................................. 315
TDA2004A 10+10W Stereo Amplifier for Car-Radio .......................................... 325
TDA2005 20W Bridge Amplifier for Car-Radio ................................................. 333
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ALPHANUMERICAL INDEX

Type
Number Function Page

Number

TDA2006 12W Audio Amplifier ........................................................................ 351

TDA2007 6+6W Stereo Amplifier ..................................................................... 361

TDA2007A 6+6W Stereo Amplifier ..................................................................... 367

TDA2008 12W Audio Amplifier ........................................................................ 373

TDA2009 10+10W Quality Stereo A m plifie r...................................................... 381

TDA2009A 10+10W Quality Stereo A m plifie r...................................................... 391

TDA2030 14W Hi-Fi Audio Am plifier............................................................... . 401

TDA2030A 18W Hi-Fi Audio Am plifier.................................................................. 411

TDA2040 20W Hi-Fi Audio Am plifier............................................................... . 425

TDA2050 28W Hi-Fi Audio Am plifier.................................................................. 435

TDA2051 40W Hi-Fi Audio Amplifier . . ......................................................... 447

TDA2052 65W Hi-Fi Audio Amplifier With Mute/Stand-By................................. 455

TDA2320A Stereo Preamplifier........................................................................... 459

TDA2822 Dual 1.7 W Amplifier ................................................ ........................ 469

TDA2822D Dual 1W Amplifier ...........................................■ ■ .............................. 477

TDA2822M Dual 1W Am plifier................................................  ......................... 481

TDA2824 Dual 1.7 W Amplifier ............ ................................... .................. ■ 489

TDA2824S Dual 1.7 W Amplifier ........................................................................ 497

TDA3190 Complete TV Sound C hannel............................................................ 503

TDA3420/D Dual Very Low-Noise Preamplifier ....................................... 513

TDA4190 TV Sound Channel With DC Controls .......................................... 519

TDA7211A Low Voltage FM Front-End ................................................ ............... 531

TDA7220 Very Low Voltage AM/FM Radio ...................................................... 539

TDA7222 3V AM/FM Single-Chip Radio ............................................................ 551

TDA7227 Single-Chip AM/FM Radio With Front-End ....................................... 557

TDA7231A 1.6W Audio Amplifier ........................................................................ 561

TDA7233/D 1W Audio Amplifier + Mute ............................................................... 565

TDA7233S 1W Audio Amplifier + Mute ............................................................... 569

TDA7236/D Very Low-Voltage Audio B ridge ......................................................... 573

TDA7240A 20W Amplifier for Car-Radio ............................................................ 577

TDA7241 20W Bridge Amplifier for Car-Radio ................................................ 583

TDA7241B 20W Bridge Amplifier for Car-Radio ................................................ 587

TDA7245 5W Audio Amplifier ........................................................................... 593

TDA7246 10W Audio Amplifer + Mute and Stand-By ....................................... 603

TDA7250 Hi-Fi Dual Driver .................................... .......................................... 609

TDA7256 22W Bridge A m p lifie r........................................................................ 617

TDA7262 20+20W High-Quality TV Amplifier . ................................................. 625
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ALPHANUMERICAL INDEX

Type
Number Function Page

Number
TDA7271/72 High-Class Motor Speed Regulator.................................................... 631
TDA7273/D Stereo Cassette Playback System .............................................. 647
TDA7274 Low-Voltage Motor Speed R egulator................................................. 653
TDA7275A Motor Speed Regulator...................................................................... 659
TDA7282/D Stereo Low-Voltage Cassette Pream plifier.................. ..................... 663
TDA7284 Record/Playback Circuit With ALC .................................................... 669
TDA7285 Complete Stereo Cassette Player .................................................... 681
TDA7300 Digital Control Stereo Audio Processor.............................................. 689
TDA7302 Digital Control Stereo Audio Processor.............................................. 703

TDA7306 Digital Control Stereo Audio Processor.............................................. 715
TDA7318 Digital Control Stereo Audio Processor.............................................. 727
TDA7326 AM/FM Radio Frequency Synthesizer .............................................. 739
TDA7330 RDS Demodulator + Filter ................................................................ 751
TDA7332 RDS F ilte r........................................................................................ ... 755
TDA7350 Bridge/Stereo Amplifier for Car-Radio .............................................. 759
TDA7350A Bridge/Stereo Amplifier for Car-Radio .............................................. 779
TDA7353 24W Bridge/Stereo Amplifier for Car-Radio........................................ 799
TDA7360 Bridge/Stereo Amplifier + Clipping Detector ..................................... 819

TDA7361 Low Voltage NBFM IF System .................................  .................. 839
TDA7362 Stereo Amplifier + Clipping Detector ................................................. 845

TDA7363 24W Bridge/Stereo + Clipping Detector ........................................... 863

TDA7370 Quad Power Amplifier for Car-Radio ................................................. 881

TDA7374 Dual Bridge Amplifier for Car-Radio ................................................. 897

TDA8190 TV Sound Channel With DC Controls .............................................. 909

TDA8191 TV Sound Channel ............................................................................ 921
TDA8192 Multistandard AM/FM Sound IF for TV .............................................. 927

TDA8196 Audio Switch & DC Volume Contro l.................................................... 931

TDA8199 Stereo Amplifier & DC Volume Control for TV ..................... 937

TDB7910N 500mA Output Stage Power Operational A m p lifie r............................ 939

TEA1330 Stereo Decoder.................................................................................. 943
TEA2025B 2+2W Stereo Amplifier ...................................................................... 949

TEA6420 Bus-Controlled Audio Matrix ............................................................. 953

TEB1033 High Performance Dual Operational Amplifier .................................. 957

TEB4033 High Performance Quad Operational A m p lifie r.................................. 965
TS271 Programmable Single CMOS Operational Amplifier ........................ 973

TS27L2 Very Low Power Dual CMOS Operational Amplifier ........................ 987

TS27M2 Low Power Dual CMOS Operational A m p lif ie r.................................. 993
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ALPHANUMERICAL INDEX

Type
Number Function Page

Number

TS272 High Speed Dual CMOS Operational Am plifier..................... 999
TS27L4 Very Low Power Quad CMOS Operational Am plifier........................ 1005
TS27M4 Low Power Quad CMOS Operational Amplifier................................. 1011
TS274 High Speed Quad CMOS Operational Amplifier .............................. 1017

TS555 Low Power Single CMOS Timer ...................................................... 1023
TS556 Low Power Dual CMOS Timer ......................................................... 1031
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SELECTION GUIDE

POWER AMPLIFIERS FOR CAR-RADIO

Type
Number Description Packages

page
TDA2003
TDA2004A
TDA2005

PENTAWATT
MULTIWATT 11 3 1 5 ^

?0W Bridge Am plifier ......................................................................... MULTIWATT 11 325
TDA7240A ?0W Bridge Am plifier ..................................................................... HEPTAWATT 333
TDA7241 ?DW B ridge Am plifier ..................................................................... HEPTAWATT 577
TDA7241B
TDA7245
TDA7246
TDA7256
TDA7350
TDA7350A
TDA7353
TDA7360
TDA7362
TDA7363
TDA7370
TDA7374

20W Bridge Amplifier ............................................. HEPTAWATT 583
5W Audio Amplifier .......................................................... POWERDIP (9+9) 

HEPTAWATT
587

1 ow Audio Amplifier + Mute end Stand-By ................... 593
22W Bridge Amplifier .................................................... MULTI WATT 11 603

22W Bridge/Stereo Amplifier .................................................... MULTIWATT 11 617

22W Bridge/Stereo Amplifier .................................................... MULTIWATT 11 759

24W Bridge/Stereo Amplifier .................................................... MULT I WATT 11 779

2x12W Amplifier With Clipping Detector ................................ MULTIWATT 11 799

Stereo Amplifier + Clipping Detector ....................................... MULT I WATT 11 819

24W Bridge/Stereo + Clipping Detector .......................... MULT I WATT 11 845

Quad Power Amplifier for Car Radio ....................................... MULTI WATT 15 863

Dual Power Amplifier for C a r-R a d io .......................................... MULTIWATT 15 881
ftQ7

HI-FI AND HIGH QUALITY POWER AMPLIFIERS

Type
Number Description Packages Page

TDA1910 10W Audio Amplifier With M u t e ................................................ MULTI WATT 11 303
TDA2006 12W Audio A m p lifie r.................................................................... PENTAWATT 351
TDA2007 6+6W Stéréo Amplifier . . ....................................................... SIP9 361
TDA2007A 6+6W Stéréo Amplifier ............................................................. SIP9 367
TDA2009 10+1 OW Stéréo Amplifier .......................................................... MULTI WATT 11 381
TDA2009A 10+1 OW Short Circuit Protected Stéréo ................................ MULTIWATT 11 391 .
TDA2030 14W Audio A m p lifie r................................................................... PENTAWATT 401
TDA2030A 18W Amplifier and 35W Driver ................................................ PENTAWATT 411
TDA2040 20W Audio Power A m p lif ie r ....................................................... PENTAWATT 425
TDA2050 28W Hi-Fi Audio A m p lifie r.......................................................... PENTAWATT 435
TDA2051 40W Hi-Fi Audio A m p lif ie r .......................................................... PENTAWATT 447
TDA2052 65W Hi-Fi Audio Amplifier With M ute-S tand-B y....................... PENTAWATT 455

TDA7250 Hi-Fi Dual Driver ....................................................................... DIP20 609

TDA7262 20+20W High Quality TV Amplifier .......................................... MULTIWATT11 625

SCS-THOMSON
MGÂILIfèUMiDtgS
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SELECTION GUIDE

GENERAL PURPOSE POWER AMPLIFIERS

Type
Number Description Packages Page

TBA810P 7W Audio Amplifier ................................... ......................... FINDIP 231
TBA810S 7W Audio Amplifier ............................................................ FINDIP 235
TBA820M 1.2W Audio Amplifier ............................................................ MINIDIP 239
TDA1904 4W Audio Amplifier ................................................... POWERDIP (8+8) 273
TDA1905 5W Audio Amplifier With M u te ................................................... POWERDIP (8+8) 281
TDA1908 8W Audio Amplifier ................................................................... FINDIP 293
TDA1910 10W Audio Amplifier With Mute ............................................... MULTIWATT 11 303
TDA2007 6+6W Stéréo A m p lifie r................................................................ SIP9 361
TDA2007A 6+6W Stéréo Amplifier ............................................................ SIP9 367
TDA2008 12W Audio A m p lif ie r ................................................................... PENTAWATT 373
TEA2025B Stéréo Amplifier ......................................................................... POWERDIP (12+2+2) 949
TDA2822 Dual 1.7 W Power A m p lif ie r ...................................................... POWERDIP (12+2+2) 469
TDA2822D Dual 1W Power Amplifier ......................................................... SO-16 477
TDA2822M Dual Low-Voltage Power Amplifier ................................ MINIDIP 481
TDA2824 Dual 1.7 W Power A m p lif ie r ...................................................... SIP9 489
TDA2824S Dual Power Amplifier ................................................................ SIP9 497
TDA7231A 1.6W Audio Amplifier ................................................................ POWERDIP (4+4) 561
TDA7233/D 1W Audio Amplifier With Mute ................................................ MINIDIP, SO-8 565

LOW VOLTAGE POWER AMPLIFIERS and CASSETTE PLAYERS

Type
Number Description Packages Page

TDA2822M 1.2 W Audio Amplifier ................................... ............................ MINIDIP 481
TDA7231A 1.6 W Audio Amplifier ................................................................ MINIDIP, (4+4) 561
TDA7233/D 1W Audio Amplifier With Mute ................................................ MINIDIP, SO-8 565
TDA7233S 1W Audio Amplifier With M u te ................................................... SIP9 569
TDA7236/D Very Low Voltage Audio Bridge ................................... SO-8 573
TDA7273/D Stereo Cassette Playback System ......................................... SO-16 647
TDA7284 Record/Playback Circuit With ALC ......................................... DIP14 - SO-14 669
TDA7285 Complete Stereo Cassette P la y e r ............................................ DIP20, S0-20 681
TEA2025B Stereo A m p lif ie r ......................................................................... POWERDIP (12+2+2) 949

PREAMPLIFIERS AND AUDIO PROCESSORS

Type
Number Description Packages Page

TDA2320A Stereo Preamplifier ................................................................... MINIDIP 459
TDA3420/D Dual Very Low Noise P ream plifie r............................................ DIP16, SO-16 513
TDA7282/D Stereo Low Voltage Preamplifier ............................................ MINIDIP, SO-8 663
TDA7300 Digital Controlled Stereo Audio Processor ............................. DIP28 689
TDA7302 Digital Controlled Stereo Audio Processor ............................. DIP28 703
TDA7306 Digital Controlled Stereo Audio Processor ............................. DIP28 715
TDA7318 Digital Controlled Stereo Audio Processor ............................. DIP28 - SO-28 727
TEA6420 Audio M a tr ix ................................................................................ DIP24 953

57 SGS-THOMSON
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SELECTION GUIDE

RADIO CIRCUITS

Type
Number Description Packages Page

TCA3189 FM IF High Quality Radio S y s te m ............................................. DIP16 245

TDA1220B AM/FM Quality Radio ................................................................ DIP16 259

TDA7211A Low Voltage FM Front-End ....................................................... MINIDIP, SO-8 531

TDA7220 Very Low Voltage AM/FM R a d io ................................................ DIP16, SO-16 539

TDA7222 3V AM/FM Single-Chip R a d io .................................................... DIP24 551

TDA7227 Single-Chip AM/FM Radio With Front-End ............................. DIP18 557

TDA7326 AM/FM Radio Frequency Synthesizer....................................... DIP16, SO-16 739

TDA7330 RDS Demodulator + F i l te r .......................................................... DIP20 - SO-20 751

TDA7332 RDS F i l t e r ................................................................................... DIP14, SO-14 755

TDA7361 Low Voltage NBFM IF System ................................................ DIP16, SO-16 839

TEA1330 FM Stereo D e c o d e r ................................................................... DIP16 943

REMOTE CONTROL

Type
Number Description Packages Page

M3004AB1 Remote Control T ra n sm itte r....................................................... DIP20 179

M3004LAB1 Remote Control T ra n sm itte r................................ ...................... DIP20 187

M3005AB1 Remote Control T ra n sm itte r....................................................... DIP20 195

M3005LAB1 Remote Control T ra n sm itte r....................................................... DIP20 203

M3006LAB1 Remote Control T ra n sm itte r....................................................... DIP16 211

M145026/7/8 Remote Control Encoder/Decoder Circuits ............................. DIP16, SO-16 219

TV SOUND CIRCUITS

Type
Number Description Packages Page

TDA3190 Complete TV Sound Channel .................................................... DIP16 503

TDA4190 TV Sound Channel With DC C o n tro ls ....................................... DIP20 519

TDA8190 TV Sound Channel With DC C o n tro ls ....................................... DIP20 909

TDA8191 TV Sound C hanne l....................................................................... DIP20 921

TDA8192 Multistandard AM/FM Sound IF for T V ....................................... DIP20 927

TDA8196 Audio Switch & DC Volume C o n t ro l.......................................... DIP8 931

TDA8199 Stereo Amplifier & DC Volume Control for T V .......................... DIP20 937

TEA6420 Bus-Controlled Audio M a tr ix ....................................................... DIP24 953
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SELECTION GUIDE

MOTOR CONTROLLERS
Type

Number Description Packages Page

L272/M Dual Power Operational A m p lif ie r ............................................ MINIDIP 29
L272D Dual Power Operational A m p lif ie r ............................................ SO-16 35
L2720/2/4 Low Drop Dual Power Operational Amplifier ......................... 8+8, MINIDIP, SIP9 39
L2726 Low Drop Dual Power Operational Amplifier ......................... SO-20 47
L2750 Dual Low Drop High-Power Amplifier ...................................... MULTIWATT 11 51
TDA1151 Motor Speed Regulator ............................................................ SOT-32 249
TDA1154 Speed Regulator for DC M o to rs ............................................... MINIDIP 255
TDA7271/2 High Performance Motor Speed Regulator ............................ DIP20 631
TDA7274 Low Voltage DC Motor Speed Controller ................................ MINIDIP 653
TDA7275A Motor Speed Regulator ............................................................ MINIDIP (4+4) 659

DEDICATED VOLTAGE REGULATORS

Type
Number Description Packages Page

L4901A
L4902A

Dual 5V Regulator With R e s e t...................................................
Dual 5V Regulator With Reset and D is a b le ............................

HEPTAWATT
HEPTAWATT

59
69

L4903 Dual 5V Regulator With Reset and D is a b le ............................ MINIDIP 79
L4904A Dual 5V Regulator With R e s e t................................................... MINIDIP 87
L4905 Dual 5V Regulator With Reset and Disable . . . . . . . . . . HEPTAWATT 95
L4915 Adjustable Voltage Regulator Plus Filter ................................ MINIDIP (4+4) 

MINIDIP (4+4) 
PENTAWATT,

103
L4916 Voltage Regulator Plus Filter ................................................... 109

L4918 Voltage Regulator Plus Filter ................................................... MINIDIP 115

CMOS OPERATIONAL AMPLIFIERS

type
Number Description Packages Page

TS271 Programmable Single CMOS Operational A m p lifie r................ DIP8, SO-8 973
TS27L2 Very Low Power Dual CMOS Operational A m p lifie r................ DIP8, SO-8 987
TS27M2 Low Power Dual CMOS Operational Amplifier ...................... DIP8, SO-8 993
TS272 High Speed Dual CMOS Operational Amplifier ...................... DIP8, SO-8 999
TS27L4 Very Low Power Quad CMOS Operational Amplifier ............. DIP14, SO-14 1005
TS27M4 Low Power Quad CMOS Operational A m p lif ie r ...................... DIP14, SO-14 1011
TS274 High Speed Quad CMOS Operational A m p lifie r...................... DIP14, SO-14 1017

SPECIAL FUNCTIONS

Type
Number Description Packages Page

LS204 High Performance Dual Operational Amplifier ...................... MINIDIP, SO-8 121
LS404 High Performance Quad Operational A m p lif ie r ...................... DIP14-SO-14 131
M114A/AF Digital Sound Generation .......................................................... DIP40, DIP48 143
M114S/SF Digital Sound Generation ......................................................... DIP40, DIP48 161
TDB7910N Power-500mA Output Stage ................................................... DIP16 939
TEB1033 High Performance Quad Operational A m p lif ie r ................... DIP8 - SO-8 957
TEB4033 High Performance Dual Operational Amplifier ................... DIP14-SO-14 965
TS555 Low Power Single CMOS T im e rs ......................... ................... DIP8 - SO-8 1023
TS556 Low Power Dual CMOS T im e rs ................................................ DIP14-SO-14 1031

5 Ï SGS-THOMSON
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SELECTION GUIDE

For detailed information on products referred to in the selection guide but not included 
as datasheet in this book, please refer to the databook indicated in column "DB"

SGS-THOMSON DATABOOKS

DB ORDER CODE
a 4 BIT MCU FAMILY ET9400 DBET9400ST/1
b 8 BIT MCU FAMILIES EF6801/04/05 DB68XXST/1
c 16 BIT MPUs & ASSOCIATED PERIPHERALS DB6800ST/1
d AUTOMOTIVE PRODUCTS DBAMOTIVEST/1
e ANALOG CELLS AND ARRAYS DBANACA/1090
f CB12000 SERIES STANDARD CELLS DBCB12ST/1

g CMOS B SERIES DBCMOSBST/1
h CMOS LINEAR BKCMOSLIN/0490
i DATACOM PRODUCTS DBDATACOMST/1

j HIGH SPEED CMOS DBHSCMOSST/1
k IMAGE PROCESSING DBIMAGEPROST/1
I INDUSTRIAL and COMPUTER PERIPHERAL ICs DBINDCOMPST/1
m INDUSTY STANDARD ANALOG ICs DBSTAN DAN AST /1
n ISB12000 SERIES CONTINUOUS ARRAYS DBISB12/1
0 ISB9000 SERIES CHANNELLESS LOGIC ARRAYS DBISB9/2

P LINE CARD ICs DBLINCARDST/1

q LOW POWER SCHOTTKY TTL ICs DBLPSST/1
r MODEM DBMODEMST/1
s NON - VOLATILE MEMORIES DBNVMST/1
t POWER BIPOLAR TRANSISTORS DBBIPTRANST/1
u POWER MODULES DBPOMODULEST/1
V POWER MOS DEVICES DBPOWERMOSST/1
w PROTECTION DEVICES DBPROTECST/1

y RF & MICROWAVE POWER TRANSISTORS DBRFST/1
z SMALL SIGNAL TRANSISTORS DBSMSIGST/1
aa STANDARD CELL LIBRARY DASTACELL/2
ab STATIC RAMs DBSRAM/1
ac ST8 MCU FAMILY SGST8ST/1
ad TELEPHONE SET ICs DBTELSETST/1
ae THE GRAPHICS DATABOOK 72TRN20400
af THE L4970 SWITCHING REGULATOR IC FAMILY BKL4970FA/0489
ag THE TRANSPUTER DATABOOK 72TRN20300
ah THE TRANSPUTER DEVELOPMENT AND iq SYSTEMS DATABOOK 72TRN21900
ai THYRISTORS & TRIACS DBTHYTRIACST/1
aj VIDEO PRODUCTS SIGNAL PROCESSING DBTVCRSPST/1
ak VIDEO PRODUCTS POWER & GRAPHICS DBPOMGRAST/1
al Z8 MCU FAMILY BKZ8SELEC/0289
am Z80 MICROPROCESSOR FAMILY DBZ80ST/1
an ZENER, SCHOTTKY & RECTIFIER DIODES DBDIODEST/1
* NOT INCLUDED IN CURRENT DATABOOKS. CONTACT YOUR NEAREST SGS-THOMSON SALES OFFICE
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SELECTION GUIDE

VOLTAGE REGULATORS

STANDARD POSITIVE

l0 max Type
Number

Regulated Output Voltage (V) Precision Package DB(A) 5 6 7.5 8 8.5 9 10 12 15 18 20 24 %

L78S00CV • • • • • • • • 4 TO-220 m
2 L78S00CT • • • • • • • • 4 TO-3 m

L78S00T (**) • • • • • • • • 4 TO-3 m

L7800CV • • • • • • • • • 4 TO-220 m

L7800ABV (*) • • • • • • • • 2 TO-220 m
1 L7800ACV • • • • • • • • 2 TO-220 m

L7800CT • • • • • • • • • . 4 TO-3 m

L7800T H • • • • • • • • • 4 TO-3 m

L78M00ABV (*) • • • • • • • • 2 TO-220 m

0.5 L78M00CV • • • • • • • • 4 TO-220 m

L78M00CX • • • • • • • • 4 SOT-82 m

L78M00CS • • • • • • • • 4 SOT-194 m

1 L7800CP • • • • • • • • • 4 ISOWATT 220 m

0.5 L7800CP • • • • • • • • 4 ISOWATT 220 m

STANDARD NEGATIVE

!0 max 
(A)

Type
Number

Regulated Output Voltage (V) Precision
% Package DB

5 5.2 6 8 12 15 18 20 22 24
L7900ACV • 2 TO-220 m

1 L7900CV 4 TO-220 m
L7900CT 4 TO-3 m

(*) 40°C to 125°C  

( * * ) - 55°C  to 150°C

PROPRIETARY

Type
Number Description Package DB

L4940 Series 1.5A Low-Drop Out Regulators TO-220 m
L4941 1A Low-Drop Out Regulators TO-220 m
TDA8134 600mA, 5V + 12V Dual Regulator With Disable HEPTAWATT ak, m
TDA8135 600mA, 5V + Adjustable Dual Regulator With Disable HEPTAWATT ak, m
TDA8136 600mA, 12V + 12V Dual Regulator With Disable HEPTAWATT ak, m
TDA8137 1A, 5,1 V + 5,1 V Dual Regulator With Disable + Reset HEPTAWATT ak, m
TDA8138 1 A, 5,1V + 12V Dual Regulator With Disable + Reset HEPTAWATT, SIP9 ak, m
TDA8139 1A, 5,1V + Adjustable Dual Regulator With Disable + Reset SIP9 ak, m
TEA7605 500mA, 5V Very Low-Drop Out Regulator TO-220 ak, m
TEA7610 500mA, 10V Very Low-Drop Out Regulator TO-220 ak, m
TEA7685 500mA, 8,5V Very Low Drop Out Regulator TO-220 ak, m

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

HIGH CURRENT SWITCHING REGULATORS

Type
Number Description Package DB

L296/P 4 A Switching Regulator MULTIWATT 15 I, m
L4960 2.5 A Power Switching Regulator HEPTAWATT I, m
L4962 1.5 A Power Switching Regulator HEPTAWATT (12+2+2) I, m
L4963 1.5 A Power Switching Regulator POWERDIP (12+3+3) I, m
L4964 4 A Switching Regulator MULTIWATT 15 I, m
L4970A 10 A Switching Regulator MULTIWATT 15 I, m
L4972A/AD 2A Switching Regulator POWERDIP (16+2+2), SO-20 I, m
L4974A 3.5 A Switching Regulator POWERDIP (16+2+2) I, m
L4975A 5A Switching Regulator MULTIWATT 15 I, m
L4977A 7A Switching Regulator MULTIWATT 15 I, m

PWM CONTROLLERS

Type
Number Description Package DB

SG2524 Regulating Pulse Width Modulator (From -25° to + 85°C) DIP16 I, m
SG2525A Regulating Pulse Width Modulator (From -25° to + 85°C) DIP16 I, m
SG2527A Regulating Pulse Width Modulator (From -2 5 °to  + 85°C) DIP16 I, m
SG3524 Regulating Pulse Width Modulator (From 0 to + 70°C) DIP16 I, m
SG3525A Regulating Pulse Width Modulator (From 0 to + 70°C) DIP16 I, m
SG3527A Regulating Pulse Width Modulator (From 0 to + 70°C) DIP16 I, m
TDA4601 Free Frequency Running SMPS SIP9 ak
TEA2018A Fixed Frequency SMPS DIP8 ak
TEA2019 Fixed Frequency SMPS With PLL DIP14 ak
TEA2261 Fixed Frequency SMPS (Slave) + PLL + Stand-By DIP16 ak
TEA5170 Fixed Frequency SMPS (Master) DIP8 ak
UC2840 Regulating Pulse Width Modulator (From -25° to + 85°C) DIP18 I, m
UC2842/3/4/5 Regulating Pulse Width Modulator (From -25° to + 85°C) DIP14, MINIDIP I, m
UC3840 Regulating Pulse Width Modulator (From 0 to + 70°C) DIP18 I, m
UC3842/3/4/5 Regulating Pulse Width Modulator (From 0 to + 70°C) DIP14, MINIDIP I, m

POWER SWITCH

Type
Number Description Package DB

VN02 High Side Driver-RDS(on) < 0.5 Q PENTAWATT *

VN05 High Side Driver-Ros(on) < 0.2 O PENTAWATT *

VN20 High Side Driver-RDS(on) < 0.05 Q PENTAWATT *

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

EEPROMS

Capacity Organization Bus type Part Number Packages Power Supply Remark* DB

256 Bits 16x16 SERIAL MICROWIRE® ST93C06BX PDIP8 5V s
MICROWIRE ST93C06MX PS08 5V s

1K Bits 64x16 SERIAL MICROWIRE ST93C46ABX PDIP8 5V s

128x8 SERIAL MICROWIRE ST93C46AMX PS08 5V s
1K Bits 64x16 SERIAL MICROWIRE ST93CS46BX PDIP8 5V Write Protection Feature s

MICROWIRE ST93CS46MX PS08 5V Write Protection Feature s
MICROWIRE ST93CS47BX PDIP8 2.5V Write Protection Feature s
MICROWIRE ST93CS47MX PS08 2.5V Write Protection Feature s

2K Bits 128x16 SERIAL MICROWIRE ST93CS56BX PDIP8 5V Write Protection Feature s
MICROWIRE ST93CS56MX PS08 5V Write Protection Feature s
MICROWIRE ST93CS56MLX PS014 5V Write Protection Feature s
MICROWIRE ST93CS57BX PDIP8 2.5V Write Protection Feature s
MICROWIRE ST93CS57MX PS08 2.5V Write Protection Feature s
MICROWIRE ST93CS57MLX PS014 2.5V Write Protection Feature s

2K Bits 256x8 SERIAL l2 C ST24C02ABX PDIP8 4.5 to 5.5V s
l2 C ST24C02AMX PS08 4.5 to 5.5V s
l2 C ST25C02ABX PDIP8 2.5 to 5.5V s
l2 C ST25C02AMX PS08 2.5 to 5.5V s

4K Bits 512x8 SERIAL l2 C ST24C04BX PDIP8 4.5 to 5.5V Write Protection Feature s
l2 C ST24C04MLX PS014 4.5 to 5.5V Write Protection Feature s
l2 C ST25C04BX PDIP8 2.5 to 5.5V Write Protection Feature s
l2 C ST25C04MLX PS014 2.5 to 5.5V Write Protection Feature s

8K Bits 1024x8 SERIAL l2 C ST24C08BX PDIP8 4.5 to 5.5V Write Protection Feature s

All products are available in 3 temperature ranges 
Suffix x = 1 : 0°C to 70°C  
Suffix x = 3 : -40°C to 125°C  
Suffix x = 6 : -40°C to 85°C
• User defined size of memory section protected against write.

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS
POWER BIPOLAR TRANSISTORS

Type Complementary
V c e o VcBO lc IlFE @  1C VcE VcE(sat) @  lc  Iß Rthj-c

Packages DB
Number (V) (V) (A) (A) (V) (V) (A) (m A ) (°C/W)

2N3055 MJ2955 60 100 15 20 4.00 4.0 1.10 4.00 400 1.5 TO-3 t

2N4234 40 40 3 20 0.50 1.0 0.60 1.00 100 29 TO-39 t

2N4398 2N5301 40 40 30 15 15.00 2.0 1.00 15.00 1500 0.875 TO-3 t

2N4399 2N5302 60 60 30 15 15.00 2.0 1.00 15.00 1500 0.875 TO-3 t
2N4918 2N4921 40 40 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N4919 2N4922 60 60 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N4920 2N4923 80 80 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N4921 2N4918 40 40 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N4922 2N4919 60 60 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N4923 2N4920 80 80 1 30 0.50 1.0 0.60 1.00 100 4.16 SOT-32 t

2N5301 2N4398 40 40 30 15 15.00 2.0 1.00 15.00 1500 0.875 TO-3 t

2N5302 2N4399 60 60 30 15 15.00 2.0 1.00 15.00 1500 0.875 TO-3 t

2N5303 2N5745 80 80 20 15 10.00 2.0 1.50 15.00 1500 0.875 TO-3 t

2N5629 2N6029 100 100 16 25 8.00 2.0 1.00 10.00 1000 0.875 TO-3 t

2N5679 2N5681 100 100 1 40 0.25 2.0 1.00 0.50 50 17.5 TO-39 t

2N5680 2N5682 120 120 1 40 0.25 2.0 1.00 0.50 50 17.5 TO-39 t

2N5681 2N5679 100 100 1 40 0.25 2.0 1.00 0.50 50 17.5 TO-39 t

2N5682 2N5680 120 120 1 40 0.25 2.0 1.00 0.50 50 17.5 TO-39 t
2N5745 2N5303 80 80 20 15 10.00 2.0 1.50 15.00 1500 0.875 TO-3 t

2N6029 2N5629 100 100 16 25 8.00 2.0 1.00 10.00 1000 0.875 TO-3 t

2N6282 2N6285 60 60 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t

2N6283 2N6286 80 80 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t

2N6284 2N6287 100 100 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t
2N6285 2N6282 60 60 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t

2N6286 2N6283 80 80 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t
2N6287 2N6284 100 100 20 750 10.00 3.0 3.00 20.00 200 1.09 TO-3 t
BD135 BD136 45 45 1.5 25 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD136 BD135 45 45 1.5 25 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD137 BD138 60 60 1.5 25 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD138 BD137 60 60 1.5 25 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD139 BD140 80 80 1.5 25 . 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD140 BD139 80 80 1.5 25 0.50 2.0 0.50 0.50 50 10 SOT-32 t
BD331 BD332 60 60 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BD332 BD331 60 60 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BD333 BD334 80 80 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BD334 BD333 80 80 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BD335 BD336 100 100 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BD336 BD335 100 100 6 750 3.00 3.0 2.00 3.00 12 2.08 SOT-82 t
BDX53 BDX54 45 45 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX53A BDX54A 60 60 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX53B BDX54B 80 80 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX53C BDX54C 100 100 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX54 BDX53 45 45 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX54A BDX53A 60 60 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX54B BDX53B 80 80 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t
BDX54C BDX53C 100 100 8 750 3.00 3.0 2.00 3.00 12 2.08 TO-220 t

BFX34 60 100 5 40 2.00 2.0 1.00 5.00 500 35 TO-39 t

BSS44 60 65 5 40 2.00 2.0 1.00 5.00 500 35 TO-39 t

PNP Type in bold
For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Cont’d)
POWER BIPOLAR TRANSISTORS (Cont’d)

Type
Number Complementary

VcEO

(V)

VcBO

(V)

lc
(A)

IlFE @  lc VcE VcE(sat) @ lc  Iß Rthj-c
(°C/W)

Packages DB
(A) (V) (V) (A) (mA)

BUY68 60 100 7 40 1.00 1.0 1.00 5.00 500 17.5 TO-39 t
MJ2955 2N3055 60 100 15 20 4.00 4.0 1.10 4.00 400 1.5 TO-3 t
MJ4030 MJ4033 60 60 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t
MJ4031 MJ4034 80 80 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t

MJ4032 MJ4035 100 100 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t
MJ4033 MJ4030 60 60 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t

MJ4034 MJ4031 80 80 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t
MJ4035 MJ4032 100 100 16 1000 10.00 3.0 4.00 16.00 80 1.17 TO-3 t

MJ4502 MJ802 90 100 30 25 7.50 2.0 0.80 7.50 750 0.875 TO-3 t

MJ11011 MJ11012 60 60 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJ11012 MJ11011 60 60 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJ11013 MJ11014 90 90 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJ11014 MJ11013 90 90 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJ11015 MJ11016 120 120 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJ11016 MJ11015 120 120 30 1000 20.00 5.0 4.00 30.00 300 0.875 TO-3 t

MJE170 MJE180 40 60 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t

MJE171 MJE181 60 80 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t

MJE172 MJE182 80 100 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t

MJE180 MJE170 40 60 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t
MJE181 MJE171 60 80 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t
MJE182 MJE172 80 100 3 30 0.50 1.0 0.90 1.50 150 10 SOT-32 t
MJE200 MJE210 25 40 5 70 0.50 1.0 0.30 0.50 50 8.34 SOT-32 t
MJE210 MJE200 25 40 5 70 0.50 1.0 0.30 0.50 50 8.34 SOT-32 t
MJE370 MJE520 30 30 3 25 1.00 1.0 5 SOT-32 t
MJE371 MJE521 40 40 4 40 1.00 1.0 3.12 SOT-32 t
MJE520 MJE370 30 30 3 25 1.00 1.0 ,5 SOT-32 t

MJE521 MJE371 40 40 4 40 1.00 1.0 3.12 SOT-32 t

MJE2955T MJE3055T 60 70 10 20 4.00 4.0 1.10 4.00 400 1.66 TO-220 t

MJE3055T MJE2955T 60 70 10 20 4.00 4.0 1.10 4.00 400 1.66 TO-220 t

SGSD100 SGSD200 80 80 25 300 20.00 3.0 1.75 10.00 40 0.96 TO-218 t

SGSD200 SGSD100 80 80 25 300 20.00 3.0 1.75 10.00 40 0.96 TO-218 t

TIP35A TIP36A 60 100 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t

TIP35B TIP36B 80 120 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t
TIP35C TIP36C 100 140 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t
TIP36A TIP35A 60 100 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t
TIP36B TIP35B 80 120 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t
TIP36C TIP35C 100 140 25 10 15.00 4.0 1.80 15.00 1500 1 TO-218 t
TIP140 TIP145 60 60 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t

TIP140T TIP145T 60 60 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t

TIP141 TIP146 80 80 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t
TIP141T TIP146T 80 80 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t

TIP142 TIP147 100 100 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t

TIP142T TIP147T 100 100 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t
TIP145 TIP140 60 60 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t
TIP145T TIP140T 60 60 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t
TIP146 TIP141 80 80 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t
TIP146T TIP141T 80 80 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t
TIP147 TIP142 100 100 10 1000 5.00 4.0 3.00 10.00 40 1 TO-218 t

PNP Type in bold

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Cont’d)
POWER BIPOLAR TRANSISTORS (Cont’d)

Type
Number Complementary

VcEO

(V)

VcBO

(V)

Sc

(A)

Sife @ lc VcE V C E (sat) @  lc Sb Rthj-c

(°C/W)
Packages DB

(A) (V) (V) (A) (mA)

TIP147T TIP142T 100 100 15 1000 5.00 4.0 3.00 10.00 40 1.25 TO-220 t
TIP2955 TIP3055 60 100 15 20 4.00 4.0 1.10 4.00 400 1.39 TO-218 t
TIP3055 TIP2955 60 100 15 20 4.00 4.0 1.10 4.00 400 1.39 TO-218 t

PNP Type in bold.

POWER MOS TRANSISTORS

V d s s RDS(on) Id Ptot
Type

Number(V) max
(Q)

max
(A) (W )

Packages DB

50 0.040 30.0 75 BUZ11 TO-220 V

50 0.060 25.0 75 BUZ11A TO-220 V

50 0.040 20.0 35 BUZ11FI ISOWATT 220 V

50 0.100 14.0 40 BUZ71 TO-220 V

50 0.120 13.0 40 BUZ71A TO-220 V

50 0.120 11.0 30 BUZ71AFI ISOWATT 220 V

50 0.100 12.0 30 BUZ71FI ISOWATT 220 V

50 0.028 35.0 125 IRFZ40 TO-220 V

50 0.028 26.0 40 IRFZ40FI ISOWATT 220 V

50 0.035 35.0 125 IRFZ42 TO-220 V

50 0.035 23.0 40 IRFZ42FI ISOWATT 220 V

50 0.016 70.0 180 STH70N05 TO-218 *

50 0.016 52.0 70 STH70N05FI ISOWATT 218 *

50 0.023 52.0 125 STVHD90 10-220 V

50 0.023 0.0 0 STVHD90FI ISOWATT 220 *

50 0.023 60.0 150 STH60N05 TO-218 *

50 0.023 40.0 65 STH60N05FI ISOWATT 218 *

60 0.150 12.0 40 MTP3055F TO-220 *

60 0.150 12.0 40 MTP3055EFI TO-220 *

60 0.080 25.0 100 STP25N06 TO-220 *

60 0.014 75.0 180 STH75N06 TO-218 *

60 0.014 55.0 70 STH75N06FI ISOWATT 218 *

60 0.028 50.0 125 STP50N06 TO-220 *

60 0.028 - 40 STP50N06FI ISOWATT 220 *

60 0.023 55.0 125 STP55N06 TO-220 *

60 0.023 - 40 STP55N06FI ISOWATT 220 V

80 0.077 28.0 125 IRF141 TO-3 V

80 0.055 33.0 150 IRF151 TO-3 *

80 0.540 5.6 43 IRF511 TO-220 *

80 0.270 9.2 60 IRF521 TO-220 V

80 0.270 7.0 30 IRF521FI ISOWATT 220 V

80 0.160 14.0 79 IRF531 TO-220 V

80 0.160 9.0 35 IRF531FI ISOWATT 220 V

80 0.077 28.0 125 IRF541 TO-220 V

80 0.077 15.0 40 IRF541FI ISOWATT 220 V

80 0.077 31.0 150 IRFP141 TO-218 *

For detailed information on products referred to in the selection Guide but not included as datasheet in this book please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Cont’d)
POWER MOS TRANSISTORS (Cont’d)

V dss

(V)

RDS(on)

max
(Q)

Id

max
(A)

Ptot

(W )

Type
Number Packages DB

80 0.077 20.0 60 IRFP141 FI ISOWATT 218 *

80 0.055 40.0 150 IRFP151 TO-218 V

80 0.055 26.0 65 IRFP151 FI ISOWATT 218 V

100 0.100 19.0 75 BU221 TO-220 V

100 0.250 9.0 40 BUZ72A TO-220 V

100 0.077 28.0 125 IRF140 TO-3 V

100 0.055 40.0 150 IRF150 TO-3 V

100 0.540 5.6 43 IRF510 TO-220 *

100 0.270 9.2 60 IRF520 TO-220 V

100 0.270 7.0 30 IRF520FI ISOWATT 220 V

100 0.160 14.0 79 IRF530 TO-220 V

100 0.160 9.0 35 IRF530FI ISOWATT 220 V

100 0.077 28.0 125 IRF540 TO-220 V

100 0.077 15.0 40 IRF540FI ISOWATT 220 V

100 0.077 31 150 IRFP140 TO-218 *

100 0.077 20.0 60 IRFP140FI ISOWATT 218 *

100 0.055 40.0 150 IRFP150 TO-218 V

100 0.055 26.0 65 IRFP150FI ISOWATT 218 V

150 0.800 5.0 40 IRF621 TO-220 V

150 0.800 4.0 30 IRF621FI ISOWATT 220 V

200 0.400 9.5 75 BUZ32 TO-220 V

200 0.180 18.0 125 IRF240 TO-3 *

200 0.085 - - IRF250 TO-3 *

200 0.800 5.0 40 IRF620 TO-220 V

200 0.800 4.0 30 IRF620FI ISOWATT 220 V

200 0.180 18.0 125 IRF640 TO-220 *

200 0.085 33.0 180 STH33N20 TO-218 *

200 0.085 20.0 70 STH33N20FI ISOWATT 218 *

250 0.750 - - STP6N25FI ISOWATT 220 *

350 1.800 3.3 50 IRF721 TO-220 V

350 1.800 2.5 30 IRF721FI ISOWATT 220 V

350 1.000 5.5 75 IRF731 TO-220 V

350 1.000 3.5 35 IRF731FI ISOWATT 220 V

350 0.550 10.0 125 IRF741 TO-220 V

350 0.550 5.5 40 IRF741FI ISOWATT 220 V

400 0.300 15.0 150 IRF350 TO-3 V

400 1.800 3.3 50 IRF720 TO-220 V

400 1.800 2.5 30 IRF720FI ISOWATT 220 V

400 1.000 5.5 75 IRF730 TO-220 V

400 1.000 3.5 35 IRF730FI ISOWATT 220 V

400 0.550 10.0 125 IRF740 TO-220 V

400 0.550 5.5 40 IRF740FI ISOWATT 220 V

400 0.300 16.0 180 IRFP350 TO-218 *
400 0.300 10.0 70 IRFP350FI ISOWATT 218 *
450 0.400 13.0 150 IRF451 TO-3 V

450 3.000 2.5 50 IRF821 TO-220 V

For detailed information on products referred to in the selection Guide but not included as datasheet in this book please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Conf d)
POWER MOS TRANSISTORS (Cont’d)

V dss

(V )

R d S (o ii)

max
(Q)

Id

max
(A)

Ftot

(W )

Type
Number

Packages DB

450 3.000 2.0 30 IRF821FI ISOWATT 220 V

450 1.500 4.5 75 IRF831 TO-220 V

450 1.500 3.0 35 IRF831FI ISOWATT 220 V

450 0.850 8.0 125 IRF841 TO-220 V

450 0.850 4.5 40 1RF841FI ISOWATT 220 V

450 0.850 5.5 60 IRFP441FI I SO WATT 218 *

450 0.400 14.0 180 IRFP451 TO-218 V

450 0.400 9.0 70 IRFP451FI ISOWATT 218 V

500 0.600 9.5 125 BUZ353 TO-218 V

500 0.400 13.0 150 IRF450 TO-3 V

500 3.000 2.5 50 IRF820 TO-220 V

500 3.000 2.0 30 IRF820FI ISOWATT 220 V

500 1.500 4.5 75 IRF830 TO-220 V

500 1.500 3.0 35 IRF830FI ISOWATT 220 V

500 0.850 8.0 125 IRF840 TO-220 V

500 0.850 4.5 40 IRF840FI ISOWATT 220 V

500 0.850 5.5 60 IRFP440FI ISOWATT 218 *

500 0.400 14.0 180 IRFP450 TO-218 V

500 0.400 9.0 70 IRFP450FI ISOWATT 218 V

For detailed information on products referred to in the selection Guide but not included as datasheet in this book please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Cont’d) 
SMALL SIGNAL TRANSISTORS IN TO-39

VcEO
VcER*

hFE @ lc Type VcE(sat) @  lc /  Ib fT ts
toff*

Ptot
DB

NPN PNP max min

(V) min/max (mA) (V) (mA) (MHz) (ns) (mW)

30 40/120 150 BSY53 1.2 500/50 100 typ - 800 z
30 100/300 150 BSY54 1.2 500/50 100 typ - 800 z
40 40/120 150 2N2904 0.4 150/15 200 80 600 z
40 40/120 150 2N3110 0.25 150/15 60 1000* 800 z
40 40/240 500 BC440 1 1000/100 50 - 1000 z
40 40/250 100 BC140 0.35 typ 500/50 50 850* 800 z
40 40/250 500 BC460 1 1000/100 50 - 1000 z
40 50/250 150 2N3053 1.4 150/15 100 typ - 800 z
40 100/230 150 2N2905 0.4 150/15 200 80 600 z
40 100/300 150 2N3109 0.25 150/15 70 1000* 800 z
45 40/240 150 BC304 0.65 150/15 100 typ - 850 z
45 120/240 150 BC302 0.5 150/15 100 typ - 850 z
50 40/250 500 2N5323 1.2 500/50 50 - 1000 z
50 40/250 500 2N5321 0.8 500/50 50 800* 1000 z
50* 40/120 150 2N1613 1.5 150/15 60 - 800 z
50* 100/300 150 2N1711 1.5 150/15 70 - 800 z
60 40/120 150 2N2904A 0.4 150/15 200 80 600 z
60 40/120 150 2N3108 1.4 150/15 100 typ - 800 z
60 40/240 150 BC303 0.65 150/15 75 - 850 z
60 40/240 150 BC301 0.5 150/15 120 typ - 800 z
60 40/240 500 BC441 1 1000/100 50 - 1000 z
60 40/250 100 BC141 0.35 typ 500/50 50 850* 800 z
60 40/250 500 BC461 1 1000/100 50 - 1000 z
60 100/300 150 2N2905A 0.4 150/15 200 80 600 z
60 100/300 150 2N3107 1.4 150/15 100 typ - 800 z
75 30/130 500 2N5322 0.7 500/50 50 1000* 1000 z
75 30/130 500 2N5320 0.5 500/50 50 800* 1000 z
80 40/120 150 2N1893 5 150/15 50 - 800 z
80 40/120 150 BSY55 0.6 150/15 100 typ - 800 z
80 40/240 150 BC300 0.5 150/15 120 typ - 800 z
80 100/300 150 BSY56 0.6 150/15 100 typ - 800 z

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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SELECTION GUIDE

DISCRETE AUDIO AMPLIFIERS (Cont’d)
SMALL SIGNAL TRANSISTORS IN TO-18

VcEO
VCER* *

(V)

hFE @ b Type VCE(sat) @  le / b fT

min

(MHz)

ts
toff*

(ns)

Pfot

(mW)

DB

min/max (mA)

NPN PN P max

(V) (mA)

25 50/- 10 BCY72 0.5 50/5 200 350 350 z
25 75/260 100 BC377 0.7 500/50 300 typ - 375 z
30 100/300 150 2N3302 0.6 500/50 - 150* 360 z
40 40/120 150 2N2906 1.6 500/50 200 80 400 z
40 50/- 10 BCY70 0.5 50/5 250 350 350 z
40 75/260 100 BC378 0.7 500/50 300 typ - 375 z
40 100/300 150 2N2907 1.6 500/50 200 80 400 z
45 100/300 150 2N3504 1.6 500/50 200 100* 400 z
45 100/600 10 BCY71 0.5 50/5 200 - 350 z
50* 40/120 150 2N718A 1.5 150/15 60 - 500 z
50* 100/300 150 2N956 1.5 150/15 70 - 500 z
60 40/120 150 2N2906A 1.6 500/50 200 80 400 z
60 100/300 150 2N2907A 1.6 500/50 200 80 400 z
60 100/300 150 2N3505 1.6 500/50 200 100* 400 z
80 40/- 150 2N720A 1.2 50/5 - - 500 z

LOW LEVEL, LOW NOISE TRANSISTORS IN TO-18

VcEO
VcER*

hFE @ lc Type VCE(sat) @  lc / Iß fT NF Ptot

DB
NPN PN P max min

(V) min/max (mA) (V) (mA) (MHz) (dB) (mW)

20 110/800» 2 BC108 0.6 100/5 100 10 300 z
20 200/800» 2 BC109 0.6 100/5 100 4 300 z
20 240/500» 2 BC179 0.25 10/0.5 200 typ 4 300 z
25 125/500» 2 BC178 0.25 10/0.5 200 typ 10 300 z
32 120/630 2 BCY58 0.35 10/0.25 200 typ 6 360 z
32 120/460 2 BCY78 0.8 100/2.5 180 typ 6 360 z
40 110/450 2 BC478 0.25 10/0.5 150 typ 6 360 z
40 200/- 2 BC479 0.25 10/0.5 - 4 360 z
45 100/500 0.01 2N930 1 10/0.5 30 3 300 z
45 110/450» 2 BC107 0.6 100/5 100 10 300 z
45 120/460 2 BCY79 0.8 100/2.5 180 typ 6 360 z
45 120/630 2 BCY59 0.7 100/2.5 200 typ 6 360 z
45 125/500» 2 BC177 0.25 10/0.5 200 typ 10 300 z
45 250/500 0.01 2N3964 0.25 10/0.5 50 2 360 z
60 130/- 0.01 BFR17 1 1/0.1 70 3 360 z
60 100/300 0.01 2N3962 0.25 10/0.5 40 3 360 z
60 100/500 0.01 2N2484 0.35 1/0.1 60 2 360 z
60 150/300 1 BFY76 0.35 1/0.1 100 4 360 z
60 250/500 0.01 2N3965 0.25 10/0.5 50 4 360 z
80 70/230 0.01 BFX37 0.4 50/5 40 3.5 360 z
80 100/300 0.01 2N3963 0.25 10/0.5 40 3 360 z
80 110/250 2 BC477 0.25 10/0.5 150 typ 10 360 z

■  hfe @  1 KHz

For detailed information on products referred to in the selection guide but not included as datasheet in this book, please refer to the databook 
indicated in column "DB"
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rZ 7  SCS-THOMSON L272
*7Æ» D̂(ĝ@[EiL[i©î®®Ri]D(êi L272M

DUAL POWER OPERATIONAL AMPLIFIERS

■ OUTPUT CURRENT TO 1A

■ OPERATES AT LOW VOLTAGES

■ SINGLE OR SPLIT SUPPLY

■ LARGE COMMON-MODE AND DIFFER
ENTIAL MODE RANGE

■ GROUND COMPATIBLE INPUTS

■ LOW SATURATION VOLTAGE

■ THERMAL SHUTDOWN

The L272 and L272M are monolithic integrated 
circuits in powerdip and minidip packages in
tended for use as power operational amplifiers in 
a wide range of applications including servo ampli
fiers and power supplies, compact disc, VCR, etc.

The high gain and high output power capability 
provide superior performance whatever an opera
tional amplifier/power booster combination is 
required.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Vs Supply voltage 28 V
Vi Input voltage Vs
Vi Differential input voltage ± Vs

■o DC Output current 1 A
Peak output current (non repetitive) 1.5 A

Ptot Power dissipation at Tamb= 80°C (L272), Tamb= 50°C (L272M) 1.2 W
Tease = 75°C (L272) 5 W

Top Operating Temperature -4 0  to 85 °C

Tstg# Tj Storage and junction temperature -4 0  to 150 °C

BLOCK DIAGRAM

May 1990 1/6
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L 27 2 - L272M

C O N N E C T IO N  D IA G R A M
(Top view)

L272

OUTPUT 1 [

... ^

I 8 ] IN P U T-1

SUPPLY VOLTAGE [ 2 7 ] INPUT+1

OUTPUT 2 [ 3 6 ] IN PU T»2

GND [ 4 5 ]  IN PU T-2

S-5911

L272M

S C H E M A T IC  D IA G R A M  (one only)

T H E R M A L DATA Powerdip M inidip

^ th  j-case Thermal resistance junction-pins max 15°C/W *70°C/W
^ t h  j-am b Thermal resistance junction-ambient max 70°C/W 100°C/W 1

*  T h e rm a l resistance ju n c tio n -p in  4

2 /6
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L 272- L272M

ELECTRICAL CHARACTERISTICS (Vs =  24V, Tamb =  25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

vs Supply voltage 4 28 v

•s Quiescent drain current

< ) ii |W< Vs = 24V 8 12 mA
w 2

Vs = 12V 7.5 11 mA

*b Input bias current 0.3 2.5 juA

Vos Input offset voltage 15 60 mV

I os Input offset current 50 250 nA

SR Slew rate 1 V/jus

B Gain-bandwidth product 350 KHz

Ri Input resistance 500 KI2

Gv O .L voltage gain f = 100Hz 60 70 dB

f = 1 KHz 50 dB

eN Input noise voltage B = 20KHz 10 mV

•n Input noise current B = 2QKHz 200 PA

CRR Common Mode rejection f = 1 KHz 60 75 dB

SVR Supply voltage rejection
f = 100 Hz Vs = 24V 70 dB
Rg = 10KS2 Vs = ± 12V 54 62 dB
V R = 0.5V Vs = ± 6V 56 dB

V0 Output voltage swing
Ip = 0.1 A 23 V
Ip = 0.5A 21 22.5 V

Cs Channel separation f=  1KHz; R, =1012; Gv =30dB
Vs = 24V 60 dB
Vs = ± 6V 60 dB

d Distortion f = 1 KHz Gv = 30dB 0.5 %
V s = 24V RL = o°

Tsd Thermal shutdown 
junction temperature

145 °C

3 /6S 7  SGS-THOM SON
Ä /#T* tfflM iy iO TM O tgS
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L272- L272M

Fig. 1 - Quiescent current Fig. 2 -- Quiescent drain 
current vs. temperature

Fig. 3 - Open loop voltage

Fig. 4 -  Output voltage Fig. 5 -  Output voltage
swing vs. load current swing vs. load current

Fig. 6  -  Supply voltage 
rejection vs. frequency

Fig. 7 -  Channel separation 
vs. frequency

Fig. 8  -- Common mode 
rejection vs. frequency

4 /6
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L 2 7 2 - L272M

APPLICATION SUGGESTION

NOTE

In order to avoid possible instability occurring 
into final stage the usual suggestions for the 
linear power stages are useful, as fo r instance: 
— layout accuracy;

— A 100nF capacitor corrected between supply 
pins and ground;

-  boucherot cell (0.1 to 0.2juF +1£2 series) bet
ween outputs and ground or across the load.

Fig. 9 -  Bidirectional DC motor control w ith jUP compatible inputs

Vs 2

V S 1  =  logic supply voltage 

Must be V S 2  >  V S 1  

E1,E2 =  logic inputs

Fig. 10 -  Servocontrol for compact-disc

Fig. 11 - Capstan motor control in video recorders

5/6^ = 7  SGS-THOMSON
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L 272- L272M

Fig. 12 - Motor current control circuit

*2AV

Note: The input voltage level is compatible with L291 (5-BIT D/A converter)

Fig. 13 - Bidirectional speed control of DC motors.

6 /6
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L272D
fZT7 SCS-THOMSON

^ 7 # ,  M ( M I L [ i ( § ¥ [ R M O ( g S

DUAL POWER OPERATIONAL AMPLIFIER
PRELIMINARY DATA

■ OUTPUT CURRENT TO 1 A
■ OPERATES AT LOW VOLTAGES
■ SINGLE OR SPLIT SUPPLY
■ LARGE COMMON-MODE AND DIFFER

ENTIALM ODE RANGE
■ GROUND COMPATIBLE INPUTS
■ LOW SATURATION VOLTAGE
■ THERMAL SHUTDOWN

The L272D is a monolithic integrated circuit 
in SO-16 packages intended for use as power 
operational amplifier in a wide range of appli

cations including servo amplifiers and power 
supplies, compact disc, VCR, etc. The high gain 
and high output power capability provide supe
rior performance wheatever an operational 
amplifier/power booster combination is required.

ORDERING NUMBER: L272D

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Vs Supply voltage 28 V

Vi Input voltage Vs
Vi Differential input voltage ±  Vs

lo DC Output current 1 A
Peak output current (non repetitive) 1.5 A

Ptot Power dissipation at Tcase= 90°C 1 . 2 W

Top Operating Temperature Range -  40 to + 85 °C

Tstg/ Tj Storage and junction temperature -4 0  to 150 °C

CONNECTION DIAGRAMS

May 1990 1/4



L272D

SCHEMATIC DIAGRAM (one only)

S -S 9 0 4 /1

THERMAL DATA

Rthl-ithj-alumina(*) Thermal resistance junction-alumina max 50 °C/W

(*) Thermal resistance junctions-pins with the chip soldered on the middle of an alumina supporting substrate measuring 
15 x 20 mm; 0.65 mm thickness and infinite heathsink.

2 /4

36

SGS-THOMSON
A 7f™ dB©̂ ©d[L[l(g¥K©RllB(gi



L272D

ELECTRICAL CHARACTERISTICS <VS =  24V, Tamb =  25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

V s Supply voltage 4 28 V

«S Quiescent drain current

>
|ii> V s = 24V 8 12 mA

w 2
Vs = 12V 7.5 11 mA

*b Input bias current 0.3 2.5 ma

V OS Input offset voltage 15 60 mV

l<DS Input offset current 50 250 nA

SR Slew rate 1 V/jus

B Gain-bandwidth product 350 KHz

Ri Input resistance 500 K n

Gv O.L. voltage gain f = 100Hz 60 70 dB

f = 1 KHz 50 dB

eN Input noise voltage B = 20KHz 10 MV

*N Input noise current B = 20KHz 200 pA

CRR Common Mode rejection f = 1 KHz 60 75 dB

SVR Supply voltage rejection
f = 100Hz Vs = 24V 70 dB
Rg = 10Kfi V5 = ± 12V 54 62 dB
V R = 0.5V Vs = ± 6V 56 dB

v 0 Output voltage swing
Ip = 0.1 A 23 V
Ip = 0.5A 21 22.5 V

Cs Channel separation f = 1KHz; R ,= 10 ft; Gv =30dB
Vs = 24V 60 dB
Vs = ± 6V 60 dB

d Distortion f = 1 KHz Gv = 30dB 0.5 %
Vs = 24V RL = oo

T sd Thermal shutdown 
junction temperature

145 °C

3 /4SGS-THOMSON
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L272D

Fig. 1 - Quiescent current Fig. 2 -  Quiescent drain 
current vs. temperature

-20  0 20 20 60 00 Tp |N 4 (°C)

Fig. 3 - Open loop voltage

Fig. 4 ~ Output voltage 
swing vs. load current

Fig. 5 -- Output voltage 
swing vs. load current

Fig. 6  - Supply voltage 
rejection vs. frequency

Fig. 7 - Channel separation 
vs. frequency

Fig. 8  -  Common mode 
rejection vs. frequency

4 /4
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fZ J  SCS-THOMSON
L2720/2/4

LOW DROP DUAL POWER OPERATIONAL AMPLIFIERS

■ OUTPUT CURRENT TO 1A
■ OPERATES AT LOW VOLTAGES
■ SINGLE OR SPLIT SUPPLY
■ LARGE COMMON-MODE AND DIFFER

ENTIAL MODE RANGE
■ LOW INPUT OFFSET VOLTAGE
■ GROUND COMPATIBLE INPUTS
■ LOW SATURATION VOLTAGE
■ THERMAL SHUTDOWN
■ CLAMP DIODE
■ ESD PROTECTION
■ DUMP PROTECTION

The L2720, L2722 and L2724 are monolithic in
tegrated circuits in powerdip, minidip and SIP-9 
packages, intended for use as power operational 
amplifiers in a wide range of applications in
cluding servo amplifiers and power supplies.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Vs Supply voltage 28 V
Vs ' Peak supply voltage (50ms) 50 V
Vi Input voltage Vs
Vi Differential input voltage ±  Vs

lo DC Output current 1 A

Ip Peak output current (non repetitive) 1.5 A

Ptot Power dissipation at Tamb = 80°C (L2720), Tamb= 50°C (L2722) 1 W
Tease = 75° C 02720) 5 W
Tease = 50°C 02724) 1 0 W

Top Operating Temperature -  40 to 85 °C

Tstg/ Tj Storage and junction temperature -4 0  to 150 °C

They are particularly indicated for driving, in
ductive loads, as motor and finds applications 
in compact-disc VCR automotive, etc.
The high gain and high output power capability 
provide superior performance whatever an opera
tional amplifier/power booster combination is 
required.

BLOCK DIAGRAMS

January 1991 1/7



L2720/2/4

CONNECTION DIAGRAMS
(Top view)

OUTPUT 2 I

GND | 

INPUT-2  I 

IN PU T* *2 [ 6 

INPUT*! 

INPUT-)

GND

GND

GND

] g n d

] g n d

[g n d

GND

GND

OUTPUT 1 [

-------
I 8 ] IN PU T-1

SUPPLY VOLTAGE [ 2 7 ] IN PU T+I

OUTPUT 2 [ 3 6 ] lN P U T *2

GND [ A 5 ] IN PU T-2

S-59H

L 2722

L 2720

j------------
9

8

o
7

6

5

A

v----------- --------------r

3

-CL

'IN P U T -1  

11NPUT+1 

11NPUT+2 

' IN P U T -2  

G N D  

N.C.

'OUTPUT 2 

VS

O U T P U T  1

L 2724

SCHEMATIC DIAGRAM (one section)

THERMAL DATA S IP -9 Powerdip M inidip

^th j-case 
^th j-amb

Thermal resistance junction-pins 
Thermal resistance junction-albient

max
max "s

i —
>

o
 o o 

o
O

 O

i o o
! 

o 
o 

LO O *70°C/W
1 0 0 °C/W

* Thermal resistance junction-pin 4.

2 /7
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L2720/2/4

ELECTRICAL CHARACTERISTICS (Vs =  24V, Tamb =  25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

V s Single supply voltage 4 28
V

V s Split supply voltage ± 2 ± 14

ls Quiescent drain current

< o ro
 J 

< V s = 24V 10 15
mA

I
< n 00 < 9 15

lb Input bias current 0.2 1 ma

V os Input offset voltage 10 mV

los Input offset current 100 nA

SR Slew rate 2 V/jus

B Gain-bandwidth product 1.2 MHz

Rj Input resistance 500 KO

Gv O.L. voltage gain f = 100Hz 70 80
dB

f = 1 KHz 60

eN Input noise voltage
B = 22Hz to 22KHz

10 MV

lisj Input noise current 200 PA

CMR Common Mode rejection f = 1 KHz 66 84 dB

SVR Supply voltage rejection f = 100Hz 
Rg = 10KS2 
V R = 0.5V

 ̂>
>

 
>

 CN CO 
■'tf'CN +l +l 
Il 

II 
II

>
>

> 60
70
75
80

dB
dB
dB

V DROP (HIGH)

Vs = ±2.5V to ± 12V

Ip = 100mA 0.7
V

Ip = 500mA 1.0 1.5

V DROP (LOW) Ip = 100mA 0.3
V

Ip = 500mA 0.5 1.0

Cs Channel separation f = 1 KHz
r l  = io n
Gv = 30dB

Vs = 24V 60 dB>COii>

60

Tsd Thermal shutdown
junction temperature

145 °C

3 /7E T  SGS-THOMSON
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L2720/2/4

Fig. 1 - Quiescent current 
vs. supply voltage

Fig. 2 - Open loop gain vs. 
frequency

Fig. 3 - Common mode 
rejection vs. frequency

Fig. 4 - Output swing vs. 
load current (Vs =  ± 5V)

Fig. 5 - Output swing vs. 
load current (Vs =  ± 12V)

Fig. 6  - Supply voltage 
rejection vs. frequency

Fig. 7 - Channel separation 
vs. frequency

SGS-THOMSON
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L2720/2/4

APPLICATION SUGGESTION
In order to avoid possible instability occurring 
into final stage the usual suggestions for the 
linear power stages are useful, as for instance:
— layout accuracy;
— A 100nF capacitor connected between supply 

pins and ground;

— boucherot cell (0 . 1  to 0 . 2  f i F + 1 1 2  series) bet
ween outputs and ground or across the load. 
With single supply operation, a resistor (1K12) 
between the output and supply pin can be 
necessary for stability.

Fig. 8  -  Bidirectional DC motor control w ith juP compatible inputs

Vs 2

VS1— logic supply voltage 

Must be V 5 2  ^  V 5 2  

E1, E2 = logic inputs

Fig. 9 -  Servocontrol for compact-disc

Fig. 10 -  Capstan motor control in video recorders

5 /7SGS-THOMSON
^7#™ G!fflOMi[Li(gTMD(gi
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L2720/2/4

Fig. 11 - Motor current control circuit

♦2av

*  < i*/.
Note: The input voltage level is compatible with L291 (5-BIT D/A converter)

Fig. 12 - Bidirectional speed control of DC motors.

6 /7
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L2720/2/4

Fig. 13 - VHS-VCR Motor control circuit

7 /7& T  SGS-THOMSON
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Æ 7  SGS-THOMSON
M (» [i[L îiœ © « S  L2726

LOW DROP DUAL POWER OPERATIONAL AMPLIFIER

■ OUTPUT CURRENT TO 1A
■ OPERATES AT LOW VOLTAGES
■ SINGLE OR SPLIT SUPPLY
■ LARGE COMMON-MODE AND DIFFER

ENTIAL MODE RANGE
■ LOW INPUT OFFSET VOLTAGE
■ GROUND COMPATIBLE INPUTS
■ LOW SATURATION VOLTAGE
■ THERMAL SHUTDOWN
■ CLAMP DIODE
■ ESD PROTECTION
■ DUMP PROTECTION

The L2726 is a monolithic integrated circuit 
in SO-20 package intended for use as power 
operational amplifiers in a wide range of ap
plications including servo amplifiers and power 
supplies.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Vs Supply voltage 28 V
Vs Peak supply voltage (50ms) 50 V
Vi Input voltage Vs
Vi Differential input voltage ±  Vs
lo DC Output current 1 A

*p Peak output current (non repetitive) 1.5 A
Ptot Power dissipation at Tamb= 85°C 1 W

Tease = 75° C 5 W
Top Operating Temperature -4 0  to 85 °C
Tstg/ Tj Storage and junction temperature -4 0  to 150 °C

It is particularly indicated for driving inductive 
loads, as motor and finds applications in com
pact-disc VCR automotive, etc.

The high gain and high output power capability 
provide superior performance whatever an opera
tional amplifier/power booster combination is 
required.

BLOCK DIAGRAM +Vs

January 1991 1/4



L2726

CONNECTION DIAGRAM
(Top view)

+ V s  

OUT 2 
N . C . 

GND 
GND 
GND 
GND 

N . C . 
IN 2 (-) 
IN 2 ( + )

1
2

3
4
5
6

7
8

9
10

20 

19 h  
18 □  
17 P  
16
15 p  
14 P  
13
12 □ 
11 □

OUT 1 
N . C .
N . C .
GND •
GND 
GND 
GND 
N ,'C .
IN  1 (- )  
IN  1 ( + )

L 2726-2: : DIS

SCHEMATIC DIAGRAM (one section)

THERMAL DATA

^ t h  j-case Thermal resistance junction-case max 15.0 °c/w
^ t h  j-a m b Thermal resistance junction-ambient (*) max 65 °c/w

(*) With 4 sq. cm copper area heatsink

2 /4
5 Ï SGS-THOMSON
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L2726

ELECTRICAL CHARACTERISTICS (Vs =  24V, Tamb = 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

V s Single supply voltage 4 28
V

V s Split supply voltage ± 2 ±14

ls Quiescent drain current
„  -  v *

V s = 24V 10 15
mA

V °  2 < n 00 < 9 15

lb Input bias current 0.2 1 /iA

V os Input offset voltage 10 mV

los Input offset current 100 n A

SR Slew rate 2 V//iS

B Gain-bandwidth product 1.2 MHz

Ri Input resistance 500 Kft

Gv O.L. voltage gain f = 100Hz 70 80
dB

f = 1 KHz 60

e[\j Input noise voltage
B = 22Hz to 22KHz

10 mV

In  Input noise current 200 PA

CMR Common Mode rejection f = 1 KHz 66 84 dB

SVR Supply voltage rejection f = 100Hz 
Rg = 1OKft 
V R = 0.5V

V s = 24V 
Vs = ± 12V 
Vs = ± 6V

60
70
75
80

dB
dB
dB

V DROP (HIGH)

Vs = ±2.5V to ± 12V

Ip = 100mA 0.7
V

Ip = 500mA 1.0 1.5

V DROP (LOW) Ip = 100mA 0.3
V .

Ip = 500mA 0.5 1.0

Cs Channel separation f = 1 KHz 
R l  = 10ft 
Gv = 30dB

Vs = 24V 60 dBi 
; |

>CO>

60

Tscj Thermal shutdown
junction temperature

145 °C

3 /4^ 7  SGS-THOMSON

49



L2726

Fig. 1 - Quiescent current 
vs. supply voltage

4 8 12 16 20 24 VS(V)

Fig. 2 - Open loop gain vs. 
frequency

Fig. 3 - Common mode 
rejection vs. fre q u e n c y ^

::~n
V 24'J

10 102 103 10* 1 (Hz)

Fig. 4 - Output swing vs. 
load current (Vs = ± 5V)

Fig. 5 -  Output swing vs, 
load current (Vs =  ± 12V)

Fig. 6  - Supply voltage 
rejection vs. frequency

Vs = il3 ÏV

SsS
\

10 102 103 10*- f (Hz)

Fig. 7 -  Channel separation

10 102 103 104 , f( H z )

4 /4
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L2750
HZ7 SCS-THOMSON

^ 7 # ®

DUAL LOW DROP HIGH POWER 
OPERATIONAL AMPLIFIER

ADVANCE DATA

.  HIGH OUTPUT CURRENT
■ VERY LOW SATURATION VOLTAGE
■ LOW VOLTAGE OPERATION
■ LOW INPUT OFFSET VOLTAGE 
.  GND COMPATIBLE INPUTS
■ ST-BY FUNCTION (LOW CONSUMPTION)
■ HIGH APPLICATION FLEXIBILITY

PROTECTIONS:
■ VERY INDUCTIVE LOADS
■ OVERRATING CHIP TEMPERATURE 
I  LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GROUND 
.  ESD

DESCRIPTION
The L2750 is a new technology class AB dual 
power operational amplifier assembled in Multi
watt 1 1  package.
Thanks to the fully complementary PNP/NPN out
put configuration the L2750 can deliver a rail-to-

BLOCK DIAGRAM

rail output voltage swing even at the highest cur
rent.
Additional feature is the very low current Stand- 
By function.
The high application flexibility of the L2750 makes 
the device suitable for either motor driving/control 
and audio applications purposes.

+ Us
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L 2750

PIN CONNECTION (Top view)

Symbol Parameter Value Unit

Vs op Operating Supply Voltage 18 V

Vs max Supply Voltage 28 V

V PEAK Peak Supply Voltage (t = 50ms) 40 V

Vi Input Voltage Vs op V

Vi Differential Input Voltage Vs op V

lo Output Peak Current (non rep. t = 100|xs) 5 A

lo Output Peak Current (rep. f > 10Hz) 4 A

Ptot Power Dissipation T case = 85°C 36 W

___Jsja» T i___ Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit

R th  j-case Thermal Resistance Junction-case | Max 1.8

£Ôo

ELECTRICAL CHARACTERISTICS (Refer to the operational amplifier with Gv = 24dB; Vs = 14.4V;
Tamb = 25°C, unless otherwise specified

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Voltage 4 18 V

Id Total Quiescent Drain Current 30 50 mA

Vos Input Offset Voltage 5 mV

IsB ST-BY Current Consumption 50 HA

Is Input Bias Current 0.5 |iA

los Input Offset Current 50 nA

V drop Output Voltage Drop (High) lo = 0.5A 0.25 0.5 V
lo = 3A 1.1 2.5 V

Output Voltage Drop (Low) lo = 0.5A 0.25 0.5 V
lo = 3A 1 2 V

SR Slew Rate 4 V/jis

B Gain Bandwidth Prod 10 MHz

Gv Open Loop Voltage Gain f = 1KHz 85 dB

Rin Input Resistance 150 MQ

Ein input Noise Voltage Rs = 0 to 10KQ f = 22Hz to 22KHz 3 M-V
CMRR Common Mode Rejection Ratio 75 90 dB

2/8 57 SGS-THOMSON

52



L 2750

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. Max. Unit
SVR Supply Voltage Rejection Rs = 0 

f = 100Hz
75 90 dB

Ct Crosstalk f = 1 KHz to 10KHz 80 dB

APPLICATION SUGGESTION
The high flexibility makes the L2750 suitable for a 
wide range of applications.

Motor Controller
The device can be utilized as a motor controller. 
Fig.1 represents a bidirectional DC motor control 
suitable for logic driving. In these kinds of applica
tion it is possible to take advantage of the high 
current capability of the L2750 for driving several 
types of low impedance motors in a broad range 
of applications. Moreover the low drop allows high 
start up currents even at lowest supply voltage.

Audio Applications
Another typical utilization of the L2750 concerns 
the audio field, as follows:

1) DRIVER FOR BOOSTER : The remarkably low 
distortion and noise makes the device proper to 
be used as high quality driver for main ampli
fiers (i.e. car radio boosters). An example is 
shown by Fig. 5, where the gain is set to 24 dB 
(see also the relevant characteristics).

2) CAR RADIO BOOSTER WITH DIFFERENTIAL
INPUT : Fig. 10 shows an example of car radio 
booster, with a gain of 30 dB, that is specially 
recommended for active loudspeakers. Among 
its main feature is the differential input and sub
sequent high noise suppression. The typical 
output power delivered into a 4H load is 24W 
(Vs = 14.4V; d =10%), as shown by the charac
teristics enclosed.

Figure 1

Figure 2: Low Drop Voltage vs. Output Current

0 1 2  3 I out ( f i )

Figure 3: High Drop Voltage vs. Output Current

0 1 2 3 I o u t l f i )

Figure 4: Open Loop Gain vs. Phase Response
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L2750

Figure 5: Stereo Audio Amplifier Application Circuit

Figure 6: P.C. Board and Components Layout of the Circuit of Figure 5 (1:1 scale)

S 1 2 S P 1 2 P P

54
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L2750

AUDIO STEREO APPLICATION CIRCUIT OF FIGURE 5

Figure 7: Quiescent Drain Current vs. Supply 
Voltage

4 6 8 10 12 14 16 Us ( U )

Figure 9: Distortion vs. Frequency

Figure 8: Distortion vs. Output Voltage

H 9 1 L 2 7 5 Q - Q 4

Figure 10: Cross-Talk vs Frequency
113112758-05

Us - 1 4 . 4U
R L = 5 0Q

Uo = 3U r ms

: 1—
Uo = 2U r ms

30  100  3 0 0  I K  3K f ( H z )

Figure 11 : Supply Voltage Rejection vs. Frequency

H 3 1 L 2 7 5 8 - 0 6

U s = 1 4 . 4U 
RL=50Q 
Uo = 3U rms

Rg = Ei 0 Q

30 100  3 0 0  I K  3K f  ( Hz )

Figure 12: E n Input vs. Rg

30 100 30 0  I K  3K f  ( Hz )

SGS-THOMSON
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L2750

Figure 13: Bridge Power Amplifier with Balanced Input Application Circuit

Figure 14: P.C. Board and Component Layout of the Circuit of Figure 13 (1:1 scale)

S 1 2 S P 1 2 P P
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L2750

BRIDGE AUDIO APPLICATION CIRCUIT OF FIGURE 13

Figure 15: Quiescent Drain Current vs. Supply 
Voltage

4 6 8 10 12 14 16 Us ( U )

Figure 16: Noise vs. Rs

En 

( uU )

2 .4  

2 . 0  

1 . 6  

1 . 2  

. 8

• 4 1 2 3
10 1 0 ^  1 0 J R g = ( Q )

Î 1 9 1 L 2 2 5 Q -  1 2

U s = 1 4 . 4U 
RL = 4Q

^ 2 2 H z - 2 2 K H z

C u r u a 8

Figure 17: Output Power vs. Supply Voltage Figure 18: Output Power vs Supply Voltage

8 9 10 11 12 13 14 15 16 U s ( U ) 8 9 1 0 1 1  12 13 14 1 5 1 6  U s ( U )

Figure 19: Distortion vs. Output Power Figure 20: Distortion vs. Output Power

0 4 8 12 16 P o ( U ) 0 4 8 12 16 P o O J )

r i T  SGS-THOMSON 
^ 7 1
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L2750

Figure 21 : Distortion vs. Output Power Figure 22: Distortion vs. Output Power

0 4 8 12 16 P o ( U ) 0 4 8 12 16 P o ( U )

Figure 23: Distortion vs. Frequency

30  100  300  I K  3 K P o ( U )

Figure 24: Supply Voltage Rejection vs. Fre
quency

SUR 

( dB )

40

50 

60 

70
30  100  3 0 0  I K  3K f ( H z )

t 1 9 1 L 2 P 5 0 - 2 0

U s  = 1 4 . 4U 
RL = 4Q
U n p p l e  = l U  r m s
Dr-, <=.a nrl ^
C s u  r = 1001j F

/

Figure 25: Total Power Dissipation and Effi
ciency vs. Output Power

0 4 8 12 16 20 Po (U )

8/8

Figure 26: Total Power Dissipation and Effi
ciency vs. Output Power

SGS-THOMSON
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[Z T  SCS-THOMSON
*7#™ L4901A

DUAL 5V REGULATOR WITH RESET
PRELIMINARY DATA

•  OUTPUT CURRENTS: l0i  =  400mA
102 =  400mA

•  FIXED PRECISION OUTPUT VOLTAGE 5V
± 2 %

•  RESET FUNCTION CONTROLLED BY IN
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

•  RESET FUNCTION EXTERNALLY PRO
GRAMMABLE TIMING

•  RESET OUTPUT LEVEL RELATED TO 
OUTPUT 2

•  OUTPUT 2 INTERNALLY SWITCHED WITH 
ACTIVE DISCHARGING

•  LOW LEAKAGE CURRENT, LESS THAN 
1juA AT OUTPUT 1

•  LOW QUIESCENT CURRENT (INPUT 1)

•  INPUT OVERVOLTAGE PROTECTION UP 
TO 60V

ABSOLUTE MAXIMUM RATINGS

•  RESET OUTPUT HIGH

•  OUTPUT TRANSISTORS SOA PROTEC
TION

•  SHORT CIRCUIT AND THERMAL OVER
LOAD PROTECTION

The L4901A is a monolithic low drop dual 5V 
regulator designed mainly tor supplying micro
processor systems.
Reset and data save functions during switch on/ 
off can be realized.

ORDERING NUMBER: L4901A

v  IN DC input voltage 24 V
Transient input overvoltage (t = 40 ms) 60 V

lo Output current internally limited
Tj Storage and junction temperature -40 to 150 °C

BLOCK DIAGRAM

June 1988 1/9
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L4901A

CONNECTION DIAGRAM
(Top view)

( \

—

6

5
L

V \\ )

L J
S -7768

OUTPUT 1 
OUTPUT 2 

RESET 
GROUND
TIMING CAPACITOR 
INPUT 2 

INPUT 1

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 400mA regulator input.

2 INPUT 2 400mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged 
w ith a 10juA constant current. When Reg. 2 is switch- 
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.
5VTherefore t RD =  Ct ( ); t RD (ms) =  Ct (nF)

6 OUTPUT 2 5V -  400mA regulator output. Enabled if VQ 1 >  V RT 
and V j N 2  >  V|X. If Reg. 2 is switched-OFF the C 02  

capacitor is discharged.

7 OUTPUT 1 5V -  400mA regulator output w ith low leakage (in 
switch-0FF condition).

THERMAL DATA

Rthj-case Thermal resistance junction-case max 4 °C/W

3 /9Æ T  SGS-THOMSON
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L4901A

TEST CIRCUIT

ELECTRICAL CHARACTERISTICS (V ,N1 =  V )N2 =  14,4V, Tamb = 25°C unless otherwise 
specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj DC operating input voltage 20 V

< o Output voltage 1 R load 1 KO 4.95 5.05 5.15 V

V 0 2 H Output voltage 2 HIGH R load 1 K£2 Voi-0.1 5 V 01 V

V 02L Output voltage 2 LOW 10 2  = -5mA 0.1 V

*01 Output current 1 AVq i = -1 00m V 400 mA

■l o i Leakage output 1 current ii v/

£
3

'
>

> 1 juA

*02 Output current 2 AV02 = - 100mV 400 mA

V i01 Output 1 dropout voltage (*) l01 = 10mA 0.7 0.8 V
IQ 2 = 100mA 0.8 1 V
10 i  = 300mA 1.1 1.4 V

V iT Input threshold voltage Vq i+1.2 6.4 V0i+  1.7 V

v ,t h Input threshold voltage hyst. 250 mV

AV q i Line regulation 1 7V < V ,N <  18V
10 i  = 5mA 5 50 mV

CMo><1
___

1 Line regulation 2 102 = 5mA 5 50 mV

AVq i Load regulation 1
5mA <  l0i  <  400mA 50 100 mV

> < o N> Load regulation 2 5mA <  10 2  <  400mA 50 100 mV

Iq Quiescent current 0 <  V ,N <  13V 4.5 6.5 mA
7V < V ,N <  13V
l02 = *01 <  5mA

1.6 3.5 mA

!q i Quiescent current 1 6.3V < V ,N i  <  13V 
V ,N2 = 0
l0l  ^  5mA l02 = 0

0.6 0.9 mA

4 / 9
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L4901A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

V RT Reset threshold voltage V02-0.15 4.9 V02-0.05 V

V RTH Reset threshold hysteresis 30 50 80 mV

V RH Reset output voltage HIGH l R = 500/uA V02-1 4.12 CMO>

V

V R L Reset output voltage LOW I R = -5mA 0.25 0.4 V

*R D Reset pulse delay Ct = 10nF 3 5 11 ms

td Timing capacitor discharge 
time

Ct = 10nF 20 jUS

A V0i
AT

Thermal drift “20°C <  Tamb < 125°C i o
 o

bo
 co mV/°C

A V q2 
AT

Thermal drift -20°C  <  Tamb < 125°C 0.3
-0 .8 mV/°C

SVR1 Supply voltage rejection f = 100Hz V R = 0.5V 
l0 = 100mA

50 84 dB

SVR2 Supply voltage rejection 50 80 dB

t j s d Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is 
lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for juP systems it is necessary 
to provide power continuously to avoid loss 
of information in memories and in time of day 
clocks, or to save data when the primary supply 
is removed. The L4901A makes it very easy to 
supply such equipments; it provides two voltage 
regulators (both 5V high precision) with separ
ate inputs plus a reset output for the data save 
function.

CIRCUIT OPERATION (see Fig. 1 )

After switch on Reg. 1 saturates until V 0 1  

rises to the nominal value.

When the input 2 reaches V )T and the output 1 
is higher than V RT the output 2 (V02) switches 
on and the reset output (VR) also goes high after 
a programmable time TRD (timing capacitor).

V0 2  and VR are switched together at low level 
when one of the following conditions occurs:

i — an input overvoltage

— an overload on the output 1 (V0 1  <  VRT) ;
— a switch o ff (V||\j ^  Vj-j—  Vn-|—i )^

and they start again as before when the con
dition is removed.
An overload on output 2 does not switch Reg. 2, 
and does not influence Reg. 1.

The V0 1  output features:

— 5V internal reference w ithout voltage divider 
between the output and the error comparator;

— very low drop series regulator element u t il
izing current mirrors;

permit high output impedance and then very 
low leakage current error even in power down 
condition.

This output may therefore be used to supply 
circuits continuously, such as volatile RAMs, al
lowing the use of a back-up battery. The V0 1

5 /9/T 7  SGS-THOMSON
^7#™ (»» IIIL llO T ® *!
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L4901A

CIRCUIT OPERATION (continued)
regulator also features low consumption (0.6mA 
typ.) to minimize battery drain in applications 
where the Vx regulator is permanently connected 
to a battery supply.

The V0 2  output can supply other non essential 
5V circuits wich may be powered down when 
the system is inactive, or that must be powered

down to prevent uncorrect operation for supply 
voltages below the minimum value.

The reset output can be used as a “ POWER 
DOWN INTERRUPT", permitting RAM access 
only in correct power conditions, or as a "BACK
UP ENABLE" to transfer data into in a NV 
SHADOW MEMORY when the supply is in
terrupted.

Fig. 1

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a [ iP  
system typically used in trip  computers or in 
car radios with programmable tuning.
Reg. 1 is permanently connected to a battery 
and supplies a CMOS time-of-day clock and a 
CMOS microcomputer chip w ith volatile memory. 
Reg. 2 may be switched OFF when the system 
is inactive.

Fig. 4 shows the L4901A with a back up battery 
on the V0 1  output to maintain a CMOS time-of- 
day clock and a stand by type N-MOS jjlP. The 
reset output makes sure that the RAM is forced 
into the low consumption stand by state, so the 
access to memory is inhibit and the back up 
battery voltage cannot drop so low that memory 
contents are corrupted.
In this case the main on-off switch disconnects 
both regulators from the supply battery.

The L4901A is also ideal fo r microcomputer sys
tems using battery backup CMOS static RAMs. 
As shown in fig. 5 the reset output is used both to 
disable the juP and, through the address decoder 
M74HC138, to ensure that the RAMS are disabled 
as soon as the main supply starts to fall.

Another interesting application of the L4901A is 
in juP system with shadow memories, (see fig. 6 )

When the input voltage goes below V|X, the 
reset output enables the execution of a routine 
that saves the machine's state in the shadow 
RAM (xicor x 2201 for example).

Thanks to the low consumption of the Reg. 1 

a 680juF capacitor on its input is sufficient to 
provide enough energy to complete the operation. 
The diode on the input guarantees the supply 
of the equipment even if a short circuit on Vj 
occurs.

6 /9 SGS-THOMSON
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L4901A

APPLICATION SUGGESTION (continued) 

Fig. 2

S—7770 / 3

Fig. 3 -  P.C. board component layout of fig. 2 ( 1 : 1  scale)

FZJ SGS-THOMSON
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L4901A

APPLICATION SUGGESTION (continued) 
Fig. 4

Fig. 5

2.8to3V
LITHIUM
BATTERY

8 /9

66

SGS “THO M SO N
RfflD»HLHOT®liülO©i



L4901A

APPLICATION SUGGESTION (continued) 

Fig. 6

Fig. 7 -  Quiescent current 
(Reg. 1) vs. output current

G -5795

V|1 =12V

0 100 200 I01 (mA)

Fig. 10 -  Regulator 1 out
put current and short circuit 
current vs. input voltage

o 3 6 9 12 15 18 Vj (V)

Fig. 8  -  Quiescent current 
(Reg. 1) vs. input voltage

0 3 6 9 12 15 18 Vj, (V)

Fig. 11 -  Regulator 2 out
put current and short circuit 
current vs. input voltage

Fig. 9 -  Total quiescent cur-

o 3 6 9 12 15 18 Vj (V)

Fig. 12 -  Supply voltage 
rejection regulators 1 and 2  

vs. input ripple frequence

10 102 103 (Hz )f ripple
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L4902A
SCS-THOMSON

Ä 7 # „ liSID(g[8!©lllLI©re©Hll®i

DUAL 5V REGULATOR WITH RESET AND DISABLE
P R E LIM IN A R Y  D A TA

•  D O U B LE  B A T T E R Y  O P E R A T IN G

•  OUTPUT CURRENTS: l 0 1  =  300mA
10 2  =  300m A

•  F IX E D  PR EC IS IO N  O U T P U T  V O L T A G E  5V
± 2 %

•  RESET F U N C T IO N  C O N T R O L L E D  B Y  IN 
PUT V O L T A G E  A N D  O U T P U T  1 V O L T A G E

•  RESET F U N C T IO N  E X T E R N A L L Y  PRO
G R A M M A B L E  T IM IN G

•  RESET O U TP U T L E V E L  R E L A T E D  T O  
O U T P U T  2

•  O U TP U T 2 IN T E R N A L L Y  SW ITC H ED  W IT H  
A C T IV E  D IS C H A R G IN G

•  O U TP U T 2 D IS A B LE  L O G IC A L  IN P U T

•  LOW LE A K A G E  C U R R E N T , LESS T H A N  
1juA A T  O U T P U T  1

•  RESET OUTPUT NORMALLY HIGH

•  INPUT OVERVOLTAGE PROTECTION UP 
TO 60V

•  OUTPUT TRANSISTORS SOA PROTEC
TION

•  SHORT CIRCUIT AND THERMAL OVER
LOAD PROTECTION

The L4902A is a monolithic low drop dual 5V 
regulator designed mainly for supplying micro
processor systems.
Reset and data save functions and remote switch 
on /o ff control can be realized.

ABSOLUTE MAXIMUM RATINGS

V IN DC input voltage 28 V
Transient input overvoltage (t =  40 ms) 60 V

lo Output current internally limited
Tstg » Tj Storage and junction temperature -40 to 150 °C
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L4902A

CONNECTION DIAGRAM
(Top view)

r \ h
6

5
L

L J
S - 7 8 4 1

}  OUTPUT 1 
OUTPUT 2 

>  RESET 
GROUND

D> DISABLE INPUT 
TIMING CAPACITOR 

D> INPUT

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Regulators common input.

2 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged 
w ith a 5juA constant current. When Reg. 2 is switch- 
ed-OFF the delay capacitor is discharged.

3 V0 2  DISABLE INPUT A high level (>  VDT) disable output Reg. 2.

4 GND Common ground.

5 RESET OUTPUT When pin 2 reaches 5V the reset output is switched high. 
5VTherefore t RD =  Ct ( ); t RD (ms) =  C, (nF).

6 OUTPUT 2 5V -  300mA regulator output. Enabled if VQ 1 >  V RT. 
DISABLE INPUT <  VDT and V,N >  V,T . If Reg. 2 is 
switched-OFF the C0 2  capacitor is discharged.

7 OUTPUT 1 5V -  300mA. Low leakage (in switch-OFF condition) 
output.

THERMAL DATA________________

Rth j-case Thermal resistance junction-case max 4 °C/W

3 /9SGS-THOMSON
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L4902A

TEST CIRCUIT

ELECTRICAL CHARACTERISTICS (V IN =  14 ,4V, Tamb= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj DC operating input voltage 24 V

Voi Output voltage 1 R load 1Kft 4.95 5.05 5.15 V

V 02 H Output voltage 2 HIGH R load 1KO Voi-0.1 5 V 01 V

V 02 L Output voltage 2 LOW Iq2  = -5mA 0.1 V

•oi Output current 1 max. AVq i = - 10QmV 300 mA

*L01 Leakage output 1 current V IN = 0 
V01 < 3V

1 ma

•02 Output current 2 max. AV02 = -100mV 300 mA

Vj oi Output 1 dropout voltage (*) Iq 1 = 10mA 0.7 0.8 V
10 1 = 100mA 0.8 1 V
I q i  = 300mA 1.1 1.4 V

V ,T Input threshold voltage Voi + 1.2 6.4 Voi + 1.7 V

V iT H Input threshold voltage 
hysteresis

250 mV

A V q i Line regulation 1 7V < V ,N < 24V l01 = 5mA 5 50 mV

A V 02 Line regulation 2 Iq2  = 5mA 5 50 mV

o>
 

I
<

 
| 

____
!

Load regulation 1
40 80 mV5mA < 1 o i <  300mA

A V q2 Load regulation 2 5mA < Iq2 < 300mA 50 80 mV

•q Quiescent current 0 <  V ,N <  13V 4.5 6.5 mA
7V < V )N <  13V V 02 LOW 2.7 4.5 mA
7V < V ,N < 13V V 02 HIGH 
•oi = Iq2  ^  5mA

1.6 3.5 mA

V RT Reset threshold voltage V02-0.15 4.9 V02-0.05 V

v RTH Reset threshold hysteresis 30 50 80 mV

4 /9
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L4902A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

V Rh  Reset output voltage HIGH l R = 500mA V02"1 4,12 V02 V

V RL Reset output voltage LOW I R = -1mA 0.25 0.4 V

t RD Reset pulse delay Ct = 10nF 3 5 11 ms

td Timing capacitor discharge 
time

Ct = 10nF 20 MS

V DX V q2  disable threshold voltage 1.25 2.4 V

I d V 0 2  disable input current V D <  0.4V  
V D >  2.4V

-150
-30

mA
M

Thermal drift 
AT

-20°C <  Tamb < 125°C

CO 00
d

 o mV/°C

^ 9 1  Thermal drift 
AT

-20° C <  T amb <  125°C

i o
 o

 
bo

 to mV/°C

SVR1 Supply voltage rejection f = 100Hz VR = 0.5V l0 = 100mA 50 84 dB
SVR2 Supply voltage rejection 50 80 dB

Tjsq  Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is 
lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for jixP systems it  is necessary 
to provide power continuously to avoid loss 
of information in memories and in time of day 
clocks, or to save data when the primary supply 
is removed. The L4902A makes it very easy to 
supply such equipments; it  provides two voltage 
regulators (both 5V high precision) w ith common 
inputs plus a reset output for the data save func
tion and a Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1 )

A fter switch on Reg. 1 saturates until V 0 1  

rises to the nominal value.

When the input reaches V,T and the output 1 
is higher than VRX the output 2 (V02) switches 
on and the reset output (VR) also goes high after 
a programmable time T RD (timing capacitor).

V0 2  and V R are switched together at low level 
when one of the following conditions occurs: 
-  a high level (>  VDT) is applied on pin 3;

— an input overvoltage;
— an overload on the output 1 (V0 1  <  VRX);
— a switch off (V,N <  V,x -  V iXH);

and they start again as before when the con
dition is removed.

An overload on output 2 does not switch Reg. 2, 
and does not influence Reg. 1.

The V0 1  output features:
— 5V internal reference w ithout voltage divider 

between the output and the error comparator
— very low drop series regulator element u til

izing current mirrors

permit high output impedance and then very 
low leakage current even in power down con
dition.

This output may therefore be used to supply 
circuits continuously, such as volatile RAMs, al
lowing the use of a back-up battery.

5 /9^ 7  SGS-THOMSON
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L4902A

CIRCUIT OPERATION (continued)

The V0 2  output can supply other non essential 
5 V circuits wich may be powered down when 
the system is inactive, or that must be powered 
down to prevent uncorrect operation for supply 
voltages below the minimum value.

The reset output can be used as a 'TOWER 
DOWN INTERRUPT", permitting RAM access

only in correct power conditions, or as a "BAC K
UP ENABLE" to transfer data into in a NV 
SHADOW MEMORY when the supply is in
terrupted.
The disable function can be used for remote 
on/off control of circuits connected to the V0 2  

output.

Fig. 1

APPLICATION SUGGESTION

Fig. 2 illustrate how the L4902A's disable input 
may be used in a CMOS ^Computer application.

The V0 1  regulator (low consumption) supply 
permanently a CMOS time of day clock and a 
CMOS jucomputer chip with volatile memory. 
V0 2  output, supplying non-essential circuits, is 
turned OFF under control of a jiiP unit.

Configurations of this type are used in products 
where the OFF switch is part of a keyboard 
scanned by a micro which operates continuously 
even in the OFF state.

Another application for the L4902A is supplying a 
shadow-ram microcomputer chip (SGS M38SH72 
for exemple) where a fast NV memory is backed 
up on chip by a EEPROM when a low level on

6 / 9

the reset output occurs.

By adding two CMOS-SCHMIDT-TRIGGER 
and few external components, also a watch dog 
function may be realized (see fig. 5). During 
normal operation the microsystem supplies a 
periodical pulse waveform; if an anomalous 
condition occours (in the program or in the 
system), the pulses w ill be absent and the disable 
input will be activated after a settling time de
termined by R1 C1. In this condition all the 
circuitry connected to V 0 2  w ill be disabled, 
the system will be restarted w ith a new reset 
front.

The disable of V0 2  prevent spurious operation 
during microprocessor malfunctioning.
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L4902A

APPLICATION SUGGESTION (continued) 
Fig. 2

Fig. 3 -  P.C. board and component layout of the circuit of Fig. 2 ( 1 : 1  scale)

SGS-THOMSON
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APPLICATION SUGGESTION (con tinued) 

Fig. 4

' O
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1 7 

6

L 4 9 0 2 A 
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2
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Vo1
VDD

M38SH72
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-----~ f~  *“ 5V CHIPS |1 0 ljF

10^iF J -

R ESET 

VSH
GND

5 - 9362/2

Fig. 5

8 / 9

76

SGS-THOM SON
^7#™ M M iL IO T O K S



L4902A

APPLICATION SUGGESTION (continued)

Fig. 6  -  Quiescent current 
vs. output current

Fig. 7 -  Quiescent current 
vs. input voltage

Fig. 8  -  Supply voltage 
rejection regulators 1 and 2  

vs. input ripple frequence

10 10* 103 (Hz )frippie

9 /9^ 7  SGS-THOM SON
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L4903
Æ T  SCS-THOMSON

DUAL5V REGULATOR WITH RESET AND DISABLE FUNCTIONS
P R E LIM IN A R Y  DATA

•  OUTPUT CURRENTS: l0i  = 50mA
IQ2 = 100mA

•  FIXED PRECISION OUTPUT VOLTAGE
5V ±2%

•  RESET FUNCTION CONTROLLED BY IN
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

•  RESET FUNCTION EXTERNALLY PRO
GRAMMABLE TIMING

•  RESET OUTPUT LEVEL RELATED TO 
OUTPUT 2

•  OUTPUT 2 INTERNALLY SWITCHED WITH 
ACTIVE DISCHARGING

•  OUTPUT 2 DISABLE LOGICAL INPUT
•  LOW LEAKAGE CURRENT, LESS THAN 

1juA AT OUTPUT 1
•  INPUT OVERVOLTAGE PROTECTION UP 

TO 60V

ABSOLUTE MAXIMUM RATINGS

•  RESET OUTPUT NORMALLY LOW

•  OUTPUT TRANSISTORS SOA PROTEC
TION

•  SHORT CIRCUIT AND THERMAL OVER
LOAD PROTECTION

The L4903 is a monolithic low drop dual 5V 
regulator designed mainly for supplying micro
processor systems.
Reset, data save functions and remote switch 
on/off control can be realized.

V IN DC input voltage 24 V
Vt Transient input overvoltage (t = 40 ms) 60 V
Ptot Power dissipation at Tamb= 50°C 1 W
"l"stg / Tj Storage and junction temperature -40 to 150 °C

June 1988 1/7
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L4903

CONNECTION DIAGRAM
(Top view)

OUTPUT 1

OUTPUT 2

RESET
OUTPUT

v02
DISABLE

INPUT

PIN FUNCTIONS

N° NAME F U N C T I O N

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged 
with a 10juA constant current. When Reg. 2 is switched- 
OFF the delay capacitor is discharged.

4 GND Common ground.

5 V0 2  DISABLE INPUT A high level (>  VDT) disables output Reg. 2.

6 RESET OUTPUT When pin 3 reaches 5V the reset output is switched low. 

Therefore t RD =  Ct * r d  (ms) =  Ct (nF).

7 OUTPUT 2 5V - 100mA regulator output. Enabled if VQ 1 >  VRT. 
DISABLE INPUT <  VDT and V l N 2  >  VIT. If Reg. 2 is 
switched OFF the C0 2  capacitor is discharged.

8 OUTPUT 1 5V - 50mA regulator output w ith low leakage in switch- 
OFF condition.

THERMAL DATA

^th j-pin Thermal resistance junction-pin 4 max 70 °C/W

^th j-amb Thermal resistance junction-ambient max 1 0 0 °C/W

51 SGS-THOMSON
IW[j8@I[LiOT@KOO(£§
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L4903

TEST CIRCUIT P.C. board and components layout 
of the test circuit ( 1  : 1 scale)

GND V',2 VM
O Q O

c0l 0  0 ®
C.,

Co2 (

®  ® ® G > ®
O  t c

6  Ö Ö Ö Ö
GND DIS. RS Vq2 Vo1

ELECTRICAL CHARACTERISTICS (V )N =  14,4V, Tamb= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj DC operating input voltage 20 V

< o Output voltage 1 R load 1K« 4.95 5.05 5.15 V

V 02  H Output voltage 2 HIGH R load 1K12

6o>

5 o>

V

V 02  L Output voltage 2 LOW 10 2  “ -5mA 0.1 V

*01 Output current 1 max. (*) A V01 = - 100mV 50 mA

■l o i Leakage output 1 current V | N = 0 
V01 < 3V

1 juA

■o2 Output current 2 max. (*) AV02 = -100mV 100 mA

V i 01 Output 1 dropout voltage (*) Io i  . "10mA 0.7 0.8 V
l0i = 50mA 0.75 0.9 V

V |T Input threshold voltage Vqi  + 1.2 6.4 Voi + 1.7 V

V it h Input threshold voltage 
hysteresis

250 mV

o>< Line regulation 1 7V < V !N < 18V l0 i  = 5mA 5 50 mV

ego>< Line regulation 2 Iq2  = 5mA 5 50 mV

o><1
_____1

Load regulation 1 V | | \ j i= 8 V  5mA < l 0i <  50mA 5 20 mV

A V 02 Load regulation 2 5mA < 10 2  <  100mA 10 50 mV

!q Quiescent current 0 < V !N < 13V 4.5 6.5 mA
7V < V ,N < 13V V 02 LOW 2.7 4.5 mA
7V < V )N < 13V V 02 HIGH 
*01 = *02  ^  5 m A

1.6 3.5 mA

>q i Quiescent current 1 6.3V < V ,N1 < 13V 
\/|N2 = 0
10 1 ^ 5mA l02 = 0

0=6 0.9 mA

4 /7
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L4903

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

V RT Reset threshold voltage Vo2'0.4 4.7 VQ2-0.2 V

V RTH Reset threshold hysteresis 30 50 80 mV

V RH Reset output voltage HIGH l R — 500m A V 02-1 4.12 CM

>° V

V RL Reset output voltage LOW I R = -5mA 0.25 0.4 V

*RD Reset pulse delay Ct = 10nF 3 5 11 ms

td Timing capacitor discharge 
time

U
-coIIo

20 jus

V D T V q2  disable threshold voltage 1.25 2.4 V

I d V q2  disable input current V D <  0.4V -150 mA
V D >  2.4V 30 mA

AVq i

AT
Thermal drift -20° C <  Tamb <  125°C

i o
 o bo 
co mV/°C

A V q2 
AT

Thermal drift -20° C <  Tamb <  125°C

CO 00
d

 o mV/°C

SVR1 Supply voltage rejection f=  100Hz V r = 0.5V l0 = 50mA 50 84 dB

SVR2 Supply voltage rejection l0 = 100mA 50 80 dB

t J S D Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is 
lowered of 25mV under constant output current conditions. -

APPLICATION INFORMATION
In power supplies for jdP  systems it is necessary 
to provide power continuously to avoid loss 
of information in memories and in time of day 
clocks, or to save data when the primary supply 
is removed. The L4903 makes it very easy to 
supply such equipments; it provides two voltage 
regulators (both 5V high precision) w ith separate 
inputs plus a reset output for the data save func
tion and Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1 )

After switch on Reg. 1 saturates until V0 1  rises 
to the nominal value.
When the input 2 reaches V,T and the output 1 
is higher than V RT the output 2 (V0 2  and VR) 
switches on and the reset output (VR) goes low 
after a programmable time TRD (timing capacitor). 
V0 2  is switched at low level and VR at high level 
when one of the following conditions occurs:

— a high level (>  VDT) is applied on pin 5 ;
— an input overvoltage;
— an overload on the output 1 (V0 1  <  VRX);
— a switch off (V,N < V ,T -  V ITH);

and they start again as before when the condi
tion is removed.

An overload on output 2 does not switch Reg. 2, 
and does not influence Reg. 1 .

The V0 1  output features:
— 5V internal reference w ithout voltage divider 

between the output and the error comparator

— very low drop series regulator element u t il
izing current mirrors

permit high output impedance and then very 
low leakage current even in power down con
ditions.
This output may therefore be used to supply 
circuits continuously, such as volatile RAMs, al
lowing the use of a back-up battery.

Æ T SGS-THOMSON 5 /7



L4903

CIRCUIT OPERATION (continued)

The V0 2  output can supply other non essential 
5V circuits wich may be powered down when 
the system is inactive, or that must be powered 
down to prevent uncorrect operation for supply 
voltages below the minimum value.

The reset output can be used as a "POWER 
DOWN INTERRUPT", permitting RAM access

only in correct power conditions, or as a "BACK
UP ENABLE" to transfer data into in a NV 
SHADOW MEMORY when the supply is in
terrupted.
The disable function can be used for remote 
on /o ff control of circuits connected to the V0 2  

output.

APPLICATION SUGGESTION

Fig. 2 illustrates how the L4903's disable input 
may be used in a CMOS ^Computer application.

The V0i  regulator (low consumption) supply 
permanently a CMOS time of day clock and a 
CMOS ^computer chip with volatile memory. 
V0 2  output, supplying non-essential circuits, is

turned OFF under control of a juP unit.

Configurations of this type are used in products 
where the OFF switch is part of a keyboard 
scanned by a micro which operates continuously 
even in the OFF state.

6 /7
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L4903

APPLICATION SUGGESTIONS (continued)

Fig. 3 - Quiescent current 
(Reg. 1) vs. output current

Fig. 4 - Quiescent current 
(Reg. 1) vs. input voltage

0 3 6 9 12 15 18 Vj, (V)

Fig. 5 -  Total quiescent 
current vs. input voltage

Fig. 6  - Supply voltage re
jection regulators 1 and 2  

vs. input ripple frequence

10 10J to 3 (Hz )fripple

7 /7Æ T  SGS-THOMSON
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L4904A

DUAL 5V REGULATOR WITH RESET

•  OUTPUT CURRENTS: l0i  =  50mA
10 2  =  100mA

•  FIXED PRECISION OUTPUT VOLTAGE
5V ± 2%

•  RESET FUNCTION CONTROLLED BY IN
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

•  RESET FUNCTION EXTERNALLY PRO
GRAMMABLE TIMING

•  RESET OUTPUT LEVEL RELATED TO 
OUTPUT 2

•  OUTPUT 2 INTERNALLY SWITCHED WITH 
ACTIVE DISCHARGING

•  LOW LEAKAGE CURRENT, LESS THAN 
1jUA AT OUTPUT 1

•  LOW QUIESCENT CURRENT (INPUT 1)
•  INPUT OVERVOLTAGE PROTECTION UP 

TO 60V

PRELIMINARY DATA

•  RESET OUTPUT NORMALLY HIGH

•  OUTPUT TRANSISTORS SOA PROTEC
TION

•  SHORT CIRCUIT AND THERMAL OVER
LOAD PROTECTION

The L4904A is a monolithic low drop dual 5V 
regulator designed mainly for supplying micro
processor systems.

Reset and data save functions during switch on/ 
o ff can be realized.

ABSOLUTE MAXIMUM RATINGS

V IN DC input voltage 24 V
Transient input overvoltage (t =  40 ms) 60 V

lo Output current internally limited
P.Ot Power dissipation at Tamb =  50°C 1 W

Tj Storage and junction temperature -40 to 150 °C

June 1988 1/8
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L4904A

CONNECTION DIAGRAM
(Top view)

IN P U T  1 [

-----------------
1 8 ]  O U T P U T  1

IN P U T  2 [ 2 7 ]  O U T P U T  2

T IM IN G  r
c a p a c i t o r ^ 3 6

1 R E S E T  
J O U T P U T

G N D  [ 4 5 ]  N .C .

S - 9 4 1 2

PIN FUNCTIONS

N° NAME F U N C T I O N

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged 
with a 10juA constant current. When Reg. 2 is switched- 
OFF the delay capacitor is discharged.

4 GND Common ground.

6 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high. 
5V

Therefore t RD =  Ct ( ); t RD (ms) =  Ct (nF).

7 OUTPUT 2 5V -  1 0 0 mA regulator output. Enabled if VQ 1 >  VRT 
and V | N 2  >  V|T. If Reg. 2 is switched-OFF the C0 2  

capacitor is discharged.

8 OUTPUT 1 5V -  50mA regulator output with low leakage in switch- 
OFF condition.

THERMAL DATA

^th j-a m b  Thermal resistance junction-ambient max 100 °C/W

3 /8Æ T  SGS-THOMSON
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L4904A

TEST CIRCUIT

vn a

P.C. board and components layout 
of the test circuit ( 1 : 1  scale)

GND Vi 2 Vi 1

ELECTRICAL CHARACTERISTICS (V,N =  14,4V, Tamb=  25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj DC operating input voltage 20 V

V 0i  Output voltage 1 R load 1 KS7 4.95 5.05 5.15 V

V02H Output voltage 2 HIGH R load 1 K£2 V q i -0.1 5 < o V

V q2 l  Output voltage 2 LOW 102 = -5mA 0.1 V

10 1 Output current 1 AVq i = -100mV 50 mA

I l o i Leakage output 1 current V ,N = 0
V01 < 3V

1 ma

|q2  Output current 2 AV02 = -100mV 100 mA

V i01 Output 1 dropout voltage (*)

o 
o ii 

ii 
CJl

 ->
•

o
 o

■3
 3

 
>

> 0.7
0.75

0.8
0.9

V
V

V |T Input threshold voltage Vq i +1.2 6.4 Vq i +1.7 V

V |TH Input threshold voltage hyst. 250 mV

AVq i Line regulation 7V <  V ,N < 18V Iq i = 5mA 5 50
mV

A Vq2 Line regulation 2 Iq2  = 5mA 5 50

AV0i  Load regulation 1 V|jsj = 8V 5mA < Iqi <  50mA 5 20
mV

A V q2 Load regulation 2 5mA <  10 2  <  100mA 10 50

lq  Quiescent current 0 <  V !N <  13V 
7V < V )N < 13V 
*02 = *01 ^  5mA

4.5
1.6

6.5
3.5

<
<

E E

Iq i  Quiescent current 1 6.3V < V ,N1 < 13V 
V !N2 = 0
Iq i ^  5mA Iq2  ~ 9

0.6 0.9 mA

4 /8
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L4904A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

V RT Reset threshold voltage V02-0.15 4.9 V02-0.05 V

V RTH Reset threshold hysteresis 30 50 80 mV

V RH Reset output voltage HIGH l R = 500juA V 02-1 4.12 < o N> V

V RL Reset output voltage LOW 1R = -5mA 0.25 0.4 V

tRD Reset pulse delay Ct = 10nF 3 11 ms

td Timing capacitor discharge 
time

Ct = 10nF 20 MS

AV01
AT

Thermal drift -20° C <  Tamt) <  125°C 0.3
-0 .8

mV/°C

A Vq2 
AT

Thermal drift -20°C <  Tamb <  125°C 0.3
-0 .8

mV/°C

SVR1 Supply voltage rejection lQ = 50mA
f = 100Hz

50 84 dB

SVR2 Supply voltage rejection
V R — 0.5V

l0 = 100mA 50 80 dB

T jsd Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is 
lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for /xP systems it is necessary 
to provide power continuously to avoid loss 
of information in memories and in time of day 
clocks, or to save data when the primary supply 
is removed. The L4904A makes it very easy to 
supply such equipments; it provides two voltage 
regulators (booth 5V high precision) with separ
ate inputs plus a reset output for the data save 
function.

CIRCUIT OPERATION (see Fig. 1 )

After switch on Reg. 1 saturates until V0 1  

rises to the nominal value.

When the input 2 reaches V )T and the output 1 
|is higher than VRX the output 2 (V02) switches 
on and the reset output (VR) also goes high after 
a programmable time TRD (timing capacitor).

V0 2  and VR are switched together at low level 
when one of the following conditions occurs: 
— an input overvoltage

— an overload on the output 1 (V0i  <  VRT);
— a switch off (V|N <  V,T -  V)TH);

and they start again as before when the con
dition is removed.
An overload on output 2 does not switch Reg. 2, 
and does not influence Reg. 1.

The V0 1  output features:

— 5V internal reference without voltage divider 
between the output and the error comparator;

— very low drop series regulator element u til
izing current mirrors;

permit high output impedance and then very 
low leakage current even in power down con
ditions.

This output may. therefore be used to supply 
circuits continuously, such as volatile RAMs, al
lowing the use of a back-up battery. The V 0 1  

regulator also features low consumption (0.6mA

5 /8/= T  SGS-THOMSON
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L4904A

CIRCUIT OPERATION (continued)

typ.) to minimize battery drain in applications 
where the V x regulator is permanently connected 
to a battery supply.

The V0 2  output can supply other non essential 
5V circuits which may be powered down when 
the system is inactive, or that must be powered 
down to prevent uncorrect operation for supply

voltages below the minimum value.

The reset output can be used as a 'TOWER 
DOWN INTERRUPT", permitting RAM access 
only in correct power conditions, or as a "BACK
UP ENABLE" to transfer data into in a NV 
SHADOW MEMORY when the supply is in
terrupted.

Fig. 1

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a juP 
system.

Reg. 1 is permanently connected to a battery 
and supplies a CMOS time-of-dav clock and a 
CMOS microcomputer chip w ith volatile memory.

Reg. 2 may be switched OFF when the system
is inactive.

Fig. 3 shows the L4904A with a back up battery

6/8

on the V0 1  output to maintain a CMOS time-of- 
day clock and a stand by type C-MOS j i P. The 
reset output makes sure that the RAM is forced 
into the low consumption stand by state, so the 
access to memory is inhib it and the back up 
battery voltage cannot drop so low that memory 
contents are corrupted.

In this case the main on-off switch disconnects 
both regulators from the supply battery.

5Z SGS-THOMSON
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L4904A

APPLICATION SUGGESTIONS (continued)

Application Circuits of a Microprocessor system (Fig. 2) or with data save battery (Fig. 3). The reset 
output provide delayed rising front at the turn-off of the regulator 2 .

Fig. 2

Fig. 3

SGS-THOMSON 7 /8
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L4904A

APPLICATION SUGGESTIONS (continued)

Fig. 4 -  Quiescent current 
(Reg. 1) vs. output current

Fig. 5 - Quiescent current 
(Reg. 1) vs. input voltage

0 3 6 9 12 15 18 Vj, (V)

Fig. 6  - Total quiescent cur
rent vs. input voltage

0 3 6 9 12 15 18 Vj (V)

Fig. 7 -  Supply voltage 
rejection regulators 1 and 2  

vs. input ripple frequence

10 102 103 (Hz )frippte

8 /8
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L4905
SG S-THOMSON

^ 7 # ,  K Æ D © ^ ( ô ) [ l i i© T ^ ( ô ) iD ( g i

DUAL 5V REGULATOR WITH RESET
ADVANCE DATA

•  DOUBLE BATTERY OPERATING
•  OUTPUT CURRENTS: l0i  =  200mA

IQ2  ~  300mA
•  FIXED PRECISION OUTPUT VOLTAGE 5V

± 1%
•  RESET FUNCTION CONTROLLED BY IN

PUT VOLTAGE AND OUTPUT 1 VOLTAGE
•  RESET FUNCTION EXTERNALLY PRO

GRAMMABLE TIMING
•  RESET OUTPUT LEVEL RELATED TO 

OUTPUT 2
•  OUTPUT 2 INTERNALLY SWITCHED WITH 

ACTIVE DISCHARGING
•  LOW LEAKAGE CURRENT, LESS THAN 

1|itA AT OUTPUT 1
•  LOW QUIESCIENT CURRENT (INPUT 1)
•  INPUT OVERVOLTAGE PROTECTION UP 

TO 60V

•  RESET OUTPUT HIGH

•  OUTPUT TRANSISTORS SO A PROTEC
TION

•  SHORT CIRCUIT AND THERMAL OVER
LOAD PROTECTION

The L4905 is a monolithic low drop dual 5V 
regulator designed mainly for supplying micro
processor systems.

Reset and data save functions during switch on/ 
o ff can be realized.

ABSOLUTE MAXIMUM RATINGS

V,N DC input voltage 28 V
Transient input overvoltage (t =  40 ms) 60 V

lo Output current internally limited

Ti Storage and junction temperature -40 to 150 °C

BLOCK DIAGRAM

June 1988 1 /8
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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L4905

CONNECTION DIAGRAM
(Top view)

r \ h

6

5
L

\ \ )

L J
S-7768

OUTPUT 1 
OUTPUT 2 

RESET 
GROUND
TIMING CAPACITOR 
INPUT 2 

INPUT 1

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 200mA regulator input.

2 INPUT 2 300mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged 
w ith a 10juA constant current. When Reg. 2 is switch- 
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.
5V

Therefore t Ro ( io /zA  ^  (n :̂)

6 OUTPUT 2 5V -  300mA regulator output. Enabled if VQ 1 >  V RX 
and V ,N2 >  VIX. If Reg. 2 is switched-OFF the C02 
capacitor is discharged.

7 OUTPUT 1 5V -  200mA regulator output w ith low leakage (in 
switch-OFF condition).

THERMAL DATA

^thj-case Thermal resistance junction-case max 4 °C/W

3 / 8Æ 7  SGS-THOMSON
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L4905

TEST CIRCUIT

ELECTRICAL CHARACTERISTICS (V IN1 =  V IN2 =  14,4V, Tamb =  25° unless otherwise 
specified)

Parameter Test Conditions Min. Typ. Max. Unit

V| DC operating input voltage 24 V

o>

Output voltage 1 R load 1 Kft 5.0 5.05 5.1 V

V02H Output voltage 2 HIGH R load 1 KSI < o i p 5 < o V

V 02L Output voltage 2 LOW 10 2  = -5mA 0.1 V

*01 Output current 1 A V 01 = -1 00m V 200 mA

■l o i Leakage output 1 current V j N = 0 
V 01 <  3V

1 juA

*02 Output current 2 A V 02 = -  100mV 300 mA

V i01 Output 1 dropout voltage (*) Io l ~ 10mA 0.7 0.8 V
I o i = 100mA 0.8 1 V
l01 = 200mA 1.05 1.3

V ,T Input threshold voltage Vq i+1.2 6.4 V0i+  1 -7 V

V|TH Input threshold voltage hyst. 250 mV

A V0i Line regulation 1 7V <  V |N < 24V
I Oi = 5mA 5 50 mV

A V02 Line regulation 2 10 2  = 5mA 5 50 mV

1 
>

 
<

 
° Load regulation 1

5mA < 1 oi <  200mA 40 80 mV

CM

><

Load regulation 2 5mA <  l02 <  300mA 50 100 mV

Iq Quiescent current 0 <  V 1N <  13V 4.5 6.5 mA
7V < V |N <  13V 
10 2  = Io i ^  5mA

1.6 3.5 mA

!q i Quiescent current 1 6.3V <  V ,N1 <  13V 0.6 0.9 mA
y  iN2 Z. ~  i nIq i ^  5mA Iq2  — 0

4/8
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L4905

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

V RT Reset threshold voltage V02-0.15 4.9 V02-Oj05 V

V RTH Reset threshold hysteresis 30 50 80 mV

V r H Reset output voltage HIGH l R = 500juA < o ro
i 4.12 V 0 2 V

V RL Reset output voltage LOW 1R = -5mA 0.25 0.4 V

t R D Reset pulse delay Ct = 10nF 3 5 11 ms

td Timing capacitor discharge 
time

Ct = 10nF 20 Ms

A V0i
A T

Thermal drift -20°C <  Tamb <  125°C

00 00 
6

 o mV/°C

A V q2 
AT

Thermal drift -20° C «  T amb «  125°C 0.3
-0 .8 mV/°C

SVR1 Supply voltage rejection f = 100Hz V R = 0.5V 54 84 dB
l0 = 100mA 50

SVR2 Supply voltage rejection 50 80 dB

t JSD Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is 
lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for juP systems it is necessary 
to provide power continuously to avoid loss 
of information in memories and in time of day 
clocks, or to save data when the primary supply 
is removed. The L4905 makes it very easy to 
supply such equipments; it provides two voltage 
regulators (both 5V high precision) w ith separ
ate inputs plus a reset output for the data save 
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until V 0i  
rises to the nominal value.

When the input 2 reaches VJT and the output 1 
is higher than VRT the output 2 (V02) switches 
on and the reset output (VR) also goes high after 
a programmable time TRD (timing capacitor).

V02 and V R are switched together at low level 
when one of the following conditions occurs:

— an input overvoltage

— an overload on the output 1 (V01 <  VRT);
— a switch off (V,N <  V,T -  V,XH);

and they start again as before when the con
dition is removed.
An overload on output 2 does not switch Reg. 2, 
and does not influence Reg. 1.

The V01 output features:

— 5V internal reference w ithout voltage divider 
between the output and the error comparator;

— very low drop series regulator element u til
izing current mirrors;

— permit high output impedance and then very 
low leakage current error even in power down 
condition.

This output may therefore be used to supply 
circuits continuously, such as volatile RAMs, al
lowing the use of a back-up battery. The V0i

5 /8SGS-THOM SON
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L4905

CIRCUIT OPERATION (continued)
regulator also features low consumption (0.6mA 
typ.) to minimize battery drain in applications 
where the V j regulator is permanently connected 
to a battery supply.

The V02 output can supply other non essential 
5V circuits wich may be powered down when 
the system is inactive, or that must be powered

down to prevent uncorrect operation for supply 
voltages below the minimum value.

The reset output can be used as a 'TOWER 
DOWN INTERRUPT", permitting RAM access 
only in correct power conditions, or as a "BAC K
UP ENABLE" to transfer data into in a NV 
SHADOW MEMORY when the supply is in
terrupted.

Fig. 1

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a /xP 
system typically used in trip  computers or in 
car radios with programmable tuning.
Reg. 1 is permanently connected to a battery 
and supplies a CMOS time-of-day clock and a 
CMOS microcomputer chip with volatile memory. 
Reg. 2 may be switched OFF when the system 
is inactive.

Fig. 4 shows the L4905 with a back up battery 
on the V01 output to maintain a CMOS time-of- 
day clock and a stand by type N-MOS y P .  The 
reset output makes sure that the RAM is forced 
into the low consumption stand by state, so the 
access to memory is inh ib it and the back up 
battery voltage cannot drop so low that memory 
contents are corrupted.
In this case the main on-off switch disconnects
both regulators from the supply battery.

6 /8
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L4905

APPLICATION SUGGESTION (continued) 

Fig. 2

Fig. 3 -  P.C. board component layout of fig. 2 ( 1 : 1  scale)

SGS-THOMSON
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L4905

APPLICATION SUGGESTION (continued) 

Fig. 4

Fig. 5 - Quiescent current 
(Reg. 1) vs. output current

0 100 200 101 ImA)

Fig. 6 - Quiescent current 
(Reg. 1) vs. input voltage

0 3 6 9 12 15 18 Vj, (V)

Fig. 7 - Total quiescent cur
rent vs. input voltage

o 3 6 9 12 15 18 V, (V)

8 /8
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L4915
Æ T  SCS-THOMSON

^ 7 # ,  ü iD (g ^ (Q ) iL [ i© irK (ô )M D © i

ADJUSTABLE VOLTAGE REGULATOR PLUS FILTER
PRELIMINARY DATA

•  OUTPUT VOLTAGE ADJUSTABLE FROM 
4 TO 11V

•  HIGH OUTPUT CURRENT (UP TO 250mA)

•  HIGH RIPPLE REJECTION

•  HIGH LOAD REGULATION

•  HIGH LINE REGULATION

•  SHORT CIRCUIT PROTECTION

•  THERMAL SHUT DOWN W ITH  HYS
TERESIS

•  DUMP PROTECTION

This circuit combines both a filte r and a voltage 
regulator in order to provide a high ripple rejec
tion over a wide input voltage range.

A supervisor low-pass loop of the element pre
vents the output transistor from saturation at 
low input voltage.

The non linear behaviour of this control circuitry 
allows a fast settling of the filter.

Power Minidip
(4 + 4)

ORDERING NUMBER: L4915

BLOCK DIAGRAM

i c

I
June 1988

S-789^ /1
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L4915

ABSOLUTE MAXIMUM RATINGS

V, Peak input voltage (300ms) 40 V
Vi DC input voltage 28 V

lo Output current internally limited
^tot Power dissipation internally limited
Tstg Storage and junction temperature -40 to 150 °C

CONNECTION DIAGRAM
(Top view)

Fig. 1 -  Application circuit

R2

THERMAL DATA

^ t h  j - a m b Thermal resistance junction-ambient max 80 °c/w
^ t h  j - p i n s Thermal resistance junction-pins max 20 °c/w

2 /5
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L4915

ELECTRICAL CHARACTERISTICS (Tamb — 25°C, V-, =  13.5V, VQ =  8.5V, circuit of Fig. 1, 
unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj Input voltage 20 V

V0 Output voltage Vj = 6 to 18V 
lD = 5 to 150mA

4 11 V

0><

Controlled input-output 
dropout voltage

l0 = 5 to 150mA 
Vj = 6  to 10V

1.6 2.1 V

o><

Line regulation Vj = 12 to 18V 
l0 = 10mA

1 20 mV

AV0 Load regulation lQ = 5 to 250mA 
t on = 30ms 
t0ff = >  1ms

50 100 mV

o><

Load regulation 
(filter mode)

Vj = 8.5V 
l0 = 5 to 150mA 
ton ~30 ms 
toff = >  1ms

150 250 mV

vref Internal voltage reference 2.5 V

'q Quiescent current l0 = 5mA 1 2 m A

Alq Quiescent current change Vj = 6  to 18V 
l0 = 5 to 150mA

0.05 m A

■a d Adjust input current 40 nA

AVq

AT
Output voltage drift l0 = 10mA 1.2 mV/°C

SVR Supply voltage rejection Viac = 1Vrms
f = 100 Hz 
l0 = 150mA

Regulator 71 dB

Filter mode 35 (*) dB

•sc Short circuit current 250 300 m A

1"on Switch on time l0 = 150mA
Filter mode 500 (*) ms

Regulator 300 ms

Tj Thermal shutdown 
junction temperature

145 °C

(*) Depending of the Cpy capacitor.

3 /5r z j  SGS-THOM SON
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L4915A

PRINCIPLE OF OPERATION
During normal operation (input voltage upper 
than V |  iviiisj =  V q u t  n o m  + A N /j/ q ) - The device 
works as a normal voltage regulator built around 
the OP1 of the block diagram.
The series pass element uses a PNP-NPN connec
tion to reduce the dropout. The reference voltage 
of the OP1 is derived from a REF through the 
OP2 and Q3, acting as an active zener diode of 
value V r e f■
In this condition the device works in the range 
(1) of the characteristic of the non linear drop 
control unit (see fig. 2).
The output voltage is fixed to its nominal value:

— Vr (1 +
R1
R2

) =

VCFT (1 + —  )C FT R 2

The ripple rejection is quite high (70dB) and in
dependent to CFT value.
On the usual voltage regulators, when the input 
voltage goes below the nominal value, the regula
tion transistors (series element) saturate bringing 
the system out of regulation and making it very 
sensible to every variation of the input voltage. 
On the contrary, a control loop on the L4915 
consents to avoid the saturation of the series 
element by regulating the value of the reference 
voltage (pin 2). In fact, whenever the input vo lt
age decreases below (V, MiN the supervisor loop, 
utilizing a non linear OTA, forces the reference 
voltage at pin 2 to decrease by discharging CFT. 
So, during the static mode, when the input vo lt
age goes below VM(N the drop out is kept fixed

to about 1.6V. In this condition the device works 
as a low pass filte r in the range (2) of the OTA 
characteristic. The ripple rejection is externally 
adjustable acting on CFT as follows:

SVR (jn ) =

1 + -----------
gm

jwCFT

Vj ( jn )
(jn )

ter
(1 +

R1
R2

Where :
gm =  2 * 10“5 12"1 =  OTA'S typical transconduc

tance value on linear region

R1
R2 =  fixed ratio

CFT = value of capacitor in juF

The reaction time of the supervisor loop is given 
by the transconductance of the OTA and by CFT. 
When the value of the ripple voltage is so high 
and its negative peak is fast enough to determine 
an istantaneous decrease of the dropout till 1.2V, 
the OTA works in a higher transconductance 
condition [range (3) of the characteristic] and 
discharges the capacitor rapidously.
If the ripple frequency is high enough the ca
pacitor won't charge itself completely, and the 
output voltage reaches a small value allowing a 
better ripple rejection; the device's again working 
as a filte r (fast transient range).
With CFJ =  10/iF; f  =  100Hz; VD =  8.5V a 
SVR of 35 is obtained.

Fig. 2 -  Nonliner transfer characteristic of the drop control unit
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L4915

Fig. 3 -  Supply voltage 
rejection vs. input voltage

2 4 6 8 10 12 K VS (V)

Fig. 4 - Supply voltage 
rejection vs. frequency

Fig. 5 -  V0 vs. supply volt-

0 2 4 6 8 10 12 K- 16 V,(V)

Fig. 6 -  Quiescent current Fig. 7 -  Dropout vs. load
vs. input voltage (VG =  8.5V) current
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VOLTAGE REGULATOR PLUS FILTER
P R E LIM IN A R Y  D ATA

•  FIXED OUTPUT VOLTAGE 8.5V

•  250mA OUTPUT CURRENT

•  HIGH RIPPLE REJECTION

•  HIGH LOAD REGULATION

•  HIGH LINE REGULATION

•  SHORT CIRCUIT PROTECTION

•  THERMAL SHUT DOWN WITH 
HYSTERESIS

•  DUMP PROTECTION

This circuit combines both a filte r and a voltage 
regulator in order to provide a high ripple rejec
tion over a wider input voltage range.

A supervisor low-pass loop of the element pre
vents the output transistor from saturation at 
low input voltages.
The non linear behaviour of this control circuitry 
allows a fast settling of the filter.

BLOCK DIAGRAM

June 1988 1/6
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L4916

ABSOLUTE MAXIMUM RATINGS

Vi Peak input voltage (300 ms) 40 V
Vi DC input voltage 28 V
lo Output current internally limited
^tot Power dissipation internally limited
T"stg/ Tj Storage and junction temperature -40 to 150 °C

CONNECTION DIAGRAM (top view)

------------------- k J ------------------

IN P U T  V O L T A G E  ( 1 8 I
F IL T E R IN G  f 7 7 I
C A P A C ITO R  l J

G R O U N D

N .C  [ 3 6 1

O U T P U T  [ z 1

S-7773

THERMAL DATA

^ th  j-am b Thermal resistance junction-ambient max 80 °C/W
^ t h  j-pins Thermal resistance junction pins max 20 °c/w

2/6 5Î SGS-THOMSON
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L4916

ELECTRICAL CHARACTERISTICS (Tamb =  25°C, Vj = 13.5V, Test circuit of fig. 1, unless 
otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj Input voltage 20 V

V Q Output voltage Vj = 12 to 18V 
lQ = 5 to 150mA

8.1 8.5 8.9 V

A V j/o  Controlled input-output 
dropout voltage

Vj = 5 to 10V 
lQ = 5 to 150mA

1.6 2.1 V

AV0 Line regulation Vj = 12 to 18V 
lQ = 10mA

1 20 mV

AV0 Load regulation lQ = 5 to 250mA 
ton — 30/is 
t off = >  1ms

50 100 mV

AV0 Load regulation 
(filter mode)

Vj =8.5V  
l0 = 5 to 150mA 
ton = 30ms 
toff = >  1ms

150 250 mV

iq Quiescent current l0 = 5mA 1 2 m A

Alq Quiescent current change Vj =6  to 18V 
l0 = 5 to 150mA

0.05 m A

AV0
-------  Output voltage drift
AT

l0 = 10mA 1.2 mV/°C

SVR Supply voltage rejection ^iac = 1 Vrms 
f = 100 Hz 
l0 = 150mA

V | dc  = 12 to 18V
V | qq = 6 to 11V

70
35 (*)

dB
dB

Isc Short circuit current 250 300 m A

T on Switch on time l0 = 150mA
Vj = 5 to 11V 
Vj = 11 to 18V

500 {*) 
300

ms
ms

Tj Thermal shutdown
junction temperature

145 °C

(*) Depending of the Cpy capacitor.
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L4916

Fig. 1 - Test and Application Circuit

Fig. 2 -  P.C. board and component layout of fig. 1 ( 1 : 1  scale)

4 /6 51 SGS-THOMSON
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L4916

PRINCIPLE OF OPERATION

During normal operation (input voltage upper 
than V j m in  =  V q u t  n o m  + AV|/o)- The device 
works as a normal voltage regulator bu ilt around 
the OP1 of the block diagram.
The series pass element use a PNP-NPN connec
tion to reduce the dropout. The reference voltage 
of the OP1 is derived from a REF through the 
OP2 and Q3, acting as an active zener diode of 
value VREF.
In this condition the device works in the range 
(1) of the characteristic of the non linear drop 
control unit (see fig. 3).
The output voltage is fixed to its nominal value: 

V o u t  n o m  =  V REF (1 +  - p y )  =

Vcft (1 + ^
R1

-----  =  INTERNALLY FIXED RATIO =  2.4
R2

The ripple rejection is quite high (70 dB) and in
dependent from CFT value.
On the usual voltage regulators, when the input 
voltage goes below the nominal value, the regula
tion transistors (series element) saturate bringing 
the system out o f regulation making it very 
sensible to every variation of the input voltage. 
On the contrary, a control loop on the L4916 
consents to avoid the saturation of the series 
element by regulating the value of the reference 
voltage (pin 2). In fact, whenever the input vo lt
age decreases below V. min  the supervisor loop, 
utilizing a non linear OTA, forces the reference 
voltage at pin 2 to decrease by discharging CFX.

So, during the static mode, when the input vo lt
age goes below Vm ,n the drop out is kept fixed 
to about 1.6V. In this condition the device works 
as a low pass filter in the range (2) of the OTA 
characteristic. The fipple rejection is externally 
adjustable acting on CFT as follows:

SVR (jw) =

1 4 ---------
gm

jwCFT

V| (jw) 
Vout (jw) 

10-6

(1 + R1
R2

Where:
gm = 2 • 10-5 £2-1 =  OTA'S typical transconduc

tance value on linear region 
R1

- ~ r -  =  fixed ratio 
Hz

CFT =  value of capacitor in u F

The reaction time of the supervisor loop is given 
by the transconductance of the OTA and byC FT. 
When the value of the ripple voltage is so high 
and its negative peak is fast enough to determine 
an istantaneous decrease of the dropout t ill 1.2V, 
the OTA works in a higher transconductance 
condition [range (3) of the characteristic] and 
discharge the capacitor rapidously.
If the ripple frequency is high enough the ca
pacitor won't charge itself completely, and the 
output voltage reaches a small value allowing a 
better ripple rejection; the device's again working 
as a filter (fast transient range).
With CFT=  10 juF; f  =  100 Hz a SVR of 35 is 
obtained.

Fig. 3 -  Nonliner transfer characteristic of the drop control unit
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L4916

Fig. 4 - Supply voltage 
rejection vs. input voltage

Io =150mA 
f = )00Hz

1

Cft=A7/uF
1

(\ 22juF

V
10/jF ✓

1

f
11

T 1
/ ,____ L78M08

y

2 U 6 8 10 12 U Vs ( V)

Fig. 5 -- Supply voltage 
rejection vs. frequency

10 10* 103 10* f ( Hz )

Fig. 6 - V 0 vs. supply voltage

0 2 U 6 8 10 12 U 16 V,(V)

Fig. 7 - Quiescent current 
vs. input voltage

Fig. 8 - Dropout vs. load 
current

V,n =5 V

o 50 100 l0 (mA)

Fig. 9 - Inhibit function realized on CFT pin.
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L4918

VOLTAGE REGULATOR PLUS FILTER
PRELIMINARY DATA

A supervisor low-pass loop of the element pre
vents the output transistor from saturation at 
low input voltages.

The non linear behaviour of this control circuitry 
allows a fast setting of the filter.

•  SHORT CIRCUIT PROTECTION

•  THERMAL SHUT DOWN WITH HYSTER
ESIS

•  DUMP PROTECTION

The L4918 combines both a filte r and a voltage 
regulator in order to provide a high ripple rejec
tion over a wider input voltage range.

•  FIXED OUTPUT VOLTAGE 8.5V

•  250mA OUTPUT CURRENT

•  HIGH RIPPLE REJECTION

•  HIGH LOAD REGULATION

•  HIGH LINE REGULATION

BLOCK DIAGRAM

June 1988 1 /5
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L4918

ABSOLUTE MAXIMUM RATINGS

Vs Peak input voltage (300ms) 40 V

Vs DC voltage 28 V

lo Output current internally limited

^tot Power dissipation internally limited
TStgr Tj Storage and junction temperature -4 0  to 150 °C

CONNECTION DIAGRAM
(Top view)

Fig. 1 - Application and test circuit

v i O -

0.1 yu F :r L4918

3 i
-O  vo

S - 9 4 0 9 / 1

THERMAL DATA

Rth j-case Thermal resistance junction-case max 4 °C/W

2/5
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L4918

ELECTRICAL CHARACTERISTICS (Tamb =  25°C, Vj =  13.5V unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vj Input voltage 20 V

VQ Output voltage Vj = 12 to 18V 
lQ = 5 to 150mA

8.1 8.5 8.9 V

AVj/o Controlled input-output 
dropout voltage

Vj = 5 to 10V 
lQ = 5 to 150mA

1.6 2.1 V

AV0 Line regulation Vj = 12 to 18V 
lQ = 10mA

1 20 mV

AV0 Load regulation lQ = 5 to 250mA 
ton = 30^s 
toff = >  1ms

100 mV

AV0 Load regulation V } =8.5V  
l0 = 5 to 150mA 
ton = 30^s 
toff = >  1ms

100 250 mV

lq Quiescent current lQ = 5mA 1.0 2 m A

Alq Quiescent current change Vj = 6  to 18V 
lQ = 5 to 150mA

0.05 m A

AV0
-------  Output voltage drift

AT
l0 = 10mA 1.2 mV/°C

SVR Supply voltage rejection Vjac = 1 Vrms 
f = 100Hz 
lQ = 150mA

V IDC = 12 to 18V 
V IDC = 6 to 11V

71
35 (*)

dB
dB

Isc Short circuit current 250 300 m A

ton Switch on time lG = 150mA
Vj = 5 to 11V 
Vj = 11 to 18V

500 (*) 
300

ms
ms

T jsd  Thermal shut down 150 °C

(*) Depending of the CFT capacitor
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117



L4918

PRINCIPLE OF OPERATION

During normal operation (input voltage upper 
than Vj min  =  Vqut n o m  "F AV|/0 )- The device 
works as a normal voltage regulator built around 
the OP1 of the block diagram.
The series pass element use a PNP-NPN connec
tion to reduce the dropout. The reference voltage 
of the OP1 is derived from a REF through the 
OP2 and Q3, acting as an active zener diode of 
value VREF.
In this condition the device works in the range 
(1) of the characteristic of the non linear drop 
control unit (see fig. 2)
The output voltage is fixed to its nominal value:

V o u t  n o m  =  V REF (1 +  =
R2

vCFT <1 + -51)
R1

-----  =  INTERNALLY FIXED RATIO =  2.4
R2

The ripple rejection is quite high (71 dB) and in
dependent from CFT value.
On the usual voltage regulators, when the input 
voltage goes below the nominal value, the regula
tion transistors (series element) saturate bringing 
the system out of regulation making it very sen
sible to every variation of the input voltage. On 
the contrary, a control loop on the L4918 con
sents to avoid the saturation of the series element 
by regulating the value of the reference voltage 
(pin 2). In fact, whenever the input voltage 
decreases below V| M(N the supervisor loop, 
utilizing a non linear OTA, forces the reference 
voltage at pin 2 to decrease by discharging CFT. 
So, during the static mode, when the input volt

age goes below VMIN the drop out is kept fixed 
to about 1.6V. In this condition the device works 
as a low pass filte r in the range (2) of the OTA 
characteristic. The ripple rejection is externally 
adjustable acting on CFT as follows:

SVR (jw) =

1 + ------------
gm

jwCFT
Where:
gm =  2 • 10~5 £2_1 =  OTA'S typical transconduc

tance value on linear region 
R1-DJ-  — fixed ratio 
R2

CFX =  value of capacitor in juF

The reaction time of the supervisor loop is given 
by the tranconductance of the OTA and by CFX. 
When the value of the ripple voltage is so high 
and its negative peak is fast/enough to determine 
an istantaneous decrease of the dropout t ill 1.2V, 
the OTA works in a higher transconductance 
condition [range (3) of the characteristic] and 
discharge the capacitor rapidously.
If the ripple frequency is high enough the ca
pacitor won't charge itself completely, and the 
output voltage reaches a small value allowing a 
better ripple rejection; the device's again working 
as a filte r (fast transient range).
With CFX=  10 juF; f =  100 Hz a SVR of 35 is 
obtained.

V, (jw) 

Vout (jw)
ic r6______

d  + -5J-)
R2

Fig. 2 -  Nonliner transfer characteristic of the drop control unit
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L4918

Fig. 3 - Supply voltage 
rejection vs. frequency

Fig. 4 -  Supply voltage 
rejection vs. input voltage

lo =150mA 
f = 100Hz 
Vr=1V RMS

1

Cft=47mF

1
1
1

f 22/uF
1l

J
10/uF 'J

J

1

1 I
j * ------- L78M08

y

Fig. 5 - Output voltage vs 
input voltage

6 8 10 12 14 16 18 VS (V)
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rZ Z  SGS-THOMSON
m 7#  LS204

HIGH PERFORMANCE DUAL OPERATIONAL AMPLIFIER

.  SINGLE OR SPLIT SUPPLY OPERATION 

.  LOW POWER CONSUMPTION 

.  SHORT CIRCUIT PROTECTION 

.  LOW DISTORTION, LOW NOISE 
- HIGH GAIN-BANDWIDTH PRODUCT 
.  HIGH CHANNEL SEPARATION

DESCRIPTION
The LS204 is a high performance dual operational 
amplifier with frequency and phase compensation 
built into the chip. The internal phase compensation 
allows stable operation as voltage follower in spite 
of its high gain-bandwidth products.
The circuit presents very stable electrical characte
ristics over the entire supply voltage range, and it 
particularly intended for professional and telecom 
applications (active filters, etc).

PIN CONNECTIONS (top views)

(c a s e )

TO-99

O U T P U T
B

N O N  1NY 
IN P  B

Minidip SO-8

ORDER CODES

Type TO -99 Minidip S O -8

LS204 LS204TB - LS204M
LS204A LS204ATB - -

LS204C LS204CTB LS204CB LS204CM

January 1989 1/9



SC
S-TH

O
M

SO
N

ro
CDroro

Si

INVERTING NON INVERTING
INPUT INPUT

S
C

H
E

M
A

T
IC

 D
IA

G
R

A
M



LS204

A B S O L U T E  M A X IM U M  R A T IN G S

Symbol Param eter TO -99 | Minidip ^Package

Vs Supply Voltage ± 18V

Vi Input Voltage ± Vs
Vi Differential Input Voltage ± (V S - 1 )

Top Operating Temperature for LS204
LS204A
LS204C

-  25 to 85°C
-  55 to 125°C 

0 to 70°C

P tot Power Dissipation at T amb = 70°C 520m W 665mW 400mW

Tj Junction Temperature 150°C 150°C 150°C

Tstg Storage Temperature -  65 to 150°C -  55 to 150°C -  55 to 150°C

T H E R M A L  D A TA

TO -99 Minidip SO-8J

Pthj-amb Thermal Resistance Junction-ambient Max 155°C/W 120°C/W 200°C/W

E L E C T R IC A L  C H A R A C T E R IS T IC S  (Vs = ± 15V, Tamb = 25°C, unless otherwise specified)

Symbol Param eter Test Conditions
LS204/LS204A LS204C

Unit
Min. Typ. Max. Min. Typ. Max.

Is Supply Current 0.7 1.2 0.8 1.5 mA

lb Input Bias Current 50 150 100 300 nA

Tmin < T 0p < T max 300 700 nA
Ri Input Resistance f = 1KHz 1 0.5 MQ

V o s Input Offset Voltage Rg < 10KQ 0.5 2.5 0.5 3.5 mV
Rg < 10KQ
Tmin < T 0p < T max

3.5 5 mV

o><

Input Offset Voltage Rg = 10KQ 5 5 |iV/°C
AT Drift Tmin < T 0p < T max

los Input Offset Current 5 20 12 50 nA

Tmin < T 0p < Tmax 40 100 nA

Alos Input Offset Current Tmin < T 0p < Tmax 0.08 0.1 nA

AT Drift
°C

lsc Output Short Circuit 
Current

23 23 mA

Gv Large Signal Open Tmin < T 0p < Tmax dB
Loop Voltage Gain RL = 2KQ Vs = ±  15V 90 100 86 100

Vs = ±  4 V 95 95
B Gain-bandwidth

Product
f = 20KHz 1.8 3 1.5 2.5 MHz

©N Total Input Noise f = 1KHz nV
Voltage Rg = 50 Q 8 15 10 VHzRg = 1 KQ 10 12

Rg = 10KQ 18 20

r=Z  SGS-THOMSON
^ 7 #  MgœiiLiiCTiMOigt
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Param eter Test Conditions
LS204/LS204A LS204C

Unit
Min. Typ. Max. Min. Typ. Max.

d Distortion G v = 20dB Rl = 2KC2 
V0 = 2 V Pp f = 1 KHZ

0.03 0.1 0.03 0.1 %

V0 DC Output Voltage 
Swing

Rl = 2KQ Vs = ± 15V 
Vs = ±  4 V

± 13
± 3

± 13
± 3

V

Vo Large Signal Voltage 
Swing

Rl = 10KQ 
f = 10KHz

28 28 Vpp

SR Slew Rate Unity Gain 
Rl = 2KQ

0.8 1.5 1 V/(is

CMR Common Mode 
Rejection

Vi = 10V
T m i n  < T 0 p < T m a x

90 86 dB

SVR Supply Voltage 
Rejection

Vj = 1V f = 100Hz
T m i n  < T 0 p < T m a x

90 86 dB

CS Channel Separation f = 1 KHz 100 120 120 dB

Note :

Tem p. LS204 LS204A LS204C

T m i n . -  25°C -  55°C o°c

T  max. + 85°C + 125°C + 70°C

Figure 2 : Supply Current vs. Ambient 
Temperature.

Figure 1 : Supply Current vs. Supply Voltage.

0  ± 4  ± 8  ±12 ± 1 6  VS ( V )

Figure 3 : Output Short Circuit Current vs. 
Ambient Temperature.

4/9 rz T  SGS-THOMSONÄ 7# M t g f ô m iO T ® « !
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Figure 4: Open Loop Frequency and Phase 
Response.

I

R l = 2 k û

| G v

V
\ \
\ n

^ ----
^ ____

10 1 0 2 103 1 0 * 105 106 f  (H z )

Figure 5: Open Loop Gain vs. Ambient 
Temperature.

G-3641

Figure 6 : Supply Voltage Rejection vs. 
Frequency.

Figure 7 : Large Signal Frequency Response.

v0 
(Vpp)

2 4

20

16

12

8 

4

0
102 103 10* f ( H z )

G-3695/1

11
\

\
\

V S = ± 15V  
R L = 2K A  

G v = 20d Q  
d  =  3%

\
\

' I I L
1 \

\
I

,_
V .
- S l

I I

Figure 8 : Output Voltage Swing vs. Load 
Resistance.

Figure 9 : Total Input Noise vs. Frequency.

G-3713

* t 7
SGS-THOMSON
IR!0D(5i@)[EILISBiriR®D!906i
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APPLICATION INFORMATION  

Active low-pass filter :

BUTTERWORTH
The Butterworth is a "maximally flat" amplitude res
ponse filter. Butterworth filters are used for filtering 
signals in data acquisition systems to prevent alia
sing errors in sampled-data applications and for ge
neral purpose low-pass filtering.
The cutoff frequency, fc, is the frequency at which 
the amplitude response is down 3 dB. The attenua
tion rate beyond the cutoff frequency is n6 dB per 
octave of frequency where n is the order (number of 
poles) of the filter.
Other characteristics :
• Flattest possible amplitude response.
• Excellent gain accuracy at low frequency end of 

passband.

Figure 10 : Amplitude Response.

0.1 0.5 1 3 f/fc
BESSEL
The Bessel is a type of "linear phase" filter. Because 
of their linear phase characteristics, these filters ap
proximate a constant time delay over a limited fre
quency range. Bessel filters pass transient 
waveforms with a minimum of distortion. They are 
also used to provide time delays for low pass filte
ring of modulated waveforms and as a "running ave
rage" type filter.

-n7t
The maximum phase shift is —̂  radians where n is
the order (number of poles) of the filter. The cutoff 
frequency, fc, is defined as the frequency at which 
the phase shift is one half of this value. For accurate 
delay, the cutoff frequency should be twice the maxi

mum signal frequency. The following table can be 
used to obtain the -  3dB frequency of the filter

2 pole 4 Pole 6 Pole 8 Pole

-  3dB Frequency 0.77 fc 0.67 fc 0.57 fc 0.50 fc

Other characteristics :
• Selectivity not as great as Chebyschev or Butter

worth.
• Very little overshoot response to step inputs.
• Fast rise time.

Figure 11 : Amplitude Response.

0.1 0.5 1 3 f/fc

CHEBYSCHEV
Chebyschev filters have greater selectivity than 
either Bessel or Butterworth at the expense of rip
ple in the passband.

Figure 12 : Amplitude Response ( ± 1 dB ripple).

6/9 SGS-THOMSON
l*[f3@iH§(Sra®[j(!] D(5S
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APPLICATION INFORMATION (continued)
Chebyschev filters are normally designed with peak- 
to-peak ripple values from 0.2 dB to 2 dB.
Increased ripple in the passband allows increased 
attenuation above the cutoff frequency.
The cutoff frequency is defined as the frequency at 
which the amplitude response passes through the

specified maximum ripple band and enters the stop 
band.
Other characteristics :
• Greater selectivity
• Very nonlinear phase response
• High overshoot response to step inputs

The table below shows the typical overshoot and settling time response of the low pass filters to a step input.

Number of 
Poles

Peak
Overshoot Settling Tim e (% of final value)

% Overshoot ± 1 % ± 0 .1% ± 0.01%

Butterworth 2 4 1.1/fcSec. 1.7/fcsec. 1.9/fcsec.
4 1 1 1 -7/f c 2 .8 /f c 3.8/fc
6 14 2.4/fc 3.9/f c 5.0/fc
8 16 3.1/fc 5.1 /f c 7.1/fc

Bessel 2 0.4 0 .8 /fc 1.4/fc 1 -7/f c
4 0 . 8 1 .0 /fc 1 .8 /f c 2.4/fc
6 0 . 6 1.3/fc 2 .1 /fc 2.7/f c
8 0.3 1 -6 /fc 2.3/fc 3.2/fc

Chebyschev (ripple ± 0.25dB) 2 1 1 1 .1 /fc 1 -6 /fc -

4 18 3.0/fc 5.4/fc -
6 2 1 5.9/f c 10.4/fc -

8 23 8.4/f c 16.4/fc -

Chebyschev (ripple ± 1 dB) 2 2 1 1 -6 /f c 2.7/f c -
4 28 4.8/fc 8.4/f c -
6 32 8 .2 /fc 16.3/fc -
8 34 1 1 .6 /f c 24.8/f c -

Design of 2nd order active low pass filter (S a llen  and Key configuration unity gain -op-am p).

Figure 13 : Filter Configuration.

Vo_
Vi . 0 , S S2

1 + 2 £ r.v. + r,^2coc cocr
coc = 27i  fc with fc = cutoff frequency
£ = damping factor.

7/9r r z  SGS-THOMSON
^7# MQtMiHItmrifMOtgS
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APPLICATION INFORMATION (continued)
Three parameters are needed to characterise the 
frequency and phase response of a 2nd order active 
filter : the gain (Gv), the damping factor (£) or the 
Q-factor (Q = (2 ^)f ), and the cutoff frequency (fc).
The higher order responses are obtained wit a se- 

Table 1.

Filter Response $ Q Cutoff Frequency f c

Bessel
V3~
2

1
V3"

Frequency at which Phase Shift is -  90°C

Butterworth
V T
2

1
v r

Frequency at Which Gv = -  3dB

Chebyschev
<2

< 2
1

> <2

Frequency at which the amplitude response passes 
through specified max. ripple band and enters the stop 
band.

ries of 2nd order sections. A simple RC section is in 
traduced when an odd filter is required.
The choice of X  (or Q-factor) determines the filter 
response (see table).

Figure 14 : Filter Response vs. Damping Factor.

Fixed R = R1 = R2, we have (see fig. 13)

C i  =

C2 =

R

R

J L
C0c
1
ĈDc

The diagram of fig. 14 shows the amplitude re
sponse for different values of damping factor in

EXAMPLE

Figure 15 : 5th Order Low Pass Filter (Butterworth) with Unity Gain Configuration.

8/9 SGS-THOMSON
l^lDlgl^OlLISTriOKlOtgi
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APPLICATION INFORMATION (continued)
In the circuit of fig. 15, for fc = 3.4 KHz and 
Ri = Ri = R2 = R3 = R4 =10 KQ, we obtain :

Ci= 1.354- 1
R

1
27tfc

= 6.33nF

C1 = 0.421 1
' R

1
2rcfc

= 1.97nF

C2= 1.753 ■
1
R

1
27tfC

= 8.20nF

C3= 0.309 1
R ' QCM = 1.45nF

C4= 3.325- 1
R '

1
2jtfc

=15.14nF

The attenuation of the filter is 30 dB at 6.8 KHz and 
better than 60 dB at 15 KHz.

The same method, referring to Tab. II and fig. 16, is 
used to design high-pass filter. In this case the dam
ping factor is found by taking the reciprocal of the 
numbers in Tab. II. For fc = 5 KHz and Ci = C 1 = C2 

= C 3 = C4 = 1 nF we obtain :

1 1.354 C 27tfc

R, 1 ± J_
1 0.421 ' C ‘ 2rtfc

R 1 J_ J_
2 1.753' C ' 27lfC

R =_ j _  J___ i_
3 0.309 ' C ' 27Tfc

___ 1_ 1  J _
4 3.325 ' C ' 27tfc

= 23.5KQ 

= 75.6KH

= 18.2KH 

= 103KQ 

= 9.6KQ

Table 2 : Damping Factor for Low-pass Butterworth Filters.

O rder Ci Ci c2 c3 c4 c5 c6 O7 c8
2 0.707 1.41
3 1.392. 0 . 2 0 2 3.54

. 4 0.92 1.08 0.38 2.61
5 1.354 0.421 1.75 0.309 3.235
6 0.966 1.035 0.707 1.414 0.259 3.86
7 1.336 0.488 1.53 0.623 1.604 0 . 2 2 2 4.49
8 0.98 1 . 0 2 0.83 1 . 2 0 0.556 1.80 0.195 5.125

Figure 16 : 5th Order High-pass Filter (Butterworth) with Unity Gain Configuration.

SGS-THOMSON
[MOMilLieTGMDtgS
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LS404
SCS-THOMSON

HIGH PERFORMANCE QUAD OPERATIONAL AMPLIFIERS

.  SINGLE OR SPLIT SUPPLY OPERATION 

.  VERY LOW POWER CONSUMPTION 

.  SHORT CIRCUIT PROTECTION 

.  LOW DISTORTION, LOW NOISE 
» HIGH GAIN-BANDWIDTH PRODUCT 
■ HIGH CHANNEL SEPARATION

DESCRIPTION
The LS404 is a high performance quad operational 
amplifier with frequency and phase compensation 
built into the chip. The internal phase compensation 
allows stable operation as voltage follower in spite 
of its high gain-bandwidth product. The circuit pre
sents very stable electrical characteristics over the 
entire supply voltage range, and it is particularly in
tended for professional and telecom applications 
(active filters, etc.).
The patented input stage circuit allows small input 
signal swings below the negative supply voltage and 
prevents phase inversion when the input is over dri
ven.

CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)

O U T P U T  0  

IN V . IN R  D 

N O N  INV. IN R  D

-Vs

N O N  IN V . I N R  C 

IN V . IN P. C 

O U T P U T  C

S - 3 9 0 1

"V7"

Type DIP 1 4 S O -14

LS404
LS404C LS404CB

LS404D1
LS404CD1

LS 8404 
LS8404C

- LS 8404M 
LS 89404CM

O U T P U T  A 

IN V . IN R  A 

N O N  IN V . IN R  A 

+ ' S

N O N  IN V . INP. B [  

IN V , INP. B 

O U T P U T  B [

January 1989 1/12
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SCHEMATIC DIAGRAM (one section)
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ABSOLUTE MAXIMUM RATINGS

Symbol Param eter Value Unit
Vs Supply Voltage ± 18 V
Vi Input Voltage (positive) 

(negative)
+ v s

-  Vs -  0.5 V
Vi Differential Input Voltage ± (V S - 1 )

T o p Operating Temperature LS404 
LS404C

-  25 to + 85 
0 to + 70 o 

o
o

 o

P to t Power Dissipation (Tamb = 70°C) 400 mW

T stg Storage Temperature -  55 to + 150 °C

THERMAL DATA

DIP 14 S O -1 4  J

R th j-a m b Thermal Resistance Junction-ambient Max 200°C/W 200°C/W
(*) Measured with the device mounted on a ceramic substrate (25 x 16 x 0.6 mm).

ELECTRICAL CHARACTERISTICS (Vs = ± 12 V, Tamb = 25 °C, unless otherwise specified)

Symbol Parameter Test Conditions
LS404 LS404C

UnitMin. Typ. Max. Min. Typ. Max.
Is Supply Current 1.3 2 1.5 3 mA

lb Input Bias Current 50 200 100 300 nA
R i Input Resistance f = 1 KHz 0.7 2.5 0.5 5 MQ

V o s Input Offset Voltage Rg = 10 KQ 1 1 mV

o><

Input Offset Voltage 
Drift

Rg = 10 KQ 
T m in  < T 0 p < T max

5 5 pV/°C
AT

los Input Offset Current 10 40 20 80 nA
Alos

AT

Input Offset Current 
Drift

T m in  < T op < T max 0.08 0.1 nA

°C
lsc Output Short Circuit 

Current
23 23 mA

G v Large Signal Open 
Loop Voltage Gain

R|_ = 2K£2 Vs = ± 12V 
Vs = ± 4 V

90 100
95

86 100
95

dB

B Gain-bandwidth
Product

f = 20 KHz 1.8 3 1.5 2.5 MHz

Gn Total Input Noise 
Voltage

f = 1 KHz 
R g = 50 Q 
R g  = 1 KQ 
R g = 10 KQ

8
10
18

15 10
12
20

nV

VHz

d Distortion Unity Gain 
R L = 2 KQ 
V 0 = 2 V p p

f = 1 KHz 
f = 20 KHz

0.01
0.03

0.04 0.01
0.03

%

V o DC Output Voltage 
Swing

rMOJnCE >
>

 
™

 *
+i 

+i 
ii 

ii

>
 > ± 10

± 3
± 10

± 3
V

3/12Æ T  SCS-THOMSON
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions
LS404 LS404C

UnitMin. Typ- Max. Min. Typ. Max.

V0 Large Signal Voltage 
Swing

a
 a

II 
II

cr cc

NXOII 22
20

22
20

CLQ_

SR Slew Rate Unity Gain 
RL = 2  KQ

0.8 1.5 1 V/ps

CMR Common Mode 
Rejection

Vi =  10 V 90 94 80 90 dB

SVR Supply Voltage 
Rejection

Vj = 1 V f = 100 Hz 90 94 86 90 dB

CS Channel Separation f = 1 KHz 100 120 120 dB

Figure 1 : Supply Current vs. Supply Voltage.

G- 4 3 3 1 M

0  ± 4  ± 8  ± 1 2  ± 1 6  Vs  (V )

Figure 3 : Output Short Circuit Current vs.

Figure 2 : Supply Current vs. Ambient 
Temperature.

Figure 4: Open Loop Frequency and Phase 
Response.

4/12
^ 7 SGS-THOMSON
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Figure 5: Open Loop Gain vs. Ambient 
Temperature.

G-3641

Gy 
(dB)

105

100

95

90

-5 0  0 50 100 Tamb(°C)

n
vs = 

r L=

= ± i5 \r
: 2 K A. _

- —

Figure 6 : Supply Voltage Rejection vs. 
Frequency.

10 102 103 10* 105 f (Hz)

Figure 7 : Large Signal Frequency Response.

Figure 9 : Total Input Noise vs. Frequency.

Figure 8 : Output Voltage Swing vs. Load 
Resistance.

G -  i  3 2 9

* 7 /
SCS-THOMSON 5/12
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APPLICATION INFORMATION

A c tiv e  low -pass f ilte r  :

BUTTERWORTH
The Butterworth is a "maximally flat" amplitude res
ponse filter. Butterworth filters are used for filtering 
signals in data acquisition systems to prevent alia
sing errors in sampled-data applications and for ge
neral purpose low-pass filtering.
The cutoff frequency, fc, is the frequency at which 
the amplitude response in down 3 dB. The attenua
tion rate beyond the cutoff frequency is - n6 dB per 
octave of frequency where n is the order (number of 
poles) of the filter.
Other characteristics :
• Flattest possible amplitude response.
• Excellent gain accuracy at low frequency end of 

passband.

Figure 10 : Amplitude Response.

0.1 0.5 1 3 f / f c

BESSEL
The Bessel is a type of "linear phase" filter. Because 
of their linear phase characteristics, these filters ap
proximate a constant time delay over a limited fre
quency range. Bessel filters pass transient 
waveforms with a minimum of distortion. They are 
also used to provide time delays for low pass filte
ring of modulated waveforms and as a "running ave
rage" type filter.

The maximum phase shift is — radians where
n is the order (number of poles) of the filter. The cut
off frequency, fc, is defined as the frequency at which 
the phase shift is one half to this value. For accurate 
delay, the cutoff frequency should be twice the maxi

mum signal frequency. The following table can be 
used to obtain the -  3 dB frequency of the filter.

2 po le 4 P o le 6 P ole 8 P ole

-  3dB Frequency 0.77 fc 0.67 f c 0.57 f c 0.50 fc

Other characteristics :
• Selectivity not as great as Chebyschev or Butter

worth.
• Very small overshoot response to step inputs.
• Fast rise time.

Figure 11 : Amplitude Response.

0.1 0.5 1 3 f / f c

CHEBYSCHEV

Chebyschev filters have greater selectivity than ei
ther Bessel or Butterworth at the expense of ripple 
in the passband.

Figure 12 : Amplitude Response ( ± 1 dB ripple).

6/12 SGS-THOMSON
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APPLICATION INFORMATION (continued)
Chebyschev filters are normally designed with peak- 
to-peak ripple values from 0.2 dB to 2 dB.
Increased ripple in the passband allows increased 
attenuation above the cutoff frequency.
The cutoff frequency is defined as the frequency at 
which the amplitude response passes through the

specified maximum ripple band and enters the stop 
band.

Other characteristics :
• Greater selectivity.
• Very nonlinear phase response.
• High overshoot response to step inputs.

The table below shows the typical overshoot and setting time response of the low pass filter to a step input.

Number of 
Poles

Peak
Overshoot Settling Tim e (% of final value)

% Overshoot ± 1 % ± 0.1% ± 0.01%

Butterworth 2 4 1.1/fc sec. 1.7/fc sec. 1,9/fc sec.
4 11 1.7/fc 2.8/fc 3.8/f c
6 14 2.4/fc 3.9/f c 5.0/fc
8 16 3.1/fc 5.1/fc 7-1 /fc

Bessel 2 0.4 0.8/fc 1.4/fc 1.7/fc
4 0.8 1,0/fc 1.8/fc 2.4/fc
6 0.6 1.3/fc 2.1/fc 2.7/fc
8 0.3 1,6/fc 2.3/fc 3.2/fc

Chebyschev (ripple ± 0.25dB) 2 11 1.1/fc 1.6/fc -

4 18 3.0/fc 5.4/fc -

6 21 5.9/fc 10.4/fc -

8 23 8.4/fc 16.4/fc -

Chebyschev (ripple ± 1dB) 2 21 1.6/fc 2.7/fc -

4 28 4.8/fc 8.4/fc -

6 32 8.2/fc 16.3/fc -

8 34 11,6/fc 24.8/fc -
Design of 2 nd order active low pass filter (Sallen and Key configuration unity gain op-amp).

Figure 13 : Filter Configuration.

Vo

Vi 1 +2Ç S
C0c

S2
CDc2

Where :
coc = 27i fc with fc -  cutoff frequency
£ = damping factor.

7/12fZ J  SGS-THOMSON
^ 7 #  RfflBceiiûliiS'iJtfiioRooes
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APPLICATION INFORMATION (continued)
Three parameters are needed to characterize the 
frequency and phase response of a 2nd order active 
filter: the gain (Gv), the damping factor ©  or the Q- 
factor (Q = (2 and the cutoff frequency (fc). 
The higher order responses are obtained with a. se

ries of 2nd order sections. A simple RC section is in
troduced when an odd filter is required.

The choice of (or Q-factor) determines the filter 
response (see table).

Table 1.

F ilte r R esponse s Q C u to ff F requency f c

B e s s e l 3

2
1

\ 3

F re q u e n c y  a t w h ic h  P h a s e  S h ift  is -  9 0 °C

B u t te rw o r th V2

2
1

V2

F re q u e n c y  a t w h ic h  G v = -  3 d B

C h e b y s c h e v \/~2 1 F re q u e n c y  a t w h ic h  th e  a m p litu d e  re s p o n s e  p a s s e s

<T > v l th r o u g h  s p e c if ie d  m a x . r ip p le  b a n d  a n d  e n te rs  th e  s to p  

b a n d .

Figure 14 : Filter Response vs. Damping Factor.

0.1 0.2 0.5 1 2 5 (f /f0 )

Fixed R = Ri = R2, we have (see fig. 13)
1 4
R 07c
1 1
R |C0C

The diagram of fig.14 shows the amplitude re
sponse for different values of damping factor £, in 2nd 
order filters.

EXAMPLE

Figure 15 : 5th Order Low Pass Filter (Butterworth) with Unity Gain Configuration.

1st o rd e r  2 n<̂ order 2rK,o rd e r

fZTZ SGS-THOMSON
^ 7 #  MimRimiiCTtfMMioes
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APPLICATION INFORMATION (continued) 
In the circuit of fig. 15, for fc = 3.4 KHz and 
Rj = Fh = R2 = R3  = R 4  =10 KQ, we obtain :

Ci = 1.354 • 1
R

1
27Cfc

= 6.33nF

C1 =0.421 • 1
R

1
2jcfc

= 1.97 nF

C2= 1.753 1
R

1
2jcfc

= 8.20 nF

C3= 0.309 ■ 1
R

1
27CfC

= 1.45 nF

C4= 3.325- 1
R

1
27lfc

=15.14 nF

The attenuation of the filter is 30 dB at 6.8 KHz and 
better than 60 dB at 15 KHz.

The same method, referring to Tab. II and fig. 16, is 
used to design high-pass filter. In this case the dam
ping factor is found by taking the reciprocal of the 
numbers in Tab. II. For fc = 5 KHz and Ci = C 1 = C 2 

= C3 = C4 = 1 nF we obtain :

Ri= 1T3 5 4

Rl = 0421

R2 = T ^ 3  

R3 = 0.309 

R4 = 3^325

1 1

C 0CM
1 1

C 0CM

1 1

c 0CM

1 1

c 0CM

1 1

c 0CM

= 23.5 KQ 

= 75.6 KQ

= 18.2 KQ 

= 103 KQ 

= 9.6 KQ

Table I I : Damping Factor for Low-pass Butterworth Filters.

Order Ci Ci C2 c3 c4 C5 c6 C7 c8
2 0.707 1.41

3 1.392 0.202 3.54

4 0.92 1.08 0.38 2.61

5 1.354 0.421 1.75 0.309 3.235

6 0.966 1.035 0.707 1.414 0.259 3.86

7 1.336 0.488 1.53 0.623 1.604 0.222 4.49

8 0.98 1.02 0.83 1.20 0.556 1.80 0.195 5.125

Figure 16 : 5th Order High-pass Filter (Butterworth) with Unity Gain Configuration.

9/12/ = T  SGS-THOMSON
^ 7 #  MtMiiitiimriMDOs
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APPLICATION INFORMATION (continued) 

Figure 17 : Multiple Feedback 8-pole Bandpass Filter.

fc = 1-180 Hz ; A = 1 ; C2 = C3 = C5 = C6 = Cs = C9 = Cio = Ci 1 = 3.300 pF ;
Ri = R6 = Rg = R-|2 = 160 KO : R5 = Rs = R11 = Ri4 = 330 KO ; R4 = R7 = R10 = R13 = 5.3 KO

fZ J  SGS-THOMSON
^ 7 #  IM®[lS)IL[l®M«S

140



LS404

Figure 18 : Frequency Response of Band-pass 
Filter.

0.1 0.3 1 3 f (K H z )

Figure 19 : Bandwidth of Band-pass Filter.

G-421B

Figure 20 : Six-pole 355 Hz Low-pass Filter (chebychev type).

This is a 6-pole Chebychev type with ± 0.25 dB rip
ple in the passband. A decoupling stage is used to 
avoid the influence of the input impedance on the 
filter’s characteristics. The attenuation is about

55 dB at 710 Hz and reaches 80 dB at 1065 Hz. The 
in band attenuation is limited in practice to the 
± 0.25 dB ripple and does not exceed 0.5 dB at 
0.9 fc.

11/12rz J  SGS-THOMSON
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Figure 21 : Subsonic Filter (Gv = 0 dB).

10KX1
fc (HZ) C (|iF )

15 0 .68
22 0 .4 7
30 0 .33
55 0 .22

100 0.1

Figure 22 : High Cut Filter (Gv -  0 dB).

12/12 jT=7 SGS-THOMSON
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/= T  SGS-THOMSON M114A
M114AF

DIGITAL SOUND GENERATOR

■ INPUT CLOCK FREQ: 4MHz (M114A)
6MHz (M114AF)

■ MAX EXTERNAL ADDRESSING MEMORY OF 
256K

■ 16 INDEPENDENT CHANNELS
■ SOUND GENERATED BY READING TABLES 

CODED IN DELTA CODING OR IN ABSOLUTE 
VALUES

■ 12 BIT EQUIVALENT D/ACONVERTER RESOL
UTION (delta coding)

■ 8 DIFFERENT TABLE LENGTHS AND 8 READ
ING MODES GIVING ATOTAL OF 58 DISTINCT 
COMBINATIONS

■ 16 DIFFERENT MIXABLE LAYERS BETWEEN 
TWO SEPARATE TABLES

■ MULTIPLE READING PERMITS INTERPOLA
TION BETWEEN TWO ADJOINING SAMPLES 
ON THE SAME TABLE

■ 4 SELECTABLE ANALOG OUTPUTS
■ 10 BIT INTERNAL ATTENUATOR WITH GRAD

UAL AMPLITUDE VARIATION
■ ROM ENABLE OUTPUT TO MINIMISE EXTER

NAL MEMORY POWER CONSUMPTION
■ POSSIBILITY OF SYNCHRONOUS AND ASYN

CHRONOUS FREQUENCY-TABLE CHANGE 
AT THE END OF THE READING TABLE

The M114A/AF is a 16 channel digital polyphonic, 
politimbric sound generator, designed for electronic 
musical instruments.
It is available in two versions, differing in the clock 
speed: M114A (4MHz input clock frequency) and 
M114AF (6MHz)
The M114A/AF must be driven by a microprocessor 
and needs an external memory.
With this device it is possible to synthesize a large 
range of sounds by simply transcribing the most 
significant periods of the sound to be reproduced 
into an external memory and programming a suit
able reading sequence for these periods with the 
use of a microprocessor.
The M114S/SF is realized on a single monolithic 
silicon chip using low threshold N-channel silicon 
gate MOS technology and is assembled in plastic 
DIP 48.

PIN CONNECTION (Top view)

GND ( d i g i t a l )  

EA1

ROM ADDR 8  

ROM ADDR 1 

ROM ADDR 2  

ROM ADDR 3  

ROM ADDR 4  

ROM ADDR 5  

EA3  

EA2
ROM ADDR 6  

ROM ADDR ?  

ROM ADDR 8  

ROM ADDR 9  

ROM ADDR 18  

ROM ADDR 11 

ROM ADDR 12  

UDD ( d i g i t a l )  

CLOCK 

RESET 

GND ( a n a lo g )  

UODA ( a n a lo g )  

UREF 

T A B 1 /T A B 2

EOT 

EA 8

BUS STROBE  

BUS 8  

BUS 1 

BUS 2  

BUS 3  

BUS 4  

BUS 5

ROM DATA ?  

ROM DATA 6  

ROM DATA 5  

ROM DATA 4  

ROM DATA 3  

ROM DATA 2  

ROM DATA 1 

ROM DATA 8  

ROM ENABLE  

ANALOG 0 U T 3  

ANALOG 0 U T 2  

ANALOG O UT1 

N .C .

ANALOG OUT 0  

+12U  OUT

t19iffil4AF-82
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vdd Supply Voltage -  0.3 to + 7 V

V i Input Voltage — 0.3 to Vdd V

Vo Output Voltage — 0.3 to Vdd V

Ptot Total Package Power Dissipation 1000 mW

Tstg Storage Temperature -  40 to + 150 °C

T o p Operating Temperature 0 to + 60 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

THERMAL DATA

Symbol Description Value Unit

R th j-amb Thermal Resistance Junction Ambient max. 100 °c/w

Figure 1. Block Diagram

2/17
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M114A/M114AF

Figure 2: System Configuration

KEYBOARD & 
CONTROLS

DATA

ROM

ADD
C5

A
*

Î

0 S C (* )

13

1 0 0 n F
J

( * ) f O S C = 4 M H z  ( M 1 1 4 A )  

- 6 M H z  ( n i l 4 AF )

f191t1îl4f>F-B3

RESET ANALOG
RON OUT 0
DATA

M l 1 4 A / A F
Ron ANALOG
ADD OUT 1

ROM EN
ANALOG

CLOCK
OUT 2

DATA
ST

ANALOG
12U0UT

OUT 3
UREF

OUT 1

OUT 2

STATIC ELECTRICAL CHARACTERISTICS (V dd = 5 V ±  5 %, Tamb = 25 °C, V dd = V dda )

Symbol Parameter Test Conditions
Value

Unit
Min. Typ. Max.

INPUTS: RESET (pin 20), CLOCK (pin 19), ROM DATA (pins 32-39), DATA BUS (pins 40-45), DATA ST. (pin 46)

VlL Low Input Level 0.8 V

V|H High Input Level 2.2 V

ll Input Leakage Current Vi = Vdd to GND ±1 |iA

DIGITAL OUTPUTS: (high impedance*): ROM-ADD (pins 3-8; 11-17), EA (pins 2, 9, 10, 47), ROM-EN. (pin 31), EOT 
(pin 48), Tab1/Tab2 (pin 24)___________________________________________________________________ ________

Vol Low Output Level Iol = 1 mA 0.4 V

VoH High Output Level Io h  = 100 pA 2.4 V

ANALOG OUTPUTS: (pins 26, 28, 29, 30), Vref (pin 23)

Vref Voltage Reference Output lo = ± 1 mA 2.4 2.5 2.6 V

!o Output Current 
(current generator)

Zero Attenuation
Max Input Code to the DAC

±1 mA

POWER DISSIPATION

Idd Supply Current Digital Vdd = 5.25V f = 4MHz (M114A) 
Vdd = 5.25V f = 6MHz (M114AF)

100
100

120
130

<
<

E E

Idda Supply Current Analog Vda = 5.25V 5 10 mA

* High impedance means that, when the addresses are off, the digital output is connected with an internal resistive pull-up of 10k£2

SGS-THOMSON
&®0©(̂®I[L[I©¥[nS®IÜ30©i
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DYNAMIC ELECTRICAL CHARACTERISTICS (V dd = 5 V ±  5 %, T amb = 25 °C, V dd = V dda)

Value

Symbol Parameter Test Conditions M114S M114SF Unit

Min. Typ. Max. Min. Typ. Max.

CLOCK

tCK Input Clock Frequency 4.000 6000 kHz

tr.tf Rise and Fall Time 10 % to 90% 20 15 ns

twH, twL High and Low Pulse Width 80 60 ns

RESET

twRES Pulse Width 10 6 ms

tf Fall Time 10% to 90% 20 15 ns

DATA BUS

tw  DATA Pulse Width 1250 830 ns

tset-up DATA Set-up Time to Data Strobe 0 0 , ns

thold DATA Hold Time from Data Strobe 1250 830 ns

DATA STROBE

tw S T Pulse Width 1.5 128 1 85 M-S

tW R S T
Pulse Width for Internal 
Reset Generation

128 85 |0S

tr, tf Rise and Fall Times 40 20 [IS

ROM ENABLE

tl_OW 600 400 ns

tHIGH 350 220 ns

tset-up EN (*) Set-up Time ROM-EN 70 55 ns

(* )  tset-up e n . Time means that the data coming from ext. ROM must be stable at least 70ns before the rising edge of ROM enable.

PIN FUNCTIONS

PIN 1 - GND (Digital)
Digital ground is linked to this pin.
PIN 21 - GND (Analog)
Analog ground is linked to this pin.
PIN 3 - 8 and 11 -17  ROM-ADD
13 PUSH-PULL type output pins for external mem
ory address. When the output is off (doesn’t exist 
an address) the output is connected to an internal 
resistive pull-up of about 10KQ.
PINS 2, 9,10, 4 7 - EA
These four pins give in output the channel number 
that is reading the external memory. When the 
output is off (doesn’t exist an address) the output 
is connected to an internal pull-up. With these 4 
pins the memory is expanded up to 128 Kbyte (8 
Kbyte/channel).
PIN 24 - TAB1/TAB2
It shows which one of the two tables (TAB1 or 
4/17

TAB2) is read. Pin 24 permits to double the memory 
so reading 256 Kbyte addressing memory (top 
configuration).
PIN 19 - CLOCK 4 MHz (M114A), 6 MHz (M114AF)
For correct functioning the duty cycle must be very 
close to 50 %. Internal circuits are dynamic, so the 
clock is continuously required to maintain internal 
information.

PIN 20 - RESET
All channels are reset by rising this pin. The 13 
external ROM address outputs together with the 4 
sound outputs are placed in a high impedance 
state.

PIN 22 - ANALOG POWER SUPPLY
The power supply for all analog parts, i.e. DAC, 
attenuator, etc ...., are linked to this pin. It is there
fore important that this power supply should be very 
stable and well smoothed. The internal power sup
ply chip separation allows a great improvement of 
signal/noise ratio.

£Z7  SGS-THOMSON
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PIN 23 - VOLTAGE REFERENCE (Vref)
VREF is the average value of the DAC output. With 
Vsupply = 5 V VREF is nominally 2.5 V but could 
vary by chip to chip (± 100mV). At the integrator 
output the DC level can change when a channel 
turns-on or turns-off. To minimize this drop it is 
necessary to trim the value of VREF by TR trimmer 
(fig. 3A, 3B). The solution of fig 3B is more efficient 
than in fig.3A: in fact the behaviour is as better as 
less is the seen impedance at the VREF pin.

PINS 26, 28, 29, 30 - ANALOG OUT
These outputs are under current with an output 
impedance of approximately 1 K£2 and the filter, or 
external integrator, must have a low input imped
ance. This means that the voltage drop between 
output pin and V r e f  must be negligeable so as to 
obtain a good signal linearity. An integrator is necess
ary if the tables have been "DELTA" coded. If on the 
other hand they have been coded in absolute values 
then only a low pass filter is needed.
PINS 31 - ROM-ENABLE (Low active)
This is a PUSH-PULL-TYPE-OUTPUT and is used 
to set the external memory in stand-by so as to 
reduce consumption whenever it is not read.
PINS 32 - 39 - ROM-DATA
8 input pins for data from external memory.
PINS 40 - 45 - DATA-BUS
6 input pins for data from the microprocessor. 8 of 
these data groups make up a complete piece of 
information (48 bit).
PIN 46 ■ BUS STROBE
A signal from the microprocessor must arrive at this 
input in order to memorise the present code onto 
the DATA-BUS. Memorization occurs on both 
edges.
PIN 27 - N.C.
PIN 18 - DIGITAL POWER SUPPLY
The power supply for all digital parts, i.e. counters, 
memories, etc ...., are linked to this pin.
PIN 48 - End of table
A low level pulse 4 clock cycles long, is output by 
this pin every time the last byte of the first table is 
read. The channel/number can be read from the EA 
outputs (See Fig.4).

Figure 4: Memory Interface Timing

8  C LO C K  P E R IO D S  (S E R V IC E  R O U T IN E )
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M114A/M114AF

PIN 25 ( + 12 V out)
This pin is the output of an internal 5V/14V DC-DC 
converter and it needs of an external filtering capa
citance (min. 100 nF). The performance of DAC 
and attenuator are very improved with an external 
zener that clamps the voltage elevator output (see 
fig. 5).

Figure 5

GENERAL DESCRIPTION

The M114A/AF is a device that allows digital sound 
synthesis. The essential system needed consists of 
a microprocessor, an M114A/AF and an external 
memory with a maximum of 256 Kbytes . Sound 
generation is based on cyclic reading of tables corre
sponding to waveforms (periods) of the timbre to be 
reproduced.
As the waveform and therefore also the spectrum 
frequently change, a series of tables of form and 
frequency appropriate to the sound are cyclically 
scanned during sound reproduction.
The effect caused by the sudden passage from one 
table to the next would be unpleasant unless there 
is such a large number of tables to allow a smooth 
unnoticeable change from one table to the follow
ing.
A favourable compromise between number of ta
bles and quality of sound, that has been im
plemented in the M114A/AF is the following : a 
limited number of tables which may even diverge 
from one another are chosen during an initial phase 
of analysis after which, during the reproduction 
phase, always two tables are read simultaneously 
by extracting a percentage of one and the remain
ing percentage of the other. Therefore by starting 
with 100 % of one and zero of the other and 
successively increasing the second while decreas
ing the first, a smooth passage is achieved. In the

M114A/AF this passage is made up of a maximum 
of 16 steps.
The tables are stored in an external memory and may 
be of eight different lengths ranging from 16 to 2048 
bytes. The tables may be coded using waveform’s 
absolute value or by the difference between adjoining 
samples, that is, in a incremental manner (Delta 
coding). The table samples must be in 8 bits format, 
complement with 2. The Delta coding increases the 
equivalent resolution. The typical resolution is 12 bit 
with a sinusoidal wave coded in a 16-byte table.

OUTPUT RECONSTRUCTION

An external low pass filter (absolute value coding) 
or an integrator (Delta coding) are sufficient to 
reconstruct the original sound. The difference is 
only the value of the feedback network. The Delta 
coding allows easy interpolation. By simply reading 
the same data n time and dividing the amplitude of 
each reading by n, a ramp of n small steps is 
obtained instead of a large single step. The value 
of n may be 1, 2 or 4. When a waveform is coded 
in this way (Delta-Coding or incrementally), the sum 
of the samples in an entire period must always be 
equal to zero or there would be a DC offset which 
could even saturate the external integrator.

MEMORY EXPANSION

With the 13 pins ROM-ADD is possible to address 
8 Kbyte of memory. The 4 pins named EA permit 
an expansion to 128 Kbyte, while with the pin 
TAB1/TAB2 we have 256 Kbyte for the top configu
ration . A decoding section for the address, pro
grammable by microprocessor, can be arranged in 
such a way to readdress each channel on any num
ber, very great too, of 16 Kbytes memory blocks.
The frequency of the generated samples is a whole 
multiple of the table lenght. In this way any problem 
caused by intermodulation is eliminated but a noise due 
to "collision" is produced. As there is a single output 
circuit for all channels, (interpolar, D/Aconverter, attenu
ator, ecc.), each time more than one channel requires 
access to these circuits one, or more, other channel 
must wait.
The amount of time necessary for the output circuit to 
process each table, that is the period of time for which 
each channel uses the circuit during each sample read
ing cycle, is of 2 ps for the M114A (1.5 ps for the 
M114AF). The delay will therefore be proportional to the 
number of channels operating simultaneously and to the 
frequency thatthey are generating. As these parameters 
casually vary, so will the delay thus producing a casual 
alteration of the original waveform, ("collision noise") 
Simulation has proved that under worst possible condi
tions the signai/noise ratio due to this problem is around 
60 dB.

6/17
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M114A/M114AF

The sound amplitude envelope has to be controlled 
by the microprocessor which, at suitable intervals, 
must forward the desired attenuation coefficient. 
There are 64 possible attenuations each with steps 
of approximately 0.75 dB ; These passage from one 
level to another may be immediate or to gradual 
increments of 1/256 of the maximum amplitude at 
a frequency proportional to external table reading 
frequency.

OPERATION
The M114A/AF receives from the pP a single pro
gramming sequence at a time. This programming 
sequence is made up of 48 bits. The jliP must send 
a 48 bit set for every M114A/AF active channel (16 
independent channels). Each M114A/AF channel 
continuously generates the same signal: it reads the 
same table, with the same mixing coefficient, with the 
same amplitude, ecc., until the microprocessor for
wards a different programming sequence (variation 
of one or more parameters characterising the sound 
to be generated within a single channel). Timbre 
amplitude evolution and any other slight frequency 
changes must be handled in real-time by the micro
processor.
Each channel reads two samples from two tables, 
at the sampling frequency, sums them according to 
the mixing coefficient and forwards the result to the 
DAC whose suitably attenuated output goes to the 
previously selected output pin (fig. 6),
This operation requires 2 }is (1.5 \xs in the M114AF) 
and as there is a single output circuit for all channels 
it is certain that one or more channels will simulta
neously request the use of the circuit. Thus a priority 
order has been assigned to each channel.
This order is fixed: channel zero has greatest 
priority followed in order by the others. When more

than one channel is simultaneously active at the 
output pin there will be an overlap of impulses (the 
impulse of the lower priority channel will be de
layed) The example of Fig.7 shows an output signal 
with 2 active channels, CH1 has greater priority 
then CH2.
The signal will change from impulsive to continuous 
by passing through:
-  a low pass filter if the table have been coded 

using absolutes values.
-  an integrator if in delta coding

AMPLITUDE ENVELOPE GENERATOR

When the microprocessor programs one channel 
with a new attenuation level, different from the 
preceding one, this new level can be reached imme
diately or by a smooth move (depends from the 
setting of the amplitude control bit described else
where). The M114A/AF envelope generator only con
trols and changes the 8 MSB among the 10 bit of the 
attenuation code. The gradual movement from the 
present level to that just programmed takes place by 
increasing or decreasing these 8 MSB of attenuation 
with the same frequency with which the external 
memory tables are being scanned if the difference in 
level is greater than 128 steps, or with 1/2 of this 
frequency if grater than 64 steps or 1 /4 if greater than 
32, or 1/8 if smaller than or equal to 32. 
INPUTINTERFACE WITH THE MICROPROCESSOR

The M114A/AF has been designed to easily inter
face with every microprocessor. The microproces
sor interface has a 6-bit data bus and a single 
control line, the DATAstrobe. 48 bits subdivided into 
8 groups of 6 bit each must be forwarded in order 
to programme a single channel.

Figure 6

ANALOG 
OUT 0

ANALOG  

OUT 1

M 1 1 4 A /A F
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M114A/M114AF

A group of 6 bits is memorized on every data 
STROBE switch front. As the data bus is read 
approximately 250ns after strobe transition, the 6 
data bits may be sent simultaneously with the 
strobe. The whole set of 48 bit have to be entered 
for any channel programming operation. The enter
ing order is indicated in table A.

MEANING OF THE 48 PROGRAMMABLE BITS 
IN THE PROGRAMMING SEQUENCE

Channel Address (4 bits)

These four bits indicate to which of the 16 M114A/AF 
channel the remaining 44 bits will be forwarded.

Frequency Code (8 bits)

The 4 most significant bits cover 15 semitones 
(HEX code from 0 to E) The graph of fig. 8 shows 
the time lapse that must be assigned to these signal 
for correct functioning. No more than 128 ps (85 in 
the M114AF) must pass between one data Strobe 
transition and the next during transmission of the 8 
groups of data or else synchronisation is lost due to 
the device internal automatic reset.

There is no upper limit for the elapsed time between 
two programming sequence, that is between the last 
data strobe transition of a programming sequence 
and the first data strobe transition of the next pro
gramming sequence.
The remaining 4 bits provide eleven frequency vari
ations of one tywelfth of semitone and four vari
ations of ±1/1000 and ± 2/1000 of semitone. (±
0.05% accuracy). Vibrato, glissando, chorus effect 
etc. can be easily implemented.
Table B and Table C show the 240 frequencies obtain
able by setting the external clock to 4MHz (M114A) and 
6MHz (M114AF) respectively with table lenght of 16 
bytes, single reading and without inserting the octave 
divisor. These are the highest octave frequencies pro
vided by the device. In practice double, quadruple, etc... 
frequencies may be obtained by writing 2,4, etc. com
plete waveform periods in the table.
Lower frequencies can be generated by programm
ing higher table lengths and/or repeated reading 
(see table E). The last 16 frequency codes are 
intended for test purposes and for special useful 
commands:
-  forced-table-termination (FF hex code)
-  frequency synchronization (F9, FA, FB, codes)

Figure 8 Microprocessor Interface Timing
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Table A: Data Programming Order

PIN

B Y T E ^ \ ^
34 35 36 37 38 39

1st
ATTENUATION

A5 A4 A3 A2 A1 AO

2nd
4 OUTPUTS TABLE 1 ADDRESS TABLE 2 ADDRESS

1 0 7 6 7 6

3rd
TABLE 2 ADDRESS

5 4 3 2 1 0

4th
TABLE 1 ADDRESS

5 4 3 2 1 0

5th
TABLE LENGTH READING METHOD

L2 L1 L0 M2 M1 MO

6th
INTERPOLATION ENVELOPE

EN/DISAB
OCTAVE
DIVISOR

3 2 1 0 0 0

7th
CHANNEL NUMBER FREQUENCY

3 2 1 0 1 0

8th
FREQUENCY

7 6 5 4 3 2

-  previously selected frequency (FC code)
-  ROMID (F8 code)
These commands are explained elsewhere in de
tail.
Octave Divisor Bit (1 bit)
This bit is used to pass from the octave to another 
without changing the table length. If octave divisor 
bit is set to 1 the programming frequency is divided 
by two.
Attenuator (6 bits)
These bits define the attenuation superimposed on 
all the signal samples produced by the selected 
channel. The six binary code (0 to 63) is interpreted 
as a dB value of attenuation (see table D). The 
programmed six bit code is internally decoded into 
a 10 bit linear value. After processing by a suitable 
circuit in order to obtain a gradual amplitude vari
ation, the attenuation data is sent to the internal 
attenuator.
The only method to stop a running channel is to 
program into it the maximum attenuation code (63 
= 3F Hex). Code 62 = 3E Hex states for max 
attenuation but it leaves the channel active.
Code 0 = 00 Hex states for no attenuation.
Amplitude Envelope Control Bit (1 Bbit)
Enables/Disables an internal amplitude envelope 
generator. When set to 0 it orders instant passage

from the present amplitude to that programmed. It 
happens as soon as the current waveform table 
scanning has finished.
If set to 1 the programmed attenuation value will be 
reached smootly starting from the current attenuation 
level. Again this smooth move takes place only after 
the current waveform table scanning has finished. If 
a FTT ( Forced-Table-Termination) command is used 
then the attenuator update (either with the smooth 
move or not) will begin immediately.

Analog Output Pin Selection (2 bits)

These two bits indicate to which of the 4 analog 
output pins the corresponding channel signal must 
be forwarded. More than one channel (even all 16 
channels) can be routed to the same output pin. 
The reconstructed analog signal will be the mix of 
all the single component signal. The availability of 
4 outputs allows to obtain stereophonic effect or to 
separate channels used for accompanyment from 
those or "solo" etc.

1A. Table Address (8 bits)

These bits determine the most significant part of 
the starting address (13 bits) of the first waveform 
table (Tab.1) in external ROM. The remaining bits 
of the starting address are automatically set to 
logical zero (except when the table length is set to 
16 byte: in this case the fifth bit is set to one, while 
the 4 LSB’s are set to zero). Depending on the
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selected table length, some of these bits can be 
Don’t Care bits.
2A. Table Address (8 bits)
Exactly as before, but referring to the second wave
form table (Tab. 2)
Table Lenght And Reading Mode (6 bits)
These bits specify the length of the first waveform 
table, the length ratio between the two waveform 
tables, and their reading mode. A total of 58 distinct 
combinations are available. See table E.
The three most significant bits characterize the table 
lengths (from 16 samples up 2048 samples) while the 
other three characterize the length ratio between 
tables and the number of repeated readings.
Interpolation (4bits)
These bits define the interpolation coefficent between 
the two values read from the two waveform tables. 
This allows for the mixing of two programmed timbres 
in any integer ratio from 16/0 to 1/15.
The operation carried out is the following :
D = (D1 * (K + 1 )/16) + (D2 * (15 - K)/16) where :
-  D is the data at the input of the DAC (8 bits in 

complement with 2)
-  D1 is the data read from the 1st table (8 bits in 

complement with 2)
-  D2 is the data read from the 2nd table (8 bits in 

complement with 2)
-  K is a 4 bit interpolation coefficient (from 0 to 15)
Obviously only the first waveform will be output if 
K = 15. The first table can only assume a minimum 
percentage value of 1/16 of the max. value. To 
obtain only the second table values the first and the 
second table addresses must be exchanged. An
other method to produce a sound with only one 
table would be to specify the same address for both 
the first and the second table programming par
ameters, and giving what ever interpolation coeffi
cent you want, so effectively interpolating a table 
with itself.

F8 Hex: ROM-ldentification
This command just sets the device frequency 
counters to a very short counting modulo, useless 
for musical purposes.
FC Hex: Previously Selected-Frequency
It is provided to ease writing the control program 
software for the M114A/AF
FF Hex: Forced-Table-Termination
This command allows a suddenly move from one 
table to another without waiting the end of the 
present table scanning. It simulates an end-of-table 
condition. A dedicated flip-flop is provided to ser
vice all the 16 channels
# a pending FTT command is serviced according to 

the channel priority, (maximum delay of 32 ps at 
4MHz clock). Note that each new programming 
sequence resets the flip-flop indicating "pending 
FFT", so to avoid losing the FTT command you 
need to wait at least that 32 ps, (24 ps in the M114AF) 
before issuing any new programming sequence after 
the FTT command. However, on average, it should 
be sufficient to wait only half that time.

# Using this command you can store a whole new 
set of data (table addresses, table lenghts, reading 
modes, attenuation level, interpolation, etc.) ex
cept a new frequency value for that channel (nor 
a new value for the octave control bit). All the sound 
parameters of a channel can be changed without 
waiting for the end of the current first waveform 
table, if a normal programming sequence is issued 
immediately before the FTT command.

The normal programming sequence must contain 
the new frequency code + all other new sound 
parameters.
# It is not possible to start a stopped channel with 

this command, because it has no frequency infor
mation within itself, so this command has an effect 
on a channel only if that channel is already running.

# The FTT command is always performed on the 
first table address.
IMPORTANT - DO NOT USE THE FTT COM
MAND SPECIFYING A CHANNEL WHICH IS

LAST SIXTEEN FREQUENCY CODES: SPECIAL COMMANDS
Among the last 16 frequency codes there are six intended for special commands

Freq. Code Abbreviation Command Explanation

F8 Hex ROMID ROM Identification

F9 Hex RSG Set-Synchro-Global

FA Hex RSS Reverse-Synchro-Status (only for next programming operation)

FB Hex SSG Reset-Synchro-Global (as after a hardware reset)

FC Hex PSF Previously Selected Frequency

FF Hex FFT Forced-Tabie-Termination
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ACTUALLY STOPPED ! 
it has no effect on that channel but, it takes its 
effect on the NEXT normal command on a run
ning channel

# Using the FTT command in Delta coding it is 
impossible to maintain a zero mean value in the 
reconstructed signal. Though only for a short time 
a transient in the mean DC output level occurs, 
because the currently scanned table is terminated 
early at an unpredictable moment. This special 
command is intended for percussive sounds, or 
when working with waveform tables coded in ab
solute (PCM) mode, or for special effects.

# This command can be useful to terminate instanta
neously a sound: just program that channel with the 
FTT command, specifying maximum attenuation 
AND instantaneous variation of the attenuation.

ASYNCHRONOUS MODE

Normally the M114A/AF chip is working in asynchron
ous mode (set up at reset). In this working mode the 
programmed frequency becomes active immedi
ately, without waiting for the running table to end while 
the table addresses and all the other parameters are 
changed only when the running table has been com
pletely scanned (end of table condition).
This operative mode is useful for producing vibrato 
effects on long tables, thanks to the fact that some 
bytes of the previously programmed table will be 
read at the newly programmed frequency rate. 
SYNCHRONOUS MODE

It is possible to synchronize the frequency change 
with the end of the first waveform table, so avoiding 
to read a table in part with the old frequency and in 
part with the new one.
This way-to-operate is useful in the reproduction of 
deep vibrato on notes placed at the octave bound
ary, for glide effects and in any case when it is 
necessary to go beyond the octave boundary with
out discontinuity (to avoid clicks).

The commands for synchronization are:

SSG F9 Hex: SET-SYNCHRO-GLOBAL
Activates the global synchronous mode 
(frequency change at the table end).

RSG FB Hex: RESET-SYNCHRO-GLOBAL
This command disables the global synchron
ous mode.

RSS FA Hex: REVERSE-SYNCHRO-STATUS 
This command inverts the synchronism state 
only for the next programming sequence.

Everyone of these commands is accomplished by 
sending a complete programming sequence with 
F9/FA/FB frequency codes respectively.
They affect the whole working mode of the device 
(all its channels). All the remaining bits are ig
nored.
Note that RSS command can be obtained by send
ing eight times the 6-bit data 111110.

WAVEFORM TABLES ADDRESS
In the programming sequence there are 8 + 8 bits 
devoted to forming the addresses of the 1A and 2A 
waveform tables from each of which a byte is read 
into the chip to form a single output sample.
The basic address space for waveform tables is 8 
Kbytes, as there are 13 address lines managed by 
the chip. With external circuitry the address space 
can be doubled. The 8 + 8 bits in the programming 
sequence only define the starting addresses of the 
two tables.
The M114A/AF forms addresses according to the 
table lengths and the reading mode.
The principle is very simple: given a table length 
the M114A/AF will automatically managed a corre
sponding number of least significant bits to step 
from all zero to all ones in a binary sequence, while 
the remaining most significant bits of the address 
will be taken from the MSB’s of the eight bit code 
programmed for that table.
In most cases some of eight programmed bits are 
Don’t Care bits. The following examples can better 
explain how the addresses are generated.

* t7 SGS-THOMSON 11/17
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1° EXAMPLE
Suppose TAB 1 = 32 bytes long, then the 5 LSB bits 
will be managed by the M114A/AF while the re
maining 1 3 - 5  = 8 MSB bits will be exactly those 
programmed as the first table address.
Let be TAB1 (7:0) = 11111100 then the address 
sequence is:

11111100 00000 (start address = 1F80 Hex)
11111100 00001
11111100 00010

11111100 11101
11111100 11110
11111100 11111 (table termination)

(last address = 1F9F Hex)
11111100 00000 (start address = 1F80 Hex)
11111100
etc.

00001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address. 

2° EXAMPLE
If TAB 1=16 bytes long, then the 4 LSB bits will be 
managed by the M114A/AF, THE FIFTH BIT WILL 
BE ALWAYS SET AT LOGIC ONE, while the re
maining 1 3 - 5  = 8 MSB bits will be exactly those 
programmed as the first table address.
Let be TAB1 (7:0) = 11001100 then the address 
sequence is:

11001100 1 0000 (start address = 1990 Hex)

11001100 1 0001
11001100 1 0010

11001100 1 1101
11001100 1 1110
11001100 1 1111 (table termination)

(last address = 199F Hex)

10011100 1 0000 (start address = 1990 Hex)

11001100
etc.

1 0001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address.

3° EXAMPLE
If TAB 1 = 64 bytes long, then the 6 LSB bits will be 
managed by the M114A/AF while the remaining 13 
- 6  = 7 MSB bits will be exactly the 7 MSB bits of 
the eight programmed as the first table address and 
the LSB bits is discarded (it is a Don’t Care bit).
Let be TAB1 (7:0) = 1010110X then the address 
sequence is:

1010110 000000 (start address = 1580 Hex)
1010110 000001
1010110 000010

1010110 111101
1010110 111110
1010110 111111 (table termination)

(last address = 15BF Hex)
1010110 000000 (start address = 1580 Hex)
1010110
etc.

000001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address. 

4° EXAMPLE
If TAB 1 = 2048 bytes long, then the 11 LSB bits will 
be managed by the M114A/AF while the remaining 
13-11 =2  MSB bits of the eight programmed as 
the first table address and the other 6 LSB bits are 
discarded (they are a Don’t Care bits).
Let be TAB1 (7:0) = 10XXXXXX then the address 
sequence is:

10 00000000000 (start address = 1000 Hex)

10 00000000001

10 00000000010

10 11111111101

10 11111111110

10 11111111111 (table termination)
(last address = 17FF Hex)

10 00000000000 (start address = 1000 Hex)

10
etc.

00000000001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address.

12/17
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M114A/M114AF

5° EXAMPLE

Choose the six bits of table length and read mode 
as follow:

M (2:0) = 100 L (2:0) = 001
As you can see from TABLE E this corresponds to:

TAB1 = 32, each byte being read once 
TAB2 = 16, each byte being read twice
Let be TAB1 (7:0) = 11100010 and TAB2 (7:0) = 
00110011 then the address sequences for the two 
tables are:

TAB 1 TAB 2

11100010 00000 (1C40 Hex) 00110011 1 0000 (0670 Hex) (start)
11100010 00001 00110011 1 0000
11100010 00010 00110011 1 0001
11100010 00011 00110011 1 0001
11100010 00100 00110011 1 0010
11100010 00101 00110011 1 0010

11100010 11100 00110011 1 1110
11100010 11101 00110011 1 1110
11100010 11110 00110011 1 1111
11100010 11111 (1C5F Hex) 00110011 1 1111 (067F Hex) (1 table termination)
11100010 00000 (1C40 Hex) 00110011 1 0000 (0670 Hex) (start)
11100010 00001 00110011 1 0000
11100010 00010 00110011 1 0001
11100010 00011 00110011 1 0001
etc.

SUMMARY
1)The waveform tables whose length is 16 (and 

also in the special cases when they are 8 or 4 
bytes long), must begin at memory location 
multiple of 32 plus an offset of 16, i.e. the starting 
address must satisfy the equation [16 + n.32] 
with n = 0, 1,2,...

2) The Waveform tables whose lengths is 32,64,..., 
1024, 2048, (i.e. their lenghts 2A K with K = 5, 
6..., 10, 11) must begin at memory locations 
multiple of 2A K, that is, the starting address must 
satisfy the equation [n. 2A K] with n=0, 1,2,...

SGS-THOMSON 13/17
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M114A/M114AF

TABLE B - FREQUENCIES (fosc = 4MHz) M114A

Note Deviation -6 /1 2 -5 /1 2 -4 /1 2 -3 /1 2 -2 /1 2 -1 /1 2 -2 /1000 -1 /1000

(hex) 0 1 2 3 4 5 6 7

C 0 1016.78 1021.45 1026.69 1031.46 1036.27 1041.67 1044.39 1045.48

c# 1 1077.01 1082.25 1087.55 1092.90 1098.30 1103.14 1106.81 1107.42

D 2 1140.90 1146.79 1152.07 1158.08 1163.47 1168.91 1172.33 1173.71

D# 3 1209.19 1215.07 1221.00 1226.99 1232.29 1238.39 1242.24 1243.78

E 4 1281.23 1287.00 1293.66 1299.55 1305.48 1312.34 1315.79 1317.52

F 5 1356.85 1363.33 1369.86 1376.46 1383.13 1389.85 1393.73 1395.67

F# 6 1437.81 1445.09 1451.38 1458.79 1466.28 1472.75 1478.20 1479.29

G 7 1523.23 1530.22 1538.46 1545.60 1552.80 1560.06 1564.95 1566.17

G# 8 1614.21 1622.06 1629.99 1638.00 1644.74 1652.89 1658.37 1659.75

A 9 1709.40 1781.21 1727.12 1734.61 1743.68 1751.31 1757.47 1759.01

A# A 1811.59 1819.84 1829.83 1838.24 1846.72 1855.29 1860.47 1862.20

B B 1919.39 1928.64 1937.98 1947.42 1956.95 1966.57 1972.39 1974.33

2C C 2032.52 2042.90 2053.39 2063.98 2072.54 2083.33 2087.68 2089.86

2C# D 2155.17 2164.50 2176.28 2185.79 2195.39 2207.51 2212.39 2214.84

2D E 2283.11 2293.58 2304.15 2314.81 2325.58 2339.18 2344.67 2347.42

F Testing Testing Testing Testing Testing Testing Testing Testing

Note Deviation 0 + 1/1000 + 2/1000 + 1/12 + 2/12 + 3/12 + 4/12 + 5/12

(hex) 8 9 A B C D E F

C 0 1046.57 1047.67 1048.77 1051.52 1056.52 1061.57 1066.67 1071.81

c# 1 1108.65 1109.88 1111.11 1114.21 1119.19 1124.86 1130.58 1135.72

D 2 1174.40 1175.78 1177.16 1180.64 1186.24 1191.90 1197.60 1203.37

D# 3 1244.56 1245.33 1246.88 1250.78 1256.28 1262.63 1269.04 1274.70

E 4 1318.39 1319.26 1321.00 1324.50 1331.56 1337.79 1344.09 1350.44

F 5 1396.65 1397.62 1398.60 1403.51 1410.44 1417.43 1424.50 1430.62

F# 6 1480.38 1481.48 1482.58 1486.99 1494.77 1501.50 1508.30 1516.30

G 7 1567.40 1568.63 1569.86 1576.04 1583.53 1591.09 1598.72 1606.43

G# 8 1661.13 1662.51 1663.89 1669.45 1677.85 1684.92 1693.48 1702.13
A 9 1760.56 1762.11 1763.89 1768.35 1777.78 1785.71 1793.72 1803.43

A# A 1863.93 1865.67 1867.41 1874.41 1883.24 1892.15 1901.14 1910.22
B B 1976.28 1978.24 1980.20 1984.13 1994.02 2004.01 2014.10 2024.29

2C C 2092.05 2094.24 2096.44 2103.05 2114.16 2123.14 2134.47 2143.62
2C# D 2217.29 2219.76 2222.22 2227.17 2239.64 2249.72 2259.89 2272.73
2D E 2350.18 2352.94 2355.71 2361.28 2372.48 2383.79 2395.21 2406.74

F ROMID SSG RSS RSG
Previously
Selected

Frequency
Testing Testing

Forced
Table

Terminat.
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M114A/M114AF

TABLE C - FRQUENCIES (fosc = 5.99456 MHz) M114AF

Note Deviation -6 /1 2 -5 /1 2 -4 /1 2 -3 /1 2 -  2/12 -1 /1 2 -2 /1000 -1 /1000
(hex) 0 1 2 3 4 5 6 7

G 0 1523.78 1523.79 1538.64 1545.79 1552.99 1561.08 1565.16 1566.80
G# 1 1614.04 1621.90 1629.84 1637.86 1645.95 1653.22 1658.71 1659.62
A 2 1709.80 1718.62 1726.54 1735.54 1743.62 1751.77 1758.91 1758.97

A# 3 1812.14 1820.95 1829.84 1838.82 1846.75 1855.90 1861.66 1863.98

B 4 1920.10 1928.75 1938.73 1947.55 1956.45 1966.72 1971.89 1974.49

2C 5 2033.43 2043.14 2052.93 2062.82 2072.82 2082.89 2088.70 2091.61

2C# 6 2154.77 2165.66 2175.09 2186.20 2197.42 2207.13 2215.28 2216.92

2D 7 2282.77 2293.25 2305.60 2316.29 2327.08 2337.97 2345.29 2347.13

2D# 8 2419.11 2430.88 2442.77 2454.77 2464.87 2477.09 2485.31 2487.37

2E 9 2561.78 2574.98 2588.32 2599.55 2613.15 2624.59 2633.81 2636.13

2F A 2714.93 2727.28 2742.25 2754.85 2767.57 2780.41 2788.17 2790.76

2F# B 2876.47 2890.34 2904.34 2918.48 2932.76 2947.18 2955.90 2958.82

2G C 3046.02 3061.57 3077.29 3093.17 3105.99 3122.17 3128.68 3131.95

2G# D 3229.83 3243.81 3261.46 3275.72 3290.10 3308.26 3315.58 3319.25

2A E 3421.55 3437.25 3453.09 3469.07 3485.21 3505.59 3513.81 3517.93

F Testing Testing Testing Testing Testing Testing Testing Testing

Note Deviation 0 + 1/1000 + 2/1000 + 1/12 + 2/12 + 3/12 + 4/12 + 5/12

(hex) 8 9 A B C D E F

G 0 1568.44 1570.08 1571.73 1575.86 1583.35 1590.91 1598.55 1606.26

G# 1 1661.46 1663.31 1665.16 1669.79 1677.27 1685.76 1694.34 1702.03

A 2 1760.00 1762.07 1764.14 1769.35 1777.75 1786.22 1794.78 1803.42

A# 3 1865.14 1866.30 1868.63 1874.47 1882.71 1892.22 1901.83 1910.31

B 4 1975.79 1977.10 1979.71 1984.95 1995.53 2004.87 2014.30 2023.82

2C 5 2093.07 2094.54 2096.00 2103.35 2113.74 2124.22 2134.81 2143.98

2C# 6 2218.56 2220.21 2221.85 2228.46 2240.12 2250.21 2260.39 2272.39

2D 7 2348.97 2350.81 2352.65 2361.92 2373.14 2384.47 2395.91 2407.45

2D# 8 2489.44 2491.50 2493.58 2501.90 2514.50 2525.09 2537.92 2550.88

2E 9 2638.45 2640.78 2643.10 2650.11 2664.25 2676.14 2688.14 2702.69

2F A 2793.06 2795.97 2798.58 2809.07 2822.30 2835.65 2849.13 2862.73

2F# B 2961.74 2964.67 2967.60 2973.49 2988.31 3003.29 3018.41 3033.68

2G C 3135.23 3138.51 3141.80 3151.71 3168.37 3181.83 3198.80 3212.52

2G# D 3322.93 3326.61 3330.31 3337.73 3356.42 3371.52 3386.76 3406.00

2A E
C

3522.07 3526.21 3530.37 3538.70 3555.49 3572.44 3589.56 3606.84

r

ROMID SSG RSS RSG
Previously
Selected

Frequency
Testing Testing

Forced
Table

Terminat.
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TABLE D - ATTENUATION

N = six bit attenuation code decimal value (0:63)
V = internally decoded linear ten bit value (0:1023) 
A = theoretical attenuation value in decibels 
= 20. Log ((V + 1 )/1024)

N V A

0 1023 0.00

1 939 0.74

2 863 1.48

3 791 2.23

4 727 2.96

5 667 3.71

6 611 4.47

7 559 5.24

8 515 5.95

9 471 6.73

10 431 7.50

11 395 8.25

12 363 8.98

13 335 9.68

14 307 10.43

15 283 11.14

16 259 11.91

17 235 12.75

18 215 13.52

19 199 14.19

20 183 14.91

21 166 15.75

22 152 16.51

23 140 17.22

24 128 17.99

25 117 18.77

26 107 19.54

27 98 20.29

28 90 21.03

29 83 21.72

30 76 22.48

31 69 23.30

63 0 STOP
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M114A/M114AF

TABLE E - READING MODES

Mode 

M L
Length 

T1 T2
Read N. 

T1 T2

000 000 16 16 2 2

000 001 32 32 2 2

000 010 64 64 2 2

000 011 128 128 2 2

000 100 256 256 2 2

000 101 512 512 2 2

000 110 1024 1024 2 2

000 111 2048 1048 2 2

001 000 16 16 1 1

001 001 32 32 1 1

001 010 64 64 1 1

001 011 128 128 1 1

001 100 256 256 1 1

001 101 512 512 1 1

001 110 1024 1024 1 1

001 111 2048 2048 1 1

010 000 16 16 4 4

010 001 32
I

32 4 4

010 010 64 64 4 4

010 011 128 128 4 4

010 100 256 256 4 4

010 101 512 512 4 4

010 110 1024 1024 4 4

010 111 1024* 1024 4 4

011 000 16 16$ 1 1

011 001 32 32 1 1

011 010 64 64 1 1

011 011 128 128 1 1

011 100 256 256 1 1

011 101 512 512 1 1

011 110 1024 1024 1 1

011 111 2048 2048 1 1

* REPETITION 
$ EXCEPTION

Mode 

M L
Length 

T1 T2

Read N. 

T1 T2
100 000 16 8 1 2

100 001 32 16 1 2

100 010 64 32 1 2

100 011 128 64 1 2

100 100 256 128 1 2

100 101 512 256 1 2

100 110 1024 512 1 2

100 111 2048 1024 1 2

101 000 16 16$ 1 1

101 001 32 16$ 1 1

101 010 64 16 1 1

101 011 128 32 1 1

101 100 256 64 1 1

101 101 512 128 1 1

101 110 1024 256 1 1

101 111 2048 512 1 1

110 000 16 4 1 4

110 001 32 8 1 4

110 010 64 16 1 4

110 011 128 32 1 4

110 100 256 64 1 4

110 101 512 128 1 4

110 110 1024 256 1 4

110 111 2048 512 1 4

111 000 16 16$ 1 1

111 001 32 16$ 1 1

111 010 64 16$ 1 1

111 011 128 16 1 1

111 100 256 32 1 1

111 101 512 64 1 1

111 110 1024 128 1 1

111 111 2048 '256 1 1
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DIGITAL SOUND GENERATOR

M114S
M114SF

■ INPUT CLOCK FREQ: 4MHz (M114S)
6MHz (M114SF)

■ SOUND GENERATED BY READING TABLES 
CODED IN DELTA CODING OR IN ABSOLUTE 
VALUES SITUATED IN AN EXTERNAL MEM
ORY OF 16 K MAX

■ 16 INDEPENDENT CHANNELS
■ 12 BIT EQUIVALENT D/A CONVERTER RESO

LUTION (delta coding)
■ 8 DIFFERENT TABLE LENGTHS AND 8 READ

ING MODES GIVING ATOTAL OF 58 DISTINCT 
COMBINATIONS

■ 16 DIFFERENT MIXABLE LAYERS BETWEEN 
TWO SEPARATE TABLES

■ MULTIPLE READING PERMITS INTERPOLA
TION BETWEEN TWO ADJOINING SAMPLES 
ON THE SAME TABLE

■ 4 SELECTABLE ANALOG OUTPUTS
■ 10 BIT INTERNAL ATTENUATOR WITH GRAD

UAL AMPLITUDE VARIATION
■ ROM ENABLE OUTPUT TO MINIMISE EXTER

NAL MEMORY POWER CONSUMPTION
■ POSSIBILITY OF SYNCHRONOUS AND ASYN

CHRONOUS FREQUENCY-TABLE CHANGE 
AT THE END OF THE READING TABLE

The M114S/SF is a 16 channel digital polyphonic, 
politimbric sound generator designed for electron
ics musical instruments.
It is available in two versions, differing in the clock 
speed: M114S (4MHz input clock frequency) and 
M114SF (6MHz)
The M114S/SF must be driven by a microprocessor 
and needs an external memory.
With this device it is possible to synthesize a large 
range of sounds by simply transcribing the most 
significant periods of the sound to be reproduced 
into an external memory and programming a suit
able reading sequence for these periods with the 
use of a microprocessor.
The M114S/SF is realized on a single monolithic 
silicon chip using low threshold N-channel silicon 
gate MOS technology and is assembled in plastic 
DIP 40.

May 1991

PIN CONNECTION (Top wiew)

GND ( d i g i t a l  
a n d  a n a lo g )

ROM ADDR 0  

ROM ADDR 1 

ROM ADDR 2  

ROM ADDR 3  

ROM ADDR 4  

ROM ADDR 5  

ROM ADDR 6  

ROM ADDR 7 
ROM ADDR 8  

ROM ADDR 9  

ROM ADDR 10  

ROM ADDR 11  

ROM ADDR 12  

UDD ( d i g i t a l )

CLOCK 

RESET  

UDDA ( a n a l o g )

UREF 

♦1 2 U  OUT

ti9intt4S‘ (H

1/17

BUS STROBE  

BUS 0  

BUS 1 

BUS 2  

BUS 3  

BUS 4  

BUS 5

ROM DATA 7 
ROM DATA 6  

ROM DATA 5  

ROM DATA 4  

ROM DATA 3  

ROM DATA 2  

ROM DATA 1 

ROM DATA 6  

ROM ENABLE  

ANALOG OUT 3  

ANALOG OUT 2  

ANALOG OUT 1 

ANALOG OUT 0
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M114S/M114SF

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vdd Supply Voltage 0.3 to + 7 V

Vi Input Voltage 0.3 to Vdd V

Vo Output Voltage 0.3 to Vdd V

Ptot Total Package Power Dissipation 1000 mW

Tstg Storage Temperature -  40 to + 150 °C

Top Operating Temperature 0 to + 60 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the oparetional sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

THERMAL DATA
Symbol Description Value Unit

Rth j-amb Thermal Resistance Junction Ambient max. 100 °c/w

Figure 1. Block Diagram

a n a lo g
OUTPUTS

2/17
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M114S/M114SF

Figure 2: System Configuration

o u t  1

OUT 2

OUT 3

STATIC ELECTRICAL CHARACTERISTICS (Vdd = 5 V ± 5 %, Tamb = 25 °C, Vdd = Vdda analog)

* High impedance means that, when the addresses are off, the digital output is connected with an internal resistive pull-up of 10kn

S G S -TH O M S O N
3 /1 7
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M114S/M114SF

DYNAMIC ELECTRICAL CHARACTERISTICS (V dd = 5 V  ± 5 %, Tamb = 25  °C , V dd = V dda)

(* )  tset-up e n . Time means that the data coming from ext. ROM must be stable at least 70ns before the rising edge of ROM enable.

Figure 3: Memory Read/Write Timing
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M114S/M114SF

PIN FUNCTIONS
PIN 1 - GND (Analog and Digital)
Analog ground and digital ground are both linked to 
this pin.
PINS 21-24 - ANALOG OUTPUTS
These outputs are under current with an output 
impedance of approximately 1 KQ. and the filter or 
external integrator must have a low input imped
ance. This means that the voltage drop between 
output pin and V ref must be negligeable so as to 
obtain a good signal linearity. An integrator is nec
essary if the tables have been "DELTA" coded. If on 
the other hand they have been coded in absolute 
values then only a low pass filter is needed.
PIN 19 - VOLTAGE REFERENCE OUTPUT (V ref )
V ref is the average value of the DAC output. With 
Vsuppiy = 5 V V ref is nominally 2.5 V but could vary 
by chip to chip (± 100 mV). At the integrator output

Figure 4.

the DC level can change when channel turns-on or 
turns-off. To minimize this drop it is necessary to trim 
the value of V ref by TR trimmer (fig. 4A, 4B). The 
solution of fig 4B is more efficent than that in fig.4A: 
in fact the behavoir is as better as less is the seen 
impedance at the Vref pin.
PIN 18 - ANALOG POWER SUPPLY 
The power supply for all analog parts, i.e. DAC, 
attenuator, etc ...., are linked to this pin. It is there
fore important that this power supply should be very 
stable and well smoothed. The internal power sup
ply chip separation allows a great improvement of 
signal/noise ratio.
PIN 15 - DIGITAL POWER SUPPLY
The power supply for all digital parts, i.e. counters, 
memories, etc ...., are linked to this pin.
PIN 17 -RESET
All channels are reset by rising this pin. The 13 
external ROM address outputs together with the 4 
sound outputs are placed in a high impedance state.
PIN 16 - CLOCK 4 MHz (M114S), 6 MHz (M114SF)
For correct functioning the duty cycle must be very 
close to 50 %. Internal circuits are dynamic, so the 
clock is continuously required to mantein internal 
information.
PIN 20 (+12 V out)
This pin is the output of an internal voltage elevator 
and it needs of an external filtering capacitance 
(min. 100 nF). The performance of DAC and atten
uator are very improved with an external zener that 
clamps the voltage elevator output (see fig. 5).
PINS 2 & 14 - ROM-ADDRESS
13 PUSH-PULL type output pins for external mem
ory address (8k Bytes).
PINS 25 - ROM-ENABLE (Low active)
This is a PUSH-PULL type output and is used to set 
the external memory in stand-by so as to reduce 
consumption whenever it is not read. It is possible 
to double the addressable memory size (16 Kbyte 
by connecting this pin to the MSB address line of 
the external memory thru a Flip-Flop).
PINS 26 & 33 - ROM-DATA
8 input pins for data from external memory.
PINS 34-39 - DATA-BUS
6 input pins for data from the microprocessor. 8 of 
these data groups make up a complete piece of 
information (48 bit).
PIN 40 - DATA-BUS STROBE
A signal from the microprocessor must arrive at this 
input in order to memorise the present code onto 
the DATA-BUS. Memorization occurs on both 
edges.
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Figure 5

GENERAL DESCRIPTION

The M114S/SF is a device that allows digital sound 
synthesis. The essential system needed consists of 
a microprocessor, an M114S/SF and an external 
memory with a maximum of 8192 bytes (16Kbytes by 
use of an external Flip-Flop - See fig.6). Sound gen
eration is based on cyclic reading of tables corre
sponding to waveforms (periods) of the timbre to be 
reproduced.
As the waveform and therefore also the spectrum 
frequently change, a series of tables of form and 
frequency appropriate to the sound are cyclically 
scanned during sound reproduction.
The effect caused by the sudden passage from one 
table to the next would be unpleasant unless there 
is such a large number of tables to allow a smooth 
unnoticeable change from one table to the follow
ing.
A favourable compromise between number of ta
bles and quality of sound, that has been imple
mented in the M114S/SF is the following : a limited 
number of tables.which may even diverge from one 
another are chosen during an initial phase of anal
ysis after which, during the reproduction phase, 
always two tables are read simultaneously by ex
tracting a percentage of one and the remaining 
percentage of the other.

tween adjoining samples, that is, in a incremental 
manner (Delta coding). The table samples must be 
in 8 bits format, complement with 2. The Delta 
coding increases the equivalent resolution. The typ
ical resolution is 12 bit with a sinusoidal wave coded 
in a 16-byte table.

OUTPUT RECONSTRUCTION

An external low pass filter (absolute value coding) or 
an integrator (Delta coding) are sufficient to recon
struct the original sound. The difference is only the 
value of the feedback network. The Delta coding 
allows easy interpolation. By simply reading the same 
data n time and dividing the amplitude of each reading 
by n, a ramp of n small steps is obtained instead of a 
large single step. The value of n may be 1,2 or 4.

When a waveform is coded in this way (Delta-Cod
ing or incrementally), the sum of the samples in an 
entire period must always be equal to zero or there 
would be a DC offset which could even saturate the 
external integrator.

The frequency of the generated samples is a whole 
multiple of the table lenght. In this way any problem 
caused by intermodulation is eliminated but a noise 
due to "collision" is produced. As there is a single 
output circuit for all channels, (interpolar, D/A con
verter, attenuator, ecc.), each time more than one 
channel requires access to these circuits one, or 
more, other channel must wait.

The amount of time necessary for the output circuit to 
process each table, that is the period of time for which 
each channel uses the circuit during each sample 
reading cycle, is of 2 jis  for the M114S (1.5 jjs for the 
M114SF). The delay will therefore be proportional to 
the number of channels operating simultaneously and 
to the frequency that they are generating. As these 
parameters casually vary, so will the delay thus pro
ducing a casual alteration of the original waveform, 
("collision noise") Simulation has proved that under 
worst possible conditions the signal/noise ratio due to 
this problem is around 60 dB.

Therefore by starting with 100 % of one and zero of 
the other and successively increasing the second 
while decreasing the first, a smooth passage is 
achieved. In the M114S/SF this passage is made 
up of a maximum of 16 steps.
The tables are stored in an external memory and 
may be of eight different lengths ranging from 16 to 
2048 bytes. The tables may be coded using 
waveform’s absolute value or by the difference be

The sound amplitude envelope has to be controlled 
by the microprocessor which, at suitable intervals, 
must forward the desired attenuation coefficient. 
There are 64 possible attenuations each with steps 
of approximately 0.75 dB ; These passage from one 
level to another may be immediate or to gradual 
increments of 1/256 of the maximum amplitude at 
a frequency proportional to external table reading 
frequency.

6/17
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Figure 6: The M114S/SF can handle up to 16Kbyte of memory with this application circuit

OPERATION
The M114S/SF receives from the pP a single pro
gramming sequence at a time. This programming 
sequence is made up of 48 bits. The pP must send a 
48 bit set for every M114S/SF active channel (16 
independent channels). Each M114S/SF channel 
continuously generates the same signal: it reads the 
same table, with the same mixing coefficient, with the 
same amplitude, ecc., until the microprocessor for
wards a different programming sequence (variation of 
one or more parameters characterising the sound to 
be generated within a single channel). Timbre ampli
tude evolution and any other slight frequency changes 
must be handled in real-time by the microprocessor.
Each channel reads two samples from two tables, 
at the sampling frequency, sums them according to 
the mixing coefficient and forwards the result to the 
DAC whose suitably attenuated output goes to the 
previously selected output pin (fig. 7).
This operation requires 2 ps (1.5 ps in the M114SF) 
and as there is a single output circuit for all channels 
it is certain that one or more channels will simulta
neously request the use of the circuit. Thus a priority 
order has been assigned to each channel.
This order is fixed: channel zero has greatest priority 
followed in order by the others. When more than one 
channel is simultaneously active at the output pin 
there will be an overlap of impulses (the impulse of 
the lower priority channel will be delayed) The ex
ample of Fig.8 shows an output signal with 2 active 
channels, CH1 has greater priority then CH2:

Figure 7
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The signal will change from impulsive to continuous 
by passing through:
-  a low pass filter if the table have been coded 

using absolutes values.
-  an integrator if in delta coding

AMPLITUDE ENVELOPE GENERATOR

When the microprocessor programs one channel with 
a new attenuation level, different from the preceding 
one, this new level can be reached immediately or by 
a smooth move (depends from the setting of the 
amplitude control bit described elsewhere). The 
M114S/SF envelope generator only controls and 
changes the 8 MSB among the 10 bit of the attenua
tion code. The gradual movement from the present 
level to that just programmed takes place by increas
ing or decreasing these 8 MSB of attenuation with the 
same frequency with which the external memory 
tables are being scanned if the difference in level is 
greater than 128 steps, or with 1/2 of this frequency 
if greater than 64 steps or 1/4 if greater than 32, or 
1 /8 if smaller than or equal to 32.

INPUT INTERFACE WITH THE MICROPROCESSOR

The M114S/SF has been designed to easily inter
face with every microprocessor. The microproces
sor interface has a 6-bit data bus and a single 
control line, the DATA strobe. 48 bits subdivided into

8 groups of 6 bit each must be forwarded in order 
to programme a single channel.
A group of 6 bits is memorized on every data 
STROBE switch front. As the data bus is read 
approximately 250ns after strobe transition, the 6 
data bits may be sent simultaneously with the 
strobe. The whole set of 48 bit have to be entered 
for any channel programming operation. The enter
ing order is indicated in table A.

MEANING OF THE 48 PROGRAMMABLE BITS 
IN THE PROGRAMMING SEQUENCE
Channel Address (4 bits)
These four bits indicate to which of the 16 M114S/SF 
channel the remaining 44 bits will be forwarded.
Frequency Code (8 bits)
The 4 most significant bits cover 15 semitones (HEX 
code from 0 to E) The graph of fig. 9 shows the time 
lapse that must be assigned to these signal for 
correct functioning. No more than 128 ps (85 in the 
M114SF) must pass between one data Strobe tran
sition and the next during transmission of the 8 
groups of data or else synchronization is lost due to 
the device internal automatic reset.
There is no upper limit for the elapsed time between 
two programming sequence, that is between the 
last data strobe transition of a programming se
quence and the first data strobe transition of the 
next programming sequence.

Figure 9 Microprocessor Interface Timing
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DATA PROGRAMMING ORDER

PIN

B Y T E ^ \
34 35 36 37 38 39

1st
ATTENUATION

A5 A4 A3 A2 A1 A0

2nd
4 OUTPUTS TABLE 1 ADDRESS TABLE 2 ADDRESS

1 0 7 6 7 6

3rd
TABLE 2 ADDRESS

5 4 3 2 1 0

4th
TABLE 1 ADDRESS

5 4 3 2 1 0

5th
TABLE LENGTH READING METHOD

L2 L1 L0 M2 M1 M0

6th
INTERPOLATION ENVELOPE

EN/DISAB.
OCTAVE
DIVISOR

3 2 1 0 0 0

7th
CHANNEL NUMBER FREQUENCY

3 2 1 0 1 0

8th
FREQUENCY

7 6 5 4 3 2

The remaining 4 bits provide eleven frequency vari
ations of one tywelfth of semitone and four varia
tions of ±1 /1000 and ± 2/1000 of semitone. (±0.05% 
accuracy). Vibrato, glissando, chorus effect etc. can 
be easily implemented.
Table B and Table C show the 240 frequencies 
obtainable by setting the external clock to 4MHz 
(M114S) and 6MHz (M114SF) respectively with 
table lenght of 16 bytes, single reading and without 
inserting the octave divisor. These are the highest 
octave frequencies provided by the device. In prac
tice double, quadruple, etc... frequencies may be 
obtained by writing 2, 4, etc. complete waveform 
periods in the table.
Lower frequencies can be generated by program
ming higher table lengths and/or repeated reading 
(see table E). The last 16 frequency codes are 
intended for test purposes and for special useful 
commands:
-  forced-table-terminaiton (FF hex code)
-  frequency synchronization (F9, FA, FB, codes)
-  previously selected frequency (FC code)
-  ROM ID (F8 code)
These commands are explained elsewhere in detail. 
Octave Divisor Bit (1 bit)
This bit is used to pass from the octave to another 
without changing the table length. If octave divisor

bit is set to 1 the programming frequency is divided 
by two.

Attenuator (6 bits)

These bits define the attenuation superimposed on 
all the signal samples produced by the selected 
channel. The six binary code (0 to 63) is interpreted 
as a dB value of attenuation (see table D). The 
programmed six bit code is internally decoded into 
a 10 bit linear value. After processing by a suitable 
circuit in order to obtain a gradual amplitude varia
tion, the attenuation data is sent to the internal 
attenuator.

The only method to stop a running channel is to 
program into it the maximum attenuation code (63 
= 3F Hex).
Code 62 = 3E Hex states for max attenuation but it 
leaves the channel active.
Code 0 = 00 Hex states for no attenuation.

Amplitude Envelope Control Bit (1 Bbit)

Enables/Disables an internal amplitude envelope 
generator. When set to 0 it orders instant passage 
from the present amplitude to that programmed. It 
happens as soon as the current waveform table 
scanning has finished.

If set to 1 the programmed attenuation value will be 
reached smootly starting from the current attenua
tion level. Again this smooth move takes place only

9/17
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after the current waveform table scanning has fin
ished.
If a FTT ( Forced-Table-Termination) command is 
used then the attenuator update (either with the 
smooth move or not) will begin immediately.
Analog Output Pin Selection (2 bits)
These two bits indicate to which of the 4 analog 
output pins the corresponding channel signal must 
be forwarded. More than one channel (even all 16 
channels) can be routed to the same output pin. The 
reconstructed analog signal will be the mix of all the 
single component signal. The availability of 4 out
puts allows to obtain stereophonic effect or to sep
arate channels used for accompanyment from 
those or "solo" etc.
1A. Table Address (8 bits)
These bits determine the most significant part of the 
starting address (13 bits) of the first waveform table 
(Tab.1) in external ROM. The remaining bits of the 
starting address are automatically set to logical zero 
(except when the table length is set to 16 byte: in 
this case the fifth bit is set to one, while the 4 LSB’s 
are set to zero) depending on the selected table 
length, some of these bits can be Don’t Care bits.
2A. Table Address (8 bits)
Exactly as before, but referring to the second wave
form table (Tab. 2)
Table Lenght And Reading Mode (6 bits)
These bits specify the length of the first waveform 
table, the length ratio between the two waveform 
tables, and their reading mode. A total of 58 distinct 
combinations are available. See table E.
The three most significant bits characterize the table 
lengths (from 16 samples up 2048 samples) while the 
other three characterize the length ratio between 
tables and the number of repeated readings.
Interpolation (4bits)
These bits define the interpolation coefficent be
tween the two values read from the two waveform

tables. This allows for the mixing of two pro
grammed timbres in any integer ratio from 16/0 to 
1/15.
The operation carried out is the following :
D = (D1 * (K + 1)/16) + (D2 * (15 - K)/16) where :
-  D is the data at the input of the DAC (8 bits in 

complement with 2)
-  D1 is the data read from the 1st table (8 bits in 

complement with 2)
-  D2 is the data read from the 2nd table (8 bits in 

complement with 2)
-  K is a 4 bit interpolation coefficient (from 0 to 15)
Obviously only the first waveform will be output if 
K = 15. The first table can only assume a minimum 
percentage value of 1 /16 of the max. value. To obtain 
only the second table values the first and the second 
table addresses must be exchanged. Another 
method to produce a sound with only one table would 
be to specify the same address for both the first and 
the second table programming parameters, and giv
ing what ever interpolation coefficent you want, so 
effectively interpolating a table with itself.
F8 Hex: ROM-ldentification
This command just sets the device frequency count
ers to a very short counting modulo, useless for 
musical purposes.
FC Hex: Previously Selected-Frequency
It is provided to ease writing the control program 
software for the M114S/SF
FF Hex: Forced-Table-Termination
This command allows a suddenly move from one 
table to another without waiting the end of the 
present table scanning. It simulates an end-of-table 
condition. Adedicated flip-flop is provided to service 
all the 16 channels
# a pending FTT command is serviced according 

to the channel priority, (maximum delay of 32 ps 
at 4MHz clock). Note that each new programming 
sequence resets the flip-flop indicating "pending 
FFT", so to avoid losing the FTT command you

LAST SIXTEEN FREQUENCY CODES: SPECIAL COMMANDS
Among the last 16 frequency codes there are six intended for special commands

Freq. Code Abbreviation Command Explanation
F8 Hex ROMID ROM Identification

F9 Hex RSG Set-Synchro-Global

FA Hex RSS Reverse-Synchro-Status (only for next programming operation)

FB Hex SSG Reset-Synchro-Global (as after a hardware reset)

FC Hex PSF Previously Selected Frequency

FF Hex FFT Forced-Table-Termination
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need to wait at least that 32 (is, (24 (is i n the M114SF) 
before issuing any new programming sequence after 
the FTT command. However, on average, it should 
be sufficient to wait only half that time.

# Using this command you can store a whole new 
set of data (table addresses, table lenghts, read
ing modes, attenuation level, interpolation, etc.) 
except a new frequency value for that channel 
(nor a new value forthe octave control bit). All the 
sound parameters of a channel can be changed 
without waiting for the end of the current first 
waveform table, if a normal programming se
quence is issued immediately before the FTT 
command.

The normal programming sequence must contain
the new frequency code + all other new sound
parameter.
# It is not possible to start a stopped channel with this 

command, because it has no frequency informa
tion within itself, so this command has an effect on 
a channel only if that channel is already running.

# The FTT command is always performed on the 
first table address.
IMPORTANT - DO NOT USE THE FTT COM
MAND SPECIFYING A CHANNEL WHICH IS 
ACTUALLY STOPPED ! 
it has no effect on that channel but, it takes its 
effect on the NEXT normal command on a run
ning channel

# Using the FTT command in Delta coding it is 
impossible to maintain a zero mean value in the 
reconstructed signal. Though only for a short time 
a transient in the mean DC output level occurs, 
because the currently scanned table is terminated 
early at an unpredictable moment. This special 
command is intended for percussive sounds, or 
when working with waveform tables coded in ab
solute (PCM) mode, or for special effects.

# This command can be useful to terminate instanta
neously a sound: just program that channel with the 
FTT command, specifying maximum attenuation 
AND instantaneous variation of the attenuation.

ASYNCHRONOUS MODE
Normally the M114S/SF chip is working in asynchro
nous mode (set up at reset). In this working mode the 
programmed frequency becomes active immediately, 
without waiting for the running table to end while the 
table addresses and all the other parameters are 
changed only when the running table has been com
pletely scanned (end of table condition).
This operative mode is useful for producing vibrato 
effects on long tables, thanks to the fact that some 
bytes of the previously programmed table will be 
read at the newly programmed frequency rate.

SYNCHRONOUS MODE

It is possible to synchronize the frequency change 
with the end of the first waveform table, so avoiding 
to read a table in part with the old frequency and in 
part with the new one.
This way-to-operate is useful in the reproduction of 
deep vibrato on notes placed at the octave bound
ary, for glide effects and in any case when it is 
necessary to go beyond the octave boundary with
out discontinuity (to avoid clicks).
The commands for synchronization are:
SSG F9 Hex: SET-SYNCHRO-GLOBAL

Activates the global synchronize mode 
(frequency change at the table end.)

RSG FB Hex: RESET-SYNCHRO-GLOBAL
This command disables synchronous mode.

RSS FA Hex: REVERSE-SYNCHRO-STATUS 
This command inverts the synchronism 
state only for the next programming se
quence.

Everyone of these commands is accomplished by 
sending a complete programming sequence with 
F9/FA/FB frequency codes respectively.
They affect the whole working mode of the device 
(all its channels). All the remaining bits are ig
nored.
Note that RSS command can be obtained by send
ing eight times the 6-bit data 111110.

WAVEFORMS TABLES ADDRESS

In the programming sequence there are 8 + 8 bits 
devoted to forming the addresses of the 1A and 2A 
waveform tables from each of which a byte is read 
into the chip to form a single output sample.
The basic address space for waveform tables is 8 
Kbytes, as there are 13 address lines managed by 
the chip. With external circuitry the address space 
can be doubled. The 8 + 8 bits in the programming 
sequence only define the starting addresses of the 
two tables.
The M114S/SF forms addresses according to the 
table lengths and the reading mode.
The principle is very simple: given a table length the 
M114S/SF will automatically manage a correspond
ing number of least significant bits to step from all 
zero to all ones in a binary sequence, while the 
remaining most significant bits of the address will 
be taken from the MSB’s of the eight bit code 
programmed for that table.
In most cases some of eight programmed bits are 
Don’t Care bits. The following examples can better 
explain how the addresses are generated.
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1° EXAMPLE
Suppose TAB 1 = 32 bytes long, then the 5 LSB bits 
will be managed by the MS114S/SF while the re
maining 1 3 -5  = 8 MSB bits will be exactly those 
programmed as the first table address.
Let be TAB1 (7:0) = 11111100 then the address 
sequence is:

11111100 00000 (start address = 1F80 Hex)
11111100 00001
11111100 00010

11111100 11101
11111100 11110
11111100 11111 (table termination)

(last address = 1F9F Hex)
11111100 00000 (start address = 1F80 Hex)
11111100
etc.

00001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address. 

2° EXAMPLE
If TAB 1=16 bytes long, then the 4 LSB bits will be 
managed by the MS114S/SF, THE FIFTH BITWILL 
BE ALWAYS SET AT LOGIC ONE, while the remain
ing 13 -  5 = 8 MSB bits will be exactly those 
programmed as the first table address.
Let be TAB1 (7:0) = 11001100 then the address 
sequence is:

11001100 1 0000 (start address = 1990 Hex)

11001100 1 0001
11001100 1 0010

11001100 1 1101
11001100 1 1110
11001100 1 1111 (table termination)

(last address = 199F Hex)

10011100 1 0000 (start address = 1990 Hex)

11001100
etc.

1 0001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address.

3° EXAMPLE
If TAB 1 = 64 bytes long, then the 6 LSB bits will be 
managed by the MS114S/SF while the remaining 
1 3 -6  = 7 MSB bits will be exactly the 7 MSB bits 
of the eight programmed as the first table address 
and the LSB bits is discarded (it is a Don’t Care bit).
Let be TAB1 (7:0) = 101011 OX then the address 
sequence is:

1010110 000000 (start address = 1580 Hex)
1010110 000001
1010110 000010

1010110 111101
1010110 111110
1010110 111111 (table termination)

(last address = 15BF Hex)
1010110 000000 (start address = 1580 Hex)
1010110
etc.

000001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address. 

4° EXAMPLE
If TAB 1 = 2048 bytes long, then the 11 LSB bits will 
be managed by the MS114S/SF while the remaining 
13-11 =2  MSB bits of the eight programmed as 
the first table address and the other 6 LSB bits are 
discarded (they are a Don’t Care bits).
Let be TAB1 (7:0) = 10XXXXXX then the address 
sequence is:

10 00000000000 (start address = 1000 Hex)
10 00000000001
10 00000000010

10 11111111101
10 11111111110
10 11111111111 (table termination)

(last address = 17FF Hex)

10 00000000000 (start address = 1000 Hex)
10
etc.

00000000001

If the chosen read mode requires the first table be 
read 2 or 4 times, then each address will be re
peated along 2 or 4 consecutive "service cycles" 
before skipping to the next address.
The same applies in making the second table address.
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5° EXAMPLE
Choose the six bits of table length and read mode 
as follow:
M (2:0) = 100 L (2:0) = 001
As you can see from TABLE E this corresponds to:

TAB 1

TAB1 = 32, each byte being read once 
TAB2 = 16, each byte being read twice
Let be TAB1 (7:0) = 11100010 and TAB2 (7:0) = 
00110011 then the address sequences for the two 
tables are:

TAB 2

11100010 00000 (1C40 Hex) 00110011 1 0000 (0670 Hex) (start)

11100010 00001 00110011 1 0000

11100010 00010 00110011 1 0001

11100010 00011 00110011 1 0001

11100010 00100 00110011 1 0010

11100010 00101 00110011 1 0010

11100010 11100 00110011 1 1110

11100010 11101 00110011 1 1110

11100010 11110 00110011 1 1111

11100010 11111 (1C5F Hex) 00110011 1 1111 (067F Hex) (1 table termination)

11100010 00000 (1C40 Hex) 00110011 1 0000 (0670 Hex) (start)

11100010 00001 00110011 1 0000

11100010 00010 00110011 1 0001

11100010 00011 00110011 1 0001

etc.

SUMMARY
1)The waveform tables whose length is 16 (and 

also in the special cases when they are 8 or 4 
bytes long), must begin at memory location mul
tiple of 32 plus an offset of 16, i.e. the starting 
address must satisfy the equation [16 + n.32] with 
n = 0,1,2,...

2) The Waveform tables whose lengths is 32,64,..., 
1024,2048, (i.e. their lenghts2A Kwith K = 5 ,6..., 
10,11) must begin at memory locations multiple 
of 2A K, that is, the starting address must satisfy 
the equation [n. 2A K] with n=0,1,2,...

fZ T  SGS-THOMSON
^ 7 #  H O © i® l![L [iO T ® M !

173



M114S/M114SF

TABLE B - FREQUENCIES

Note Deviation -6 /12 -5 /1 2 -4 /1 2 -3 /1 2 -2 /1 2 -1 /1 2 -2 /1000 -1 /1000

(hex) 0 1 2 3 4 5 6 7

C 0 1016.78 1021.45 1026.69 1031.46 1036.27 1041.67 1044.39 1045.48

c# 1 1077.01 1082.25 1087.55 1092.90 1098.30 1103.14 1106.81 1107.42

D 2 1140.90 1146.79 1152.07 1158.08 1163.47 1168.91 1172.33 1173.71

D# 3 1209.19 1215.07 1221.00 1226.99 1232.29 1238.39 1242.24 1243.78

E 4 1281.23 1287.00 1293.66 1299.55 1305.48 1312.34 1315.79 1317.52

F 5 1356.85 1363.33 1369.86 1376.46 1383.13 1389.85 1393.73 1395.67

F# 6 1437.81 1445.09 1451.38 1458.79 1466.28 1472.75 1478.20 1479.29

G 7 1523.23 1530.22 1538.46 1545.60 1552.80 1560.06 1564.95 1566.17

G# 8 1614.21 1622.06 1629.99 1638.00 1644.74 1652.89 1658.37 1659.75

A 9 1709.40 1781.21 1727.12 1734.61 1743.68 1751.31 1757.47 1759.01

A# A 1811.59 1819.84 1829.83 1838.24 1846.72 1855.29 1860.47 1862.20

B B 1919.39 1928.64 1937.98 1947.42 1956.95 1966.57 1972.39 1974.33

2C C 2032.52 2042.90 2053.39 2063.98 2072.54 2083.33 2087.68 2089.86

2C# D 2155.17 2164.50 2176.28 2185.79 2195.39 2207.51 2212.39 2214.84

2D E 2283.11 2293.58 2304.15 2314.81 2325.58 2339.18 2344.67 2347.42

F Testing Testing Testing Testing Testing Testing Testing Testing

Note Deviation 0 + 1/1000 + 2/1000 + 1/12 + 2/12 + 3/12 + 4/12 + 5/12

(hex) 8 9 A B C D E F

C 0 1046.57 1047.67 1048.77 1051.52 1056.52 1061.57 1066.67 1071.81

c# 1 1108.65 1109.88 1111.11 1114.21 1119.19 1124.86 1130.58 1135.72

D 2 1174.40 1175.78 1177.16 1180.64 1186.24 1191.90 1197.60 1203.37

D# 3 1244.56 1245.33 1246.88 1250.78 1256.28 1262.63 1269.04 1274.70

E 4 1318.39 1319.26 1321.00 1324.50 1331.56 1337.79 1344.09 1350.44

F 5 1396.65 1397.62 1398.60 1403.51 1410.44 1417.43 1424.50 1430.62

F# 6 1480.38 1481.48 1482.58 1486.99 1494.77 1501.50 1508.30 1516.30

G 7 1567.40 1568.63 1569.86 1576.04 1583.53 1591.09 1598.72 1606.43

G# 8 1661.13 1662.51 1663.89 1669.45 1677.85 1684.92 1693.48 1702.13
A 9 1760.56 1762.11 1763.89 1768.35 1777.78 1785.71 1793.72 1803.43

A# A 1863.93 1865.67 1867.41 1874.41 1883.24 1892.15 1901.14 1910.22
B B 1976.28 1978.24 1980.20 1984.13 1994.02 2004.01 2014.10 2024.29

2C C 2092.05 2094.24 2096.44 2103.05 2114.16 2123.14 2134.47 2143.62
2C# D 2217.29 2219.76 2222.22 2227.17 2239.64 2249.72 2259.89 2272.73
2D E 2350.18 2352.94 2355.71 2361.28 2372.48 2383.79 2395.21 2406.74

F ROMID SSG RSS RSG
Previously
Selected

Frequency
Testing Testing

Forced
Table

Terminat.
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TABLE C - FRQUENCIES (fosc = 5.99456 MHz)

Note Deviation -6 /1 2 -5 /1 2 -4 /1 2 -3 /1 2 -2 /1 2 -1 /1 2 -2 /1000 -1/1000

(hex) 0 1 2 3 4 5 6 7

G 0 1523.78 1523.79 1538.64 1545.79 1552.99 1561.08 1565.16 1566.80

G# 1 1614.04 1621.90 1629.84 1637.86 1645.95 1653.22 1658.71 1659.62

A 2 1709.80 1718.62 1726.54 1735.54 1743.62 1751.77 1758.91 1758.97

A# 3 1812.14 1820.95 1829.84 1838.82 1846.75 1855.90 1861.66 1863.98

B 4 1920.10 1928.75 1938.73 1947.55 1956.45 1966.72 1971.89 1974.49

2C 5 2033.43 2043.14 2052.93 2062.82 2072.82 2082.89 2088.70 2091.61

2C# 6 2154.77 2165.66 2175.09 2186.20 2197.42 2207.13 2215.28 2216.92

2D 7 2282.77 2293.25 2305.60 2316.29 2327.08 2337.97 2345.29 2347.13

2D# 8 2419.11 2430.88 2442.77 2454.77 2464.87 2477.09 2485.31 2487.37

2E 9 2561.78 2574.98 2588.32 2599.55 2613.15 2624.59 2633.81 2636.13

2F A 2714.93 2727.28 2742.25 2754.85 2767.57 2780.41 2788.17 2790.76

2F# B 2876.47 2890.34 2904.34 2918.48 2932.76 2947.18 2955.90 2958.82

2G C 3046.02 3061.57 3077.29 3093.17 3105.99 3122.17 3128.68 3131.95

2G# D 3229.83 3243.81 3261.46 3275.72 3290.10 3308.26 3315.58 3319.25

2A E 3421.55 3437.25 3453.09 3469.07 3485.21 3505.59 3513.81 3517.93

F Testing Testing Testing Testing Testing Testing Testing Testing

Note Deviation 0 + 1/1000 + 2/1000 + 1/12 + 2/12 + 3/12 + 4/12 + 5/12

(hex) 8 9 A B C D E F

G 0 1568.44 1570.08 1571.73 1575.86 1583.35 1590.91 1598.55 1606.26

G# 1 1661.46 1663.31 1665.16 1669.79 1677.27 1685.76 1694.34 1702.03

A 2 1760.00 1762.07 1764.14 1769.35 1777.75 1786.22 1794.78 1803.42

A# 3 1865.14 1866.30 1868.63 1874.47 1882.71 1892.22 1901.83 1910.31

B 4 1975.79 1977.10 1979.71 1984.95 1995.53 2004.87 2014.30 2023.82

2C 5 2093.07 2094.54 2096.00 2103.35 2113.74 2124.22 2134.81 2143.98

2C# 6 2218.56 2220.21 2221.85 2228.46 2240.12 2250.21 2260.39 2272.39

2D 7 2348.97 2350.81 2352.65 2361.92 2373.14 2384.47 2395.91 2407.45

2D# 8 2489.44 2491.50 2493.58 2501.90 2514.50 2525.09 2537.92 2550.88

2E 9 2638.45 2640.78 2643.10 2650.11 2664.25 2676.14 2688.14 2702.69

2F A 2793.06 2795.97 2798.58 2809.07 2822.30 2835.65 2849.13 2862.73

2F# B 2961.74 2964.67 2967.60 2973.49 2988.31 3003.29 3018.41 3033.68

2G C 3135.23 3138.51 3141.80 3151.71 3168.37 3181.83 3198.80 3212.52

2G# D 3322.93 3326.61 3330.31 3337.73 3356.42 3371.52 3386.76 3406.00

2A E
cr

3522.07 3526.21 3530.37 3538.70 3555.49 3572.44 3589.56 3606.84

r

ROMID SSG RSS RSG
Previously
Selected

Frequency
Testing Testing

Forced
Table

Terminat.
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TABLE D - ATTENUATION

N = six bit attenuation code decimal value (0:63)
V = internally decoded linear ten bit value (0:1023) 
A = theoretical attenuation value in decibels 
= 20 . Log ((V + 1 )/1024)

N V A

0 1023 0.00

1 939 0.74

2 863 1.48

3 791 2.23

4 727 2.96

5 667 3.71

6 611 4.47

7 559 5.24

8 515 5.95

9 471 6.73

10 431 7.50

11 395 8.25

12 363 8.98

13 335 9.68

14 307 10.43

15 283 11.14

16 259 11.91

17 235 12.75

18 215 13.52

19 199 14.19

20 183 14.91

21 166 15.75

22 152 16.51

23 140 17.22

24 128 17.99

25 117 18.77

26 107 19.54

27 98 20.29
28 90 21.03
29 83 21.72

30 76 22.48
31 69 23.30

63 0 STOP

16/17
^ 7 SGS-THOMSON
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TABLE E - READING MODES

Mode 

M L
Length 

T1 T2
Read N. 

T1 T2
000 000 16 16 2 2

000 001 32 32 2 2

000 010 64 64 2 2

000 011 128 128 2 2

000 100 256 256 2 2

000 101 512 512 2 2
000 110 1024 1024 2 2

000 111 2048 1048 2 2

001 000 16 16 1 1

001 001 32 32 1 1
001 010 64 64 1 1
001 011 128 128 1 1
001 100 256 256 1 1
001 101 512 512 1 1

001 110 1024 1024 1 1

001 111 2048 2048 1 1

010 000 16 16 4 4

010 001 32 32 4 4

010 010 64 64 4 4

010 011 128 128 4 4

010 100 256 256 4 4

010 101 512 512 4 4

010 110 1024 1024 4 4

010 111 1024* 1024 4 4

011 000 16 16$ 1 1

011 001 32 32 1 1

011 010 64 64 1 1

011 011 128 128 1 1

011 100 256 256 1 1

011 101 512 512 1 1

011 110 1024 1024 1 1

011 111 2048 2048 1 1

* REPETITIONS 
$ EXCEPTIONS

Mode 

M L
Length 

T1 T2
Read N. 

T1 T2
100 000 16 8 1 2

100 001 32 16 1 2

100 010 64 32 1 2

100 011 128 64 1 2

100 100 256 128 1 2

100 101 512 256 1 2

100 110 1024 512 1 2

100 111 2048 1024 1 2

101 000 16 16$ 1 1

101 001 32 16$ 1 1

101 010 64 16 1 1

101 011 128 32 1 1

101 100 256 64 1 1

101 101 512 128 1 1

101 110 1024 256 1 1

101 111 2048 512 1 1

110 000 16 4 1 4

110 001 32 8 1 4

110 010 64 16 1 4

110 011 128 32 1 4

110 100 256 64 1 4

110 101 512 128 1 4

110 110 1024 256 1 4

110 111 2048 512 1 4

111 000 16 16$ 1 1

111 001 32 16$ 1 1

111 010 64 16$ 1 1

111 011 128 16 1 1

111 100 256 32 1 1

111 101 512 64 1 1

111 110 1024 128 1 1

111 111 2048 256 1 1

f Z 7 S G S -TH O M S O N
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M3004AB1

REMOTE CONTROL TRANSMITTE R

■ FLASHED OR MODULATED TRANSMISSION
■ 7 SUB-SYSTEM ADDRESSES
■ UP TO 64 COMMANDS PER SUB-SYSTEM 

ADDRESS
■ HIGH-CURRENT REMOTE OUTPUT AT 

V dd = 6V (- Io h  = 80mA)
■LOW NUMBER OF ADDITIONAL COMPO

NENTS
■ KEY RELEASE DETECTION BY TOGGLE 

BITS
■ VERY LOW STAND-BY CURRENT (< 2 \lA )

■ OPERATIONAL CURRENT < 1mA AT 6V SUP
PLY

■ SUPPLY VOLTAGE RANGE 4 TO 11V
■ CERAMIC RESONATOR CONTROLLED FRE

QUENCY (typ. 450kHz)

PIN CONNECTIONS

DESCRIPTION
The M3004AB1 transmitter IC is designed for infrared 
remote control systems. It has a total of 448 com
mands which are divided into 7 sub-system groups 
with 64 commands each. The sub-system code may 
be selected by a press button, a slider switch or hard 
wired.
The M3004AB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver.

REM O  

SEN 6N  

SEN 5N  

SEN 4N  

SEN 3N  

SEN 2N  

SEN 1N 

SEN ON 

ADRM  

Vcc

9 1 DSM3004AB1 -01

Vdd

DR V  4N  

DR V  3N

March 1991 1/8
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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BLOCK DIAGRAM

DRV OUTPUTS

OSCI OSCO 9 1 DSM3004AB1 -02

INPUTS AND OUTPUTS
Key matrix inputs and outputs (DRVON to 
DRV6N and SENON to SEN6N).
The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission.

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRV6N is connected to ADRM, the data output

format of REMO is modulated or if not connected, 
flashed.
The ADRM input has switched pull-up and pull
down loads. In the stand-by mode only the pull
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys
tem address and the mode of transmission.
The arrangement of the sub-system address cod
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad
dress, e.g. if drivers DRV2N and DRV4N are con
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad
dress. The transmitter may be hard-wired for sub
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. A change of the sub-system address 
will not start a transmision.

2/8
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M3004AB1

REMOTE CONTROL SIGNAL OUTPUT (REMO)
The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tb between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key.
In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4.
The REMO output is protected against "Lock-up",
i.e. the length of an output pulse is limited to < 1 ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac
tivation of the LED.

OSCILLATOR INPUT / OUTPUT (osci and 
osco)
The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be
tween 350kHz and 600kHz as defined by the res
onator.

FUNCTIONAL DESCRIPTION 

Keyboard operation.
In the stand-by mode all drivers (DRVON to 
DRV6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tDB (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively.
Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected

command code are sensed and loaded into an 
internal data latch.
In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys
tem address is not altered.
In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key.

MULTIPLE KEY-STROKE PROTECTION
The keyboard is protected against multiple key
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix :
- The keys switching to ground (code numbers 7, 

15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SEN6N are not cov
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted.

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be
cause this condition has been used for the defi
nition of additional codes (code number 56 to 
63).

OUTPUT SEQUENCE (data format)
The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released.
The toggle bits TO and T1 are incremented if the 
key is released for a minimum time I r e l  (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence.

3/8n=7 SGS-THOMSON*7#  H O M i H I M O l i *
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Table 1 : Pulse Train Timing.

Mode To (ms) tp (Fis) tM (klS) tML (|LLS) tlVIH (|LLS) tw (ms)

Flashed 2.53 8.8 - - - 121

Modulated 2.53 - 26.4 17.6 8.8 121

fosc 455kHz wCMCMIIOCAO

tp 4 x tosc Flashed Pulse Width

tM 12 x tosc Modulation Period

tM L 8 x tosc Modulation Period LOW

tMH 4 x tosc Modulation Period HIGH

To 1152 x tosc Basic Unit of Pulse Distance

tw 55296 x tosc Word Distance

Table 2 : Pulse Train Separation (tb).

Code tb

Logic "0" 2 x To

Logic "1" 3 x To

Toggle Bit Time 2 x To or 3 x To

Reference Time 3 x To

Table 3 : Transmission Mode and Sub-system 
Adress Selection.
The sub-system address and the transmission 
mode are defined by connecting the ADRM input

to one or more driver outputs (DRVON To DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes.

O = connected to ADRM  
blank = not connected to ADRM 
X = don’t care

4/8
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Table 4 : Key Codes.

Matrix Matrix Code Matrix
Drive Sense F E D c B A Position

DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
Vss SENON 0 0 0 1 1 1 7
Vss SEN1N 0 0 1 1 1 1 8 to 15
Vss SEN2N 0 1 0 1 1 1 16 to 23
Vss SEN3N 0 1 1 1 1 1 24 to 31
Vss SEN4N 1 0 0 1 1 1 32 to 39
Vss SEN5N 1 0 1 1 1 1 40 to 47
Vss SEN6N 1 1 0 1 1 1 48 to 55
Vss SEN5N and SEN6N 1 1 1 1 1 1 56 to 63

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V d d Supply Voltage Range -0.3 to + 12 V

V i Input Voltage Range - 0.3 to ( V d d  + 0.3) V

Vo Output Voltage Range - 0.3 to ( V d d  + 0.3) V
± l D.C. Current into Any Input or Output Max. 10 mA

- I (REMO) M Peak REMO Output Current during 10|lis, Duty Factor = 1% Max. 300 mA

Ptot Power Dissipation per Package for T a  = - 20 to + 70°C Max. 200 mW

Tstg Storage Temperature Range - 55 to + 150 °C

T a Operating Ambient Temperature Range - 20 to + 70 °C

ELECTRICAL CHARACTERISTICS
Vss = OV, T a = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Vdd Supply Voltage Ta = 0 to + 70°C 4 12 V

Id d Supply Current • Active fosc = 455kHz Vdd = 6V 0.8 1.5 mA
REMO,Output unload Vdd = 9V 1.5 3 mA

• inactive (stand-by mode) Vdd = 6V 2 HA
Vdd = 9V 2 PA

fosc Oscill. Frequency Vdd = 4 to 11V (cer resonator) 350 600 kHz
KEYBOARD MATRIX - Inputs SEON to SEN6N

V,L Input Voltage Low V dd =  4 to 11V 0.2 X Vdd V

V|H Input Voltage High Vdd = 4 to 11V 0.8 X Vdd V

- Il Input Current Vdd =  4V, V i =  0V 25 250 |iA

>oil

>>iloQ>

75 750 pA

h Input Leakage Current V dd =  11V, V I =  VDD 1 pA

KEYBOARD MATRIX - Outputs DRVON to DRV6N

VoL Output Voltage "ON" Vdd = 4V, l0 = 0.1mA 0.3 V
Vdd = 11V, lo=  1mA 0.5 V

lo Output Current "OFF" Vdd = 11V, Vo = 11V 10 pA

5/8fZ J  SGS-THOMSON*7#
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ELECTRICAL CHARACTERISTICS (continued)
Vss = 0V, Ta = 25°C (unless otherwise specified)

| Symbol [ Parameter | Test Conditions | Min. | Typ. | Max. | Unit
CONTROL INPUT ADRM

V|L Input Voltage Low 0.2 X Vdd V

V|H Input Voltage High 0.8 X Vdd V

IlL Input Current Low Pull-up Act. Oper. Condition, V in = Vss
(switched P and N

>’■tfhQD>

25 250 H A
channel pull-up/pull down) Vdd = 11V 75 750 pA

IlH Input Current High Pull-down Act. Stand-by Cond.,ViN = Vdd
(switched P and N Vdd = 4 V 25 250 m a

channel pull-up/pull down) Vd d= 11V 75 750 |iA
DATA OUTPUT REMO

- I0H Output Current High

o
' 

o
' 

o
 

o
 

Il 
II 

CD
 

CD
 

<
 <

<
 <

o 
o

X
 

X
 

Il 
II 

CD
 

CO
 

<
 < 80

80

<
 <

E E

lOL Output Current Low Vdd = 6V, V0i_ = 0.2V 
Vdd = 9V, Vol = 0.1V

0.6
0.6

<
 <

E 
E

tOH Pulse Length Vdd = 6V, Oscill. Stopped 1 mS
OSCILLATOR

h Input Current Vdd = 6V, OSC1 at Vdd 0.8 2.7 (0.A
VoH Output Voltage high Vdd = 6V, - Iol = 0.1 mA < o o o CD V

Vol Output Voltage Low Vdd = 6V, Ioh = 0.1 mA 0.6 V

Figure 1 : Typical Application.
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Figure 2 : Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits.
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com
mand bits (pulses are flashed)
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol
lowed by 6 command bits (pulses are modulated).

a) tw '

REM0 ? JU IJLTLJLILJLIIJLJLUI
bit - 

data -
T1 TO S2 S1 SO F 
0 1 0  1 0  1

E D 
0 0

B A 
0 0

T1
0

b)

REMO n 
L

b it— - 
d a ta --------

1 1  1 1  1 1  m i  1 1 1  i i
Ref TO S2 S1 SO 
“ 1 0  1 0

C B A
1 0 0

T1 
• 0

9 1 DSM3004AB1 -04

Figure 3 : REMO Output Waveform
(a) flashed pulse
(b) modulated pulse { tpw = (5 x \ m) + tMH)}.

SGS-THOMSON
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M3004LAB1

REMOTE CONTROL TRANSMITTER

■ FLASHED OR MODULATED TRANSMISSION
■ 7 SUB-SYSTEM ADDRESSES
-UP TO 64 COMMANDS PER SUB-SYSTEM 

ADDRESS
■ HIGH-CURRENT REMOTE OUTPUT AT 

V dd = 6V (- Io h  = 80mA)
■ LOW NUMBER OF ADDITIONAL COMPO

NENTS
■KEY RELEASE DETECTION BY TOGGLE 

BITS
■ VERY LOW STAND-BY CURRENT (< 2pA)
■ OPERATIONAL CURRENT < 1mA AT 6V SUP

PLY
■ SUPPLY VOLTAGE RANGE 2 TO 6.5V
■ CERAMIC RESONATOR CONTROLLED FRE

QUENCY (typ. 450kHz)

PIN CONNECTIONS

DESCRIPTION
The M3004LAB1 transmitter IC is designed for infra
red remote control systems. It has a total of 448 
commands which are divided into 7 sub-system 
groups with 64 commands each. The sub-system 
code may be selected by a press button, a slider 
switch or hard wired.
The M3004LAB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver.

REM O  

SEN 6N  

SEN 5N 

SEN 4N  

SEN 3N  

SEN 2N  

SEN 1N 

SEN ON 

ADRM  

Vcc

91DSM3004LAB1 -01

Vdd

DRV 5N

DRV 2N

osco
O SC 1
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BLOCK DIAGRAM

INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to 
DRV6N and SENON to SEN6N).
The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission.

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRV6N is connected to ADRM, the data output

format of REMO is modulated or if not connected, 
flashed.
The ADRM input has switched pull-up and pull
down loads. In the stand-by mode only the pull
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys
tem address and the mode of transmission.
The arrangement of the sub-system address cod
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad
dress, e.g. if drivers DRV2N and DRV4N are con
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad
dress. The transmitter may be hard-wired for sub
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. A change of the sub-system address 
will not start a transmision.

2/8 ZÏ7SGS-THOMSON

188



M3004LAB1

REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tb between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key.
In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4.
The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < 1 ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac
tivation of the LED.

OSCILLATOR INPUT / OUTPUT (osci and 
osco)
The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be
tween 350kHz and 600kHz as defined by the res
onator.

FUNCTIONAL DESCRIPTION 

Keyboard operation.
In the stand-by mode all drivers (DRVON to 
DRV6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tDB (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively.
Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected

command code are sensed and loaded into an 
internal data latch.
In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys
tem address is not altered.
In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key.

MULTIPLE KEY-STROKE PROTECTION
The keyboard is protected against multiple key
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix :
- The keys switching to ground (code numbers 7, 

15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SEN6N are not cov
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted.

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be
cause this condition has been used for the defi
nition of additional codes (code number 56 to 
63).

OUTPUT SEQUENCE (data format)
The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released.
The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tREL (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence.

SGS-1HOMSON 3/8
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Table 1 : Pulse Train Timing.

Mode To (ms) tP (|is) tM (PIS) tft/IL (piS) tM H  (|US) tw (ms)

F la s h e d 2 .5 3 8.8 - - - 121

M o d u la te d 2 .5 3 - 2 6 .4 1 7 .6 8.8 121

fo s c 4 5 5 k H z to s c  = 2 .2 | is

tp 4  x to s c F la s h e d  P u ls e  W id th

tM 12 x to s c M o d u la t io n  P e r io d

tM L 8 x to s c M o d u la t io n  P e r io d  L O W

tMH 4  x to s c M o d u la t io n  P e r io d  H IG H

T o 1 15 2  x to s c B a s ic  U n it  o f  P u ls e  D is ta n c e

tw 5 5 2 9 6  x to s c W o rd  D is ta n c e

Table 2 : Pulse Train Separation (tb).

Code tb

L o g ic  "0 " 2  x  T 0

L o g ic  "1 " 3  x  T 0

T o g g le  B it T im e 2  x  T o  o r  3  x  T o

R e fe re n c e  T im e 3 x  T o

Table 3 : Transmission Mode and Sub-system 
Adress Selection.
The sub-system address and the transmission 
mode are defined by connecting the ADRM input

to one or more driver outputs (DRVON To DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes.

O = connected to ADRM  
blank = not connected to ADRM  
X = don’t care

4 /8
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Table 4 : Key Codes.

Matrix Matrix Code Matrix
Drive Sense F E D c B A Position

DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
Vss SENON 0 0 0 1 1 1 7

Vss SEN1N 0 0 1 1 1 1 8 to 15
Vss SEN2N 0 1 0 1 1 1 16 to 23
Vss SEN3N 0 1 1 1 1 1 24 to 31
Vss SEN4N 1 0 0 1 1 1 32 to 39
Vss SEN5N 1 0 1 1 1 1 40 to 47
Vss SEN6N 1 1 0 1 1 1 48 to 55
Vss SEN5N and SEN6N 1 1 1 1 1 1 56 to 63

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vdd Supply Voltage Range - 0.3 to + 7 V

V, Input Voltage Range - 0.3 to (Vdd + 0.3) V

Vo Output Voltage Range - 0.3 to (Vdd + 0.3) V

± l D.C. Current into Any Input or Output Max. 10 mA

- I (REMO) M Peak REMO Output Current during 10pts, Duty Factor = 1% Max. 300 mA

Ptot Power Dissipation per Package for TA = - 20 to + 70°C Max. 200 mW

Tstg Storage Temperature Range -55  to + 125 °C

Ta Operating Ambient Temperature Range - 20 to + 70 °C

ELECTRICAL CHARACTERISTICS
Vss = OV, T a = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Vdd Supply Voltage Ta = 0 to + 70°C 2 6.5 V

Idd Supply Current • Active fosc = 455kHz Vdd = 3V 
REMO,Output unload Vdd = 6V

• Inactive (stand-by mode) Vdd = 6V

0.25
1.0

0.5
2

2

1
-P

 
3 

3 
>

 
>

 >

fosc Oscill. Frequency Vdd = 2 to 6.5V (cer resonator) 350 600 kHz

KEYBOARD MATRIX - Inputs SEON to SEN6N

Vu Input Voltage Low Vdd = 2 to 6.5V 0.3 X Vdd V

VlH Input Voltage High Vdd = 2 to 6.5V 0.7 X Vdd V

- ll Input Current Vdd = 2V, V, = 0V 10 100 pA
Vdd = 6.5V, V, = 0V 100 600 pA

II Input Leakage Current Vdd = 6.5V, Vi = VDD 1 pA

KEYBOARD MATRIX - Outputs DRVON to DRV6N

VoL Output Voltage "ON" Vdd = 2V, lo = 0.1mA 
Vdd = 6.5V, lo = 1mA

0.3
0.6

V
V

lo Output Current "OFF" Vdd = 6.5V, Vo = 11V 10 pA

5/85 f 7  SCS-THOMSON# MtgMOJtgTTMlOtiS
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ELECTRICAL CHARACTERISTICS (continued)
Vss = OV, Ta = 25°C (unless otherwise specified)

| Symbol | Parameter | Test Conditions [ Min. Typ. Max. [Unit
CONTROL INPUT ADRM

V|L Input Voltage Low 0.3 X Vdd V

V|H Input Voltage High 0.7 X Vdd V

hi Input Current Low Pull-up Act. Oper. Condition, Vin = Vss
(switched P and N VDD = 2V 10 100 p A
channel pull-up/pull down) VDD = 6.5V 100 600 pA

IlH Input Current High Pull-down Act. Stand-by Cond.,ViN = Vdd
(switched P and N Vdd = 2V 10 100 p A
channel pull-Up/pull down) Vdd = 6.5V 100 600 pA

DATA OUTPUT REMO

- I0H Output Current High Vdd = 2V, Voh = 0.8V 
Vdd = 6.5V, Voh = 5V

60
80

<
 <

 
E E

lOL Output Current Low Vdd = 2V, V0L = 0.4V 
Vdd = 6.5V, Vol = 0.4V

0.6
0.6

<
 <

E 
E

toH Pulse Length Vdd = 6.5V, Oscill. Stopped 1 mS
OSCILLATOR

li Input Current Vdd = 2 V
Vdd = 6.5V, OSC1 at Vdd 5

5
7

pA
pA

Voh Output Voltage high Vdd = 6 .5V ,-Iol = 0.1mA Vdd - 0.8 V

Vol Output Voltage Low Vdd = 6.5V, lOH = 0.1mA 0.7 V

Figure 1 : Typical Application.

6/8 ^7 SGS-THOMSON
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Figure 2 : Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits.
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com
mand bits (pulses are flashed)
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol
lowed by 6 command bits (pulses are modulated).

a) - LW *

REMO H i  n n n . n i L i u u u u i  n U L
bit — T1 TO S2 S1 SO F E D C B A T1

data — 0 1 0  1 0  1 0  0 1 0  0 0

b) I—--------------------------------------- tw H

REMO H ■ 1 i  ■ ■ ■ ■ I I  ■ I I  11 1L ----
bit — Ref TO S2 SI SO F E D C B A T1

da ta------ —  1 0  1 0  1 0  0 1 0  0 0
91DSM3004LAB1 -04

Figure 3 : REMO Output Waveform
(a) flashed pulse
(b) modulated pulse { tpw = (5 x tM) + tMH)}.

SGS-THOMSON 7/8
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Figure 4 : Single Key - Stroke Sequence.
Debounce time : tDB = 4 to 9 x To 
Start time : tsT = 5 to 10 x To 
Minimum release time : tREL = To.

Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke : tsM = 8 to 10 x To.

8/8
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REMOTE CONTROL TRANSMITTER

■ FLASHED OR MODULATED TRANSMISSION
■ 7 SUB-SYSTEM ADDRESSES
■ UP TO 64 COMMANDS PER SUB-SYSTEM 

ADDRESS
■ HIGH-CURRENT REMOTE OUTPUT AT 

V d d  = 6V (- Io h  = 80mA)
■LOW NUMBER OF ADDITIONAL COMPO

NENTS
■KEY RELEASE DETECTION BY TOGGLE 

BITS
■ VERY LOW STAND-BY CURRENT (< 2pA)
■ OPERATIONAL CURRENT < 1mA AT 6V SUP

PLY
■ SUPPLY VOLTAGE RANGE 4 TO 11V
■ CERAMIC RESONATOR CONTROLLED FRE

QUENCY (typ. 450kHz)

PIN CONNECTIONS

DESCRIPTION
The M3005AB1 transmitter IC is designed for infrared 
remote control systems. It has a total of 448 com
mands which are divided into 7 sub-system groups 
with 64 commands each. The sub-system code may 
be selected by a press button, a slider switch or hard 
wired.
The M3005AB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver.

REM O  

SEN 6N  

SEN 5N  

SEN 4N  

SEN 3N  

SEN 2N  

SEN 1N 

SEN ON 

ADRM  

Vcc

9 1 DSM3005AB1 -01

O S C O  
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BLOCK DIAGRAM

INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to 
DRV6N and SENON to SEN6N).
The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission.

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRV6N is connected to ADRM, the data output

format of REMO is modulated or if not connected, 
flashed.
The ADRM input has switched pull-up and pull
down loads. In the stand-by mode only the pull
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys
tem address and the mode of transmission.
The arrangement of the sub-system address cod
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad
dress, e.g. if drivers DRV2N and DRV4N are con
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad
dress. The transmitter may be hard-wired for sub
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. A change of the sub-system address 
will not start a transmision.

2/8
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REMOTE CONTROL SIGNAL OUTPUT (REMO)
The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tb between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key.
In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4.
The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < 1 ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac
tivation of the LED.

OSCILLATOR INPUT / OUTPUT (osci and 
osco)

The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be
tween 350kHz and 600kHz as defined by the res
onator.

FUNCTIONAL DESCRIPTION 

Keyboard operation.
In the stand-by mode all drivers (DRVON to 
DRV6N) are on (low impedance to Vss)- Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tDB (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively.
Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected

command code are sensed and loaded into an 
internal data latch.
In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys
tem address is not altered.
In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key.

MULTIPLE KEY-STROKE PROTECTION
The keyboard is protected against multiple key
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix :
- The keys switching to ground (code numbers 7, 

15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SEN6N are not cov
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted.

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be
cause this condition has been used for the defi
nition of additional codes (code number 56 to 
63).

OUTPUT SEQUENCE (data format)
The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released.
The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tREL (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence.

3/8fZ J  SGS-THOMSON
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Table 1 : Pulse Train Timing.

Mode To (ms) t p  ( i t s ) tw i ( | I S ) tw (ms)

Flashed 2.53 8.8 - 121

Modulated 2.53 - tosc 121

Flash Mode Carrier Mode

fosc 455kHz 600kHz

tp 4 x tosc Flashed Pulse Width

tM tosc Modulation Period

N 8* Number of Modulation Pulses

To 1152 x tosc 1536 x tOSC Basic Unit of Pulse Distance

tw 55296 x tosc 73728 x tOSC Word Distance

The following number of pulses may be selected by Metal option : N = 8 ,1 2 , 16.
Note : The different dividing ratio for To and tw between flash mode and carrier mode is obtained by changing the modulo of a particular di

vider from divide by 3 during flash mode to divide by 4 during carrier mode. This allows the use of a 600kHz ceramic resonator dur
ing carrier mode to obtain a better noise immunity for the receiver without a significant change in To and tw. For first samples, the 
correct divider ration is obtained by a metal mask option. For final parts, this is automatically done together with the selection of
flash-/carriermode.

Table 2 : Pulse Train Separation (tb).
Code tb

Logic "0" 2 x  T o

Logic "1" 3  x T o

Toggle Bit Time 2 x T o  or 3 x T o

Table 3 : Transmission Mode and Sub-system 
Adress Selection.
The sub-system address and the transmission 
mode are defined by connecting the ADRM input

to one or more driver outputs (DRVON To DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes.

O = connected to ADRM  
blank = not connected to ADRM 
X = don’t care

4 /8
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Table 4 : Key Codes.

Matrix Matrix Code Matrix
Drive Sense F E D c B A Position

DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
Vss SENON 0 0 0 1 1 1 7

Vss SEN1N 0 0 1 1 1 1 8 to 15
Vss SEN2N 0 1 0 1 1 1 16 to 23
Vss SEN3N 0 1 1 1 1 1 24 to 31
Vss SEN4N 1 0 0 1 1 1 32 to 39
Vss SEN5N 1 0 1 1 1 1 40 to 47
Vss SEN6N 1 1 0 1 1 1 48 to 55
Vss SEN5N and SEN6N 1 1 1 1 1 1 56 to 63

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

V d d Supply Voltage Range -0.3 to + 12 V

V i Input Voltage Range - 0.3 to ( V d d  + 0.3) V

Vo Output Voltage Range - 0.3 to ( V d d  + 0.3) V

± I D.C. Current into Any Input or Output Max. 10 mA

- I (REMO) M Peak REMO Output Current during 10ps, Duty Factor = 1% Max. 300 mA

Ptot Power Dissipation per Package for Ta = - 20 to + 70°C Max. 200 mW

Tstg Storage Temperature Range - 55 to + 150 °C

Ta Operating Ambient Temperature Range - 20 to + 70 °C

ELECTRICAL CHARACTERISTICS
Vss = OV, T a = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

V dd Supply Voltage Ta = 0 to + 70°C 4 11 V

Idd Supply Current • Active fosc = 455kHz Vdd = 6V 0.8 1.5 m A

REMO,Output unload Vdd = 9V 1.5 3 m A

• Inactive (stand-by mode) Vdd = 6V 2 pA

Vdd = 9V 2 | iA

fosc Oscill. Frequency V dd = 4 to 11V (cer resonator) 350 600 kHz

KEYBOARD MATRIX - Inputs SEON to SEN6N

V,L Input Voltage Low V dd = 4 to 11V 0.2 X Vdd V

V ih Input Voltage High Vdd = 4 to 11V 0.8 X Vdd V

- li Input Current V dd = 4V, Vi = 0V 
V d d  = 11V, V i = 0V

25
75

250
750

M'A
ma

li Input Leakage Current V d d  = 11V, Vi = VDD 1 M'A

KEYBOARD MATRIX - Outputs DRVON to DRV6N

Vol Output Voltage "ON" Vdd = 4V, l0 = 0.1mA 
V dd = 11V, b =  1mA

0.3
0.5

V
V

lo Output Current "OFF" V dd = 11V, Vo = 11V 10 pA

5/8
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ELECTRICAL CHARACTERISTICS (continued)
Vss = OV, Ta = 25°C (unless otherwise specified)
| Symbol | Parameter | Test Conditions [ Min. [ Typ. | Max. | Unit
CONTROL INPUT ADRM

V|L Input Voltage Low 0.2 X Vdd V

V|H Input Voltage High 0.8 X V dd V

In Input Current Low Pull-up Act. Oper. Condition, V in = Vss
(switched P and N

>'vf-liQQ>

25 250 pA
channel pull-up/pull down) V dd = 11V 75 750 pA

IlH Input Current High Pull-down Act. Stand-by Cond.,ViN = V dd

(switched P and N V dd = 4V 25 250 pA
channel pull-up/pull down) V dd = 11V 75 750 pA

DATA OUTPUT REMO

- I0H Output Current High
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Il 
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X
 

X
o o 

>
 >

>
 >

 
CD 

CD
Il 

II 
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Q 
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 > 80
80

<
 <
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E

lOL Output Current Low

>
 >

 
CM i-
Ö

 Ö
Il 

II

d 
d 

>
 >

>
 >

 
CD 

CD
Il 

II 
Q 

O 
Q 

Q 
>

 > 0.6
0.6

<
 <

 
E 

E

tM H /t0 S C Pulse Duty Cycle During Carrier Mode 0.4 0.5 0.6

t0 H Pulse Length V d d  = 6V, Oscill. Stopped 1 mS
OSCILLATOR

li Input Current Vdd = 6V, OSC1 at V dd 0.8 2.7 pA

VoH Output Voltage high Vdd = 6V, - Iol = 0.1 mA

CDÖQO>

V

VOL Output Voltage Low VDD = 6V, l0H = 0.1mA 0.6 V

Figure 1 : Typical Application.
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Figure 2 : Data Format of REMO Output

REMO H
bit —  

data —

L_______ _ _____,_,_,___ _ t ______ :_:___ — . ___ l

U L  .
T1
0
91DSM3005AB1-04

X\N

i n n n n n n n n n n n
T1 TO S2 S1 SO F E D  C B A  
0 1 0  1 0  1 0  0 1 0  0

Figure 3 : REMO Output Waveform
(a) flashed pulse
(b) modulated pulse

Figure 4 : Single Key - Stroke Sequence.
Debounce time : tDB = 4 to 9 x To 
Start time : tsT = 5 to 10 x To 
Minimum release time : tREL = To.

Ä 7  SGS-THOMSON
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Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke : tsM = 8 to 10 x To.
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M3005LAB1

REMOTE CONTROL TRANSMITTER

■ FLASHED OR MODULATED TRANSMISSION
■ 7 SUB-SYSTEM ADDRESSES
■ UP TO 64 COMMANDS PER SUB-SYSTEM 

ADDRESS
■ HIGH-CURRENT REMOTE OUTPUT AT 

V dd = 6V (-  Ioh = 80mA)
■LOW NUMBER OF ADDITIONAL COMPO

NENTS
■KEY RELEASE DETECTION BY TOGGLE 

BITS
■ VERY LOW STAND-BY CURRENT (< 2pA)
■ OPERATIONAL CURRENT < 1 mA AT 6V SUP

PLY
■ SUPPLY VOLTAGE RANGE 2 TO 6.5V
■ CERAMIC RESONATOR CONTROLLED FRE

QUENCY (typ. 450kHz)

PIN CONNECTIONS

DESCRIPTION
The M3005LAB1 transmitter IC is designed for infra
red remote control systems. It has a total of 448 
commands which are divided into 7 sub-system 
groups with 64 commands each. The sub-system 
code may be selected by a press button, a slider 
switch or hard wired.
The M3005LAB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver.

REMO 

SEN 6N 

SEN 5N 

SEN 4N 

SEN 3N 

SEN 2N 

SEN 1N 

SEN ON 

ADRM 

Vcc

91DS3005LAB1-01

Vdd

DRV 6N

DRV 3N 

DRV 2N 

DRV 1N 

DRV ON

May 1991 1/8
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BLOCK DIAGRAM

INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to 
DRV6N and SENON to SEN6N).
The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission.

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRV6N is connected to ADRM, the data output

format of REMO is modulated or if not connected, 
flashed.
The ADRM input has switched pull-up and pull
down loads. In the stand-by mode only the pull
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys
tem address and the mode of transmission.
The arrangement of the sub-system address cod
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad
dress, e.g. if drivers DRV2N and DRV4N are con
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad
dress. The transmitter may be hard-wired for sub
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. A change of the sub-system address 
will not start a transmision.

2/8
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REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tb between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key.
In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4.
The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < 1 ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac
tivation of the LED.

OSCILLATOR INPUT / OUTPUT (osci and 
osco)

The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be
tween 350kHz and 600kHz as defined by the res
onator.

FUNCTIONAL DESCRIPTION 

Keyboard operation.
In the stand-by mode all drivers (DRVON to 
DRV6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tDB (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively.
Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected

command code are sensed and loaded into an 
internal data latch.
In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys
tem address is not altered.
In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key.

MULTIPLE KEY-STROKE PROTECTION
The keyboard is protected against multiple key
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix :
- The keys switching to ground (code numbers 7, 

15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SEN6N are not cov
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted.

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be
cause this condition has been used for the defi
nition of additional codes (code number 56 to 
63).

OUTPUT SEQUENCE (data format)
The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released.
The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tREL (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence.

SGS-THOMSON
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Table 1 : Pulse Train Timing.

Mode To (ms) tp ( ills) tM  ( |T S ) tw (ms)

Flashed 2.53 8.8 - 121

Modulated 2.53 - tosc 121

Flash Mode Carrier Mode

fosc 455kHz 600kHz

tp 4 x tosc Flashed Pulse Width

tM 12 x tosc to sc Modulation Period

N 8* Number of Modulation Pulses

To 1152 x tosc 1536 x tOSC Basic Unit of Pulse Distance

tw 55296 x tosc 73728 x tOSC Word Distance

The following number of pulses may be selected by Metal option : N = 8 ,1 2 , 16.
Note : The different dividing ratio for To and tw between flash mode and carrier mode is obtained by changing the modulo of a particular di

vider from divide by 3 during flash mode to divide by 4 during carrier mode. This allows the use of a 600kHz ceramic resonator dur
ing carrier mode to obtain a better noise immunity for the receiver without a significant change in To and tw. For first samples, the 
correct divider ration is obtained by a metal mask option. For final parts, this is automatically done together with the selection of 
flash-/carriermode.

Table 2 : Pulse Train Separation (tb).
Code tb

Logic "0" 2 x To

Logic "1" 3 x To

Toggle Bit Time 2 x To or 3 x To

Table 3 : Transmission Mode and Sub-system 
Adress Selection.
The sub-system address and the transmission 
mode are defined by connecting the ADRM input

to one or more driver outputs (DRVON To DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes.

O = connected to ADRM  
blank = not connected to ADRM  
X = don’t care

4/8
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Table 4 : Key Codes.

Matrix Matrix Code Matrix
Drive Sense F E D c B A Position

DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
Vss SENON 0 0 0 1 1 1 7

Vss SEN1N 0 0 1 1 1 1 8 to 15
Vss SEN2N 0 1 0 1 1 1 16 to 23
Vss SEN3N 0 1 1 1 1 1 24 to 31
Vss SEN4N 1 0 0 1 1 1 32 to 39
Vss SEN5N 1 0 1 1 1 1 40 to 47
Vss SEN6N 1 1 0 1 1 1 48 to 55
Vss SEN5N and SEN6N 1 1 1 1 1 1 56 to 63

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vdd Supply Voltage Range - 0.3 to + 7 V

V i Input Voltage Range - 0.3 to (Vdd + 0.3) V

Vo Output Voltage Range - 0.3 to (Vdd + 0.3) V

± l D.C. Current into Any Input or Output Max. 10 mA

- I (REMO) M Peak REMO Output Current during 1 Ojlls, Duty Factor = 1% Max. 300 mA

Ptot Power Dissipation per Package for Ta = - 20 to + 70°C Max. 200 mW

Tstg Storage Temperature Range - 55 to + 150 °C

Ta Operating Ambient Temperature Range - 20 to + 70 °C

ELECTRICAL CHARACTERISTICS
Vss = OV, Ta = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V dd Supply Voltage Ta = 0 to + 70°C 2 6.5 V

Idd Supply Current • Active fosc = 455kHz Vdd = 3V 0.25 0.5 mA
REMO,Output unload Vdd = 6V 1.0 2 mA

• Inactive (stand-by mode)

>COiloo>

2 pA

fosc Oscill. Frequency Vdd = 2 to 6.5V (cer resonator) 350 600 kHz
KEYBOARD MATRIX - Inputs SEON to SEN6N

VlL Input Voltage Low Vdd = 2 to 6.5V 0.3 X Vdd V

VlH Input Voltage High Vdd = 2 to 6.5V 0.7 X Vdd V

-h Input Current Vdd = 2V, Vi = 0V 10 100 pA
Vdd = 6.5V, Vi = 0V 100 600 pA

h Input Leakage Current Vdd = 6.5V, Vi = VDD 1 pA
KEYBOARD MATRIX - Outputs DRVON to DRV6N

VoL Output Voltage "ON" V dd = 2V, b  = 0.25mA 
Vdd = 6.5V, b  = 2.5mA

0.3
0.6

V
V

'Q___ I Output Current "OFF" Vdd = 6.5V, Vo = 11V 10 pA

F Z 7  SGS-THOMSON
K f f l l i e i M l I U l M M D I g i
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified)

I Symbol [ Parameter | Test Conditions | Min. | Typ. [ Max. [ Unit ]
CONTROL INPUT ADRM

VlL Input Voltage Low 0.3 X Vdd V
VlH Input Voltage High 0.7 X Vdd V
IlL Input Current Low Pull-up Act. Oper. Condition, Vin = Vss

(switched P and N Vdd = 2V 10 100 pA
channel pull-up/pull down) VDD = 6.5V 100 600 pA

IlH Input Current High Pull-down Act. Stand-by Cond.,ViN = V dd
(switched P and N Vdd = 2V 10 100 pA
channel pull-up/pull down) Vdd = 6.5V 100 600 pA

DATA OUTPUT REMO
- lOH Output Current High V d d  = 2V, V 0 h  = 0.8V 

V d d  = 6.5V, V o h  = 5V
60
80

<
 <

E E

l0 L Output Current Low V d d  = 2V, V0L = 0.4V 0 .6 mA
V d d  = 6.5V, V0L = 0.4V 0 .6 mA

tivm/tosc Pulse Duty Cycle During Carrier Mode 0.4 0.5 0 .6

tOH Pulse Length V d d  = 6.5V, Oscill. Stopped 1 mS
OSCILLATOR

li Input Current V d d  =  2  V

V d d  = 6.5V, OSC1 at VDD 5
5
7

pA
pA

V o h Output Voltage high V d d  = 6.5V, - l0L = 0.1mA

00ÖaQ>

V
V o l Output Voltage Low V d d  = 6.5V, l0H = 0.1mA 0.7 V

Figure 1 : Typical Application.
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Figure 2 : Data Format of REMO Output

REMO H
b it------

d a ta ------

U M
T1
0

V91M3005LAB1 -04

w -

ui-n-iL-fin Ji_n_n n .n n
T1 TO S 2  S1 SO F E D C B A 

0 1 0 1 0 1 0 0 1 0 0

Figure 3 : REMO Output Waveform
(a) flashed pulse
(b) modulated pulse

a)

tw

b)

'MH

■ M l
tw

nimnnjinn_

V91M3005LAB1 -05

Figure 4 : Single Key - Stroke Sequence.
Debounce time : tDB = 4 to 9 x To 
Start time : tsT = 5 to 10 x To 
Minimum release time : tREL = To.
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Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke : tsM = 8 to 10 x To.
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REMOTE CONTROL TRANSMITTER
ADVANCE DATA

■ FLASHED OR MODULATED TRANSMISSION
■ 5 SUB-SYSTEM ADDRESSES
■ UP TO 36 COMMANDS PER SUB-SYSTEM 

ADDRESS
■ HIGH-CURRENT REMOTE OUTPUT AT V dd = 

6V (- Ioh = 120mA)
■LOW NUMBER OF ADDITIONAL COMPO

NENTS
■KEY RELEASE DETECTION BY TOGGLE 

BITS
■ VERY LOW STAND-BY CURRENT (< 2pA)
■ OPERATIONAL CURRENT < 1mA AT 6V SUP

PLY
■ SUPPLY VOLTAGE RANGE 2 TO 6.5V
■ CERAMIC RESONATOR CONTROLLED FRE

QUENCY (typ. 450kHz)
■ ENCAPSULATION : 16-LEAD PLASTIC DIL

DESCRIPTION
The M3006LAB1 transmitter IC is designed for 
infrared remote control systems. It has a total of 
180 commands which are divided into 5 sub-sys
tem groups with 36 commands each. The sub-sys
tem code may be selected by a press button, a 
slider switch or hard wired.
The M3006LAB1 generates the pattern for driving 
the output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modu
lated. The transmission mode is defined in conjunc
tion with the sub-system address. Modulated 
pulses allow receivers with narrow-band preampli
fiers for improved noise rejection to be used. 
Flashed pulses require a wide-band preamplifier 
within the receiver.

PIN CONNECTIONS

------------W ------------
REMO 1 [ ]  16 VDD

SEN6N 2 [ ]  15 DRV6N

SEN5N 3 [ ]  14 DRV5N

SEN2N 4 [ ]  13 DRV4N

SEN1N 5 [ ]  12 DRV1N

SENON 6 [ ]  11 DRVON

ADRM 7 [ ]  10 OSCO

v ss 8 [ ]  9 OSCI

V90M3006LAB1 -01

November 1990 1/8
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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BLOCK DIAGRAM

DRV OUTPUTS

OSCI osco

REMO
OUTPUT

V90M3006LAB1 -02

INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to DRV6N 
and SENON to SEN6N).
The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 5 driver outputs and 
5 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran
sistors and they are conductive in the stand-by 
mode. The 5 sense inputs (SENON to SEN6N) 
enable the generation of 30 command codes. With 
2 external diodes all 36 commands are address
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission.

ADRESS MODE INPUT (ADRM)

The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes. This allows the definition of five sub-system 
addresses as shown in table 3. If driver DRV6N is

connected to ADRM, the data output format of 
REMO is modulated or if not connected, flashed. 
The ADRM input has switched pull-up and pull
down loads. In the stand-by mode, only the pull
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys
tem address and the mode of transmission.
The arrangement of the sub-system address cod
ing is such that only the driver DRVnN with the 
highest number (n) defines the sub-system ad
dress, e.g. if drivers DRV1N and DRV4N are con
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad
dress. The transmitter may be hard-wired for sub
system address 2 by connecting DRV1N to ADRM. 
If now DRV4N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 5. A change of the sub-system address 
wiii not start a transmission.

2/8
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REMOTE CONTROL SIGNAL OUTPUT (REMO)
The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tb between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key.
In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function as an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4.
The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to 
< 1msec, even if the oscillator stops during an 
output pulse. This avoids the rapid discharge of the 
battery that would otherwise be caused by the 
continuous activation of the LED.

OSCILLATOR INPUT/OUTPUT (osci and osco)
The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary bet
ween 350kHz and 600kHz as defined by the reso
nator.

FUNCTIONAL DESCRIPTION
Keyboard operation.
In the stand-by mode all drivers (DRVON to 
DRV6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tDB (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively).
Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 
command code are sensed and loaded into an 
internal data latch.

In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys
tem address is not altered.
In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key.

MULTIPLE KEY-STROKE PROTECTION

The keyboard is protected against multiple key
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix :
- The keys switching to ground (code numbers 5, 

11, 17, 23, 29 and 35) and the keys connected 
to SEN5N and SEN6N are not covered com
pletely by the multiple key protection. If one 
sense input is switched to ground, further keys 
on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted.

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be
cause this condition has been used for the defi
nition of additional codes (code number 30 to 
35).

OUTPUT SEQUENCE (data format)

The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released.
The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tREL (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence.

57 SGS-THOMSON 3/8
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Table 1 : Pulse Train Timing.

Mode To (ms) tp (|LIS) twi (|1S) tM L  ( |IS ) tM H  (pLS) tw  (m s )

Flashed 2.53 8.8 - - - 121

Modulated 2.53 - 26.4 17.6 8.8 121

fosc 455kHz tosc = 2.2JLLS

tp 4 x tosc Flashed Pulse Width

tM 12 x tosc Modulation Period

tML 8 x tosc Modulation Period LOW

tMH 4 x tosc Modulation Period HIGH

To 1152 x tosc Basic Unit of Pulse Distance

tw 55296 x tosc Word Distance

Table 2 : Pulse Train Separation (tb).

Code tb
Logic "0" 2 x To

Logic "1" 3 x To

Toggle Bit Time 2 x To or 3 x To

Reference Time 3 x To

Table 3 : Transmission Mode and Sub-system 
Adress Selection.
The sub-system address and the transmission 
mode are defined by connecting the ADRM input

to one or more driver outputs (DRVON To DRV6N) 
of the key matrix. If more than one driver is con
nected to ADRM, they must be decoupled by di
odes.

O = connected to ADRM  
blank = not connected to ADRM  
X = don’t care

4/8
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Table 4 : Key Codes.

Matrix Matrix Code Matrix
Drive Sense F E D c B A Position

DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV4N SENON 0 0 0 1 0 0 2
DRV5N SENON 0 0 0 1 0 1 3
DRV6N SENON 0 0 0 1 1 0 4
Vss SENON 0 0 0 1 1 1 5

Vss SEN1N 0 0 1 1 1 1 6 to 11
Vss SEN2N 0 1 0 1 1 1 12 to 17
Vss SEN5N 1 0 1 1 1 1 18 to 23
Vss SEN6N 1 1 0 1 1 1 24 to 29
Vss SEN5N and SEN6N 1 1 1 1 1 1 30 to 35

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vdd Supply Voltage Range - 0.3 to + 7 V

V i Input Voltage Range - 0.3 to (Vdd + 0.3) V

Vo Output Voltage Range - 0.3 to (Vdd + 0.3) V

± l D.C. Current into Any Input or Output Max. 10 mA

- I (REMO) M Peak REMO Output Current during 10|!S, Duty Factor = 1% Max. 300 mA

Ptot Power Dissipation per Package for T a  = - 20 to + 70°C Max. 200 mW

Tstg Storage Temperature Range -55 to + 125 °C

T a Operating Ambient Temperature Range - 20 to + 70 °C

ELECTRICAL CHARACTERISTICS
Vss = OV, T a = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Vdd Supply Voltage T a  =  0 to  +  70°C 2 6.5 V

Id d Supply Current • Active fosc = 455kHz Vdd = 3V 
REMO,Output unload Vdd = 6V

• Inactive (stand-by mode) Vdd = 6V

0.25
1.0

4

mA
mA

pA

fosc Oscill. Frequency Vdd = 2 to 6.5V (cer resonator) 350 600 kHz

KEYBOARD MATRIX - Inputs SEON to SEN6N

V il Input Voltage Low Vdd = 2 to 6.5V 0.3 X Vdd V

V|H Input Voltage High Vdd = 2 to 6.5V 0.7 X Vdd V

- l i Input Current Vdd = 2V, Vi = 0V 10 100 HA
Vdd = 6.5V, Vi = 0V 100 600 HA

li Input Leakage Current Vdd = 6.5V, Vi = VDD 1 |iA

KEYBOARD MATRIX - Outputs DRVON to DRV6N

VoL Output Voltage "ON"

<
 <

E E
Ö

 
II

n _o
-

 >
>

 w
CVJ 

CD 
Il 

II 
Û

 
Q

 
Q

 
Q

>
 > 0.3

0.6
V
V

lo Output Current "OFF" Vdd = 6.5V, Vo = 6.5V 10 |iA
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified)

Symbol Parameter Test Conditions Min. h y p . Max. Unit

KEYBOARD MATRIX - Control Input ADRM

V|L Input Voltage Low 0.3 X V dd V

V|H Input Voltage High 0.7 X V dd V

IlL Input Current Low Pull-up Act. Oper. Condition, V in = Vss
(switched P and N Vdd = 2 V 10 100 mA
channel pull-up/pull down) Vdd = 6.5V 100 600 pA

IlH Input Current High Pull-down Act. Stand-by Cond.,ViN = V dd
(switched P and N Vdd = 2V 10 100 pA
channel pull-up/pull down) Vdd = 6.5V 100 600 pA

KEYBOARD MATRIX - Data Output REMO

VoH Output Voltage High V d d  = 

V d d  =

2V, -Ioh = 60mA 
6.5V, -Ioh = 60mA

0.8
5.0

Vol Output Voltage Low Vdd = 
Vdd =

2V, Io l  = 0.3mA 
6.5V, Io l  = 0.3mA

0.4
0.4

toH Pulse Length V d d  = 6.5V, Oscill. Stopped

KEYBOARD MATRIX -Oscillator

Input Current Vdd = 
Vdd =

2V, OSC1 at V dd 
6.5V, OSC1 at V dd 5.0

5.0
7.0

ma
pA

VoH Output Voltage high V d d  = 6.5V, - I o l . = 0.1mA V d d  - 0 .8

VoL Output Voltage Low Vdd = 6.5V, Io h  = 0.1 mA 0.7

6/8
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Figure 2 : Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits.
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com
mand bits (pulses are flashed)
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol
lowed by 6 command bits (pulses are modulated).

a) LW

REMO H in  n n n n n n n n n n UL_ .L -----
bit — T1 TO S2 S1 SO F E D C B A T1

data — 0 1 0  1 0 1 0 0 1 0 0 0

b)
.

r tw ~ H

REMO H
L -----11 ■ I I  I I ■ 1 ■ I I I  1Li_

b it ----- Ref TO S2 S1 SO F E D C B A T1

data — 1 0  1 0 1 0 0 1 0 0 0
V90M3006LAB1 -04

Figure 3 : REMO Output Waveform
(a) flashed pulse
(b) modulated pulse { tpw = (5 x tM) + tMH)}.

SGS-THOMSON 7/8
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Figure 4 : Single Key - Stroke Sequence.
Debounce time : tDB = 4 to 9 x To 
Start time : tsT = 5 to 10 x To 
Minimum release time : tREL = To.

Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke : tsM = 8 to 10 x To.

8/8 57 SGS-THOMSON
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M145026/7/8

REMOTE CONTROL ENCODER/DECODER CIRCUITS

■ M145026 ENCODER
■ M145027/M145028 DECODERS
.  MAY BE ADDRESSED IN EITHER BINARY OR 

TRINARY
.  TRINARY ADDRESSING MAXIMIZES NUM

BER OF CODES
.  INTERFACES WITH RF, ULTRASONIC, OR IN

FRARED TRANSMISSION MEDIAS
.  DOUBLE TRANSMISSIONS FOR ERROR 

CHECKING
■ 4.5V TO 18V OPERATION
■ ON-CHIP R/C OSCILLATOR, NO CRYSTAL 

REQUIRED
- HIGH EXTERNAL COMPONENT TOLER

ANCE, CAN USE 5% COMPONENTS
.  STANDARD CMOS B-SERIES INPUT AND 

OUTPUT CHARACTERISTICS
.  APPLICATIONS INCLUDE GARAGE DOOR 

OPENERS, REMOTE CONTROLLED TOYS, 
SECURITY MONITORING, ANTITHEFT SYS
TEMS, LOW END DATA TRANSMISSIONS 
WIRE LESS TELEPHONES

DESCRIPTION
The M145026 encodes nine bits of information and 
serially transmits this information upon receipt of a 
transmit enable, TE, (active low) signal. Nine inputs 
may be encoded with trinary data (0,1, open) to 
allow 39 (19.683) different codes.
Two decoders are presently available. Both use the 
same transmitter - the M145026. The decoders will 
receive the 9-bit word and will interpret some of the 
bits as address codes and some as data. The 
M145027 interprets the first five transmitted bits as 
address and the last fou r bits as data. The M145028 
treats all nine bits as address. If no errors are re
ceived, the M145027 outputs the four data bits when 
the transmitter sends address codes that match that 
of the receiver. A valid transmission output goes 
high on both decoders when they recognize an ad
dress that matches that of the decoder. Other re
ceivers can be produced with different address/data 
ratios.
All the devices are available in 16 lead plastic pack
age. The M145026 is available in S016 plastic 
package (narrow) and the M145028 is available in 
SOI 6 plastic package (large).

May 1991 1/11
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PIN CONNECTIONS

Encoder Decoder Decoder

A1/D1

A2/D2

A3/D3 

A4/D4 

A5/D5 

A6/D6 

A7/D7

9 1 DSM 145026/27/28-01

« C
A2 Q

A3 d  

A4 d  

A5 d

Ri Ü
C1 □  

v ss d

M145028
5 12

d  vDD 
_J A6

□  A7
dl A8
□  A9

d  VT
d  R2/C2 

d  DATA IN

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

V dd DC Supply Voltage -  0.5 to + 18 V

V i Input Voltage, All Inputs -  0.5 to V dd + 0.5 V

I i DC Current Drain Per Pin 10 mA

T stg Storage Temperature Range -  65 to + 150 °C

T o p Operating Temperature Range -  40 to + 85 °C

Stresses above those listed under "Absolute Maximum Ratings" may causes permanent dam age to the device. This is a stress 
rating only and functional operation of the device at thses or any other conditions above those indicated in the operational sec
tions of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability.

SWITCHING CHARACTERISTICS (CL = 50 pF, Tamb = 25 °C)

S ym bol P aram ete r V dd M in. Typ. Max. U nit

I tlh Output Rise and Fall Time 5 - 100 200
tTHL 10 - 50 100 ns

15 - 40 80

I tl h Data in Rise and Fall Time (M145027, M145028) 5 - - 15
tTHL 10 - - 15 M-S

15 - - 15

f d Encoder Clock Frequency 5 0 - 2
10 0 - 5 MHz
15 0 - 5

f d Maximum Decoder Frequency 5 - - 240
(referenced to encoder clock) (see figure 9) 10 - - 410 kHz

15 - - 450

t WL TE Pulse Width 5 65 - -

10 30 - - ns
15 20 - -

System Propagation Delay - - 182 - Clock
(TE to valid transmission) Cycles

Tolerance on Timing Components 
(ARTC + ACTC + AR1 + AC1) _ ± 25 %
(AR2 + AC2) - - - ± 25

2/11
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ELECTRICAL CHARACTERISTICS

V dd

l ■fcx O O

OinCM + 85  °C
Sym bol P aram ete r UnitV Min. Max. Min. Typ. Max. Min. Max.

Output Voltage 5 - 0.05 - 0 0.05 _ 0.05
VoL V| = VDd or 0 "0" Level 10 - 0.05 - 0 0.05 - 0.05 V

15 - 0.05 - 0 0.05 - 0.05

VoH V| = 0  or V qd 5 4.95 - 4.95 5 ' - 4.95 -

"1" Level 10 9.95 - 9.95 10 - 9.95 - V
15 14.95 - 14.95 15 - 14.95 -

Input Voltage
V |L (V0 = 4.5 or 0.5 V) 5 - 1.5 - 2.25 1.5 - 1.5

(V0 = 0.9 or 1 V) "0" Level 10 - 3 - 4.50 3 - 3 V

(V0 =13.5 or 1.5 V) 15 - 4 - 6.25 4 - 4

(V0 = 0.5 or 4.5 V) 5 3.5 3.5 2.75 3.5v IH (V0 = 1.0 or 9 V) "1" Level 10 7 _ 7 5.50 _ 7 _ V

(V0 = 1.5 or 13.5 V) 15 11 - 11 8.25 - 11 -

Output Drive Current
l0H (VOH = 2.5 V) 5 -2 .5 - -  2.1 -4 .2 - -  1.7 -

(Vqh = 4.6 V) 5 -  0.52 - -  0.44 -  0.88 - -  0.36 - mA
(Voh = 9.5 V) Source 10 -  1.3 - -  1.1 -  2.25 - -  0.9 -

(Vqh = 13.5 V) 15 -3 .6 - - 3 -  8.8 - -  2.4 -

loL (VOL = 0.4 V) 5 0.52 0.44 0.88 0.36 mA
(V0L = 0.5 V) S ink 10 1.3 _ 1.1 2.25 0.9
(VOL =1.5 V) 15 3.6 - 3 8.8 - 2.4 -

ll Input Current 5 - - 3 4 7 - -

TE (M145026, pull up 10 - - 16 20 26 - - pA
device) 15 - - 35 45 55 - -

ll Input Current 
RS (M145026) 
Data In (M145027, 
M145028)

15 - ± 0.3 - ± 0.00001 ± 0.3 - ± 1.0 pA

ll Input Current 
A1/D1-A9/D9 (M145026) 5 ± 55 ± 80 pAA1-A5 (M145027) 10 - - - ± 300 + 340 - -
A1-A9 (M145028) 15 - - - ± 650 ± 725 - -

Cl Input Capacitance (V| =0) - - - - 5 7.5 - - pF
Idd Quiescent Current- M145026 5 - - - 0.0050 0.10 - -

10 - - - 0.0100 0.20 - - pA
15 - - - 0.0150 0.30 - -

Idd Quiescent Current 5 - - - 30 50 _ _

M145027, M145028 10 - - - 60 100 - - pA
15 - - - 90 150 - -

It Total Supply Current 5 - - - 100 200 _ _

M145026 (fCL =20 kHz) 10 - - - 200 400 - - pA
15 - - - 300 600 - -

It Total Supply Current 5 - - - 200 400 - -

M145027,M145028 (fCL =20 10 - - - 400 800 - - pA
kHz) 15 - - - 600 1200 - -

3/11SGS-THOMSONM®@i[LIÄ(Q)llD(gS
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OPERATING CHARACTERISTICS

M145026
The encoder will serially transmit nine bits of trinary 
data as defined by the state of the A1/D1-A9/D9 
input pins. These pins can be in either of three states 
(0,1, open) allowing 39 = 19683 possible codes.The 
transmit sequence will be initiated by a low level of 
the TE input pin. Each time the TE input is forced low 
the encoder will output two identical data words. 
This redundant information is used by the receiver 
to reduce errors. If the TE input is kept low, the en
coder will continuously transmit the data words. The 
transmitted words are self-completing (two words 
will be transmitted for each TE pulse).
Each transmitted data bit is encoded into two data 
pulses. A logic zero will be encoded as two consec
utive short pulses, a logic one by two consecutive 
long pulses, and an open as a long pulse followed 
by a short pulse. The input state is determined by 
using a weak output device to try to force each input 
first low, then high. If only a high state results from 
the two tests, the input is assumed to be hard wired 
to V dd. If only a low state is obtained, the input is as
sumed to be hard wired to Vss. If both a high and a 
low can be forced at an input, it is assumed to be 
open and is encoded as such.
The transmit sequence is enabled by a logic zero on 
the TE input. This input has an internal pullup device 
so that a simple switch may be used to force the 
input low. While TE is high the encoder is completely 
disabled, the oscillator is inhibited and the current 
drain is reduced to quiescent current. When TE is 
brought low, the oscillator is started, and an internal 
reset is generated to initialize the transmit se
quence. Each input is then sequentially selected 
and a determination is made as to input logic state. 
This information is serially transmitted via the Data 
Out output pin.

M145027

The decoder will receive the serial data from the en
coder, check it for errors and output data if valid. The 
transmitted data consisting of two identical data 
words is examined bit by bit as it is received. The first 
five bits are assumed to be address bits and must

be encoded to match the address inputs at the re
ceiver. If the address bits match, the next four (data) 
bits are stored and compared to the last valid data 
stored, if this data matches, the VT pin will go high 
on the 2nd rising edge of the 9th bit of the first word. 
Between the two data words no signal is sent for 
three data bit times. As the second encoded word 
is received, the address must again match, and if it 
does, the data bits are checked against the pre
viously stored data bits. If the two words of data (four 
bits each) match, the data is transferred to the output 
data latches and will remain until new data replaces 
it. At the same time, the Valid Transmission output 
pin is brought high and will remain high until an error 
is received or until no input signal is received for four 
data bit times.
Although the address information is encoded in tri
nary fashion, the data information must be either a 
one or a zero. A trinary (open) will be decoded as a 
logic one.

M145028
This receiver operates in the same manner as the 
M145027 except that nine address bits are used and 
no data output is available. The Valid Transmission 
output is used to indicate that a valid signal has been 
received.
Although address information normally is encoded 
in trinary, the designer should be aware that, for the 
M145028, the ninth address bit (A9) must be either 
a one or a zero. This part, therefore, can accept only 
2 x 38 = 13.122 different codes. A trinary (open) A9 
will be interpreted as a logic 1. However if the trans
mitter sends a trinary (or logic 1) and the receiver ad
dress is a logic 1 (or trinary) respectively, the valid 
transmission output will be shortened to the R1 x C1 
time constant.

DOUBLE TRANSMISSION DECODING
Although the encoder sends two words fo error 
checking, a decoder does not necessarily wait for 
two transmitted words to be received before issuing 
a valid transmission output. Refer to the flowcharts 
in Figure 7 and 8.

4/11 ^7 SGS-THOMSON

222



M 14 5 0 2 6 /7 /8

Figure 1 : Encoder Block Diagram M145026.

RS RTC

88DSM145026/27/28-02

Figure 2 : Decoder Block Diagram M145027.

5T SGS-THOMSON 5/11
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Figure 3 : Decoder Block Diagram M145028.

88DSM145026/27/28-04

PIN DESCRIPTION
M145026 ENCODER

A1 /D1-A9/D9. These inputs will be encoded and the 
data serially output form the encoder.
Vss. The most negative supply (usually ground).
RS, CTC, RTC. These pins are part of the oscillator 
section of the encoder. If an external signal source 
is used instead of the internal oscillator it should be 
connected to the RS input and the RTC and CTC 
pins should be left open.
TE. This Transmit-Enable (active low) input will ini
tiate transmission when forced low. A pullup device 
will keep this input high normally.
DATA OUT. This is the output of the encoder that 
will present the serially encoded signals.
V d d . The most positive supply.

M145027/M145028 DECODERS

A1-A5 (M145027) / A1-A9 (M145028). These are 
the address inputs that must match the encoder in
puts A1 /D1-A5/D5 in the case of M145027 or A1 /D1 - 
A0/D9 in the case of M145028, in order for the de
coder to output data.
D6-D9 (M145027). These outputs will give the infor
mation that is presented to the encoder inputs 
A6/D6-A9/D9.
Note: uniy binary data wiii be acknowledged, a tri- 
nary open will be decoded as logic one.

R1, C1. These pins accept a resistor and capacitor 
that are used to determine whether a narrow pulse 
or a wide pulse has been encoded. The time con
stant R1 x C1 should be set to 1.72 transmit clock 
periods. R1C1 = 3.95 RTC x CTC.

R2/C2. This pin accepts a resistor to Vss and a ca
pacitor to Vss that are used to detect both the end 
of an encoded word and the end of transmission. 
The time constant R2 x C2 should be 33.5 transmit 
clock periods (four data bit periods). This time con
stant is used to determine that the Data In input has 
remained low for four data bit times (end of transmis
sion). A separate comparator looks at a voltage 
equivalent two data bit times (0.4 R2C2) to detect 
the dead time between transmitted words. R2C2 = 
77 x RTC x CTC.

VALID TRANSMISSION, VT. This output will go 
high when the following conditions are satisfied:

1. the transmitted address matches the receiver 
address, and

2. the transmitted data matches the last valid data 
received (M145028 only).

VT will remain high until either a mismatch is re
ceived, or no input signal is received for four data 
data bit times.

V d d . The most positive supply.
Vss- The most negative supply (usually ground).

6/11 SGS-THOMSON

2 2 4



M 14 5 0 2 6 /7 /8

Figure 4 : Encoder Oscillator Information.

times RTC. This range will ensure that current 
through RS is insignificant compared to current 
through RTC. The upper limit for RS must ensure 
that RS x 5 pF (input capacitance) is small compared

This oscillator will operate at a frequency deter
mined by the external RC network; i.e..

f “  2.3 ■ RTC • CTC (HZ)
for 1 kHz < f < 400 kHz
where: CTC = CTC + C layout + 12 pF
RS « 2 RTC 
RS > 20 k 
RTC > 10 k 
400 pF < CTC < nF

to RTC x CTC.For frequencies outside the indicated 
range, the formula will be less accurate. The actual 
oscillation range of this circuit is from less than 1 Hz 
to over 1 MHz,

Figure 5 : Encoder/Decoder Timing Diagram.

i _____________
MK5026 ENCODER

; •  : s 8 ; : s :  s s ;  5 :  * ï ï ; : î j :
*̂ «*juinruiri, jiruiAJiJWLnnjmruir̂  TinnRnjiiuwirtir jumnjimuuuif juumnnAru-

J~T~u ù ui«, a : _1 u tju Iji___n_

VALID TRANSMISSION MK5027AND M145028 DECODERS

88DSM145026/27/28-06

Figure 6 : Encoder Data Waveforms (M145026).

jnjnjiJTJTJi_rLTLn_n
T " U  1* LIT* U

DATA
OUT ENCODED | I— 1 

- T c o n -  I I I n 1(PIN 15 )

ENCODEO I r 1 *  ■ 
“OPEN“ 1— 1 1* ----- LTI____ _____1

d a t a  p u l s e  pemoo

d a t a  b it  p e r i o d

150 ns Pulse appears at this point (this does not affect the transmitter/receiver operation). 88DSM145026/27/28-07

SGS-THOMSON* 7 /  Hô»H[LiM©R5DÊi
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Figure 7 : M145027 Flowchart.

88DSM145026/27/28-08
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Figure 8 : M145028 Flowchart.

88DSM145026/27/28-09

SGS-IHOMSON 9/11
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Figure 9 : M145027/M145028 (fmax vs. Ciayout).

88DSM145026/27/28-010

Figure 10 : Typical Application.

vDO TE VDD VDD

10/11 SGS-THOMSON
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EXAMPLE R/C VALUES (all resistors and capacitors are ± 5 %) 
(CTC’ = CTC + 20 pF)

fo s c  (kHz) RTC CTC’ RS R1 C1 R2 C2
3 6 2
181

8 8 .7
4 2 .6
2 1 .5
8 .5 3
1.71

10  k  
10  k  
1 0  k  
10  k 
10  k 
10  k 
5 0  k

1 2 0  p F  
2 4 0  p F  
4 9 0  p F  

1 0 2 0  p F  
2 0 2 0  p F  
5 1 0 0  p F  
5 1 0 0  p F

2 0  k  
2 0  k 
2 0  k 
2 0  k 
2 0  k 
2 0  k 

1 0 0  k

1 0 k  
1 0 k  
1 0 k  
1 0 k  
1 0 k  
1 0 k  
5 0  k

4 7 0  p F  
9 1 0  p F  

2 0 0 0  p F  
3 9 0 0  p F  
8 2 0 0  p F  
0 .0 2  p F  
0 .0 2  p F

1 0 0  k 
1 0 0  k 
1 0 0  k 
1 0 0  k 
1 0 0  k 
2 0 0  k 
2 0 0  k

9 1 0  p F  
1 8 0 0  p F  
3 9 0 0  p F  
7 5 0 0  p F  
0 .0 1 5  p F  
0 .0 2  p F  
0.1 p F

SCS-1NOMSON 11/11“ 7# M0a»iliie¥®tli0(E8---------------------- -------------------------------
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7W AUDIO AMPLIFIER
NOT FOR NEW DESIGN.ft

The TBS810P is an improvement of TBA810S.

It offers:

— Higher output power (R L =  412 and 212)
— Low noise
— Polarity inversion protection
— Fortuitous open ground protection
— High supply voltage rejection (40dB min.)

The TBA810P is a monolithic integrated circuit 
in a 12-lead quad in-line plastic package, in
tended for use as a low frequency class B am
plifier.

The TBA810P provides 7W output power at 
16V/412; 7W at 14.4/212.

It gives high output current (up to 3A), high ef
ficiency (75% at 60W output) very low harmonic 
and crossover distortion. The circuit is provided 
with a thermal limiting circuit and can withstand 
a short-circuit on the load for supply voltages 
up to 15V.

ABSOLUTE M AXIMUM RATINGS

v s Supply voltage 20 V
lo Output peak current (non repetitive) 4 A
lo Output peak current (repetitive) 3 A
P t o t Power dissipation at T a m b  <  80°C 1 W

Ttab < 9 0 ° C 5 W
T stg /  T j Storage and junction temperature -40  to 150 °C

TEST AND APPLICATION CIRCUIT

June 1988 1 / 3
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CONNECTION DIAGRAM
(Top view)

SUPPLY
VOLTAGE

N.C.

N .C . s
GROUND

___ /
BOOTSTRAP

COMPENSATION

FEEDBACK

L 2

[3

[ *

[5

[6

]  OUTPUT 

]  N. C.

]  GROUND

GROUND

GROUND
(SUBSTRATE)

]  INPUT

1 RIPPLE 
J REJECTION

SCHEMATIC DIAGRAM

THERMAL DATA

R t h j - t a b Thermal resistance junction-tab max 12 °c/w
^ t h  j -a m b Thermal resistance junction-ambient max 70* °c/w
*  O b ta in e d  w ith  tabs soldered to  p rin te d  c irc u it w ith  m in im iz e d  c o p p e r area

2 /3 Æ T  SC S-TH O M SO N
. MOEBOiLBSTlSOSSIKgS
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs =  14.4V, Tamb =  25°C unless 
otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

vs Supply voltage (pin 1 ) 4 20 V

V0 Quiescent output voltage 
(pin 2)

6.4 7.2 8 V

Id Quiescent drain current 12 20 mA

lb Input bias current 0.4 m A

Po Output power d =  10% f = 1 KHz 
R l  =  4 a 5.5 6 W
r l  =  2 a 5.5 7 W

Vj (rms) Input saturation voltage 220 mV

R i Input resistance (pin 8) 5 M a

B Frequency response r l  =  4 a /2 a
(-3dB) C3 =  820pF 40 to 20,000 Hz

C3 =  150pF 40 to 10,000 Hz

d Distortion PG =  50mW to 2.5W 
R l  =  4 a /2 a  f =  1 KHz 0.3 %

Gv Voltage gain (open loop) R L =  4 a  f =  1 KHz 80 dB

Gv Voltage gain (closed loop) R l  =  4 a /2 a  f =  1 KHz 34 37 40 dB

e N Input noise voltage V s =  16V 2 mV

'N Input noise current B (-3dB) =  40 to 15,000Hz 80 pA

V Efficiency PD =  6W R, =  4 a  
f  =  1 KHz 75 %

SVR Supply voltage rejection rl vripp|e= iv rms
^ripple ~  10Hz 40 48 dB

Fig. 1 -  Output power vs. 
supply voltage

D 4 8 12 16 Vs (V)

Fig. 2 -  Maximum power 
dissipation vs. supply voltage

0 4 8 12 16 Vs (V)

Fig. 3 -  Value of C3 vs. 
feedback resistance for va
rious values of B

Æ T  SGS-THOM SON
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/ 7 7  SGS-THOMSON
* •7 #  68S0»ilL li(B ™ ®W © § TBA810S

7W AUDIO AMPLIFIER
NOT FOR NEW DESIGN

The TBA810S is a monolithic integrated cir
cuit in a 12-lead quad in-line plastic package, 
intended for use as a low frequency class B 
amplifier.

The TBA810A provides 7W power output at 
16V /4 ft, 6W at 14.4V/4S2, 2.5W at 9V/412, 1W 
at 6 V /4 0  and works with a wide range of supply 
voltage (4 to 20V); it gives high output current 
(up to 2.5A), high efficiency (75% ) at 6W out
put). very low harmonic and cross-over distor

tion. In addition, the circuit is provided with a 
thermal protection circuit.

ABSOLUTE MAXIMUM  RATINGS

V s Supply voltage 20 V
lo Output peak current (non-repetitive) 3.5 A
lo Output current (repetitive) 2.5 A

Ptot Power dissipation: at T amb <  70°C 1 W
at T tab <  90° C 5 W

T stg’ Tj Storage and junction temperature -40  to 150 °C

TEST AND APPLICATION CIRCUIT

June 1988 1 / 3
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TBA810S

CONNECTION DIAGRAM
(Top view)

SCHEMATIC DIAGRAM

THERMAL DATA

max 12 ° C/W
max 70*° C/W

R th j-tab Thermal resistance junction-tab
Rth jnamb Thermal resistance junction-ambient

* Obtained with tabs soldered to printed circuit with minimized copper area.

2/3 / ^ T  SGS-THOMSON
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TBA810S

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; T amb =  25 °C)

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage (pin 1) 4 20 V

v 0 Quiescent output voltage (pin 12) 6.4 7.2 8 V

•d Quiescent drain current V s = 14.4V 12 20 mA

■b Bias current (pin 8) 0.4 m a

Po Power output d = 10%
R l = 4Q  
f = 1 kHz
V s = 16V 7 W
V s = 14.4V 5.5 6 W
V s = 9V 2.5 W
V s = 6V 1 W

Vj(rms) Input voltage 220 mV

v s Input sensitivity P0 = 6W 
V s = 14.4V  
R L = 4 f i  
f = 1 kHz
Rf = 56Q 80 mV
Rf = 22Q 35 mV

Ri Input resistance (pin 8) 5 M a

B Frequency response V s = 14.4V
(-3  dB) R L = 4Q

C3 = 820 pF 40 to 20,000 Hz
C3 = 1500 pF 40 to 10,000 Hz

d Distorsion P0 = 50mW to 3W 
V s = 14.4V  
R l = 412 
f =1 kHz 0.3 %

Gv Voltage gain V s = 14.4 V
(open loop) r l = 4 n  

f = 1kHz 80 dB

G v Voltage gain V s = 14.4V
(closed loop) R l = 4Q  

f = 1kHz 34 37 40 dB

eN Input noise voltage V s = 14.4V
Rg = 0
B (-3  dB) = 20Hz to 
20,000 Hz 2 mV

jN Input noise current V s = 14.4V  
B (-3  dB) = 20 Hz to 
20,000 Hz 0.1 nA

r\ Efficiency PG =5W  
V s = 14>4V
r l = 4 n  
f =1 kHz 70 %

SVR Supply voltage rejection V s = 14.4V  
R l = 4 Q
f ripple = 100 Hz 38 dB

Æ T  SGS-THOMSONr - - - - - - - - -8fflo©œnLiOT®isgoei
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TBA820M

MINIDIP 1,2W AUDIO AMPLIFIER

The TBA820M is a monolithic integrated audio 
amplifier in a 8 lead dual in-line plastic package. 
It is intended for use as low frequency class B 
power amplifier with wide range of supply volt
age: 3 to 16V, in portable radios, cassette re- 

| corders and players etc. Main features are: 
i minimum working supply voltage of 3V, low 

quiescent current, low number of external com
ponents, good ripple rejection, no cross-over 

: distortion, low power dissipation.

Output power: PD =  2W at 12V/812, 1.6W at 
9V/4É2 and 1.2W at 9 V /8 0 .

ABSOLUTE MAXIMUM RATINGS

V s Supply voltage 16 V
to Output peak current 1.5 A
P tot Power dissipation at T amb=  50°C 1 W
Tstg > Tj Storage and junction temperature -4 0  to 150 °C

TEST AND APPLICATION CIRCUITS

Fig. 1 -  Circuit diagram with load connected to the 
supply voltage

Fig. 2 -  Circuit diagram with load connected 
to ground

rejection is requested.

June 1988 1/4
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TBA820M

CONNECTION DIAGRAM
(top view)

RIPPLE
REJECTION

BOOTSTRAP

SUPPLY VOLTAGE

OUTPUT

SCHEMATIC DIAGRAM

THERMAL DATA

Rth j -a m b I hermai resistance junction-ambient max 100 °C/W

2 / 4
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TBA820M

ELECTRICAL CHARACTERISTICS (Refer to the test circuits V s=  9V , T amb=  25°C unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

V s Supply voltage 3 16 V

V Q Quiescent output voltage (pin 5) 4 4.5 5 V

!d Quiescent drain current 4 12 mA

lb Bias current (pin 3) 0.1 fi/K

PQ Output power d = 10% f = 1 kHz 
R f= 120ft
V s= 12V R l = 8 ft 
V S= 9 V  R l = 4 ft  
V S= 9 V  R l = 8 ft  
V S= 6 V  R L= 4 ft  
V s= 3.5V R l = 4 ft

0.9

2
1.6
1.2

0.75
0.25

W
W
W
W
W

R-, Input resistance (pin 3) f = 1 kHz 5 M ft

B Frequency response (-3  dB) R |_— 8ft 
C5 = 1000 / i f  
Rf= 120ft

CB= 680 pF 25 to 7,000
Hz

CB= 220 pF 25 to 20,000

d Distortion PQ= 500 mW 
R l = 8 ft 
f = 1 kHz

Rf= 33ft 0.8
%

Rf= 120ft 0.4

Gv Voltage gain (open loop) f = 1 kHz R l = 8 ft 75 dB

Gv Voltage gain (closed loop) R 8 ft 

f = 1 kHz

Rf— 33ft 45
dB

R f= 120ft 34

ejsi I nput noise voltage ( *) 3 mV

i|\l Input noise current (*) 0.4 nA

— Signal  to noise ratio (*) P0= 1.2W 
R l = 8 ft 
Gv= 34 dB

R1= 10K ft 80
dB

R1= 50 kft 70

SVR Supply voltage rejection 
(test circuit of fig. 2)

R 8 ft
f (ripple) ^ 100 Hz 
C6= 47 n F  
R f= 120ft 42 dB

(* )  B = 22 Hz to 22 KHz

3 /4Æ 7  SGS-THOMSON
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TBA820M

Fig. 3 -  Output power vs. Fig. 4 -  Harmonic distortion Fig.5-Powerdissipation and 
efficiency vs. output power

Fig. 6 -  Maximum power dis
sipation (sine wave oper
ation)

Fig. 7 -  Suggested value of 
CB vs. Rf

6-0854/2

Fig. 8 -  Frequency response

Fig. 9 -  Harmonic distor
tion vs. frequency

4/4

Fig. 10 -  Supply voltage 
rejection (Fig. 2 circuit)

Fig. 11 -  Quiescent current 
vs. supply voltage

G-0861/1

Ih ( to b

O'"1
At

/ Iri (output tran s stors)
/ 1 i 1

1 1
_ L _ U _ I I ! 1 !

0 A 8 12 16 Vs (V)
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r Z J  SCS-THOMSON
a 7 # m _____________ TCA3189

FM-IF HIGH QUALITY RADIO SYSTEM

•  EXCEPTIONAL L IM IT IN G  S E N S IT IV ITY

•  V E R Y  LOW DISTORTION (0 .1% -D O U B LE  
TUNED DETECTOR COIL)

•  IMPROVED S/N RATIO

•  E X TE R N A LLY  PROGRAMMABLE AUDIO  
LEVEL

•  ON CHANNEL STEP FOR SEARCH CON
TR O L

•  PROGRAMMABLE AGC VOLTAGE AND  
AFC FOR TUNER

•  INTERCHANN EL M U TIN G  (SQUELCH)

•  D E V IA TIO N  MUTING

•  DIRECT D R IV E  OF TU N IN G  METER

•  DIRECT DRIVE OF FIELD STRENGTH  
METER

The TCA3189 is a monolithic integrated circuit 
in a 16-lead dual in-line plastic package, which 
provides a complete subsystem for amplification 
of 10.7MHz FM signal in Hi-Fi, car-radios and 
communications receivers.

ABSOLUTE MAXIMUM  RATINGS

V s Supply voltage 1 6 V

lo Output current (from pin 15) . 2 m A

P tot Total power dissipation at T amb <  70°C 800 mW

Tstg Storage temperature -55 to 150 ° C

T 0 p Operating temperature -25 to 85 °C

Double tuned detector coil

June 1988 1/4
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TCA3189

CONNECTION DIAGRAM
(top view)

CIF INPUT 

BYPASS 

BYPASS 

GROUND 

MUTE INPUT 

AUDIOOUTPUT[ 

AFC OUTPUT 

QUAD. OUTPUT Ü8

DELAYED 
J AGO CONTROL 

DELAYED 
J AGC OUTPUT
] GROUND 

FIELD STRENGTH 
JMETER
] MUTE OUTPUT 

] SUPPLY VOLTAGE 

] REF. BIAS 

] QUAD. INPUT

S-3286

BLOCK DIAGRAM

2/4
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TCA3189

THERM AL DATA

Rth j.amb Thermal resistance junction-ambient max. 100 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, V s =  12V, T amb=  25°C)

Parameter Test conditions Min. Typ. Max. Unit

vs Supply voltage range 9 16 V

U Supply current 20 31 44 mA

V i Voltage at the IF amplifier input
No signal input, non muted

1.2 1.9 2.4 V

v 2, v 3 Voltage at the input bypass 1.2. 1.9 2.4 V

V is Voltage at the pin 15 (RF AGC) 7.5 9.5 11 V

V 10 Reference bias voltage 5 5.6 6 V

Vj Input limiting voltage (-3  dB) 
at pin 1

f Q = 10.7 MHz 
f m= 1 KHz 
Af= ± 75 KHz 12 25 mV

V 0 Recovered audio voltage (pin 6) V , > 50 jLt V 
f Q = 10.7 MHz 
f m= 1 KHz 
Af= ± 75 KHz 325 500 650 mV

d Distortion (single tuned) Vj > 1 mV 0.5 1 %

d Distortion (double tuned)
fQ = 10.7 MHz 
f m= 1 KHz 0.1 %

S + N 
N

Signal to noise ratio
Af = ± 75 KHz

65 72 dB

AMR Amplitude modulation rejection V-, = 100 mV 
f Q = 10.7 MHz 
f m = 1 KHz 
Af = ± 75 KHz 
AM mod. 30% 45 55 dB

V16 RF AGC threshold 1.25 V

A l7 
A f

AFC control slope 1.9 ma
KHz

V 12 On channel step (deviation mute) Vj = 100 mV f D E V . < 
± 40 KHz

0 V

f Q = 10.7 MHz f D E V . >
± 40 KHz 5.6 V

Æ T  SGS-THOM SON*7/™ n* * ■
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TCA3189

TEST CIRCUIT

Fig. 2 -  Limiting and noise 
characteristics

Fig. 3 -- Deviation mute 
threshold vs. R7-10

R7-10(kfl.)

Fig. 4 -  Recovered audio 
and muting action vs. input 
level 0- 4,05

Fig. 5 -  AFC characteristics Fig. 6 -  AGC voltage for FM 
tuner vs. input level

Fig. 7 -  Field strength and 
tuning meter output vs. 
input level

4/4
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MOTOR SPEED REGULATOR

•  EXCELLENT V E R S A T IL IT Y  IN USE

•  HIGH OUTPUT CURRENT (UP TO 800mA)

•  LOW QUIESCENT CURRENT (1.7mA)

•  LOW REFERENCE VO LTAG E (1.2V)

•  EXCELLENT PARAMETERS S TA B IL ITY  
VERSUS TEMPERATURE

The TDA1151 is a monolithic integrated circuit 
in SO T-32 plastic package. It is intended for use

ABSOLUTE MAXIMUM  RATINGS

as speed regulator for DC motors of record 
players, tape and cassette recorders, movie 
cameras, toys etc.

Vs Supply voitage 20 V

^ t o t Total power dissipation at T amb=  70°C 0.8 W
at T case =  100°C 5 W

T stg  / T j Storage and junction temperature -40  to 150 °C

APPLICATION CIRCUIT

♦ vsO

1

TDA1151 2
3 S - 2000

June 1988 1/6



T D A 1151

CONNECTION DIAGRAM

I OUT 

I GND

vs

S - 1 9 9 7

tab connected to pin 3

TEST CIRCUIT

2 /6
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TDA1151

THERMAL DATA

^ th  j-case  

R th  j -a m  b

Thermal resistance junction-case 
Thermal resistance junction-ambient

max
max

10 °C/W  
100 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, T amb=  25°C)

Parameter Test conditions Min. Typ. Max. U nit

V ref Reference voltage
(between pins 1 and 2)

V S = 6V  lM= 0.1 A 1.1 1.2 1.3 V

Id Quiescent drain current V S = 6V  lM= 1Q0juA 1.7 mA

Im s  Starting current V S = 5V A Vref/V ref= -50% 0.8 A

V 1-3 Minimum supply voltage lM= 0.1 A A V ref/V ref= -5% 2.5 V

Reflection coefficient V S = 6V  l M= 0.1 A 18 20 22 -

V s = 6V  to 18V lM= 0 .1 A 0.45 % /v

V S = 6V  lM= 25 to 400 mA 0 //0 5 %/mA

" U t
K

V s = 6V  lM= 0.1 A 
Tamb= -20  to 70° C

0.02 %/°C

AV ref
. .  /A V S Line regulation 
v ref

V s = 6V  to 18V lM= 0 .1 A 0.02 %/V

A V ref #
w /A Im  Load regulation 
v ref

V S= 6 V  lM= 25 to 400 mA 0.009 %/mA

A V ref
-rv /AT Temperature coefficient 

v ref
V S = 6V  lM= 0.1 A 
T amb= -2 0  to 70“C

. ii________

0.02 %/°C

3/6r z j SGS-THOMSON
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TDA1151

Fig. 1 -  Quiescent drain 
current vs. power supply

Fig. 2 -  Quiescent drain 
current vs. ambient tem-

Fig. 3 -  Reference voltage 
vs. supply voltage

G-2177M

1 1 ! 1 1
1) IM = 25mA
2) IM = 50mA
3) I M = 100mA 
A) IM = 200mA 
5) lM r AOOmA 
Tamb= 25TC

T

0 5 10 15 VS(V)

Fig. 4 -  Reference voltage 
vs. motor current

1 I ! I l  1 I
I I i l

'amD - 

V- = 6 V
.. 1 2 V ---------------

_ L».

o 100 200 300 l M(mA)

Fig. 5 -  Reference voltage 
vs. ambient temperature

-20 0 20 *0 eOT«mb<*C>

Fig. 6 -  Reflection coef
ficient vs. supply voltage

0-2167
T T T T
T«mb = 25*C

‘ M =
100mA

0 A 8 12 16 VS(V)

Fig. 7 -  Reflection coef
ficient vs. motor current

Fig. 8 -  Reflection coef
ficient vs. ambient tem-

-20 0 20 AO 60 TambCC)

Fig. 9 -  Typical minimum 
supply voltage vs. motor

4 /6 SC S-TH O M SO N
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T D A 1151

Fig. 10 -  Application circuit

Vs = +9V
Rm ~ 14.212
Rt = 280n
Rs = 1 kn
Eg = 2.9V
Im — 150 mA
VM = Rm * Im

Note: A ceramic capacitor of 10 nF between pins, 1 and 2 improves stability in some applications.

Fig. 11 -  P.C. board and component layout of the circuit of Fig. 10 ( 1: 1 scale)

5 /6
^7#tm
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TDA1151

Fig. 12 -  Speed variation vs. Fig. 13 -  Speed variation vs. Fig. 14 -  Speed variation vs.
supply voltage motor current ambient temperature

o 4 8 12 16 Vs (V) 60 100 140 180 220 1M (mA) -20 0 20 40 60 TambCC)

Fig. 15 -  Low cost application circuit

Vs = +12V 
Rm 14.7a 
R~r = 290a 
Rs = 1 ka 
Eg = 2.65V 
IM = 110 mA

Fig. 16 -  Speed variation vs. Fig. 17 -  Speed variation vs. Fig. 18 -  Speed variation vs.

6/6

252

/ = T  SGS-THOMSON



TDA1154
JTZJ SCS-THOMSON

SPEED REGULATOR FOR DC MOTORS

•  MATCHING F L E X IB IL IT Y  TO MOTORS 
W ITH VARIO US CHARACTERISTICS

•  B U IL T-IN  CURRENT L IM IT

•  ON-CHIP 1.2V REFERENCE VOLTAGE

•  STARTING CURRENT: 0 .5A @ 2.5V

•  REFLECTION CO EFFIC IENT K =  20

The TDA1154 is a monolithic integrated circuit 
intended for speed regulation of permanent 
magnet dc motors used in record players, tape 
recorders, cassette recorders and toys.

The circuit offers an excellent speed regulation 
with much higher power supply, temperature and 
load variations than conventional circuits built 
around discrete components.

Fig. 1 -  Application circuit

3 : Ground 
5 : Reference 
8 : Output
Other pins are not connected

June 1988 1 /4
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T D A 1 1 5 4

PIN CONNECTION

N .C .  C 1 B □  O UTPUT

N .C .  □ 2 ? □  N . C .

GND □ 3 6 □  N . C .

SUBSTRATE □

in □  REFE R E N C E

H88TDAÎÎ54-B2

ABSOLUTE MAXIMUM RATINGS

Vcc Supply voltage 20 V
lo Output current 1.2 A
P to t Power dissipation (see curve) W
Tj Junction temperature + 150 °C
"Pstg Storage temperature range -55  to +150- °c

Fig. 2 -  Test circuit

THERMAL DATA

max 100 °C/W
max 70 °C/W

R th j -  a m b  Thermal resistance junction-ambient 
R th j - a m b  Thermal resistance junction-pin 4

2/4
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TDA1154

ELECTRICAL CHARACTERISTICS Tamb= +25°C (Unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

v (ref) Reference voltage V Cc r +6V 1 (8)= 0.1 A 1.15 1.25 1.35 V

û V (ref) /AT 
v (ref)

Reference voltage 
temperature coefficient V CC=+6V  l(8)= 0.1 A 

Tamb= -20°C to +70°C
- 0.02 - % /°c

 ̂/A V CC
v (ref)

Line regulator
V cc= +4V t0 +18V 
l(8)= 0.1 A

- 0.02 - %/v

^ (re,) /A 1(8) 
V(ref)

Load regulator
V c c = +6V 
l(8)= 25 to 400 mA

- 0.009 - %/mA

V (5 -3 ) Minimum supply voltage
1(8)-0.1 A AV(ref) = 5 o/o 

V (ref)
2.5 - - V

1(8) Starting current!*) AV(ref) = 50%
V(ref)

VCC = +5V 1.2

Vcc = + 2.5V 0.5 0.8 -
A

lo  (5) Quiescent current on pin 5 V CC= +6V l(8)= 100 juA - 1.7 - mA

K K = A IM  reflection 
A 1(5) coefficient

V Cc=+6V  K8)= 0.1 A 18 20 22

- ^ - /A V CC K spread versus V cc V c c = +6V to +18V 
! (8)= 0.1 A

- 0.45 - %/V

— /AK8)
K

K spread versus 1 (8) V cc~
l(8)= 25 to 400 mA

- 0.005 - %/mA

A ^ /at
K

K spread versus temperature V CC=+6V  )(8)= 0.1A 
Tamb= +20°C to +70°C

- 0.02 - %/°C

(*) An internal protection circuit reduces the current if the temperature of the junction increase: l(8)= 0.75A at 
T: = +140°C.

OPERATING MODE

The circuit maintains a 1.2V constant reference 
voltage between pins 5 and 8:

V(5 -  8) =  V (ref) =  1.2V

The current (1(5)) drawn by the circuit at pin 5 is

sum of two currents.
One is constant: lQ (5) =  1.7 mA and the other is 
proportional to pin 8 current ( I (8)):

l(5 )=  l 0 (5) +  l(8)K(a) ( l0 (5)= 1.7mA, K =  20)

SGS-THOMSON
RÆ 0 ©(̂ @n [L(l(gTr[̂@ RÜ D©S
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TDA1154

If Eg and Rm are motor back electromotive force 
and motor internal resistance respectively, then:

Eg +R m lm = R, [ K5) + ^ Q - ]  + V (re„  (b)

From figure 2 it is seen that:

K8) =  lm + ^ L  (c)

Substituting equations (a) and (c) into (b) yields:

Eg= 'rn  Rm ] +
V

( 1)

+ V (re„ [ (1 +  +  1 ] +  Rt'o<5) (d)

s/ 1
(2)

The motor speed will be independent of the re
sisting torque if Eg is also independent of lm. 
Therefore, in order to determine the value of Rt 
term(1) in (d) must be zero:

Rt — K Rm (K = 20)

If Rt >  KRm, an instability may occur as a result 
of overcompensation.
The value of Rs is determined by term (2) in (d) 
so as to obtain the back electromotive force 
(Eg) corresponding to required motor speed:

R =R V <ref) d  +1 /K ) ^
s * Eg -  v (ref) -  Rt lo (5)

s  r ---------- YalS2------------
Eg - V , ref)- R t l 0 (5)

Where V (ref) =  1.2V and l 0 (5) =  1.7 mA

Fig. 4 -  Application circuit

2 2 u F
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*7#™ HO©^©i[L[E(girMa©l____________ TDA1220B

AM-FM QUALITY RADIO

The TDA1220B is a monolithic integrated cir
cuit in a 16-lead dual in-line package.

It is intended for quality receivers produced in 
large quantities.
The functions incorporated are:

AM SECTION
— Preamplifier and double balanced mixer
— One pin local oscillator
— IF amplifier w ith internal AGC
— Detector and audio preamplifier

FM SECTION
— IF amplifier and lim iter 

Quadrature detector
— Audio preamplifier

The TDA1220B is suitable up to 30MHz AM and 
for FM bands (including 450KHz narrow band) 
and features:
— Very constant characteristics (3V to 16V)
— High sensitivity and low noise

— Very low tweet
— Very high signal handling (1V)
— Sensitivity regulation facility (*)
— High recovered audio signal suited for stereo 

decoders and radio recorders
— Very simple DC switching of AM-FM
— Low current drain
— AFC facility

(*) Maximum AM sensitivity can be reduced by means 
of a resistor (5 to 12KI2) between pin 4 and ground.

BLOCK DIAGRAM

June 1988 1/16
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TDA1220B

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage
Pto t Total power dissipation at Tamb <  110°C
T o p Operating temperature
T stg /  Tj Storage and junction temperature

16
400

-20 to 85 
-55 to 150

V
mW
o
o

CONNECTION DIAGRAM
(Top view)

——1
LOCAL 16

1 ,F FM INPUT
JOSCILLATOR [ 1
J,F FM BYPASS

15
AM INPUT [ 2

f 1 u J ,f F M BYPASS
MIXER OUT [ 3

13
j FM DETECTOR

AMPLIFIED t
AGG (BYPASS)l 

r 12
J FM DETECTOR

AM IF INPUT [ 

r

5

11
j GROUND

AM DETECTOR 
BYPASS 1

r

6

10 1AM DETECTOR[ 7

g 1 a F OUTPUT
AGC (BYPASS) [ 6 J

çTîi&s

THERMAL DATA

R t h j - a m b  Thermal resistance junction-ambient 100 °C/W

2/16
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TDA1220B

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 9V unless otherwise specified, refer 
to test circuit)

Parameter Test conditions Min. Typ Max Unit

V s Supply voltage 3 16 V

Id Drain current FM 10 15 mA

AM 14 20 mA

AM SECTION (f0 =  1 MHz; f m = KHz)
Vj Input sensitivity S/N = 26 dB m = 0.3 12. 25 mV

S/N Vj = 10 mV m = 0.3 45 52 dB

Vj AGC range Avout = 1 0  dB m = 0.8 94 100 dB

V 0 Recovered audio signal 
(pin 9)

Vj = 1 mV m = 0.3 80 130 200 mV

d Distortion
Vj = 1 mV

m = 0.3 0.4 1 %
m = 0.8 1.2 %

v H Max input signal handling 
capability

m = 0.8 d < 10% 1 V

Ri Input resistance between 
pins 2 and 4

m = 0 7.5 K a

Ci Input capacitance between 
pins 2 and 4

m = 0 18 pF

Ro Output resistance (pin 9) 4.5 7 9.5 K a

Tweet 2 IF m = 0.3 Vj = 1 mV
40 dB

Tweet 3 IF 55 dB

FM SECTION (f0 =  10.7 MHz; f m = 1 KHz)

Vj Input limiting voltage -3 dB limiting point 22 36 mV

AMR Amplitude modulation 
rejection

Af = ±22.5  KHz 
V; = 3 mV

m = 0.3 40 50 dB

S/N Ultimate quieting i Af = ±22 .5  KHz Vj = 1 mV 55 65 dB

d Distortion Af = ± 7 5  KHz Vj = 1 mV 0.7 1.5 %

d Distortion Af = ± 22.5 KHz Vj = 1 mV
0.25 0.5 %

d Distortion (double tuned) 0.1 %

V 0 Recovered audio signal 
(pin 9)

Af = ± 22.5 KHz Vj = 1 mV 80 110 140 mV

Ri Input resistance between 
pin 16 and ground

6.5 K a

Ci Input capacitance between 
pin 16 and ground

14 PF

Ro Output resistance (pin 9) 4.5 7 9.5 Kft

3/16S J  SGS-THOMSON
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TDA1220B

Fig. 1 -  Test circuit

Fig. 2 -  PC board and component layout (1:1 scale) of the test circuit.
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TDA1220B

Fig. 3 - Audio output, noise 
and tweet levels vs. input si-

Q1 I 10 102 103 K)4 105Vi(fjV)

Fig. 6 - Audio output and 
noise level vs. input signal 
(FM section)

Fig. 9 - Amplitude modu
lation rejection vs. input sig
nal (FM section)

»  tt2 K>3 K)‘ 105 Vj(jjV)

Fig. 4 - Distortion vs input 
signal and modulation index

K) t)2 W3 X)4 105 V, (jjV)

Fig. 7 - Distortion vs. input 
signal (FM section)

G-5076

I Hill
VS=9V

I fo =10.7MHz

\ -

1 s .
Af=±:?5KHz 111 I

V . Af=i 22.5KHZ 1:: muur::.nil
10 102 103 10A 105 Vj(pV)

Fig. 10 - ADC output volt
age (pin. 9) vs. frequency 
shift (FM section)

Fig. 5 - Audio output vs. 
supply voltage (AM section)

G- 5074

_LL
(0=1MH
fmslKH
m=0.3

Z
Iz

v5 — ■ —

~rnY V,=30 pV

0 2 U 6 8 K> VS(V)

Fig. 8 - Audio output vs. 
supply voltage (FM section)

Fig. 11 - ADC output voltage 
(pin 9) vs. ambient tempe-

jTZT  SGS-THOMSON
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TDA1220B

APPLICATION INFORMATION 

AM Section

RF A m plifier and mixer stages

The RF amplifier stage (pin 2) is connected directly to the secondary winding of the ferrite rod antenna 
or input tuned circuit. Bias is provided at pin 4 which must be adequately decoupled. The RF amplifier 
provides stable performance extending beyond 30 MHz.
The Mixer employed is a double -  balanced multiplier and the IF output at pin 3 is connected directly to 
the IF filter coil.

Local oscillator

The local oscillator is a cross coupled differential stage which oscillates at the frequency determined by 
the load on pin 1.
The oscillator resonant circuit is transformer coupled to pin 1 to improve the Q factor and frequency 
stability.
The oscillator level at pin 1 is about 100 mV rms and the performance extends beyond 30 MHz, however 
to enhance the stability and reduce to a minimum pulling effects of the AGC operation or supply voltage 
variations, a high C/L ratio should be used above 10 MHz.
An external oscillator can be injected at pin 1. The level should be 50 mV rms and pin 1 should be con
nected to the supply via a 100n resistor.

IF  A m plifier Detector

The IF amplifier is a wide band amplifier with a tuned output stage.
The IF filters can be either LC or mixed LC/ceramic.
AM detection occurs at pin 7. A detection capacitor is connected to pin 6 to reduce the radiation of 
spurious detector products.
The Audio output is at pin 9 (for either AM or FM); the IF frequency is filtered by an external capacitor 
which is also used as the FM mono de-enphasis network.The audio output impedance is about 7 K£2 and 
a high impedance load (~ 50K£7) must be used.

AGC

Automatic gain control operates in two ways.
With weak signals it acts on the IF gain, maintaining the maximum S/N. For strong signals a second cir
cuit intervenes which controls the entire chain and allows signal handling in excess of one volt (m = 0.8). 
A t pin 8 there is a carrier envelope signal which is filtered by an external capacitor to remove the Audio 
and RF content and obtain a mean DC signal to drive the AGC circuit.

6/16
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TDA1220B

APPLICATION INFORMATION (continued) 

FM Section

IF A m plifier and lim iter

The 10.7 MHz IF signal from the ceramic filte r is amplified and limited by a chain of four differential 
stages.
Pin 16 is the amplifier input and has a typical input impedance of 6.5 Kn in parallel w ith 14 pF at 
10.7 MHz.
Bias for the first stage is available at pin 14 and provides 100% DC- feedback for stable operating con
ditions. Pin 15 is the second input to the amplifier and is decoupled to pin 14, which is grounded by a 
20 nF capacitor.
An RLC network is connected to the amplifier output and gives a 90° phase shift (at the IF centre 
frequency) between pins 13 and 12. The signal level at pin 13 is about 150 mV rms.

FM Detector

The circuit uses a quadrature detector and the choise of component values is determined by the accept
able level of distortion at a given recovered audio level.
With a double tuned network the linearity improves (distortion is reduced) and the phase shift can be 
optimized; however this leads to a reduction in the level of the recovered audio. A satisfactory compro
mise for most FM receiver applications is shown in the test circuit.

Care should be taken w ith the physical layout.
The main recommandations are:

•  Locate the phase shift coil as near as possible to pin 13.
•  Shunt pins 14 and 16 with a low value resistor (between 5 6 f2 and 330n).
•  Ground the decoupling capacitor of pin 14 and the 10.7 MHz input filter at the same point.

AM-FM Switching
AM-FM switching is achieved by applying a DC voltage at pin 13, to switch the internal reference.

Typical DC voltages (refer to the test circuit)

Pins 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Unit

AM 9 1.4 9 1.4 1.4 8.4 9 0.7 1.9 9 0 0.1 0.1 8.5 8.5 8.5 V

FM 9 0.02 9 0.02 0.02 8.5 9 0 1.7 9 0 9 9 8 8 8 V

7/16r z j SGS-THOMSON
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TDA1220B

APPLICATION SUGGESTION
Reccomended values are referred to the test circuit of Fig. 2

Part
number

Recommended
value Purpose

Smaller than 
recommended value

Larger than 
recommended value

C1 100 jJLf AGC bypass Increase of the 
distortion at low audio 
frequency

Increase of the AGC 
time constant

C2 (*) 100 nF AM input 
DC cut

C3 (*) 10 nF FM input 
DC cut

C4
C5

20 nF 
20 nF FM amplifier bypass Reduction of 

sensitivity
— Bandwidth increase
— Higher noise

C6 68 pF Ceramic filter coupling IF bandwidth reduction IF bandwidth increase

C7 100 nF FM detector decoupling Danger of RF irradiation

C8 100 nF Power supply bypass Noise increase of the 
audio output

C9 10 jllF AGC bypass Increase of the 
distortion at low audio 
frequency

Increase of the AGC 
time constant

C10 (*) 56 pF Tuning of the AM 
oscillator at 1455 KHz

C11 6.8 nF 50 /is
FM de-enphasis

C12 100 nF Output DC 
decoupling

Low audio 
frequency cut

C13 220 /IF Power supply 
decoupling

Increase of the distortion 
at low frequency

C16 2.7 nF AM detector 
capacitor

Low suppression of the 
IF frequency and 
harmonics

Increase of the audio 
distortion

R1 (*) 68 ohm FM input matching

R2 (*) 56 ohm AM input matching

R3 330 ohm Ceramic filter matching

R4 8.2 Kohm FM detector 
coil Q setting

Audio output decrease 
and lower distortion

Audio output increase 
and higher distortion

R5 560 ohm FM detector 
load resistor

Audio output decrease 
and higher AMR

R6 82 Kohm AM detector 
coil Q setting

Lower IF gain and 
Lower AGC range

Higher IF gain and 
lower AGC range

R7 2.2 Kohm 455 KHz IF filter 
matching

R8 3.3 Kohm 455 KHz IF filter 
matching

(*) Only for test circuit

8/16 SGS-THOMSON
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TDA1220B

APPLICATION INFORMATION (continued) 

Fig. 12 - Portable AM/FM radio

51 SGS-THOMSON 9/16
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TDA1220B

A P P L IC A T IO N  IN F O R M A T IO N  (continued)

Fig. 13 - PC board and component layout of the fig. 12 1:1 scale

10/16
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TDÂ1220B

APPLICATION INFORMATION (continued)

F1 -  10.7 MHz IF Coil

Co
(pF) f

(MHz)
Qo TURNS

- 1-3 1-2 2-3 4-6

- 10.7 110 6 8 2

TOKO - FM1 - 10x10 mm. 
154 AN - 7A5965R

F3 and F5 - 455 KHz IF Coil

Co
(pF) f

CÏkHz)
Qo TURNS

1-3 1-3 1-2 2-3 4-6

180 455 70 57 116 24
TOKO - AM3 - 10x10 mm. 
R LC - 4A7525N

F4 — FM Detector Coil

(D - t - )©
( D = k )
d H - ) ©

Co
(pF) f

(MHz)
Qo TURNS

1-3 1-3 1-3 - -

82 10.7 100 12 - -

TOKO - 10x10 mm. 
KACS - K586 HM

F6 — AM Oscillator Coil

L5 — Antenna Coil
tff*

I

I?»: 31— r

0  © 0 ( 4

f
(kHz)

L
(mH)

Qo TURNS

1-3 1-3 1-2 2-3 4-6

796 220 80 2 75 8

f
(KHz)

L
(mH) Q0 TURNS

V
(

1-2 1-2 1-2 3-4

796 105 7

TOKO -10x10 mm 
RWO + 6A6574N

S -6161

5/ SCS-THOMSON
RfflD»i[LiOT@Rgo@i
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TDA1220B

APPLICATION INFORMATION (continued)

Typical performance of the radio receiver of fig.12(Vs =  9V)

Parameter Test Conditions Value

WAVEBANDS
FM 87.5 to 108 MHz
AM 510 to 1620 KHz

SENSITIVITY
FM S/N = 26dB A f  = 22.5KHz 1 mV
AM S/N = 6dB m = 0.3 1 mV
AM S/N = 26dB m = 0.3 10 mV

DISTORTION 
(fm -  1 KHz)

FM P0 = 0.5W 

Vj = 100 mV

A f  = 22.5KHz 0.25%
A f  = 75KHz 0,7%

AM m = 0.3 0.4%
m = 0,8 0,8%

SIGNAL TO NOISE 
(fm = 1 KHz)

FM
P0 = 0.5W 

Vj = 100 juV
A f  = 22.5KHz 64 dB

AM
P0 = 0.5W 

Vj = 1 mV
m = 0.3 50dB

AMPLITUDE
MODULATION
REJECTION

FM Vj = 100 mV A f  = 22.5KHz m = 0.3 50dB

2nd H. f = 911 KHz 0.3%
™ EET 3rd H. f = 1370 KHz 0.07%
QUIESCENT CURRENT 20mA
SUPPLY VOLTAGE RANGE 3 to 12V

12/16 SGS-THOMSON
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TDA1220B

APPLICATION INFORMATION (continued) 

Fig. 14 - Low cost 27 MHz receiver

Fig. 15 - L2 Oscillator coil

I S-3419

Coil support: Toko 10K 
Primary winding: 10 Turns of enamelled cop
per wire 0.16 mm diameter (pins 3-1). 
Secondary winding: 4 Turns copper wire 
0.16 mm diameter (pins 6-4)

Fig. 16 - L1 Antenna Coil

S-3418

Coil support: Toko 10K.
Primary winding: as L2 (pins 3-1) 
Secondary winding: 2 Turns copper wire 
0.16 mm diameter (pins 6-4)

Fig. 17 - Low cost 27 MHz receiver with external xtal oscillator



TDA1220B

A P P L IC A T IO N  IN F O R M A T IO N  (continued) 

Fig. 18 - 455 KHz FM narrow band IF

Fig. 19 - P.C. board and component layout of the circuit of fig. 18

I NPUT

1 4 /1 6 SGS-THOMSON
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TDA1220B

APPLICATION INFORMATION (contin ued)

Fig. 20 - Discriminator "S " curve response (circuit of fig. 18)

8  K H z /d iv

Fig. 21 -  Application in sound channel of multistandard TV or in parallel AM modulated sound channel 
(AM section only).

L2,  L3

L1

SFE 
5.5 MA

X

A 5 3 6 7 1

92

T D A 1 2 2 0 B

14 15 12 13 10

11

22 nF

- I I -

Coil form : Toko  10K  
N° of Turns: 5 o f enamelled

copper wire 0  0 .16

Coil form : To ko  10K  
N° of Turns: 5+2 of enamelled 

copper wire 0  0 .16

2 ,5 .6  nF

1 5 /1 6SGS-THOMSON
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TDA1220B

ELECTRICAL CHARACTERISTICS (V, = 12V) 

AM Section (fD =39M Hz;fm= 15KHz)

Parameter Typ Unit

Audio out (m = 0.3) 60 mV
S/N (Vj = 100 jUV; m = 0.3) 37 dB
S/N (Vj = 1 mV; m = 0.3) 55 dB
S/N (V; = 10mV; m = 0.3) 56 dB
AGC range (m = 0.8, AVout = 3dB) 65 dB
Max input signal handling (m = 0.8; d=  5%) 150 mV
—3dB bandwidth 600 KHz

Distortion (Vj = 100 mV; m = 0.3) 2 %
(Vj = 1mV; m = 0.3) 1 %
( V j  = 10mV; m = 0.3) 0.8 %
(V, = 100 mV; m = 0.8) 7 %
(Vj = 1mV; m = 0.8) 5 %
(V; = 10mV; m = 0.8) 3 %

FM Section (fQ = 5.5MHz; fm = 1KHz)

Parameter Typ Unit

—3dB input limiting voltage ( A f  = 25KHz) 3 MV

AMR ( A f  = +25KHz; m = 0.3; V-, = 100 MV) 40 dB
( A f  = +25KHz; m = 0.3; Vj = 1mV) 58 dB
( A f  = +25KHz; m = 0.3; V, = 10mV) 54 dB

S/N ( A f  = ±25KHz Vj = 100 mV) 51 dB
S/N ( A f  = ±25KHz V; = 1mV) 70 dB
S/N ( A f  = ±25KHz V; = 10mV) 70 dB

Distortion ( A f  = ±25KHz V; = 100 mV) 0.5 %
( A f  = ±25KHz Vj = 1 mV) 0.6 %
( A f  = ±25KHz V; = 10mV) 0.6 %

( A f  = ±50KHz Vj = 100 mV) 1 %
( A f  = ±50KHz Vj = 1 mV) 1 %
( A f  = ±50KHz; Vj = 10mV) 1 %

Recovered audio ( A f  = ±15KHz; Vj = 1mV)
(Recovered audio can be varied by variation of 3.3K ohm resistor in parallel with 
the discriminator coil)

70 mV

Max input signal handling 1 V

Note: AM performance at 39MHz can be improved by mean of a selective preamplifier stage.

16/16 SGS-THOMSONIMO©l̂©ll(LIlg‘irK©R90©i
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4W AUDIO AMPLIFIER

•  HIGH OUTPUT CURRENT CAPABILITY 
(UP TO 2A)

•  PROTECTION AGAINST CHIP OVERTEM- 
PERATURE

•  LOW NOISE

•  HIGH SUPPLY VOLTAGE REJECTION

•  SUPPLY VOLTAGE RANGE: 4V TO 20V

The TDA 1904 is a monolithic integrated circuit 
in POWERDIP package intended for use as low-

frequency power amplifier in wide range of ap
plications in portable radio and TV sets.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 20 V
lo Peak output current (non repetitive) 2.5 A
lo Peak output current (repetitive 2 A
Ptot Total power dissipation at Tamb =  80°C 1 W

at Tpjns =  60°C 6 W
Tstg/ Tj Storage and junction temperature -40 to 150 °C

TEST AND APPLICATION CIRCUIT

June 1988 1/8
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TDA1904

CONNECTIO N DIAGRAM
(top view)

SCHEM ATIC D IAGRAM

TH E R M A L DATA

I^th j-ca se Thermal resistance junction-pins max 15 °c/w
^ th  j-a m b Thermal resistance junction-ambient max 70 °c/w

2 /8
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TDA1904

ELECTRICAL CHARACTERISTICS (R efer to  the test c ircu it, T amb=  25°C , Rth (heatsink) =  
20°C /W , unless o therw ise specified)

Parameter Test conditions Min. Typ. Max. Unit

Vs Supply voltage 4 20 V

v 0 Quiescent output voltage V s = 4V 2.1 VV s= 14V 7.2

' d Quiescent drain current V s = 9V 8 15 mAV s = 14V 10 18

Po Output power d = 10% f = 1 KHz
V s = 9V Rl  = 4Q 1.8 2
V s = 14V 4 4.5 W
V s= 12V 3.1
V S = 6V 0.7

d Harmonic distortion f = 1 KHz 
V , = 9V R. = 4n 0.1 0.3 %
P0 = 50 mW to 1,2W

Vj Input saturation voltage V S = 9V 0.8 V(rms) V s = 14V 1.3

Ri Input resistance (pin 8) f = 1 KHz 55 150 K n

î? Efficiency f = 1 KHz
V s = 9V Rl = 4n P0 = 2W 70 %V s = 14V Rl  = 4n P0 = 4.5W 65

BW Small signal bandwidth (-3 dB) < ii < r l  = 4n 40 to 40,000 Hz

Gv Voltage gain (open loop) V s = 14V 
f = 1 KHz 75 dB

Gv Voltage gain (closed loop) V s = 14V 
f = 1 KHz

r l  = 4n
P0 = 1W 39.5 40 40.5 dB

e N Total input noise Rg =  5 0 t t (°) 1.2
J u VRg =  10 K n 2 4

Rg =  50n lo o  \ 2
M VRg = 10 Kn 1 ƒ 3

SVR Supply voltage rejection V s =  12V 
^ ripple= 1 Rz Rg =  10 Kn 40 50 dB
v ripple= 0.5Vrms

T Sd Thermal shut-down case 
temperature

ptot= 2W 120 °C

Note: (°) Weighting filter = curve A.
(O0) Filter with noise bendwidth: 22 Hz to 22 KHz.

3 /8rZJ  SGS-THOMSON
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TDA1904

Fig. 2 - P.C. board and components layout of fig. 1 ( 1 : 1  scale)

4 /8
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TDA1904

APPLICATION SUGGESTION

The recommended values of the external com
ponents are those shown on the application 
circuit of fig. 1.
When the supply voltage V s is less than 6V, a 
68^2 resistor must be connected between pin 2

and pin 3 in order to obtain the maximum 
output power.
Different values can be used. The following 
table can help the designer.

Components Recomm.
Purpose Larger than Smaller than Alloweci range

value recommended value recommended value Min. Max.

R1 10 K SI

Feedback resistors

Increase of gain. Decrease of gain. 
Increase quiescent 
current.

9 R3

R2 1 0 0  n Decrease of gain. Increase of gain. 1 K a

R3 4 .7  n Frequency stability Danger of oscillation 
at high frequencies 
with inductive loads.

R4 68 fi I ncrease of the 
output swing with 
low supply voltage.

39 n 220 a

C1 2.2 juF Input DC 
decoupling.

Higher cost lower 
noise.

Higher low 
frequency cutoff. 
Higher noise.

C2 0.1 mF Supply voltage 
bypass.

Danger of 
oscillations.

C3 22 mF Ripple rejection Increase of SVR 
increase of the 
switch-on time.

Degradation of SVR. 2.2 juF 100juF

C4 2.2 juF Inverting input DC 
decoupling.

Increase of the 
switch-on noise

Higher low 
frequency cutoff.

0.1 M F

C5 47 juF Bootstrap. Increase of the 
distortion at low 
frequency.

10 mF 100)U F

C6 0.22 mF Frequency stability. Danger of oscillation.

C7 1000 juF Output DC 
decoupling.

Higher low 
frequency cutoff.

SGS-THOMSON 5/8
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TDA1904

Fig. 3 -  Quiescent o u tp u t 
voltage vs. supply voltage

Fig. 4 - Quiescent drain cur-

0 4 8 12 16 VS (V)

Fig. 5 - Output power vs.

2 4 6 8 10 12 14 Vs (V)

Fig. 6 -  Distortion vs. out
put power

: 1 !

Rl =
f = 100 H ;M

f|V j 3 V 12V HV

J
- h - H i r

0.1 0 3 1 3 P0(W)

Fig. 7 - Distortion vs. out
put power

G- 6167

\ \
RL=4 A 
f =1KHz

6 V 9V' 12V U7

I J L
0.1 0.3 1 3 P0 (W)

Fig. 8 -  Distortion vs. out-

Fig. 9 -  Distortion vs. out
put power

' ! !
R L = 8 i l  
f = 100 Hz

6\ 9 V 12V 14V

___ I

I
J / / y

0.3 1 3 P0 (W)

Fig. 10 -  Distortion vs. out
put power

I

R l =£ A

6v 9 V 12V 14

j /  - /

0.1 0.3 1 3 P0 (W)

Fig. 11 -  Distortion vs. out
put power

M l
R|_«8A 
f *12 KHz

6V 9V 12V 14V

JJs :;;l z z 7
0.1 0.3 1 3 PQ (W)

6/8 57 SGS-THOMSON
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TDA1904

Fig. 12 -  Distortion vs. fre
quency

Fig. 13 -  Distortion vs. fre- Fig. 14 - Distortion vs. fre
quency quency

Fig. 15 -  Distortion vs. fre
quency

Fig. 16 -  Supply voltage re
jection vs. frequency

Fig. 17 -  Total power dissi
pation and efficiency vs.

Fig. 18 -  Total power dissi
pation vs. output power

Fig. 19 -  Total power dissi
pation vs. output power

Fig. 20 -  Total power dissi
pation vs. output power

fZ J  SGS-THOMSON  _______________________________ ZI1
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TDA1904

THERMAL SHUT-DOWN MOUNTING INSTRUCTION
The presence of a thermal limiting circuit offers 
the following advantages:

1) An overload on the output (even if it is 
permanent), or an above lim it ambient 
temperature can be easily tolerated since 
the Tj cannot be higher than 150°C.

2) The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device 
damage due to high junction temperature.
If for any reason, the junction temperature 
increase up to 150°C, the thermal shut
down simply reduces the power dissipation 
and the current consumption.

The TDA 1904 is assembled in the Powerdip, in 
which 8 pins (from 9 to 16) are attached to the 
frame and remove the heat produced by the chip.
Figure 21 shows a PC board copper area used 
as a heatsink (I =  65 mm).
The thermal resistance junction-ambient is 35 C.

Fig. 21 - Example of heatsink using PC 
board copper (I =  65 mm)

8/8
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TDA1905
rz7  SCS-THOMSON
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5W AUDIO AMPLIFIER WITH MUTING

The TDA1905 is a monolithic integrated circuit 
in POWERDIP package, intended for use as low 
frequency power amplifier in a wide range of 
applications in radio and TV sets:

— muting facility
— protection against chip over temperature
— very low noise
— high supply voltage rejection
— low "sw itch-on" noise
— voltage range 4V to 30V
The TDA 1905 is assembled in a new plastic 
package, the POWERDIP, that offers the same

assembly ease, space and cost saving of a normal 
dual in-line package but with a power dissipation 
of up to 6W and a thermal resistance of 15°C/W 
(junction to pins).

ABSOLUTE MAXIMUM RATINGS

V s Supply voltage 30 V
lo Output peak current (non repetitive) 3 A
lo Output peak current (repetitive) 2.5 A
V i Input voltage 0 to +  Vs V
V i Differential input voltage ± 7 V
V u Muting thresold voltage V s V

^ t o t Power dissipation at T a m b  = 80°C 1 W
Tease = 60° C 6 W

T s tg  » T j Storage and junction temperature -40 to 150 °C

APPLICATION CIRCUIT

rl«aa

June 1988 1/12
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TDA1905

CONNECTION DIAGRAM
(Top view)

SCHEMATIC DIAGRAM

THERMAL DATA
Rr'thj-case Thermal resistance junction-pins max 15 °C/W
• t̂hj-amb Thermal resistance junction-amb max 70 °C/W

2/12
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TDA1905

TEST CIRCUITS:

WITHOUT MUTING
•vs

WITH MUTING FUNCTION

•Vs

SGS-THOMSON
RfflD̂OHLIETTMROfl©!
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TDA1905

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb -  25°C, Rth (heatsink) -  
20°C/W, unless otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage 4 30 V

v 0 Quiescent output voltage Vs = 4V 1.6 2.1 2.5
VV s=14V 6.7 7.2 7.8

Vs = 30V 14.4 15.5 16.8

•d Quiescent drain current V s = 4V 15
Vs =14V 17 mA
V s = 30V 21 35

V CE sat Output stage saturation 
voltage

l c  = 1A 0.5
V

l c  = 2A 1

Po Output power d = 10% f =1 KHz
V s = 9V RL = 412 <(*) 2.2 2.5
V s=14V RL = 412 5 5.5 W
V s = 18V R l_ — 812 5 5.5
V s = 24V R l  = 1612 4.5 5.3

d Harmonic distortion NI
 >

^
 CD

II 
</

4
- >

Ri = 412
P0 -  50 mW to 1.5W 0.1

v q = 14V R. = 412
Po = 50 mW to 3W 0.1 %

V 5 = 18V R1 — 812
Po = 50 mW to 3W 0.1

V s = 24V R, = 1612
Po = 50 mW to 3W 0.1

Vi Input sensitivity f  = 1 KHz 
V S = 9V R l  = 412 P0 = 2.5W 37
Vs = 14V Rl  = 412 P0 = 5.5W 49 mV
Vs = 18V R l_ = 812 P0 = 5.5W 73
V s = 24V R L = 1612 P0 = 5.3W 100

Vj Input saturation V s = 9V 0.8
voltage (rms) V s= 14V 1.3 V

V s = 18V 1.8
Vs = 24V 2.4

Ri Input resistance (pin 8) f = 1 KHz 60 100 K12

'd Drain current f = 1 KHz
V s = 9V R l  = 412 P0 = 2.5W 380
Vs = 14V RL = 412 P0 = 5.5W 550 mA
Vs=18V R = 812 P0 = 5.5W 410
V s = 24V R l  = 1612 P0 = 5.3W 295

Efficiency f = 1 KHz 
V s = 9V Rl  = 412 P0 = 2.5W 73
V s = 14V R l = 412 P0 = 5.5W 71
V s = 18V RL = 812 P0 = 5.5W 74 %
V s = 24V RL = 1612 P0 = 5.3W 75

(*) With an external resistor of 10012 between pin 3 and +VS.

4 /1 2
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TDA1905

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit

BW Small signal
bandwidth (-3dB)

V s = 14V Rl = 4 «  PQ = 1W 40 to 40,000 Hz

Gv Voitage gain (open loop) V s= 14V 
f = 1 KHz 75 dB

Gv Voltage gain (closed loop) Vs = 14V RL = 4n  
f = 1 KHz P0 =1W 39.5 40 40.5 dB

eN Total input noise Rg = 50S7
Rg = 1KO (°) 
Rg = 10K£2

1.2
1.3
1.5 4.0

MV

Rg = 500
R g =  1 KO (°°) 
Rg = 10KO

2.0
2.0
2.2 6.0

mV

S/N Signal to noise ratio V s = 14V 
PQ = 5.5W 
Rl = 4 0

Rg = 1 0 K O
Rg = 0 (°)

90
92 dB

Rg = 10KO . . 
R g = 0 { }

87
87 dB

SVR Supply voltage rejection V s = 18V Rl  = 8 0
f ripple = 100 Hz Rg = 10KO
V ripple = 0.5Vrms

40 50 dB

Tsd Thermal shut-down 
case temperature

Ptot = 2.5W 115 °C

MUTING FUNCTION

v T o f f Muting-off threshold 
voltage (pin 4)

1.9 4.7 V

v T o n
Muting-on threshold 
voltage (pin 4)

0 1.3
V

6.2 vs
r 5 Input resistance (pin 5) Muting off 80 200 Kfi

Muting on 10 30 n

r 4 Input resistance (pin 4) 150 K n

At Muting attenuation Rg + R2 = 10KO 50 60 dB

Note:
(°) Weighting filter = curve A.
(°°) Filter with noise bandwidth: 22 Hz to 22 KHz. 
(*) See fig. 30 and fig. 31

5 /1 2SGS-THOMSON
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TDA1905

Fig. 1 -  Quiescent output 
voltage vs. supply voltage

Fig. 2 -  Quiescent drain cur
rent vs. supply voltage

Fig. 3 -  Output power vs. 
supply voltage

Fig. 4 - Distortion vs. out
put power (RL = 1612)

Fig. 5 -  Distortion vs. out
put power (Rl = 812)

0.1 2 I 2 P0 (W)

Fig. 6 -  Distortion vs. out
put power (Rl = 412)

Fig. 7 -  Distortion vs. fre
quency (Rl = 1612)

Fig. 8 -  Distortion vs. fre
quency (R l = 812)

Fig. 9 -  Distortion vs. fre
quency (Rl = 412)

G-4270/I

286
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TDA1905

Fig. 10 -  Open loop fre
quency response

10 I02 !03 I04 I05 t(Hz)

Fig. 11 -  Output power
vs. input voltage

10 20 AO Vj (mV)

Fig. 12 -  Value of capaci
tor Cx vs. bandwidth (BW)

20 30 40 50 Gv(aB)

Fig. 13-Supply voltage re
jection vs. voltage gain (ref. 
to the Muting circuit)

0 20 30 AO 50 G v (dB)

Fig. 14 -  Supply voltage re
jection vs. source resistance

I0 Rg (KXl)

Fig. 15 - Max power dissi
pation vs. supply voltage 
(sine wave operation) G 4264

0 A 8 I2 I6 20 2A vs  Cv)

Fig. 16 - Power dissipation 
and efficiency vs. output 
Power

Fig. 17 -  Power dissipation 
and efficiency vs. output 
power

5Z SCS-THOMSON

Fig. 18 -  Power dissipation 
and efficiency vs. output 
power
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TDA1905

APPLICATION INFORMATION

Fia 20 - PC board and components lay out 
Fig. 19 - Application circuit without muting of the circuit of fig. 19 (1:1 scale)

P0 = 5.5W (d = 10%) 
V s = 14V 
|d = 0.55A 
Gv=  40 dB

Fig. 21 -  Application circuit with muting Fig. 22 -  Delayed muting circuit

8/12
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TDA1905

APPLICATION INFORMATION (continued)

Fig. 23 -  Low-cost application circuit w ithout bootstrap.
♦vs

Fig. 24 -  Output power vs. 
supply voltage (circuit of 
fig- 23)

0 8 12 16 20 V5 (V)

Fig. 25 -  Two position DC tone control using change of pin 5 
resistance (muting function)

Fig. 26 -  Frequency response 
o f the circuit of fig. 25

10 102 103 104 <(Hz)

Fig. 27 -  Bass Bomb tone control using change of pin 5 resistance 
(muting function)

Fig. 28 -  Frequency response 
of the circuit of fig. 27

10 102 103 104 t (Hz)

9/12
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TDA1905

MUTING FUNCTION

The output signal can be inhibited applying a DC voltage VT to pin 4, as shown in fig. 29

The input resistance at pin 5 depends on the threshold voltage V T at pin 4 and is typically:

R5 = 200 K a  @ 1,9V <  VT <  4.7V m uting-off

R5 = 10n @ 0 \ / < V T < V ^ V muting-on

Referring to the following input stage, the possible attenuation of the input signal and therefore of the 
output signal can be found using the following expression:

Considering Rg = 10 Kf2 the attenuation in the muting-on condition is typically A x = 60 dB. In the 
m uting-off condition, the attenuation is very low, tipically 1.2 dB.
A very low current is necessary to drive the threshold voltage V T because the input resistance at pin 4 
is greater than 150 Kn- The muting function can be used in many cases, when a temporary inhibition 
of the output signal is requested, for example:

— in switch-on condition, to avoid preamplifier power-on transients (see fig. 22)
-- during switching at the input stages.
— during the receiver tuning.

The variable impedance capability at pin 5 can be useful in many application and two examples are 
shown in fig. 25 and 27, where it has been used to change the feedback network, obtaining 2 different 
frequency response.

10/12 gZ J  SGS-THOMSON
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TDA1905

APPLICATION SUGGESTION

The recommended values of the external components are those shown on the application circuit of fig. 21. 
When the supply voltage Vs is less than 10V, a 100fi resistor must be connected between pin 2 and pin 
3 in order to obtain the maximum output power.
Different values can be used. The following table can help the designer.

Component Raccom.
value Purpose Larger than 

recommended value
Smaller than 

recommended value
Allowe«
Min.

i  range 
Max.

R g +  R 1 lO K n Input signal imped, 
for muting operation

Increase of the atte
nuation in muting-on 
condition.Decrease of 
the input sensitivity.

Decrease of the atte
nuation in muting 
on condition.

r 2 lO K n

Feedback resistors

Increase of gain. Decrease of gain. 
Increase quiescent 
current.

9 r 3

r 3 10012 Decrease of gain. Increase of gain. 1K£2

R 4 i n Frequency stability Danger of oscillation 
at high frequencies 
with inductive loads.

1 0 0 f2 Increase of the 
output swing with 
low supply voltage.

47 330

Pi 20KS2 Volume poten
tiometer

I ncrease of the 
switch-on noise.

Decrease of the input 
impedance and of the 
input level.

10K12 100KS2

C i
C2
c3

0.22 n F
Input DC 
decoupling.

Higher cost 
lower noise.

Higher low fre
quency cutoff. 
Higher noise

c4 2.2jiiF Inverting input DC 
decoupling.

Increase of the 
switch-on noise.

Higher low fre
quency cutoff.

0.1/jF

c5 0 .1 m F Supply voltage 
bypass.

Danger of 
oscillations.

c6 1 0 ^F Ripple rejection Increase of SVR 
increase of the 
switch-on time

Degradation of SVR 2.2 m F 100 juF

C 7 47juF Bootstrap. Increase of the distor
tion at low fre
quency.

10juF 1 0 0 m F

C8 0.22;uF Frequency stability. Danger of oscillation.

c9 1 0 0 0  m F Output DC 
decoupling.

Higher low fre
quency cutoff.

11/12SGS-THOMSON

291



TDA1905

THERMAL SHUT-DOWN

The presence of a thermal limiting circuit offers the following advantages:

1) An overload on the output (even if it is permanent), or an above lim it ambient temperature can be 
easily tolerated since the Tj cannot be higher than 150°C.

2) The heatsink can have a smaller factor of safety compared w ith that of a conventional circuit. There 
is no possibility of device damage due to high junction temperature.
If for any reason, the junction temperature increases up to 150°C, the thermal shut-down simply 
reduces the power dissipation and the current consumption.

The maximum allowable power dissipation depends upon the size of the external heatsink (i.e. its ther
mal resistance); fig. 32 shows this dissipable power as a function of ambient temperature for different 
thermal resistance.

Fig. 30 -  Output power and 
drain current vs. case tem
perature.

Fig. 31 -  Output power and 
drain current vs. case tem
perature

Fig. 32 -  Maximum allowa
ble power dissipation vs. 
ambient temperature.

MOUNTING INSTRUCTION: SeeTDA1904

12/12 Æ 7  SGS-THOMSON
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TDA1908
/= T  SCS-THOMSON

8W AUDIO AMPLIFIER

The TDA1908 is a monolithic integrated circuit 
in 12 lead quad in-line plastic package intended 
for low frequency power applications. The 
mounting is compatible w ith the old types 
TBA800, TBA810S, TCA830S and TCA940N. 
Its main features are:

— flex ib ility  in use w ith a max output curent of 
3A and an operating supply voltage range of 
4V to 30V;

— protection against chip overtemperature;
— soft lim iting in saturation conditions;
— low "sw itch-on" noise;

— low number of external components;
— high supply voltage rejection;
— very low noise.

ABSOLUTE M AXIMUM RATINGS

V s Supply voltage 30 V

lo Output peak current (non repetitive) 3.5 A

lo Output peak current (repetitive) 3 A

P to t Power dissipation: at Tamb =  80°C 1 W

at Tamb =  90°C 5 W

T stg *  T j Storage and junction temperature -40 to 150 °C

APPLICATION CIRCUIT

June 1988_______________________________ _______________________________________________ l/ io

293



TDA1908

CONNECTION DIAGRAM
(top view)

SCHEMATIC DIAGRAM

2/10
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TDA1908

TEST CIRCUIT
+ Vs

THERMAL DATA

^ th  j-tab Thermal resistance junction-tab max 12 °c/w
^ th  j-amb Thermal resistance junction-ambient max (°) 70 °c/w

(°) Obtained with tabs soldered to printed circuit board with min copper area.

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb= 25°C, Rth (heatsink)= 
8 °C/W, unless otherwise specified)

Parameter Test condition Min. Typ. Max. Unit

V s Supply voltage 4 30 V

V 0 Quiescent output voltage V s = 4V 1.6 2.1 2.5
V s = 18V 8.2 9.2 10.2 V
V s = 30V 14.4 15.5 16.8

ld Quiescent drain current V s = 4V 15
V s = 18V 17.5 mA
V s = 30V 21 35

V CEsat Output stage saturation voltage lC= 1A 0.5
(each output transistor) V

lc = 2 .5 A 1.3

PQ Output power d = 10% f = 1 KHz
V s = 9V r l = 4 n 2.5
V s = 14V R l = 4£l 5.5
V s = 18V R l = 4 n 7 9 W
V s = 22V R L= 8n 6.5 8
V s = 24V R L= 1 6 n 4.5 5.3

5 f7  SGS-THOMSON
RjflD©K@IIILIiOT®R!lD(ei
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TDA1908

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test condition Min. Typ. Max Unit

d Harmonic distortion f = 1  KHz
V S = 9V R L= 4 0  

P0 = 50 mW to 1 ,5W 
V s = 18V R L= 4 f i  

P0 = 50 mW to 4W 
V s = 24V R l = 16H  

P0= 50 mW to 3W

0.1

0.1

0.1

%

Vj Input sensitivity V s = 9V R l = 4 a  P0= 2.5W  
V s = 14V R l = 4 a  P0= 5.5W  
V s = 18V R l = 4 0  P0= 9W 
V s = 22V R l = 8 0  P0= 8W 
V s = 24V R l = 1 6 0  P0= 5.3W

37
52
64
90

1 1 0

mV

V j Input saturation voltage (rms)

il 
il 

h 
ii 

ro
 —

1 —
1

<
 <

 <
 < 0.8

1.3 
1.8
2.4

V

Rj Input resistance (pin 8 ) f = 1 KHz 60 1 0 0 K a

ls Drain current f = 1 KHz
V s = 14V R l = 4 0  P0 = 5.5W  
V s = 18V R|_= 4 0  P0= 9W 
V s = 22V R l = 8 0  P0= 8W 
V s = 24V R L= 1 60  P0= 5.3W

570
730
500
310

mA

rj Efficiency V s = 18V f = 1 KHz
R L= 4 0  P0= 9W 72 %

BW Small signal bandwidth (-3 dB) V s = 18V R l = 4 0  P0= 1W 40 to 40 000 Hz

Gv Voltage gain (open loop) f = 1 KHz 75 dB

Gv Voltage gain (closed loop) V s = 18V R l = 4 0  
f = 1 KHz P0= 1W 39.5 40 40.5 dB

ejvj Total input noise
Rg = 5 0 0

(°) R q= 1 KO 
Rg = 10 KO

1.2
1.3
1.5 4.0

MV

Rg = 5 0 0
(oo) R g= 1 K O  

Rg = 10 K O

2 . 0
2 . 0
2 . 2 6.0

mV

S/N Signal to noise ratio V s = 18V 
P0 = 9W 
R l = 4 0

Ra= 10KO  
Rg= 0 («)

92
94 dB

Rq= 10KO  . 
Rg= 0 1 ]

88
90 dB

SVR Supply voltage rejection V s = 18V R L= 4 0  
f r i p p l e = ' I O O H z  R g = 10KO

40 50 dB

T sd Thermal shut-down junction , * 
temperature *

145 °C

Note:
(° ) Weighting filter = curve A.
(°°) Filter with noise bandwidth: 22 Hz to 22 KHz,

4 / 1 0 SCS-THOMSON
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TDA1908

Fig. 1 - Quiescent output 
voltage vs. supply voltage

0 4 8 12 16 20 24 VS(V)

Fig. 2 -  Quiescent drain cur
rent vs. supply voltage

0 4 8 12 16 20 24 vs (v )

Fig. 3 - Output power vs. 
supply voltage

Fig. 4 - Distortion vs. out
put power (R. =  16ft)

G-4275

Fig. 5 -  Distortion vs. out- Fig. 6 - Distortion vs. out
put power (RL=  4ft )

Fig. 7 -  Distortion vs. fre
quency (Rl =  16ft)

>0 IO2 IO3 10*- f(Hz)

Fig. 8 -  Distortion vs. fre
quency (Rl =  8 ft)

Fig. 9 - Distortion vs. fre
quency (R l =  4ft )

G-4270

d 8 p~ N 1M m ■ 111 n i m m i  I mu ■ i- h -i-h i (•/.)6 = = = : : :  :

ooi —H t4 »— ,L1 • »—
10 I0 2 I03 10* t (Hz)

5/10SGS-THOMSON
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TDA1908

Fig. 10 - Open loop fre
quency response

I0 lO2 I03 I04 I05 f(Hz)

Fig. 11 -  Output power vs. 
input voltage

Fig. 12 - Values of capacitor 
Cx versus gain and Bw

Fig. 13 -  Supply voltage 
rejection vs. voltage gain

0 20 30 40 50 G v (dB)

Fig. 14 - Supply voltage re
jection vs. source resistance

10 Rg <Kft)

Fig. 15 -  Max power dis
sipation vs. supply voltage

Fig. 16 -  Power dissipation 
and efficiency vs. output 
power (Vs=  14V)

Fig. 17 -  Power dissipation 
and efficiency vs. output 
power (Vs=  18V)

Fig. 18 -  Power dissipation 
and efficiency vs. output 
power (Vs=  24V)

n(•/.;
70

60

50

40

30

20

10
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TDA1908

APPLICATION INFORMATION

Fig. 19 - Application circuit w ith bootstrap

♦Vs

Fig. 20 - P C. board and component lay-out o f the circuit of fig. 19 (1:1 sca|e)

SCS-THOMSON
7/10



TDA1908

APPLICATION INFORMATION (continued)

Fig. 21 -  Application circuit w ithout bootstrap Fig‘ 22 " p utput. Power vs-
supply voltage (circuit of
fig. 21)

*vs

0 6 12 18 24 Vs (V)

Fig. 23 - Position control for car headlights

*VS= 14.4 V

8 / 1 0
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TDA1908

APPLICATION SUGGESTION
The recommended values o f the external components are those shown on the application circuit of 
fig. 19.
When the supply voltage Vs is less than 10V, a 100ft resistor must be connected between pin 1 and pin 4 
in order to obtain the maximum output power.
Different values can be used. The following table can help the designer.

Component Raccom.
value

Purpose Larger than 
raccomanded value

Smaller than 
raccomanded value

Allowed range

Min. Max.

Ri 10 K ft Close loop gain 
setting.

Increase of gain. Decrease of gain. 
Increase quiescent 
current.

9 R2

r 2 ioo a Close loop gain 
setting.

Decrease of gain. Increase of gain. R i /9

r3 1 ft Frequency stability Danger of oscillation 
at high frequencies 
with inductive loads.

r 4 100 ft Increasing of output 
swing with low V s.

4 7 ft 330 ft

C l 2.2 JUF Input DC 
decoupling.

Lower noise Higher low fre
quency cutoff. 
Higher noise.

0.1 nF

c2 0.1 m F Supply voltage 
bypass.

Danger of 
oscillations.

C3 2.2 m F Inverting input DC 
decoupling.

Increase of the 
switch-on noise

Higher low fre
quency cutoff.

0.1 m F

c4 10 juF Ripple Rejection. Increase of SVR. 
Increase of the 
switch-on time.

Degradation of 
SVR.

2.2 mF 100 m F

C5 47 juF Bootstrap
Increase of the 
distortion at low 
frequency

10 juF 100/zF

C6 0 .2 2 /iF Frequency stability. Danger of oscillation.

c7 1000 juF Output DC 
decoupling.

Higher low fre
quency cutoff.

9 /1 0SGS-THOMSON
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TDA1908

THERM AL SHUT-DOWN
The presence of a thermal limiting circuit offers
the following advantages:

1} An overload on the output (even if it is 
permanent), or an above lim it ambient tem
perature can be easily supported since the 
Tj cannot be higher than 150°C.

2) The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device

damage due to high junction temperature.
If, for any reason, the junction temperature 
increase up to 150°C, the thermal shut-down 
simply reduces the power dissipation and the 
current consumption.

The maximum allowable power dissipation 
depends upon the size of the externa! heatsink 
(i.e. its thermal resistance); fig. 26 shows the 
dissipable power as a function of ambient tem
perature for different thermal resistance.

Fig. 24 -  Output power and 
drain current vs. case tem
perature

0' 50 100 Tc is t -C

Fig. 25 -  Output power and 
drain current vs. case tem
perature

Fig. 26 -  Maximum power 
dissipation vs. ambient tem
perature

MOUNTING INSTRUCTIONS
The thermal power dissipated in the circuit may 
be removed by soldering the tabs to a copper 
area on the PC board (see Fig. 27).

Fig. 27 -  Mounding example

During soldering, tab temperature must not 
exceed 260°C and the soldering time must not 
be longer than 12 seconds.

Fig. 28 - Maximum power 
dissipation and thermal re
sistance vs. side

o 10 20 30 40 l(mm)

10/10 SGS-THOMSON
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10W AUDIO AMPLIFIER WITH MUTING

The TDA 1910 is a monolithic integrated circuit 
in M ULTIW ATT® package, intended for use in 
Hi-Fi audio power applications, as high quality 
TV sets.

The TDA 1910 meets the DIN 45500 (d =  0.5%) 
guaranteed output power of 10W when used at 
24V/412. A t 24V/812 the output power is 7W 
min. Features:
— muting facility
— protection against chip over temperature
— very low noise
— high supply voltage rejection
— low "sw itch-on" noise.

The TDA 1910 is assembled in MULTIW ATT®
package that offers:
— easy assembly
— simple heatsink
— space and cost saving
— high reliability.

ABSOLUTE M AXIMUM RATINGS

V s Supply voltage 30 V
■o Output peak current (non repetitive) 3.5 A
■o Output peak current (repetitive) 3.0 A
V, Input voltage 0 to + Vs V
Vi Differential input voltage ± 7 V
V i l Muting thresold voltage v s V
^ t o t Power dissipation at T case=  90°C 20 W
T stg  / Tj Storage and junction temperature -40 to 150 °C

TEST CIRCUIT
♦VS

June 1988 1/12



TDA1910

CONNECTION DIAGRAM (Top view)

tab connected to pin 6

SCHEMATIC DIAGRAM

2/12
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TDA1910

TEST CIRCUIT

+ vs

MUTING CIRCUIT
*vs

3/12SGS-THOMSON
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TDA1910

THERMAL DATA

Rth j_c Thermal resistance junction-case max 3 °c/w

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb— 25°C, Rth (heatsink) =  
4°C/W, unless otherwise specified)

Parameter Test condition Min. Typ. Max. Unit

V s Supply voltage 8 30 V

V Q Quiescent output voltage V s = 18V 8.3 9.2 10 VV s = 24V 11.5 12.4 13.4

Id Quiescent drain current V s = 18V 19 32 mA
V s = 24V 21 35

V c e  sat Output stage saturation voltage o ii NJ > 1
V

lc = 3 A 1.6

PQ Output power d = 0.5% f = 40 to 15,000Hz  
V s = 1 8V R L= 4Q 6.5 7
V s = 24V R l = 4 Q 10 12 W
V s = 24V R L= 8Q 7 7.5

d = 10% f = 1 KHz 
V s = 18V R l = 4Q 8.5 9.5
V s = 24V R L= 412 15 17 W
V s = 24V R l = 8Q 9 10

d Harmonic distortion f = 40 to 15,000 Hz
V s = 1 8V R L= 4Q

P0= 50 mW to 6.5W 0.2 0.5
V s= 24V R L= 412

PQ= 50 mW to 10W 0.2 0.5 %
V s = 24V R L= 8 f l

P0= 50 mW to 7W 0.2 0.5

d Intermodulation distortion V s = 24V R l = 4Q P0= 10W 
f]_= 250 Hz f 2= 8 KHz 0.2 %

(D IN  45500)

V j  Input sensitivity f = 1 KHz
V s = 18V R l = 4 Q  P0= 7W 170
V s = 24V R l = 4 Q  P0= 12W 220 mV
V s = 24V R l = 8Q P0= 7.5W 245

V j  Input saturation voltage (rms) V s = 18V 1.8 \/
V s = 24V 2.4

Rj Input resistance (pin 5) f = 1 KHz 60 100 KQ

Id Drain current V s = 24V f = 1 KHz
R L= 4Q P0= 12W 820 mA
R , = 8Q Pn= 7.5W 475

4 /1 2
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TDA1910

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test condition Min. Typ. Max. Unit

17 Efficiency V s = 24V f = 1 KHz
R L= 4 0  P0= 12W 62 %
R L= 8 0  P0= 7.5W 65

BW Small signal bandwidth V s = 24V R L= 4 0  p 0= iw 10 to 120,000 Hz

BW Power bandwidth V s = 24V R l = 4 0 40 to 15.000 Hz
P0 = 12W d <  0.5%

Gv Voltage gain (open loop) f = 1 KHz 75 dB

Gv Voltage gain (closed loop) V s = 24V r l = 4 o 29.5 30 30.5 dB
f = 1 KHz P0 = 1W

ejsj Total input noise Rg = 5 0 0 1.2 3.0
Rg= 1KO ( o ) 1.3 3.2 Mv
Rg = ï O K n 1.5 4.0

Rg = 5 0 ^ 2.0 5.0
R g =  1K fi (OO) 2.0 5.2 m V
Rg = 1 0 K f i 2.2 6.0

S/N Signal to noise ratio V s = 24V Rg = 10K fi 103 dB
P0 = 12W Rg = 0 (o) 97 105
R L= 4 0

Rg = 10KH 100 dB
Rg ~ 0 (00) 93 100

SVR Supply voltage rejection V s = 24V r l = 4 n 50 60 dB
f ripple= 1°0  Hz Rg= 1 0 K O

T sd Thermal shut-down case Ptot= 8W 110 125 °C
: temperature

MUTING FUNCTION (Refer to Muting circuit)

V T Muting-off threshold voltage 
(pin 11)

1.9 4.7 V

V T Muting-on threshold voltage 
(pin 11)

0 1.3
V

6 V s

R i Input resistance (pin 1) Muting off 80 200 KO

Muting on 10 30 O

R 11 Input resistance (pin 11) 150 KO

a t Muting attenuation Rg + R 2= 10 K n 50 60 dB

Note:
(°) Weighting filter = curve A.
(°°) Filter with noise bandwidth: 22 Hz to 22 KHz. 
(*) See fig. 29 and fig. 30.

SGS-THOMSON
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TDA1910

Fig. 1 -  Quiescent output 
voltage vs. supply voltage

Fig. 4 -  Output power vs.

Fig. 7 -  Distortion vs.

6/12

Fig. 2 -  Quiescent drain 
current vs. supply voltage

Fig. 5 -  Output power vs. 
supply voltage

Fig. 8 -  Output power vs.

10 B 2 K)3 10* f(H z)

Fig. 3 -Open loop frequency 
response

Fig. 6 -  Distortion vs.
output power

Fig. 9 -  Output power vs. 
frequency

^  '  6-3700

Vg=2AV
Rl =8A E

d:=0.2°/.
=

d:=0,.1°/,

d=0.2°/.
V

16 '25 40 63 16 25 40 63 16 25 40 63 16 25 40 63

10 102 103 10* f (Hz)
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TDA1910

Fig. 10 -  Output power vs. 
input voltage

Fig. 11 -  Output power vs.

3 5 TO 30 50 100 Vj(mV)

Fig. 12 -  Total input noise 
vs. source resistance

Fig. 13 -  Values of capaci- Fig. 14 -  Supply voltage re-
tor Cx vs. bandwidth (BW) jection vs. voltage gain

Fig. 15 -  Supply voltage re
jection vs. source resitance

SVR

(dB)

80

60

40

20

0
103 10A Rg (H)

G-36 97

1
VS = 24V

'ripple =100 Hz

Fig. 16 -  Power dissipation 
and efficiency vs. output
power

_________ G-3731

Ptot
(W)

8

6

4

2

Vg = 24V  
t=1KHz 
RL= 8H

a
(•/.:

80

60

40

20

o

%

/ Ptot

U

0 4 8 12 16 P0 (W )

Fig. 17 -  Power dissipation 
and efficiency vs. output

Fig. 18 -  Max power dissi
pation vs. supply voltage
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TDA1910

APPLICATION INFORMATION

Fig. 19 - Application circuit without muting Fig. 20 - PC board and component lay-out of the
circuit of fig. 19 (1:1 scale)

CS -  O I K / 1

Fig. 21 - Application circuit with muting

♦Vs

Performance (circuits of fig. 19 and 21) 
P0 =  12W (40 to 15000 Hz, d <0.5% ) 
Vs =  24V 
ld =  0.82A 
Gv =  30 dB

8/12 rZJ  SGS-THOMSON
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TDA1910

APPLICATION INFORMATION (continued)

Fig. 22 -  Two position DC tone control (10 dB boost 50 Hz and 
20 KHz) using change o f pin 1 resistance (muting function)

Fig. 23 -  Frequency re
sponse of the circuit of 
fig. 22

Gv 

(dB)

42 

40 

38 

36 

34 

32 

30 

28

10 102 103 104 f(Hz)

Fig. 24 - 10 dB 50 Hz boost tone control using change of pin 1 Fig. 25 -- Frequency re
resistance (muting function) sponse of the circuit of

Fig. 26 -  Squelch function in TV applications Fig. 27 - Delayed muting circuit



TDA1910

MUTING FUNCTION
The output signal can be inhibited applying a DC voltage Vx to pin 11, as shown in fig. 28 

Fig. 28

The input resistance at pin 1 depends on the threshold voltage VT at pin 11 and is typically.

R 1 =  200 K n

R-i =  10 n

1.9V < V X <  4.7V

0 V <  VT <  1.3V 
6 V <  VT <  Vs

m uting-off

muting-on

Referring to the following input stage, the possible attenuation of the input signal and therefore of the 
output signal can be found using the following expression.

Considering Rg=  10 Kf2 the attenuation in the muting-on condition is typically A x =  60 dB. In the 
m uting-off condition, the attenuation is very low, typically 1.2 dB.
A very low current is necessary to drive the threshold voltage Vx because the input resistance at pin 11 
is greater than 150 Kf2. The muting function can be used in many cases, when a temporary inhibition 
of the output signal is requested, for example:

— in switch-on condition, to avoid preamplifier power-on transients (see fig. 27)
— during commutations at the input stages.
— during the receiver tuning.

The variable impedance capability at pin 1 can be useful in many applications and we have shown 2 
examples in fig. 22 and 24, where it has been used to change the feedback network, obtaining 2 different 
frequency responses.

10/12 SGS-THOMSON
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APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of fig. 21. Different 
values can be used.
The following table can help the designer.

Component Recomm.
value

Purpose Larger than 
recommended value

Smaller than 
recommended value

Allowei

Min.

d range 

Max.

Rg + R 1 10102 Input signal imped, 
for muting operation

Increase of the atte
nuation in muting-on 
condition.Decrease of 
the input sensitivity.

Decrease of the atte
nuation in muting 
on condition.

r 2 3.3102 Close loop gain 
setting.

Increase of gain. Decrease of gain. 
Increase quiescent 
current.

9 R 3

r 3 10012 Close loop gain 
setting.

Decrease of gain. Increase of gain. R 2 /9

r 4 m Frequency stability Danger of oscillation 
at high frequencies 
with inductive loads.

Pi 20K £2 Volume poten
tiometer.

Increase of the 
switch-on noise.

Decrease of the input 
impedance and the 
input level.

10K ft 100Kft

C 1
C2
C3

1 mF 
1 mF 

0.22 juF

Input DC 
decoupling.

Higher low fre
quency cutoff.

c4 2.2 mF Inverting input DC 
decoupling.

Increase of the 
switch-on noise.

Higher low fre
quency cutoff.

0.1 juF

c 5 0.1 /*F Supply voltage 
bypass.

Danger of 
oscillations.

c6 10 juF Ripple Rejection. Increase of SVR. 
Increase of the 
switch-on time.

Degradation of 
SVR.

2.2 m F 100 juF

C 7 47 juF Bootstrap. Increase of the distor
tion at low fre
quency.

10 juF 100 juF

C8 0 :2 2 /uF Frequency stability. Danger of oscillation.

c9 2200 m F 
(R l = 4 ft) 
1000 m F

(R l = 8« )

Output DC 
decoupling.

Higher low fre
quency cutoff.

11/12SGS-THOMSON
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THERMAL SHUT-DOWN

The presence of a thermal limiting circuit offers the following advantages:

1) An overload on the output (even if it is permanent), or an above lim it ambient temperature can be 
easily supported since the Tj cannot be higher than 150°C.

2) The heatsink can have a smaller factor of safety compared with that of a conventional circuit. There 
is no possibility of device damage due to high junction temperature.
If for any reason, the junction temperature increases up to 150°C, the thermal shut-down simply 
reduces the power dissipation and the current consumption.

The maximum allowable power dissipation depends upon the size of the external heatsink (i.e. its ther
mal resistance); fig. 31 shows this dissipable power as a function of ambient temperature for different 
thermal resistance.

Fig. 29 -  Output power and 
drain current vs. case tern-

Fig. 30 -  Output power and 
drain current vs. case tem
perature

-------1-------
I

VS= 24 V
f=1KHz
Rl = 8 A

Pn

!d \

Vt
0 20 AO 60 80 100 120 140 TCase(°C)

Fig. 31 - Maximum allow
able power dissipation vs.

-50 0 50 KXTambfC)

MOUNTING INSTRUCTIONS

The power dissipated in the circuit must be removed by adding an external heatsink.
Thanks to the M ultiwatt®  package attaching the heatsink is very simple, a screw or a compression 
spring (clip) being sufficient. Between the heatsink and the package it is better to insert a layer of silicon 
grease, to optimize the thermal contact; no electrical isolation is needed between the two surfaces.

12/12 5Ï SGS-THOMSON
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TDA2003

10W CAR RADIO AUDIO AMPLIFIER

The TDA 2003 has improved performance with 
the same pin configuration as the TDA 2002. 
The additional features of TDA 2002, very low 
number of external components,ease of assembly, 
space and cost saving, are maintained.
The device provides a high output current capa
b ility  (up to 3.5A) very low harmonic and cross
over distortion.
Completely safe operation is guaranteed due to 
protection against DC and AC short circuit bet
ween all pins and ground, thermal over-range, 
load dump voltage surge up to 40V and fortuitous 
open ground.

ABSOLUTE MAXIMUM RATINGS

V s Peak supply voltage (50 ms) 40 V

V s DC supply voltage 28 V

V s Operating supply voltage 18 V

lo Output peak current (repetitive) 3.5 A
lo Output peak current (non repetitive) 4.5 A
^ t o t Power dissipation at Tcase=  90° C 20 W
T s tg  / T j Storage and junction temperature -40 to 150 °C

TEST CIRCUIT

June 1988 1 /9
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TDA2003

CONNECTION DIAGRAM
(top view)

S U P P L Y  V O L T A G E  

O U T P U T  

G R O U N D  

IN V E R T IN G  IN P U T  

IN V E R T IN G  IN P U T

SCHEMATIC DIAGRAM

THERMAL DATA

Rth j-case Thermal resistance junction-case max 3 °C/W

2/9
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TDA2003

^ S T  C IRCUIT AC TEST CIRCUIT

e l e c t r ic a l  CHARACTERISTICS (Vs=  14.4V, Tamb=  25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

DC CHARACTERISTICS (Refer to DC test circuit)

Vs Supply voltage 8 18 V

V0 Quiescent output voltage (pin 4) 6.1 6.9 7.7 V

ld Quiescent drain current (pin 5) 44 50 mA

AC CHARACTERISTICS (Refer to AC test circuit, Gv=  40 dB)

Po Output power d = 10% 
f = 1 kHz r l = 4 a 5.5 6 W

r l = 2 a 9 10 W
Rl = 3.20 7.5 W
Rl = 1.612 12 W

Vj(rms) Input saturation voltage 300 m V

Vj Input sensitivity f = 1 kHz 
P0 = 0.5W R L= 4 a 14 m V
P0 = 6W Rl = 412 55 m V
P0 = 0.5W R|_= 212 10 m V
P0 = 1 ow Rl = 212 50 m V

3 /9SGS-THOMSON
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TDA2003

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit

B Frequency response (-3 dB) P0 = 1W 
R l = 412 40 to 15,000 Hz

d Distortion f -  1 kHz
P0= 0.05 to 4.5W R|_= 412 
P0= 0.05 to 7.5W R l =2£2

0.15
0.15

%
%

Rj Input resistance (pin 1 ) f = 1 kHz 70 150 k£2

Gv Voltage gain (open loop) f = 1 kHz 
f = 10 kHz

80
60

dB
dB

Gv Voltage gain (closed loop) f = 1 kHz 
R l  = 412

39.3 40 40.3 dB

ejsj Input noise voltage (0) 1 5 juV

ijsj Input noise current (0) 60 200 pA

rj Efficiency f = 1 kHz
P0= 6W R|_= 412 
Po=10W  R l = 2  a

69
65

%
%

SVR Supply voltage rejection f = 1 0 0  Hz
v ripple= ° - 5V  
Rg= 1 0 k a  R L= 4 0 30 36 dB

(0) Filter with noise bandwidth: 22 Hz to 22 kHz

Fig. 1 -  Quiescent output 
voltage vs. supply voltage

Fig. 2 -  Quiescent drain cur
rent vs. supply voltage

Fig. 3 -  Output power vs. 
supply voltage

0 5 10 15 VS (V)

4 /9
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TDA2003

Fig. 7 - Distortion vs. out
put power

Fig. 8 - Distortion vs. fre- Fig. 9 - Supply voltage rejec-
quency tion vs. voitage gain

10 102 103 10 ‘  f (Hz) 30 35 AO A5 50 Gv(dB)

Fig. 10 -  Supply voitage 
rejection vs. frequency

10 102 103 10‘  f (Hz)

Fig. 11 - Power dissipation 
and efficiency vs. output

Fig. 12 - Power dissipation 
and efficiency vs. output 
power (Rl =z 2s2)

57 SGS-THOMSON 5 /9
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TDA2003

APPLICATION INFORMATION

Fig. 17 -  P.C. board and component layout for the 
circuit of fig. 16(1:1 scale)

Fig. 16 -  Typical application 
circuit

Fig. 18 -  20W bridge configura- Fig. 19 -  P.C. board and component layout for the
tion application circuit (*) circuit of fig. 18 (1:1 scale)

6 /9
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T D A 2 0 0 3

APPLICATION INFORMATION (continued)

Fig. 20 - Low cost bridge configuration application circuit (*) (PQ =  18W)

0.1pF

( * )  In this application the device can support a short circuit between every side of 
the loudspeaker and ground.

Fig. 21 - P.C. board and component layout for the low-cost bridge amplifier of fig. 20, in stereo version 
(1:1 scale)

CS-0103/3

BUILT-IN PROTECTION SYSTEMS

Load dump voltage surge
The TDA 2003 has a circuit which enables it to 
withstand a voltage pulse train, on pin 5, of the 
type shown in fig. 23.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 5, in order to assure that the 
pulses at pin 5 will be held within the limits 
shown in fig. 22.

A suggested LC network is shown in fig. 23. With 
this network, a train o f pulses w ith amplitude up 
to 120V and width o f 2 ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulsed or DC) exceeds 18V. For 
this reason the maximum operating supply 
voltage is 18V.

7 /9/= T  SGS-THOMSON
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Short-circuit (AC and DC conditions)
The TDA 2003 can withstand a permanent 
short-circuit on the output for a supply voltage 
up to 16V.

Polarity inversion
High current (up to 5A) can be handled by the 
device with ho damage for a longer period than 
the blow-out time of a quick 1A fuse (normally 
connected in series with the supply).
This feature is added to avoid destruction if, 
during fitting to the car, a mistake on the con
nection of the supply is made.

Open ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA 2003 
protection diodes are included to avoid any 
damage.

Inductive load
A protection diode is provided between pin 4 
and 5 (see the internal schematic diagram) to

allow use of the TDA 2003 with inductive loads. 
In particular, the TDA 2003 can drive a coupling 
transformer for audio modulation.

DC voltage
The maximum operating DC voltage on the 
TDA 2003 is 18V.
However the device can withstand a DC voltage 
up to 28V w ith no damage. This could occur 
during winter if two batteries were series con
nected to crank the engine.

Thermal shut-down
The presence of a thermal lim iting circuit offers 
the following advantages:
1) an overload on the output (even if it is per

manent), oran excessive ambient temperature 
can be easily withstood.

2) the heat-sink can have a smaller factor com
pared w ith that of a conventional circuit. 
There is no device damage in the case of ex
cessive junction temperature: all that happens 
is that PQ (and therefore Ptot) and ld are 
reduced.

Fig. 24 - Output power and 
drain current vs. case tem
perature (Rj_ = 4 n )

Fig. 25 -  Output power and 
drain current vs. case tem
perature (Rl = 2 n )

8 /9

322

£Z7 SCS-THOMSON



TDA2003

PRATICAL CONSIDERATION 

Printed circuit board
The layout shown in fig. 17 is recommended. If 
different layouts are used, the ground points of 
input 1 and input 2 must be well decoupled from 
the ground of the output through which a rather 
high current flows.

Assembly suggestion
No electrical insulation is required between the

package and the heat-sink. Pin length should be 
as short as possible. The soldering temperature 
must not exceed 260°C for 12 seconds.

Application suggestions
The recommended component values are those 
sjown in the application circuits of fig. 16. 
Different values can be used. The following table 
is intended to aid the car-radio designer.

Component Recommended
value Purpose Larger than 

recommended value
Smaller than 

recommended value

C1 2.2 MF Input DC 
decoupling

Noise at switch-on, 
switch-off

C2 470 //F Ripple rejection Degradation of SVR

C3 0.1 juF Supply bypassing Danger of oscillation

C4 1000/liF Output coupling to 
load

Higher low frequency 
cutoff

C5 0.1 fiF Frequency stability Danger of oscillation at 
high frequencies with 
inductive loads

C X 1
2 7T B R1

Upper frequency 
cutoff

Lower bandwidth Larger bandwidth

R 1 (Gv-1 ) * R2 Setting of gain Increase of drain current

R2 2.2 a Setting of gain and 
SVR

Degradation of SVR

R3 1 n Frequency stability Danger of oscillation at 
high frequencies with 
inductive loads

Rx =  20 R2 Upper frequency 
cutoff

Poor high frequency 
attenuation

Danger of oscillation

51 SGS-THOMSON
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10+10W STEREO AMPLIFIER FOR CAR RADIO

The TDA2004A is a class B dual audio power 
amplifier in MULTI WATT® package specifically 
designed for car radio applications; stereo ampli
fiers are easily designed using this device that 
provides a high current capability (up to 3.5A) 
and that can drive very low impedance loads 
(down to 1.612).
Its main features are:

Low distortion.
Low noise.
High reliability of the chip and of the package 
w ith additional safety during operation thanks 
to protections against:
— output AC short circuit to ground;
— very inductive loads

— overrating chip temperature; 
load dump voltage surge;

— fortuitous open ground;
Space and cost saving: very low number of ex
ternal components, very simple mounting system 
with no electrical isolation between the package 
and the heatsink.

ABSOLUTE MAXIMUM RATINGS

Vs Operating supply voltage 18 V

Vs DC supply voltage 28 V

Vs Peak supply voltage (for 50ms) 40 V

lo (*) Output peak current (non repetitive t =  0.1ms) 4.5 A
lo (*) Output peak current (repetitive f  >  10Hz) 3.5 A
P  t o t Power dissipation at T ^  =  60°C 30 W

T j ,  Tstg Storage and junction temperature -40 to 150 °C

(*) The max. output current is internally limited.

CONNECTION DIAGRAM
(Top view)

Tab connected to pin 6 S-3420/2

BOOTSTRAP 1 
OUTPUT 1 
+ VS
OUTPUT 2 
BOOTSTRAP 2 
QND
INPUT-K2) 
INPUT-(2) 
SVRR 
INPUT-*- (1) 
INPUT-0)

June 1988 1 /7
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Fig. 2 -  PC board and components layout (scale 1:1)

2 /7
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THERMAL DATA

Rth j-case Thermal resistance junction-case 3 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb= 25°C, Gv=  50 dB, 
Rth (heatsink) =  4°C/W, unless otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage 8 18 V

v 0 Quiescent output voltage V s = 14.4V 6.6 7,2 7.8 V
V s = 13.2V 6.0 6.6 7.2 V

ld Total quiescent drain current Vs = 14.4V 65 120 mA
V s = 13.2V 62 120 mA

'SB Stand-by current Pin 3 grounded 5 mA

Po Output power (each channel) f = 1 KHz d = 10%
V s = 14.4V

r l = 4 a 6 6.5 W
Rl = 3.2 a 7 8 W
r l = 2 a 9 10(*) W
Rl = 1.6 a 10 11 W

V s = 13.2V
Rl = 3.2 a 6 6.5 W
r l = 1 .6  a 9 10 W

Vs = 16V
r l = 2  a 12 W

d Distortion (each channel) f = 1 KHz 
V5 = 14.4 V R. = 4 a
Pn= 50 mW to 4W 0.2 1 %
V, = 14.4V R, = 2 a
Pn= 50 mW to 6W 0.3 1 %
V, = 13.2V R, = 3.2 a
Pn= 50 mW to 3W 0.2 1 %
V, = 13.2V R, = 1.6n
P0= 50 mW to 6W 0.3 1 %

CT Cross talk

<
 <

o 
«* 

ii 
ii 

^
 ->

3 
<

Rl = 4 0
f = 1 KHz 50 60 dB
f = 10 KHz Rg = 5 KO 40 45 dB

V j Input saturation voltage 300 mV

Ri Input resistance (non inverting 
input)

f = 1 KHz 70 200 KO

f L Low frequency roll off (-3 dB) Rl = 4 0 35 Hz
r l = 2 0 50 Hz
Rl = 3.2a 40 Hz
R L= 1.6 a 55 Hz

High frequency roll off (-3 dB) Rl = 1.612 to 4 a 15 KHz

Gv Voltage gain (open loop) f = 1 KHz 90 dB

3 / 7Æ T  SGS-THOMSON
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TDA2004A

ELECTRICAL CHARACTERISTICS (continued)

Parameters Test conditions Min. Typ. Max. Unit

Gv Voltage gain (closed loop) f = 1 KHz 48 50 51 dB

Closed loop gain matching 0.5 dB

eN Total input noise voltage Rg= 10 K12(°) 1.5 5 mV

SVR Supply voltage rejection f riDole= 100 Hz Rg= 10 Ka  
C3= 10 /xF V ripple=0.5Vrms 35 45 dB

V Efficiency V s = 14.4V f = 1 KHz 
R L=412 P0= 6.5W 70 %
R L= 2 a  P0= 10W 
Vs = 13.2V f = 1 KHz

60 %

R ,= 3 .2  a  P0-  6.5W 70 %
R l =1.6  a  Po=10W 60 %

T j Thermal shut down junction
temperature 145 °C

(*) 9.3W without bootstrap. .
(°) Bandwidth filter: 22 Hz to 22 KHz.

Fig. 3 -  Quiescent output 
voltage vs. supply voltage

8 10 12 14 16 VS!V)

Fig. 6 -  Output power vs.

*  10 12 14 16 VS (VJ

4 /7
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Fig. 4 -  Quiescent drain
current vs. supply voltage

0 8 10 12 U  16 VS(V)

Fig. 7 -  Output power vs.

0 8 10 12 14 16 VS (V)

Fig. 5 -  Distortion vs. out
put power

G-«299/1

7 Ï Ï Hill M i l l
Gv-50dl3

VS = 13.2V RL=3.2n 

V5 -.UZVRl.4 A

' i m i ï "
VS,13.2V Rl-.1.6A

Vs = 14.4V RLt 2ü I

TT

0.01 0.1 P0 (W)

Fig. 8 -  Distortion vs. fre

ie 102 103 104 KHz)



TDA2004A

Fig. 9 -  Distortion vs. fre-

10 102 103 10* f(Hz)

Fig. 10 - Supply voltage

1 3 10 30 C3{juF)

Fig. 11 -  Supply voltage
rejection vs. frequency

G *4307/1

Fig. 12 -  Supply voltage 
rejection vs. values of ca
pacitors C2 and C3

Fig. 13 -  Supply voltage 
rejection vs. values of ca
pacitors C2 and C3

1 2  5 10 20 C3(mF)

Fig. 14 -  Gain vs. input 
sensitivity

Fig. 15 -  Maximum allow
able power dissipation vs.

-Î>0 0 50 100 Ta mb CCI

Fig. 16 -  Total power dissi
pation and efficiency vs.

4 8 12 16 20 24 P0 (W)

Fig. 17 -  Total power dissi
pation and efficiency vs.

2 4 6 8 TO 12 P0 (W)
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TDA2004A

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit o f fig. 1. 
Different values can be used; the following table can help the designer.

Component Recomm.
value Purpose Larger than Smaller than

Ri 120 Ka Optimisation of the 
output signal simmetry

Smaller PQ max Smaller P0 max

R2 and R4 1 k  a
Close loop gain setting (*)

Increase of gain Decrease of gain

R3 and Rs 3 .3  a Decrease of gain Increase of gain

R6 and R7 1 a Frequency stability Danger of oscillation at 
high frequency with 
inductive load

C i and C2 2 .2  juF Input DC decoupling High turn-on delay High turn-on pop 
Higher low frequency 
cutoff. Increase of noise.

c 3 1 0  juF Ripple rejection Increase of SVR.
Increase of the switch-on 
time.

Degradation of SVR.

C4  and Cé 1 0 0  mF Bootstrapping Increase of distortion 
at low frequency.

C5 and C7 100/xF Feedback Input DC 
decoupling.

Cg and C9 0.1 juF Frequency stability. Danger of oscillation.

C1 0  and 
c l 1

1 0 0 0  juF to 
2200 juF

Output DC decoupling. Higher low-frequency 
cut-off.

(*) The closed-loop gain must be higher than 26dB

6/7
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TDA2004A

BUILT-IN PROTECTION SYSTEMS
Load dump voltage surge
The TDA2004A has a circuit which enables it to 
withstand a voltage pulse train, on pin 9, of the 
type shown in Fig. 19.

If the supply voltage peaks to more than 40V, 
then an LC filte r must be inserted between the 
supply and pin 9, in order to assure that the 
pulses at pin 9 w ill be held within the limits 
shown.

A suggested LC network is shown in Fig. 18. 
With this network, a train of pulse w ith ampli
tude up to 120V and with of 2ms,can be applied 
to point A. This type of protection is ON when 
the supply voltage (pulse or DC) exceeds 18V. 
For this reason the maximum operating supply 
voltage is 18V.

Fig. 18

FROM
SUPPLY
LINE

A L = 2mH

S -  1901/1

I
X

-----O T 0  PIN 9

3000 /j F  
16V

Fig. 19

VS(V)

Short circuit (AC conditions)
The TDA2004A can withstand an accidental short- 
circuit from the output to ground caused by a 
wrong connection during normal working.

Polarity inversion
High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series w ith the supply). This feature 
is added to avoid destruction, if during fitting to 
the car, a mistake on the connection of the 
supply is made.

Open ground
When the radio is the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA2004A 
protection diodes are included to avoid any 
damage.

Inductive load
A protection diode is provided to allow use of 
the TDA2004A with inductive loads.

DC voltage
The maximum operating DC voltage on the 
TDA2004 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur 
during winter if two batteries are series con
nected to crank the engine.

Thermal shut-down
The presence of a thermal lim iting circuit offers 
the following advantages:
1) an overload on the output (even if it is per

manent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all that 
happens is the PQ (and therefore Ptot) and ld 
are reduced.

The maximum allowable power dissipation 
depends upon the size of the external heatsink 
(i.e. its thermal resistance); Fig. 15 shown this 
dissipable power as a function of ambient tem
perature for different thermal resistance.

I l l/ = T  SGS-THOM SON
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TDA2005
r —  SCS-THOMSON

20W BRIDGE AMPLIFIER FOR CAR RADIO

The TDA2005 is class B dual audio power 
amplifier in MULT I W ATT®  package specifically 
designed for car radio application: power booster 
amplifiers are easily designed using this device 
that provides a high current capability (up to 
3.5A) and that can drive very low impedance 
loads (down to 1.612 in stereo applications) 
obtaining an output power of more than 20W 
(bridge configuration).

High output power: Po =  10 + 10W @ RL =  212, 
d =  10%; P0 =  20W @ RL =  412, d =  10%.

High reliability of the chip and package with ad
ditional complete safety during operation thanks 
to protection against:

— output DC and AC short circuit to ground;
— overrating chip temperature
— load dump voltage surge
— fortuitous open ground
— very inductive loads

Flexibility in use: bridge or stereo booster 
amplifiers with or without boostrap and with 
programmable gain and bandwidth.

Space and cost saving: very low number of 
external components, very simple mounting 
system with no electrical isolation between the 
package and the heatsink (one screw only).
In addition, the circuit offers loudspeaker protec
tion during short circuit for one wire to ground.

Multiwatt-11 ®

ORDERING NUMBERS:
TDA2005M -  Bridge application 
TDA2005S -  Stereo application

ABSOLUTE MAXIMUM RATINGS

Vs Operating supply voltage 18 V
Vs DC supply voltage 28 V
Vs . Peak supply voltage (for 50ms) 40 V
lo ( ) Output peak current (non repetitive t =  0.1ms) 4.5 A
lo <*> Output peak current (repetitive f >  10Hz) 3.5 A
^tot Power dissipation at T ^  =  60°C 30 W
T~stg/ Tj Storage and junction temperature -40 to 150 °C

(*) The max. output current is internally limited.

CONNECTION DIAGRAM
(Top view)

Tab connected to pin 6

BOOTSTRAP 1 
OUTPUT 1 
♦ V s
OUTPUT 2 
BOOTSTRAP 2 
GND
INPUT+(2)
IN PUT-(2) 
SVRR 
INPUT-(I) 
INPUT* (1)

June 1988 1 /1 7
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SCHEMATIC DIAGRAM

THERMAL DATA

Rth Thermal resistance junction-case o\J °c/w

2 /1 7
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TDA2005

BRIDGE AM PLIFIER APPLICATION (TDA2005M) 

Fig. 1 -  Test and application circuit (Bridge amplifier)

Fig. 2 -  P.C. board and component layout (scale 1:1)

C S -0109/2

SGS-THOMSON 3 / 1 7
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ELECTRICAL CHARACTERISTICS (Refer to the bridge application circuit, Tamb=  25°C, 
Gv=  50 dB, Rth (heatsink)  ̂4°C/W, unless otherwise specified).

Parameters Test conditions Min. Typ. Max. Unit

v s Supply voltage 8 18 V

V OS Output offset voltage(°) V s =  14.4V 150 mV
{between pin 8 and 10) V s =  13.2V 150 mV

I d Total quiescent drain current V s = 14.4 V R l = 422 75 150 mA

V s = 13.2V R l = 3.212 70 160 mA

Po Output power Gi ll O ss f = 1 KHz

V s = 14.4V R l = 422 18 20 W
R l = 3.222 20 22 W

V s = 13.2V R l = 3.222 17 1 9 W

d Distortion f = 1 KHz 
v  =  14.4 V R i_=  422
P0 =  50 mW to 15W 1 %
V s = 13.2V Ri = 3.222
P0 =  50 mW to 13W 1 %

V j. Input sensitivity f = 1 KHz 
P0 = 2W R l = 422 9 mV
P0 =  2W R l = 3.222 8 mV

Ri Input resistance f = 1 KHz 70 K22

f|_ Low frequency roll off (-3 dB) R l = 3.2 22 40 Hz

f H High frequency roll off (-3 dB) R l = 3.2 22 20 KHz

Gv Closed loop voltage gain f = 1 KHz 50 dB

eN Total input noise voltage R g =  1 0  K 22(c>o) 3 10 m V

SVR Supply voltage rejection Rq= 10 K 22 C4= 10 )uF
f ripple= 100 Hz 
V ripple= 0.5 V 45 55 dB

V Efficiency V s = 14.4V f = 1 KHz
P0 =  20W R l = 422 60 %
P0 = 22W R|_= 3.222 60 %
V s = 13.2V f = 1 KHz
P0 = 19W R l = 3.222 58 %

Tj Thermal shut-down junction V s =  14.4V R l = 422
temperature f = 1 KHz Ptot= 13W 145 °C

V o S H Output voltage with one side V s = 14.4 V R l = 422
of the speaker shorted to ground V s= 13.2V R l = 3.222 2 V

(°) For TD A  2005M only.
( ° ° ) Bandwidth filter: 22 Hz to 22 KHz.

4 /1 7
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TDA2005

Fig. 3 -  Output offset voltage 
vs. supply voltage

8 10 12 14 16 VS (V)

Fig. 4 -  Distortion vs. out
put power (Bridge amplifier)

— - -
Vs = 14.4 
Gv= 50c 
Rl = 4 ÎI 
f = 1KH;

,V . +1—

—
IB

: I j|| • I j M
•j

i_;_' ' !-
1 r  ! ; !

;

= = S ±

— h t -

il I ! -LlLLL
1 * 6 8 10 2 P0 (W)

Fig. 5 -  Distorsion vs. out- 
put power (Bridge amplifier)

BRIDGE AM PLIFIER DESIGN
The following considerations can be useful when designing a bridge amplifier.

Parameter Single ended Bridge

Vo max Peak output voltage 
(before dipping)

T  <Vs - 2 V CEsat) V s - 2 V CEsat

'o max Peak output current 
(before clipping)

1 (Vs -  2 V CE sat) Vs - 2 V CEsat
2 Rl r l

Po max rms output power 
(before clipping)

1 (V5 - 2 V CEsat)’ IVs - 2 V CEsat)-
4 2 R|_ 2 R L

where: V CE sat =  output transistors saturation voltage
V s =  allowable supply voltage 
Rl  =  load impedance.

Voltage and current swings are twice for a bridge 
amplifier in comparison with single ended 
amplifier. In order words, w ith the same RL the 
bridge configuration can deliver an output power 
that is four times the output power of a single 
ended amplifier, while, with the same max 
output current the bridge configuration can 
deliver an output power that is twice the output 
power of a single ended amplifier. Core must be 
taken when selecting Vs and RL in order to avoid

an output peak current above the absolute 
maximum rating.
From the expression for lomax, assuming Vs =  
14,4V and VCE ^  =  2V, the minimum load 
that can be driven by TDA2005 in bridge con
figuration is:

RLm in
V s ~ 2  VC Esat _

'o max

1 4 .4 -4
3.5

2.97 a

5 /1 7Æ 7  SGS-THOM SON
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TDA2005

BRIDGE AMPLIFIER DESIGN (continued)

Gv
Ri

R2 • R4 |
r 2  + r 4

For sufficiently high gains (40 50 dB) it is
possible to put R2  =  R4  and R3= 2 Rlf  simpli- 
fing the formula in:

Gv = 4 Ri.
r 2

Gv (dB) R 1 (SI) R2— R4  (s i) R3  (s i)

40 1 0 0 0 39 2 0 0 0

50 1 0 0 0 1 2 2 0 0 0

STEREO AMPLIFIER APPLICATION (TDA 2005S) 

Fig. 7 -  Typical application circuit
* vs

6/ 17______________________________  SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (Refer to the stereo application circuit, Tamb=  25°C, 
Gv=  50 dB, Rth (heatsink)=  4°C/W , unless otherwise specified).

Parameters Test conditions Min. Typ. Max. Unit

v s Supply voltage 8 18 V

V 0 Quiescent output voltage V s = 14.4V 6.6 7.2 7.8 V
V s = 13.2V 6 6.6 7.2 V

'd Total quiescent drain current V s = 14.4V 65 120 mA
V s = 13.2V 62 120 mA

Po Output power (each channel) f = 1 KHz d = 10%
6.5V s = 14.4V Rl = 4Q 6 W

Rl = 3.212 7 8 W
Rl = 212 9 10 W
Rl = 1.612 10 11 W

V s = 13.2V Rl = 3.212 6 6.5 W
R L= 1.612 9 10 W

V s = 16V RL= 212 12 W

d Distortion (each channel) f = 1 KHz 
V ,=  14.4V Rl = 412
Pn = 50 mW to 4W 0.2 1 %
V , = 14.4V R, = 212
Pn = 50 mW to 6W 0.3 1 %
V«. = 13.2V R, = 3.217
Pn= 50 mW to 3W 0.2 1 %
V ,=  13.2V R, = 1.612
P0 = 40 mW to 6W 0.3 1 %

CT Cross talk (° ) V s= 14.4V 
r l = 4n f = 1 KHz 60 dB

Vo = 4 V rms
Rg= 5 K f i f = 10 KHz 45 dB

v i Input saturation voltage 300 mV

Vj Input sensitivity f = 1 KHz P0 = 1W 
Rl = 412 6 mVRl = 3.212 5.5

Ri Input resistance f = 1 KHz 70 200 K12

f L Low frequency roll off (-3 dB) Rl = 2 12 50 Hz

f H High frequency roll off (-3 dB) R l = 2 12 15 KHz

Gv Voltage gain (open loop) f = 1 KHz 90 dB

G
V

Voltage gain (closed loop) f = 1 KHz 48 50 51 dB

AGV Closed loop gain matching 0.5 dB

eN Total input noise voltage Rg= 10 KQ (oo) 1.5 5 mV

(°) For TDA 2005S only.
(°°) Bandwidth filter: 22 Hz to 22 KHz.

5 Î SCS-THOM SON
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TDA2005

ELECTRICAL CHARACTERISTICS (continued)

Parameters Test conditions Min. Typ. Max. Unit

SVR Supply voltage rejection Rg= 10 Ka f npple= 100 Hz 35 45 dB
C3= 10juF V rlPple= 0.5V

n Efficiency V s = 14.4V f = 1 KHz
R l = 4ft P0= 6.5W 70 %
r l = 2ft P0= 10W 60 %
Vs = 13.2V f = 1 KHz
Rl = 3.212 P0= 6.5W 70 %
r l = 1.6ft P0= 10W 60 %

Tj Thermal shut-down junction 
temperature 145 °C

Fig. 8 -  Quiescent output 
voltage vs. supply voltage

8 10 12 14 16 VS(V)

Fig. 9 -  Quiescent drain cur
rent vs. supply voltage

0 8 10 12 14 16 VS(V)

Fig. 1 0 - Distortion vs. out
put power

TTTf T T T T m
Gv=50dl3 I VS = 13.2V Rl-.3.20. I

Vs -14.4V R |_-4 ft

VS--U2V Rl-.1.6A

Vs = 14.4V Rl -. 2C1

„

0.01 0.1 1 p0 (W)

Fig. 11 -  Output power vs. 
supply voltage

Fig. 12 -  Output power vs.

8 10 12 14 16 VS (V)

Fig. 13 -  Distortion vs. 
frequency

' TTTT
:14.4V 
= 50dB

vs=
Gv

p0=;Î.5W
= 2fL 'T1 R,

r i  n■ Z±LL....
P0 = 25W

=4û r* 7 rl

10 102 103 104 t (Hz)

8 /1 7
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Fig. 14 - Distorsion vs. 
frequency

Fig. 15 -  Supply voltage re
jection vs. C3 g, 306 /,

Fig. 16 -  Supply voltage

G*--SOdB 
Rg -- 10KO

10' 103 30 C J( /uF )

Fig. 17 -  Supply voltage 
rejection vs. values of ca
pacitors C2 and C3

Fig. 18 -  Supply voltage re
jection vs. values of ca-

Fig. 19 -  Gain vs. input 
sensitivity

Vs-14.4

Rl = 4J1

vX
V*o = 6W

s X sT

X
(PC 3.5W \

\
\ X V

\

T \

100 300

Fig. 20 -  Gain vs. input 
sensitivity

Fig. 21 - Total power dissi
pation and efficiency vs.

Fig. 22 - Total power dissi
pation and efficiency vs.

« 12 16 20. 24 f^(W) 10 12 P0 (W)

fZ J  SGS-THOMSON 9 /1 7
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APPLICATION SUGGESTION
The recommended values of the components are those shown on Bridge application circuit of fig. 1. 
Different values can be used, the following table can help the designer.

Component Recommended
Value Purpose Larger than Smaller than

R l 1 2 0  Kn Optimization of the 
output symmetry

Smaller P0  max Smaller PQ max

r 2 1 k a Closed loop gain 
setting (see BRIDGE 
AMPLIFIER  
DESIGN) (*)

r 3 2  Ktt

R4 and R5 1 2  ft

R6 and R7 1 n Frequency stability Danger of oscillation 
at high frequency 
with inductive loads

Ct 2 .2  juF Input DC 
decoupling

High turn on delay

Higher turn on pop. 
Higher low frequency

C2 2.2 iuF Optimization of 
turn on pop and 
turn on delay.

cutoff.
Increase of noise.

c3 0 .1  mF Supply by pass Danger of oscillation.

C4 1 0  /iF Ripple Rejection Increase of SVR. 
Increase of the 
switch-on time.

Degradation of SVR.

C5 and C7 1 0 0  juF Bootstrapping Increase of distortion 
at low frequency.

C6 and C8 2 2 0  mF Feedback input 
DC decoupling, low 
frequency cutoff.

Higher low frequency 
cutoff.

C9 and C10 0.1 m F Frequency stability. Danger of oscillation.

(*) The closed loop gain must be higher than 32dB.

10/17
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APPLICATION INFORMATION

Fig. 23 - Bridge amplifier w ithout boostrap

Fig. 24 - P.C. board and component layout of the circuit of Fig. 23 ( 1 : 1 scale)

C S -  0 2 40

SCS-THOMSON 11/17
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APPLICATION INFORMATION (continued) 
Fig. 25 -  Dual - Bridge amplifier

+ Vs

Fig. 26 -  P.C. board and components layout o f circuit of Fig. 25 (1:1 scale)

1 2 /1 7 £ 7 7  SCS-THOMSON
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APPLICATION INFORMATION (continued) 

Fig. 27 - Low cost bridge amplifier (Gv =  42dB)

Fig. 28 -  P.C. and component layout of the circuit of Fig. 27 (1:1 scale)

CS -0238

51 SGS-THOMSON
MMilLiOT©KgD(g§
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TDA2005

A P P L IC A T IO N  IN F O R M A T IO N  (continued)

Fig. 29 - 10 + 10W stereo amplifier with tone balance and 
loudness control

VS = .K.4V

Fig. 30 - Tone control 
response (circuit of Fig. 29)

K> 10* .01 10 * tIHxl

Fig. 31 -  20W Bus amplifier

vs»tav

14/17 SGS-THOMSON

346



TDA2005

Fig. 32 -  Simple 20W two way amplifier (Fc =  2KHz)

Fig. 33 -  Bridge amplifier circuit suited for low-gain applications (Gv =  34dB)

r Z J  SGS-THOM SON
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APPLICATION INFORMATION (continued) 

Fig. 34 -  Example of muting circuit

BUILT-IN PROTECTION SYSTEMS
Load dump voltage surge
The TDA2005 has a circuit which enables it to 
withstand a voltage pulse train, on pin 9, of the 
type shown in Fig. 36.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the 
pulses at pin 9 will be held withing the limits 
shown.
A suggested LC network is shown in Fig. 35. 
With this network, a train of pulses with ampli
tude up to 120V and width of 2ms can be 
applied at point A. This type of protection is 
ON when the supply voltage (pulse or DC) 
exceeds 18V. For this reason the maximum 
operating supply voltage is 18V.

Fig. 35

FROM
SUPPLY
LINE

A L = 2mH

S -  1901/1

I
i

-OTO PIN 9

3000 ^iF 
16V

Fig. 36
vs (V)

Short circuit (AC and DC conditions)
The TDA2005 can withstand a permanent short- 
circuit on the output for a supply voltage up 
to 16V.

Polarity inversion
High current (up to 10A) can be handled by the 
device w ith no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This feature 
is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier w ill be damaged. On the TDA2005 
protection diodes are included to avoid any 
damage.

Inductive load
A protection diode is provided to allow use of 
the TDA2005 with inductive loads.

DC voltage
The maximum operating DC voltage for the 
TDA2005 is 18V.
However the device can withstand a DC voltage 
up to 28V w ith no damage. This could occur 
during winter if two batteries are series con
nected to crank the engine.

1 6 /1 7 51 SGS-THOMSON
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BUILT-IN PROTECTION SYSTEMS (continued)

Thermal shut-down
The presence of a thermal lim iting circuit offers
the following advantages:

1) an overload on the output (even if it is per
manent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared w ith that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all that 
happens is that PQ (and therefore Ptot) and ld 
are reduced.

The maximum allowable power dissipation 
depends upon the size of the external heatsink 
(i.e. its thermal resistance); Fig. 37 shows the 
dissipable power as a function of ambient tem
perature for different thermal resistance.

Loudspeaker protection
The circuit offers loudspeaker protection during 
short circuit for one wire to ground.

Fig. 37 - Maximum allow
able power dissipation vs. 
ambient temperature

-5 0  0 • 50 100 TambCC)

Fig. 38 -  Output power and 
drain current vs. case tem
perature

0 40 80 120 Tcase ' c o

Fig. 39 -  Output power and 
drain current vs. case tem
perature

0 40 80 120 160 Tcase(*C)
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“ 7#. TDA2006

12W AUDIO AMPLIFIER

The TDA2006 is a monolithic integrated circuit 
in Pentawatt package, intended for use as a low 
frequency class "A B " amplifier. A t ± 12V, d =  
10% typically it,provides 12W output power on 
a 4£2 load and 8W on a 8^2. The TDA2006 pro
vides high output current and has very low 
harmonic and cross-over distortion. Further the 
device incorporates an original (and patented) 
short circuit protection system comprising an 
arrangement for automatically lim iting the dis
sipated power so as to keep the working point 
of the output transistors w ith in their safe oper
ating area. A conventional thermal shutdown

system is also included. The TDA2006 is pin to 
pin equivalent to the TDA2030.

Pentawatt

ORDER CODE: TDA2006H 
TDA2006V

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage ± 15 V
V, Input voltage v s
V, Differential input voltage ± 12 V
I» Output peak current (internally limited) 3 A
P tot Power dissipation at T case=  90°C 20 W
Tstg / Tj Storage and junction temperature -40 to 150 °C

TEST AND APPLICATION CIRCUIT

June 1988 1 /9
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CONNECTION DIAGRAM

SCHEMATIC DIAGRAM

2 /9

352

£ $ 7  SGS-THOMSON



TDA2006

THERMAL DATA
R Thermal resistance junction-case th-j case max 3 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs = ± 12V, Tamb =25°C  unless 
otherwise specified)

Paremeter Test Conditions Min. Typ. Max. Unit

vs Supply voltage ± 6 ± 15 V

Id Quiescent drain current 40 80 mA

!b Input bias current 0.2 3 juA

< 0 c/> Input offset voltage V s = ± 15V ± 8 mV

>OS Input offset current ± 80 nA

vOS Output offset voltage ± 10 ± 100 mV

Po Output power d = 10% 
f = 1 KHz 
R L = 4Q 12 W
R L = 8f2 6 8 W

d Distortion P0 = 0.1 to 8W
r l  = 4 a  

f  = 1 KHz
0.2 %

P0 = 0.1 to 4W 
R|_ = 8 0  
f  = 1 KHz

0.1 1 %

Vj Input sensitivity
P0 = 10W

f = 1KHz 
R L = 4 0 200 mV

P0 = 6W R l  = 8 0 220 mV

B Frequency response (-3dB)

in0CL R l  = 4 0 20 Hz to 100 KHz

Ri Input resistance (pin 1) 0.5 5 M ÎÎ

Gv Voltage gain (open loop) f = 1  KHz 75 dB

Gv Voltage gain (closed loop) 29.5 30 30.5 dB

eN Input noise voltage B (-3dB) = 22Hz to 22KHz 3 10 mV

'N Input noise current
R l  = 4 0 80 200 pA

SVR Supply voltage rejection R, = 4 0  
R q = 22KO  
fripp le=  100Hz (*)

40 50 dB

•d Drain current P0 = 12W R L = 4 0 850 mA

“0 o ii 00 £ R|_ = 8 0 500 mA

Tj Thermal shutdown junction 
temperature

145 °C

(*) Referring to Fig. 15, single supply.

3 /9Æ 7  SGS-THOMSON
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TDA2006

Fig. 1 -  Output power vs. 
supply voltage

Fig. 2 - Distortion vs. output Fig. 3 -  Distortion vs. fre-
power quency

Fig. 4 -  Distortion vs. fre- Fig. 5 -  Sensitivity vs. output
quency power

Fig. 6 -Sensitivity vs. output 
power

Fig. 7 -  Frequency response 
w ith different values of the 
ro llo ff capacitor C8 (see 
fig. 13)

4 /9

Fig. 8 -  Value of C8 vs. 
voltage gain fo r different 
bandwidths (see fig. 13)

Fig. 9 -  Quiescent current 
vs. supply voltage

354
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Fig. 10 -  Supply voltage 
rejection vs. voltage gain

Fig. 11 -  Power dissipation 
and efficiency vs. output 
power

Fig. 12 - Maximum power

6 8  10 12 1« iV s (V.

Fig. 13 -  Application circuit w ith Fig. 14 -  P.C. board and component
split power supply layout for the circuit of fig. 13

5 /9r = J  SGS-THOMSON
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TDA2006

Fig. 15 -  Application circuit w ith single Fig. 16 -  P.C. board and component
power supply layout fo r the circuit of fig. 15

Fig. 17 -  Bridge amplifier configuration with split power supply (pQ =  2 4 \ i\ i

'  =  ±  12V)

6/9
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PRACTICAL CONSIDERATION

Printed circu it board
The layout shown in Fig. 14 should be adopted 
by the designers. If different layout are used, 
the ground points o f input 1 and input 2 must be 
well decoupled from ground of the output on 
which a rather high current flows,

Assembly suggestion
No electrical isolation is needed between the 
package and the heat-sink with single supply 
voltage configuration.

Application suggestion
The recommended values of the components are 
the ones shown on application circuits of Fig. 13. 
Different values can be used. The following table 
can help the designers.

Component Recommended
value Purpose Larger than 

recommended value
Smaller than 
recommended value

R l 22 K ft Closed loop gain 
setting

Increase of gain Decrease of gain (*)

r 2 68CK2 Closed loop gain 
setting

Decrease of gain (*) Increase pf gain

r 3 22 K n Non inverting input 
biasing

Increase of input 
impedance

Decrease of input 
impedance

r 4 1f i Frequency stability Danger of oscillation at 
high frequencies with 
inductive loads

r 5 3 R 2 Upper frequency 
cutoff

Poor high frequencies 
attenuation

Danger of oscillation

C i 2.2 m F Input DC decoupling Increase of low 
freqencies cut off

c 2 22 mF Inverting input DC 
decoupling

Increase of low 
frequencies cutoff

C3C4 0.1 /iF Supply voltage by pass Danger of oscillation

C5C6 100 juF Supply voltage by pass Danger of oscillation

C 7 0.22 n f Frequency stability Danger of oscillation

C8
1

27TBR!
Upper frequency 
cutoff

Lower bandwidth Larger bandwidth

D 1D 2 1N4001 To protect the device against output voltage spikes.

(*) Closed loop gain must be higher than 24dB

SGS-THOMSON
R®0©In3©[l[LI©ra©R!l0(§i
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TDA2006

SHORT CIRCUIT PROTECTION

The TDA2006 has an original circuit which 
limits the current of the output transistors. Fig. 
18 shows that the maximum output current is 
a function of the collector emitter voltage; 
hence the output transistors work within their 
safe operating area (Fig. 19).

This function can therefore be considered as 
being peak power lim iting rather than simple 
current limiting.
It reduces the possibility that the device gets 
damaged during an accidental short circuit 
from AC output to ground.

Fig. 18 -  Maximum output 
current vs. voltage VCe(Sat} 
across each output transistor

Fig. 19 -  Safe operating area and 
collector characteristics o f the pro
tected power transistor

S-0764/1

THERMAL SHUT-DOWN

The presence of a thermal limiting circuit offers 
the following advantages:

1) An overload on the output (even if it is 
permanent), or an above lim it ambient tem
perature can be easily supported since the 
Tj cannot be higher than 150°C.

2) The heatsink can have a smaller factor of

safety compared with that of a conventional 
circuit. There is no possibility of device 
damage due to high junction temperature.

If for any reason, the junction temperature 
increases up to 150°C, the thermal shutdown 
simply reduces the power dissipation and 
the current consumption.^

8 /9
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TDA2006

Fig. 20 -  Output power and 
drain current vs. case tem
perature (RL=  4n )

Fig. 21 -  Output power and 
drain current vs. case tem
perature (Rl =  8 f t )

The maximum allowable power dissipation dissipable power as a function of ambient tem- 
depends upon the size of the external heatsink perature for different thermal resistances.
(i.e. its thermal resistance); fig. 22 shows the

Fig. 22 -  Maximum allow- Fig. 23 -  Example of heatsink
able power dissipation vs. 
ambient temperature

Dimension suggestion

The following table shows the lenght of the heatsink 
in fig. 23 for several values of Ptot and Rth.

Pt o t (W) 12 8 6

Lenght of 
heatsink (mm) 60 40 30

Rth of heatsink 
<°C/W)

4.2 6.2 8.3

9 /9SGS-THOMSON
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TDA2007

6+6W STEREO AMPLIFIER

The TDA 2007 is a class AB dual Audio power 
amplifier assembled in single in line 9 pins 
package, specially designed for stereo appli
cation in music centers TV receivers and portable 
radios. Its main features are:

— High output power
— High current capability
— Thermal overload protection
— Space and cost saving: very low number of 

external components and simple mounting 
thanks to the SIP. 9 package.

ABSOLUTE M AXIMUM  RATINGS

v s Supply voltage 28 V
lo Output peak current (repetitive f >  20 Hz) 3 A
lo Output peak current (non repetitive, t =  100 jus) 3.5 A
P tot Power dissipation at T ^ ^  =  70°C 10 W
Tstg / Tj Storage and junction temperature -40 to 150 °C

STEREO TEST CIRCUIT

January 1991 1/6
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TDA2007

C O N N E C T IO N  D IA G R A M
(Top view)

OUT (1)

+ vs

OUT (2) 

GNÔ

IN PUT+(2) 

INPUT (2) 

SVR

INPUT -(1  ) 

INPUT + ( 1 )

S C H E M A T IC  D IA G R A M

7

T H E R M A L  D A T A

max 8 °C/W
max 70 °C/W

R th j-case Thermal resistance junction-case 
Rth i-amb Thermal resistance junction-ambient

2/6
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TDA2007

ELECTRICAL CHARACTERISTICS (Refer to the stereo application circuit, Tamb=  25°C, 
V s =  18V, Gv =  36 dB, unless otherwise specified)

Parameters Test conditions Min. Typ. Max. Unit

Vs Supply voltage 8 26 V

V 0 Quiescent output voltage 8.5 V

Id Total quielscent drain current 48 90 mA

P0 Output power (each channel) f = 100 Hz to 16 KHz 
♦ d = 0.5%
V s = i 3V Rl  = 4 f l  
Vs = 22V RL = 812

5.5
5.5

6
6

W
W

d Distortion (each channel) f = 1 KHz, V s = 18V, RL = 4S7 
P0 = 100 mW to 3W

0.1 %

f = 1 KHz, V s= 22V, Rl = 8f l  
P0 = 100 mW to 3W

0.05 %

CT Cross talk (°°° ) RL = 00 

Rg = 10 K n

f = 1 KHz 50 60 dB

f = 10 KHz 40 50 dB

Vj Input saturation voltage (rms) 300 mV

Rj  Input resistance f = 1 KHz 70 200 Kn

f|_ Low frequency roll off (-3 dB)
RL = 4S7, C10= C11= 2200juF

40 Hz

f|_l High frequency roll off (-3 dB) 80 KHz

Gv Voltage gain (closed loop) f = 1 KHz 35.5 36 36.5 dB

A Gv Closed loop gain matching 0.5 dB

eN Total input noise voltage Rg = 10 KS7 (°) 1.5 mV

Rg = 10 Kfi (°°) 2.5 8 mV

SVR Supply voltage rejection 
(each channel)

Rg = 10 K£2 
f ripple-  " I F l z  
Vrippie= 0-5V

43 55 dB

T j Thermal shut-down junction 
temperature

145 °C

(°) Curve A. (°°) 22 Hz to 22 KHz. (00°) Optimized test box.

3 /6SGS-THOMSON
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TDA2007

Fig. 1 - Stereo test circuit (Gv = 36 dB)

Fig. 2 -  P.C. board and components layout of the circuit of fig. 1 ( 1 : 1  scale)

C S- 0 2 6 5

4/6
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TDA2007

Fig. 3 -  Output power vs. 
supply voltage (d =  0.5%)

Fig. 4 -  Output power vs. Fig. 5 -  Quiescent current 
vs. supply voltage

Fig. 6 -  Supply voltage 
rejection vs. value of capa
citor C3

Fig. 7 -  Supply voltage Fig. 8 -  Total power dissi-
rejection vs. frequency pation vs. output power

Fig. 9 - Cross-talk vs. fre

. . I I '
VS«18V

V  .
■

ie» IO2 103 10* f(H z )

Fig. 10 -  Simple short-circuit 
protection

Fig. 11 -  Example of muting 
circuit

5 /6r= 7  SGS-THOMSON
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TDA2007

APPLICATION INFORMATION
Fig. 12 -  12W bridge amplifier (d =  0,5%, Gv =  40dB)

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of fig. 1. Different 
values can be used; the following table can help the designer.

Component Recomm.
value Purpose Larger than Smaller than

R1and R3 1.3 KJT2
Close loop gain setting!*)

Increase of gain Decrease of gain

R2 and R4 18 0 Decrease of gain Increase of gain

R5 and R6 1 O Frequency stability Danger of oscillation at 
high frequency with 
inductive load

C1 and C2 2.2 mF Input DC decoupling High turn-on delay High turn-on pop 
Higher low frequency 
cutoff. Increase of noise

C3 22 juF Ripple rejection Better SVR. 
Increase of the 
switch-on time

Degradation of SVR.

C6 and C7 220 juF Feedback Input DC 
decoupling

C8 and C9 0.1 juF Frequency stability Danger of oscillation

C10and C11 1000 juF to 
2200 juF

Output DC decoupling Higher low-frequency 
cut-off

(*) The closed loop gain must be higher than 26 dB.

6/6 5Z SGS-THOMSON
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TDA2007A
SCS-THOMSON

6 + 6W SHORT-CIRCUIT PROTECTED STEREO AMPLIFIER
A D V A N C E  D A TA

■ HIGH OUTPUT POWER
■ HIGH CURRENT CAPABILITY
■ AC SHORT CIRCUIT PROTECTION
i  THERMAL OVERLOAD PROTECTION

DESCRIPTION
The TDA2007A is a class AB dual Audio power am
plifier assembled in single in line 9 pins package, 
specially designed for stereo application in music 
centers TV receivers and portable radios.

STEREO TEST CIRCUIT

May 1991 1/5

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice. 367



TDA2007A

PIN CONNECTION (top view)

SCHEMATIC DIAGRAM

THERMAL DATA

R t h  j -case Thermal Resistance Junction-case Max 8 °C/W
R t h  j -amb Thermal Resistance Junction-ambient Max 70 °C/W

2/5 SGS-THOMSON
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TDA2007A

ABSOLUTE MAXIMUM RATINGS

Symbol Param eter Value Unit

Vs Supply Voltage 28 V

lo Output Peak Current (repetitive f > 20 Hz) 3 A

lo Output Peak Current (non repetitive t = 100 p,s) 3.5 A

P to t Power Dissipation at T c a se = 70 °C 10 W

T s t g ,  T j Storage and Junction Temperature -  40 to 150 °C

ELECTRICAL CHARACTERISTICS (refer to the stereo application circuit, Tamb = 25 °C, 
Vs =  18 V, Gv = 36 dB, unless otherwise specified)

Symbol Param eter Test Conditions Min. Typ. Max. Unit
V s Supply Voltage 8 26 V

V 0 Quiescent Output Volt. 8.5 V

Id Total Quiescent Drain 
Current

50 90 mA

P o Output Power 
(each channel)

f = 100 Hz to 16 kHz 
d = 0.5 %
Vs = 18 V Rl = 4 Q 
Vs = 22 V Rl = 8 Q

5.5
5.5

6
6

W
W

d Distortion 
(each channel)

f = 1 kHz, Vs = 18 V, Rl = 4  O 
P0 = 100 mW to 3 W

0.1 %

f = 1 kHz, Vs = 22 V, Rl = 8 Q 
P0 = 100 mW to 3 W

0.05 %

CT Cross Talk (°°°) Rl = ~

Rg =10 k ^

f = 1 kHz 50 60 dB

f = 10 kHz 40 50 dB

V i Input Sat. Volt, (rms) 300 mV

R i Input Resistance f = 1 kHz 70 200 kQ

f L Low Frequency Roll Off 
( -  3 dB) RL = 4  O, C10 =C11 =2200 p,F)

40 Hz

f H High Frequency Roll Off 
( -  3 dB)

80 kHz

Gv Voltage Gain 
(closed loop)

f = 1 kHz 35.5 36 36.5 dB

A Gv Closed Loop Gain 
Matching

0.5 dB

eN Total Input Noise 
Voltage

Rg =10 kL2 (°) 1.5 liV

Rg = 10 kn  (°°) 2.5 8 MV
SVR Supply Voltage 

Rejection 
(each channel)

Rg =10 kO 
f r i p p l e  =  1 00 Hz 
V r i p p l e  =0.5 V

55 dB

Tj Thermal Shut-down 
Junction Temperature

145 °C

(°) Curve A. (°°) 22H z to 22KHz.

3/57 ^ 7  SGS-THOMSON
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TDA2007A

Figure 1 : Stereo Test Circuit (Gv = 36 dB).

Figure 2 : P.C. Board and Components layout of the Circuit of Fig.1 (1 : 1 scale).

CS- 0265
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TDA2007A

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of fig.1. Different values 
can be used ; the following table can help the designer.

Component Recommanded
Value Purpose Larger Than Smaller Than

R1, R3 1.3 kQ Close Loop Gain 
Setting (*)

Increase of Gain Decrease of Gain

R2 and R4 18 Q Decrease of Gain Increase of Gain

R5 and R6 1 Q Frequency Stability Danger of Oscillation at 
High Frequency with 
Inductive Load

C1 and C2 2.2 [xF Input DC Decoupling High Turn-on Delay High Turn-on Pop 
Higher Low Frequency 
Cutoff. Increase of 
Noise

C3 22 jxF Ripple Rejection Better SVR 
Increase of the 
Switch-on Time

Degradation of SVR

C6 and C7 220 |xF Feedback Input DC 
Decoupling

C8 and C9 0.1 |xF Frequency Stability Danger of Oscillation

C10 and C11 1000 |xF to 2200 |xF Output DC 
Decoupling

Higher Low-frequency 
Cut-off

(*) The closed loop gain must be higher than 26 dB.

APPLICATION INFORMATION

Figure 3 : 12 W Bridge Am plifier (d = 0.5%, Gv = 40 dB).

5/5K 7 SGS-THOMSON
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TDA2008
/E T  SCS -THOMSON
*7Æu H0(ĝ ©[lLll(g¥[KM0(gS

12W AUDIO AMPLIFIER (VS=22V, RL=4Q)

The TDA2008 is a monolithic class B audio 
power amplifier in Pentawatt®package designed 
for driving low impedance loads (down to 3.2£2). 
The device provides a high output current capabi
lity  (up to 3A), very low harmonic and crossover 
distortion.

In addition, the device offers the following 
features:

— very low number of external components;
— assembly ease, due to Pentawatt® power 

package with no electrical insulation require
ments;

— space and cost saving;
— high reliability;
— flexib ility in use;
— thermal protection.

Pentawatt

ORDERING NUMBER: TDA2008V

ABSOLUTE MAXIMUM  RATINGS

Vs DC supply voltage 28 V
lo Output peak current (repetitive) 3 A
lo Output peak current (non repetitive) 4 A
Ptot Power dissipation at Tcase =  90°C 20 W
Tstg, Tj Storage and junction temperature -40  to 150 °C

TYPICAL APPLICATION CIRCUIT

June 1988 1/7
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TDA2008

C O N N E C T IO N  D IA G R A M  (top view)

5

/ ' ' N U

- H - } 3
2

_a 1

T
tab  connected  to  p in 3

SUPPLY VOLTAGE
> O U T P U T  

GROU N D
> INVERTING INPUT 
NON INVERTING INPUT

S C H E M A T IC  D IA G R A M

2 /7
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TDA2008

DC TEST CIRCUIT

AC TEST CIRCUIT

3 /7SGS-THOMSON
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TDA2008

THERMAL DATA

Rth j _ c a s e  Thermal resistance junction-case max 3 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuits,Vs =  22V, Tamb=  25°C unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

V5 Supply voltage 10 28 V

V0 Quiescent output voltage 
(pin 4)

10.5 V

Id Quiescent drain current 
(pin 5)

65 115 mA

Po Output power d = 10% R (_— 812 8 W

f = 1 KHz Rl = 412 10 12 W

Vj (RMS) Input saturation voltage 300 mV

Vi Input sensitivity f = 1 KHz 
P0 = 0.5W R j_— 812 20 mV
P0 = 8W R j_= 812 80 mV
P0 = 0.5W R l = 412 14 mV
P0 = 12W R L= 412 70 mV

B Frequency response P0=1W 40 to 15 000 Hz
(-3 dB) Rl = 412

d Distortion f = 1 KHz
P0 = 0.05 to 4W Rl = 812 0.12 1 %
P0 = 0.05 to 6W R l = 412 0.12 1 %

R i Input resistance (pin 1) f = 1 KHz 70 150 K12

Gv Voltage gain (open loop)
f = 1 KHz Rl = 812

80 dB

Gv Voltage gain (closed loop) 39.5 40 40.5 dB

eN Input noise voltage 1 5 mV
R\A/= 99H7 tn 99 KH?

'N Input noise current 60 200 PA

SVR Supply voltage rejection Vripple= 0-5V 
Rg = 10K12 
R l  = 412

f = 100 Hz 30 36 dB

4 /7
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TDA2008

APPLICATION INFORMATION

Fig. 1 - Typical application circuit Fig. 2 -  P.C. board and component layout for 
the circuit of fig, 1 (1:1 scale)

CS-0126

Fig. 3 -  25W bridge configuration application 
circuit (°)

Fig. 4 -  P.C. board and component layout for 
the circuit of fig. 3(1 :1 scale)

CS-0127

(°) The value of the capacitors C3 and C4 are dif 
ferent to optimize the SVR (Typ. = 40 dB)

SCS-THOMSON 5 /7
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TDA2008

Fig. 5 -  Quiescent current 
vs. supply voltage

Fig. 8 - Distortion vs. fre
quency

VS=22V
Rl_=^0.

P0 = 2.5W p j j r } -

::::::
102 103 104 1 (Hz)

Fig. 6 - Output voltage vs. 
supply voltage

Fig. 9 - Supply voltage 
rejection vs. frequency

Fig. 7 -  Output power vs.

Fig. 10 - Maximum al
lowable power dissipation 
vs. ambient temperature

0 50 100 1 50 TambCC)
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TDA2008

PRACTICAL C O N SIDER ATIO NS

Printed circuit board
The layout shown in Fig. 2 is recommended. If 
different layouts are used, the ground points of 
input 1 and input 2 must be well decoupled from 
the ground of the output through which a rather 
high current flows.

Assembly suggestion
No electrical insulation is needed between

the package and the heat-sink. Pin length should 
be as short as possible. The soldering temperature 
must not exceed 260°C for 12 seconds.

Application suggestions
The recommended component values are those 
shown in the application circuits of Fig. 1. 
Different values can be used.The following table 
is intended to aid the car-radio designer.

Component Recommended
value Purpose Larger than 

recommended value
Smaller than 

recommended value

C1 2.2m F Input DC decoupling. Noise at switch-on, 
switch-off.

C2 470m F Ripple rejection. Degradation of SVR.

C3 0.1mF Supply bypassing. Danger of oscillation.

C4 1000mF Output coupling. Higher low frequency 
cutoff.

C5 0.1mF Frequency stability. Danger of oscillation 
at high frequencies 
with inductive loads.

R1 (Gv -1) • R2 Setting of gain. (*) Increase of drain 
current.

R2 2.212 Setting of gain and 
SVR.

Degradation of SVR.

R3 112 Frequency stability. Danger of oscillation 
at high frequencies 
with inductive loads.

(*) The closed loop gain must be higher than 26dB.

SGS-THOMSON 7/7
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10+10W HIGH QUALITY STEREO AMPLIFIER

The TDA2009 is class AB dual Hi-Fi Audio power 
amplifier assembled in M ultiwatt®  package, spe
cially designed for high quality stereo application 
as Hi-Fi and music centers. Its main features are:
— High output power (10 + 10W min. @ d =  0.5%)
— High current capability (up to 3.5A)
— Thermal overload protection
— Space and cost saving: very low number of 

external components and simple mounting 
thanks to the M ultiw att®  package.

ABSOLUTE M A X IM U M  R ATIN G S

Vs Supply voltage 28 V
'o Output peak current (repetitive f >  20Hz) 3.5 A
'o Output peak current (non repetitive, t  =  100jus) 4.5 A
^tot Power dissipation at T « ^  =  90°C 20 W
Tstg/ Tj Storage and junction temperature -40 to 150 °C

TEST C IR C U IT

March 1990 1/9
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TDA2009

CONNECTION DIAGRAM
(top view)

N . C .

O U T P U T  ( 1 )

+ vs
O U T P U T ( 2 )

N . C .

G N D

N O N  I N V . I N P U T ( 2 )  

INV. I N P U T  ( 2 )  

S V R R

INV. I N P U T  ( 1 )

N O N  I N V . I N P U T O )

-T a b  connected to pin 6 S- 5203/2

SCHEMATIC DIAGRAM

THERM AL DATA

Rth j-case Thermal resistance junction-case ma: 3 °C/W

2/9
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TDA2009

ELECTRICAL CHARACTERISTICS (Refer to the stereo application circuit, Tamb= 25°C, 
Vs =  23V, Gv =  36 dB, unless otherwise specified)

Parameters Test conditions Min. Typ. Max. Unit

Vs Supply voltage 8 28 V

v ° Quiescent output voltage Vs = 23V 11 V

Id Total quiescent drain current

00CMII>

55 120 mA

Po Output power f = 50 Hz to 16 KHz
d = 0.5% 
Vs = 23V Rl = 4 a 10 11 W

R L= 8 f i 6.5 W>COii>

R l =4S1 5.5 6.5 W
RL= 8 n 4 W

d Distortion f = 1 KHz 
V s = 23V Ri_ =  4 a 0.05P0= 100 mW to 8W %V s = 23V r l = 8 a 0.05PQ= 100 mW to 3W

CT Cross talk ( ° ° ° ) R|_= °° f = 1 KHz 50 65 dB

Rg = 10 K n f = 10 KHz 40 50 dB

Vj Input saturation voltage (rms) 300 mV

Ri Input resistance f = 1 KHz non inverting input 70 200 K a

Low frequency roll off (-3 dB)
R l -  4a

20 Hz

High frequency roll off (-3 dB) 80 KHz

Gv Voltage gain (closed loop) f = 1 KHz 35.5 36 36.5 dB

A Gv Closed loop gain matching 0.5 dB

eN Total input noise voltage R g = 10 Ka (°) 1.5 mV

Rg = 10 K a  (° °) 2.5 8 mV

SVR Supply voltage rejection Rg = 10 Ka
f ripple“ 100 Hz 43 55 dB
Vripp,e= 0.5V

T j Thermal shut-down junction 
temperature 145 °C

(°) Curve A. (°°) 22 Hz to 22 KHz. (°°°) Optimized test box.

SCS-THOMSON 3 / 9
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TDA2009

Fig. 1 - Test and application circuit (Gv =  36 dB)

Fig. 2 -  P.C. board and components layout of the circuit of fig. 1 ( 1 : 1  scale)

4 / 9 SGS-THOMSON
i*O3©[I[Li(M©[M0(gS

384



TDA2009

Fig. 3 -  Output power vs. Fig. 4 -  Output power vs. Fig. 5 -  Distortion vs. out
put power

10 12 14 16 18 20 22 24 26 V ,(V )
>0 14 18 22 26

Fig. 6 -  Distortion vs. fre
quency

Fig. 7 -  Quiescent current 
vs. supply voltage

Fig. 8 -  Supply voltage 
rejection vs. value of capa-

10 14 18 22 26

Fig. 9 -  Supply voltage 
rejection vs. frequency

SWR
(dB)

VS = 23V 
C3 = 22ajF 
Gvs36dB 
RgrlOKA

Fig. 10 -  Total power dissi
pation an efficiency vs. out
put power

__
ptot

r
10 + 10W 
STEREO•

/
/

1 /

7 /
/ vs := 23V

T r L:
t = IKHz

□ I

Fig. 11 -  Total power dissi
pation and efficiency vs. 
output power

i  8 12 16 20 24 P0 (W) 6 8 10 12 14 16 P0 (W)

5 1 SCS-THOMSON 5/9
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TDA2009

Fig. 12 - Cross-talk vs. fre-

10 K)2 103 10* f(H z )

Fig. 13 - Output power vs.

26 28 30 32 34 Gv (dB)

Fig. 14 -  Output power vs.

26 28 30 32 34 Gv (d B)

APPLICATION INFORMATION
Fig. 15 -  Simple short-circuit protection Fig. 16 -  Example of muting circuit

Fig. 18 -  Tone control re
sponse (circuit of fig. 17)

10 10. 10 10 l( Hz)

6 / 9
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TDA2009

APPLICATION INFORMATION (continued)

Fig. 19 -  High quality 10 + 20W two way amplifier for stereo music center (one channel only)

+15 V

WOOFER

TWEETER

Fig. 20 -  18W bridge amplifier (d =  0.5%, Gv =  40dB) Fig. 21 -  P.C. board and components layout
of the circuit of fig. 20 (1 : 1 scale)

C S -  0153

7/9a 7  SGS-THOMSON

387



TDA2009

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit o f fig. 1 . Different 
values can be used; the following table can help the designer.

Component
Recomm.

value
Purpose Larger than Smaller than

R1 and R3 1.2 K fi
Close loop gain setting(*)

Increase of gain Decrease of gain

R2 and R4 18 n Decrease of gain Increase of gain

R5 and R6 1 a Frequency stability Danger of oscillation at 
high frequency with 
inductive load

C1 and C2 2.2 mF Input DC decoupling High turn-on delay High turn-on pop 
Higher low frequency 
cutoff. Increase of noise

C3 22 mF Ripple rejection Better SVR. 
Increase of the 
switch-on time

Degradation of SVR.

C6 and C7 220 juF Feedback Input DC 
decoupling.

C8 and C9 0.1 juF Frequency stability. Danger of oscillation.

C10 and C11 1000 juF to 
2200 juF

Output DC decoupling. Higher low-frequency 
cut-off.

(*) The closed loop gain must be higher than 26dB

8 /9
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TDA2009

BUILD-IN PROTECTION SYSTEMS

Thermal shut-down

The presence of a thermal lim iting circuit offers
the following advantages:

1) an overload on the output (even it is per
manent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared w ith that of a conventional

Fig. 22 - Maximum allow
able power dissipation vs. 
ambient temperature

-50 0 5 0 100 TambCC)

MOUNTING INSTRUCTIONS
The power dissipated in the circuit must be 
removed by adding an external heatsink.
Thanks to the MULT I W ATT® package attaching 
the heatsink is very simple, a screw or a com
pression spring (clip) being sufficient. Between

circuits. There is no device damage in the 
case of excessive junction temperature: all 
that happens is that PQ (and therefore Ptot) 
and ld are reduced.

The maximum allowable power dissipation 
depends upon the size of the external heatsink 
(i.e. its thermal resistance); fig. 22 shows this 
dissipable power as a function of ambient tem
perature for different thermal resistance.

Fig. 23 - Output power vs. 
case temperature

0 40 60 120 Tcas^*C)

the heatsink and the package it  is better to  insert 
a layer of silicon grease, to optimize the thermal 
contact; no electrical isolation is needed between 
the two surfaces.

9 /9Æ 7  SGS-THOMSON
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TDA2009A

10+10W SHORT CIRCUIT PROTECTED STEREO AMPLIFIER

The TDA2009A is class AB dual Hi-Fi Audio 
power amplifier assembled in M ultiwatt®  pack
age, specially designed for high quality stereo 
application as Hi-Fi and music centers. Its main 
features are:

— High output power (10 + 10W min. @ d =  1%)
— High current capability (up to 3.5A)
— AC short circuit protection
— Thermal overload protection
— Space and cost saving: very low number of 

external components and simple mounting 
thanks to the M ultiwatt®  package.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 28 V
lo Output peak current (repetitive f >  20Hz) 3.5 A
lo Output peak current (non repetitive, t  =  100//s) 4.5 A
Ptot Power dissipation at T«-^ =  90°C 20 W
Tstg/ T j Storage and junction temperature -40 to 150 °C

TEST CIRCUIT

January 1991_________________________________________________  1 /9
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TDA2009A

C O N N E C T IO N  D IA G R A M
(Top view)

N.C.
OUTPUT(1)
+ vs
OUTPUT(2 )
N.C.
GND
NON INV.INPUT(2) 
INV. INPUT (2 )  
SVRR
INV. INPUT (1)
NON INV.INPUTd)

- T a b  connected to pin 6 S - 5 20 3/2

S C H E M A T IC  D IA G R A M

T H E R M A L  D A T A

R̂ h j-case Thermal resistance junction-case max 3 °C /W

2/9

392

Æ 7  SGS-THOMSON



TDA2009A

ELEC TR IC A L C HA RACTERISTICS (Refer to the stereo application circuit, Tamb =  25°C, 
Vs =  24V, Gv =  36 dB, unless otherwise specified)

Parameters Test Conditions Min. Typ. Max. Unit

Vs Supply voltage 8 28 V

v 0 Quiescent output voltage Vs = 24V 11.5 V

Id Total quiescent drain current Vs = 28V 60 120 mA

Po Output power (each channel) d = 1%
Vs = 24V 
f = 1 KHz R L = 4H 12.5 W

Rl  = 8 0 7 W

f = 40Hz to 12.5KHz
R l  = 4 0 10 W
Rj_ = 812 5 W

Vs = 18V 
f = 1 KHz R L = 4 0 7 W

Rl  = 812 4 W

d Distortion (each channel) f = 1 KHz
V s = 24V 
PG = 0.1 to 7W R L = 4 fi 0.2 %
PQ = 0.1 to 3.5W R L = 812 0.1 %

Vs = 18V 
PQ = 0.1 to 5W Rl  = 412 0.2 %
PQ = 0.1 to 2.5W R L ~ 812 0.1 %

CT Cross talk R l_ = °° f = 1 KHz 60 dB

Rg = 10K12 f = 10KHz 50 dB

Vj Input saturation voltage (rms) 300 mV

R| Input resistance f = 1KHz non inverting input 70 200 K12

f L Low frequency roll of (-3dB)
R l  = 4 12

20 Hz

f H High frequency roll off (-3dB) 80 KHz

Gv Voltage gain (closed loop) f = 1 KHz 35.5 36 36.5 dB

AGV Closed loop gain matching 0.5 dB

eN Total input noise voltage Rg = 10K17 (0 ) 1.5 MV

Rg = 10K12 (0 0 ) 2.5 8' MV

SVR Supply voltage rejection Rq = 10K12
(each channel) f ripple = 100 Hz 

Vripple “ 0.5V
55 dB

Tj Thermal shut-down junction 
temperature

145 °C

(°) Curve A (°°) 22Hz to 22KHz

3 / 9SGS-THOMSON
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TDA2009A

Fig. 1 - Test and application circuit (Gv =  36dB)

Fig. 2 -  P.C. board components layout of the circuit of fig. 1 ( 1 : 1  scale)

4 / 9 SGS-THOMSON
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TDA2009A

Fig. 3 -  Output power vs.

»  12 14 16 18 20 22 24 26 VS(V)

Fig. 4 -  Output power vs. 
supply voltage

G -60«

Fig. 5 - Distortion vs. out-

0 2 4 6 8 10 12 14 16 P0 (u )

Fig. 6 - Distortion vs. fre
quency

V 35W

RL=an

\ !.. /
______

10 100 1K 10K f (Hz)

Fig, 7 -  Distortion vs. fre
quency

6-6046

Fig. 8 -  Quiescent current 
vs. supply voltage

G-6067

Fig. 9 -  Supply voltage re
jection vs. frequency

'0 100 IK I0K f (Hz )

Fig. 10 -  Total power dissi
pation and efficiency vs. out
put power

G-6069

T l
Plot

/ Tf
! s*
j /

J ✓

7 /
T 1/

/ P ^24V  
f =1KHz 
Rl=4A

✓

/
I

0 4 8 12 16 20 24 P0 (W)

Fig. 11 -  Total power dissi
pation and efficiency vs.

o 2 4 6 8 10 12 14 16 (=(W)
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TDA2009A

APPLICATION INFORMATION

Fig. 12 -  Example of muting circuit

Fig. 13 - 10W + 10W stereo amplifier with tone balance and 
loudness control

Fig. 14 -  Tone control re
sponse (circuit of fig. 13)

10 102 io3 W* <(Hz)

6 / 9
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TDA2009A

APPLICATION INFORMATION (continued)

Fig. 15 -  High quality 20 + 20Wtwo way amplifier for stereo music center (one challel only)
+15V

WOOFER

TWEETER

S•9232

Fig. 16 -  18 Wbridge amplifier (d =  1%, G v =  40dB) Fig. 17 -  P.C. board and components layout
of the circuit of fig. 16 (1 : 1 scale)

Æ 7  SGS-THOM SON
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TDA2009A

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of fig. 1. Different 
values can be used; the following table can help the designer.

Component
Recomm.

value
Purpose Larger than Smaller than

R1 and R3 1.2KO
Close loop gain setting (*)

Increase of gain Decrease of gain

R2 and R4 18KS2 Decrease of gain Increase of gain

R5 and R6 m Frequency stability Danger of oscillation at 
high frequency with 
inductive load

C1 and C2 2.2juF Input DC decoupling High turn-on delay High turn-on pop 
Higher low frequency 
cutoff. Increase of noise

C3 2 2 m  F Ripple rejection Better SVR. 
Increase of the 
Switch-on time

Degradation of SVR

C6 and C7 220m F Feedback input DC 
decoupling.

C8 and C9 0.1mF Frequency stability Danger of oscillation

C10 and C11 1 0 0 0 m F to 
2 2 0 0 m F

Output DC decoupling. Higher low-frequency 
cut-off

(*) Closed loop gain must be higher than 26dB

BUILD-IN PROTECTION SYSTEMS

Thermal shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1) an overload on the output (even if it is per
manent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case

of excessive junction temperature: all that 
happens is that P0 (and therefore Ptot) and 
lQ are reduced.

The maximum allowable power dissipation 
depends upon the size of the external heatsink 
(i.e. its thermal resistance); fig. 18 shows this 
dissipable power as a function of ambient tem
perature fo r different thermal resistance.

Short circuit (AC Conditions). The TDA2009A 
can withstand an accidental short circuit from 
the output and ground made by a wrong con
nection during normal play operation.

8 / 9
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TDA2009A

Fig. 18 - Maximum allow
able power dissipation vs.

-50 0 50 100 TambCC)

Fig. 19 -  Output power vs. 
case temperature

0 40 80 120 TcaseCC)

Fig. 20 -  Output power and 
drain current vs. case tem
perature

MOUNTING INSTRUCTIONS
The power dissipated in the circuit must be 
removed by adding an external heatsink.
Thanks to the MULTI WATT® package attaching 
the heatsink is very simple, a screw or a com-

pression spring (clip) being sufficient. Between 
the heatsink and the package it js better to insert 
a layer of silicon grease, to optimize the thermal 
contact; no electrical isolation is needed between 
the two surfaces.

9 / 9Æ T  SGS-THOM SON

399





r Z J  SGS-THOMSON
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14W Hi-Fi AUDIO AMPLIFIER

The TDA2030 is a monolithic integrated circuit 
in Pentawatt® package, intended for use as a low 
frequency class AB amplifier. Typically it pro
vides 14W output power (d =  0.5%) at 14V/ 
4^2; at ± 14V the guaranteed output power is 
12W on a 4£2 load and 8W on a 8£2 (DIN45500). 
The TDA2030 provides high output current and 
has very low harmonic and cross-over distortion. 
Further the device incorporates an original 
(and patented) short circuit protection system 
comprising an arrangement for automatically 
lim iting the dissipated power so as to keep the

working point of the output transistors w ithin 
their safe operating area. A conventional thermal 
shut-down system is also included.

ABSOLUTE MAXIMUM RATINGS

vs Supply voltage ± 18 V
V, Input voltage Vs
Vi Differential input voltage ± 15 V
lo Output peak current (internally limited) 3.5 A
P tot Power dissipation at Tcase =  90°C 20 W
Tstg> Tj Storage and junction temperature -40 to 150 °C

TYPICAL APPLICATION

June 1988 1 /9
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TDA2030

CONNECTION DIAGRAM
(top view)

TEST CIRCUIT

2 / 9
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T D A 2 0 3 0

THERMAL DATA

Rthj-case Thermal resistance junction-case max 3 °c/w

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs =  ± 14V, Tamb=  25°C unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage ± 6 ± 18 V

'd Quiescent drain current 40 60 mA

'b Input bias current 0.2 2 juA

VOS Input offset voltage Vs = ± 10V ± 2 ± 20 mV

1os Input offset current ± 20 ± 200 nA

Po Output power d = 0.5% Gv= 30 dB 
f = 40 to 15 000 Hz
R L= 4« 12 14 W
R L= s n 8 9 W

d = 10% Gv= 30 dB 
f = 1 kHz
R l = 4 0 18 W
R [_= 8n 11 W

d Distortion PQ= 0.1 to 12W
R l = 4 0  Gv= 30 dB
f = 40 to 15 000 Hz 0.2 0.5 %

PG = 0.1 to 8W
R l = 8ft Gv= 30 dB
f = 40 to 15 000 Hz 0.1 0.5 %

B Power Bandwidth Gv= 30 dB
(-3 dB) P0= 12W R l = 4 ^ 10 to 140 000 Hz

R j Input resistance (pin 1) 0.5 5

Gv Voltage gain (open loop) 90 dB

Gv Voltage gain (closed loop) f = 1 kHz 29.5 30 30.5 dB

eN Input noise voltage B = 22 Hz to 22 KHz 3 10 mV

'N Input noise current 80 200 PA

SVR Supply voltage rejection R [_= 4 0  Gv= 30 dB 
Rg= 22 kO 
v ripple= °-5 v eff

40 50 dB

friPPle=100Hz

'd Drain current P0= 14W Rl = 4 0 900 mA
PG= 9W R l = 8 0 500 mA

Tj Thermal shut-down junction 
temperature

145 °C

5 1 SGS-THOM SON
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T D A 2 0 3 0

Fig. 1 -  Output power vs. 
supply voltage

Fig. 4 - Distortion vs. output

10'1 1 io p0 (w)

Fig. 7 -  Distortion vs. fre
quency

4 / 9

Fig. 2 -  Output power vs. 
supply voltage

Fig. 5 -  Distortion vs. output 
power

r r I j ] ï

!
Vs= ±1AV 
Gv= 30 d B i t

—

1
. i _ _ _ j L

H [j: o

T

T T

t

T

j J

15kHz
1kHz jr

10"’ 1 10 P0 (W)

Fig. 8 -  Frequency response 
with different values of the 
ro lloff capacitor C8 (see 
fig. 13)

Fig. 3 -  Distortion vs. output 
power

Fig. 6 -  Distortion vs. fre
quency

j

Vs = i1AV I 
Gv=30dB
R|_=AX1 
P0 = 12W

I

z
l l l i I j

10 102 103 w‘ f (Hz)

Fig. 9 -  Quiescent current 
vs. supply 1/oltage

G-2954

10 12 14 16 ÎVS (V)
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TDA2030

Fig. 10 -  Supply voltage 
rejection vs. voltage gain

Fig. 11 -  Power dissipation 
and efficiency vs. output 
power

1
(•«

70

50'

30

20

10

0

Fig. 12 - Maximum power 
dissipation vs. supply voltage

APPLICATION INFORMATION

Fig. 13 -  Typical amplifier Fig. 14 -  P.C. board and component layout for
w ith split power supply the circuit of fig. 13(1:1 scale)

C5-0088/1

5 / 9Æ T  SGS-THOM SON
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T D A 2 0 3 0

APPLICATION INFORMATION (continued)

Fig. 15 -  Typical amplifier Fig. 16 -  P.C. board and component layout for
w ith single power supply the circuit of fig. 15 (1:1 scale)

Fig. 17 -  Bridge amplifier configuration w ith split power supply (PQ=  28W, V s=  ±14V)

6 / 9
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TDA2030

PRACTICAL C O N SIDER ATIO NS

Printed circuit board
The layout shown in Fig. 16 should be adopted 
by the designers. If d ifferent layouts are used, 
the ground points of input 1 and input 2 must be 
well decoupled from  the ground return o f the 
output in which a high current flows.

Assembly suggestion
No electrical isolation is needed between the

package and the heatsink w ith single supply 
voltage configuration.

Application suggestions
The recommended values of the components 
are those shown on application circuit of fig. 13. 
Different values can be used. The following table 
can help the designer.

Component Recomm.
value Purpose Larger than 

recommended value
Smaller than 

recommended value

R1 22 to Closed loop gain 
setting

Increase of gain Decrease o f gain (*)

R2 680  n Closed loop gain 
setting

Decrease of gain (*) Increase of gain

R3 22 t o Non inverting input 
biasing

Increase of input 
impedance

Decrease of input 
impedance

R4 1 a Frequency stability Danger o f oscillat. at 
high frequencies 
with induct, loads

R5 s  3 R2 Upper frequency 
cuto ff

Poor high frequen
cies attenuation

Danger of 
oscillation

C1 UF Input DC  
decoupling

Increase of low fre
quencies cutoff

C2 22 m F Inverting DC  
decoupling

Increase of low fre
quencies cutoff

C3,C4 0.1 juF Supply voltage 
bypass

Danger o f oscil
lation

C5,C6 100 (iF Supply voltage 
bypass

Danger of oscil
lation

C7 0.22 m F Frequency stability Danger of oscillat.

C8 1
=  2ir B R1

Upper frequency 
cu to ff

Smaller bandwidth Larger bandwidth

D 1,D 2 1N4001 To protect the device against output voltage spikes

(*) Closed loop gain must be higher than 24dB

5 Z SGS-THOM SON
R®D©l̂ ©ilLi©¥[̂ ©RDO©S
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T D A 2 0 3 0

SHORT CIRCUIT PROTECTION
The TDA2030 has an original circuit which limits 
the current of the output transistors. Fig. 18 
shows that the maximum output current is a 
function of the collector emitter voltage; hence 
the output transistors work within their safe 
operating area (Fig. 2). This function can there-

Fig. 1 8 - Maximum output 
current vs. voltage [V CEsat] 
across each output transitor

fore be considered as being peak power limiting 
rather than simple current limiting.
It reduces the possibility that the device gets 
damaged during an accidental short circuit from 
AC output to ground.

Fig. 1 9 - Safe operating area and 
collector characteristics of the pro
tected power transistor

S-0764/1

THERMAL SHUT-DOWN

The presence of a thermal limiting circuit offers
the following advantages:

1. An overload on the output (even if it is per
manent), or an above lim it ambient tem
perature can be easily supported since the Tj 
cannot be higher than 150°C.

2. The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device 
damage due to high junction temperature. If

for any reason, the junction temperature in
creases up to 150°C, the thermal shut-down 
simply reduces the power dissipation at the 
current consumption.

The maximum allowable power dissipation 
depends upon the size of the external heatsink 
(i.e. its thermal resistance); fig. 22 shows this 
dissipable power as a function of ambient tem
perature for different thermal resistance.

8/9
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TDA2030

Fig. 20 -  Output power and 
drain current vs. case tem
perature (Rl = 4 ft)

Fig. 21 -  Output power and 
drain current vs. case tem
perature (Rl  = 8 n )

Fig. 22 - Maximum allowa
ble power dissipation vs. 
ambient temperature

o 50 100 150 Tcase(°C)

J959
I

Rt=8A

Pr,

\

*d >
V
\

J

0 50 100 150 TcaseCC)

Fig. 23 -  Example of heat-sink Dimension : suggestion.

The following table shows the length 
that the heatsink in fig. 23 must have for 
several values of Ptot and Rth-

Ptot(W) 12 8 6

Length of heatsink
(mm)

60 40 30

Rth of heatsink
(°C/W)

4.2 6.2 8.3

9/9/ = T  SGS-THOM SON  
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18W Hi-Fi AMPLIFIER AND 35W DRIVER

TheTDA2030A is a monolithic IC in Pentawatt® 
package intended for use as low frequency class 
AB amplifier.
With Vs max =  44V it  is particularly suited for 
more reliable applications w ithout regulated 
supply and for 35W driver circuits using low- 
cost complementary pairs.
The TDA2030A provides high output current 
and has very low harmonic and cross-over 
distortion.
Further the device incorporates a short circuit 
protection system comprising an arrangement 
for automatically lim iting the dissipated power 
so as to keep the working point of the output

transistors within their safe operating area. A 
conventional thermal shut-down system is also 
included

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage ±22 V
V| Input voltage Vs
V, Differential input voltage ± 15 V
lo Peak output current (internally limited) 3.5 A
P tot Total power dissipation at Tcase =  90 C 20 W
T"stg/ Tj Storage and junction temperature -40 to 150 °C

TYPICAL APPLICATION

June 1988 1 /1 4
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TDA2030A

CONNECTION DIAGRAM
(top view)

TEST CIRCUIT

THERMAL DATA

Rth j-case Thermal resistance junction-case max 3 °C/W

2/14

4 1 2
a /# tm

SGS-THOMSON



TDA2030A

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs=  ±16V, Tamb=  25°C unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

Vs Supply voltage ± 6 ± 22 V

•d Quiescent drain current 50 80 mA

•b Input bias current
Vs = ±22V

0.2 2 ix A

V OS Input offset voltage ± 2 ± 20 mV

•os Input offset current ± 20 ± 200 nA

Po Output power d = 0.5% Gv = 26 dB 
f = 40 to 15000 Hz

Rl = 4 SI
RL= 8 si

15
10

18
12

W

V s = ± 19V R[_= 812 13 16

BW Power bandwidth P0-  15W Rl = 4 SI 100 KHz

SR Slew Rate 8 V/jusec

Gv Open loop voltage gain
f -  1 KHz

80 dB

Gv Closed loop voltage gain 25.5 26 26.5 dB

d Total harmonic distortion PQ= 0.1 to 14W
Ri_= 4 si

f = 40 to 15000 Hz
f = 1 KHz

0.08
0.03

%

P0 = 0.1 to 9W
R |_= 8 SI

f = 40 to 15000 Hz
0.05 %

d2 Second order CCI F 
intermodulation distortion

P0=4W  
R l = 4SI

f2~f i  = 1 KHz
0.03 %

d3- Third order CCIF 
intermodulation distortion

f 2= 14 KHz 
f2= 15 KHz

2 f 1“f2= 13KHz
0.08 %

eN Input noise voltage B = curve A 2
MV

B = 22 Hz to 22 KHz 3 10

>N Input noise current B = curve A 50
PA

B = 22 Hz to 22 KHz 80 200

S/N Signal to noise ratio R l = 4SI 
Rg= 10 KSI 
B = curve A

P0 = 15W 106
dB

PQ = 1W 94

3 /1 4^ 7  SGS-THOMSON
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TDA2030A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit

Rj Input resistance (pin 1) (open loop) f = 1 KHz 0.5 5 M£2

SVR Supply voltage rejection RL= 4 £2 Gv= 26 dB 
Rg= 22 K£2 f = 100 Hz 54 dB

Tj Thermal shut-down junction 
temperature 145 °C

Fig. 1 -  Single supply amplifier

Fig. 2 -  Open loop-fre
quency response

G-4396/1

Fig. 3 -  Output power vs. 
supply voltage

G-4608

Fig. 4 -  Total harmonic 
distortion vs. output power(*)

4 /1 4
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TDA2030A

Fig. 5 -  Two tone CCI F 
intermodulation distortion

Vs = 32V 
P0 = l, W
r l = u
Gv = 2 6 dB

n IORDE:R (2fi - f 2)

— I— 1— r —
H  ORDER ( f 7-f-, )

1

30 100 300 IK 3K 10K 1 (Hz)

Fig. 6 -  Large signal fre
quency response

Fig. 7 -  Maximum allowable 
power dissipation vs. am-

Fig. 8 -  Single supply high power amplifier (TDA 2030A + BD907/BD908)

^ 7
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TDA2030A

Fig. 9 -  P.C. board and component layout for the circuit of fig. 8 (1 :1 scale)

GND IN Rl GND +Vs

Typical performance of the circuit of fig. 8

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage 36 44 V

Id Quiescent drain current Vs = 36V 50 mA

Po Output power d = 0.5%
RL-  412
f = 40Hz to 15KHz

Vs= 39V 35
W

Vs= 36V 28

d = 10%; f = 1 KHz Vs= 39V 44
W

Rl = 412 Vs= 36V 35

Gv Voltage gain f = 1 KHz 19.5 20 20.5 dB

SR Slew Rate 8 V/jusec

d Total harmonic distortion f =1 KHz 0.02
%

PQ= 20W f = 40 Hz to 15 KHz 0.05

Vj Input sensitivity Gv= 20 dB 
PG= 20W

f = 1 KHz 
R l = 412 890 mV

S/N Signal to noise ratio R l = 412 
Rg= 10 K12 
B = curve A

P0= 25W 108
dB1ii0Q. 100

6 /1 4 SGS-THOMSON
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TDA2030A

Fig. 10 -  Output power VS. Fig. 11 - Total harmonic Fig . 12 - Output power vs.
supply voltage

6 - 4 distortion vs. ioutput power
G - 45 9 9/1

input level
G - «605

TD A 2030A 
B0907-BD908 c/.) TDA2030 A 

BO 907 -BD908

po
(W) TDA2030A 

BD 907-BO 908
Gv = Rl = 40 dBn

10

VS = 36V 
RL= 4 i l

28 Ris 4 i l  d = 
f=40Hz toi 
V = 3 6V

:0.5 V. 
15 KHz

/ /
■ s **U HZ I01DKHZ
d = 0.5 *U

/
Gvr 26dB r

10

Gv= 2C1 dB

f =15KHz
5

i1=1KHz 3.5
r

24 2■ S 28 30 3I2 314 36 vs (v:I 0.1 0.3 i 10 310 P0 (W) 125 175 250 350 500 700 Vj (mv

Fig. 13 -  Power dissipation Fig. 14 -  Typical amplifier whit split power supply

Fig. 15 -  p.C. board and component layout for the circuit of fig. 1 4 ( 1 : 1  scale)
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TDA2030A

Fig. 16 -  Bridge amplifier whit split power supply (P0=  34W, Vs— ± 16V )

Fig. 17 -  P.C. board and component layout for the circuit in fig. 16 (1:1 scale)

RL -Vs +VS GND

8 /1 4
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TDA2030A

Multiway speaker systems and active boxes
Multiway loudspeaker systems provide the best 
possible acoustic performance since each loud
speaker is specially designed and optimized to 
handle a limited range of frequencies. Commonly, 
these loudspeaker systems divide the audio 
spectrum into two or three bands.
To maintain a flat frequency response over the 
Hi-Fi audio range the bands covered by each 
loudspeaker must overlap slightly. Imbalance 
between the loudspeakers produces unacceptable 
results therefore it is important to ensure that 
each unit generates the correct amount of 
acoustic energy for its segmento of the audio 
spectrum. In this respect it is also important to 
know the energy distribution of the music 
spectrum to determine the cutoff frequencies of 
the crossover filters (see Fig. 18). As an example, 
a 100W three-way system with crossover fre
quencies of' 400Hz and 3KHz would require 
50W for the woofer, 35W for the midrange unit 
and 15W for the tweeter.
Both active and passive filters can be used for 
crossovers but today active filters cost signifi
cantly less than a good passive filte r using air- 
cored inductors and non-electrolytic capacitors.
In addition, active filters do not suffer from the 
typical defects of passive filters:
— power less;
— increased impedance seen by the loudspeaker 

(lower damping)

— difficu lty of precise design due to variable 
loudspeaker impedance.

Obviously, active crossovers can only be used if 
a power amplifier is provided for each drive unit. 
This makes it particularly interesting and econ
omically sound to use monolithic power am
plifiers.
In some applications, complex filters are not 
really necessary and simple RC low-pass and 
high-pass networks (6dB/octave) can be rec
ommended.
The result obtained are excellent beceuse this is 
the best type of audio filte r and the only one 
free from phase and transient distortion.
The rather poor out of band attenuation of 
single RC filters means that the loudspeaker

Fig. 19 -  Active power filter

Fig. 18 -  Power distribution 
vs. frequency

must operate linearly well beyond the crossover 
frequency to avoid distortion.
A more effective solution, named "Active Power 
Filter" by SGS is shown in Fig. 19.
The proposed circuit can realize combined power 
amplifiers and 12dB/octave or 18dB/octave 
high-pass or low-pass filters.
In practice, at the input pins of the amplifier two 
equal and in-phase voltages are available, as 
required for the active filter operation.
The impedance at the pin (-) is of the order of 
100£2, while that of the pin (+) is very high, 
which is also what was wanted.

5i. SGS-THOMSON 9 /1 4
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The component values calculated for fc =  900Hz 
using a Bessel 3rd order Sallen and Key structure 
are:

o II o FO II O OJ R1 r 2 r 3

22 nF 8.2KJT2 5.6KS7 33Kft

Using this type of crossover filter, a complete 
3-way 60W active loudspeaker system is shown 
in Fig. 20.

It employs 2nd order Buttherworth filters with 
the crossover frequencies equal to 300Hz and 
3KHz.
The midrange section consists of two filters, a 
high pass circuit followed by a low pass network. 
With Vs =  36V the output power delivered to the 
woofer is 25W at d =  0.06% (30W at d =  0.5%). 
The power delivered to the midrange and the 
tweeter can be optimized in the design phase 
taking in account the loudspeaker efficiency and 
impedance (RL =  412 to 812).
It is quite common that midrange and tweeter 
speakers have an efficiency 3dB higher than 
woofers.

Fig. 2 0 - 3  way 60W active loudspeaker system (Vs =  36V)

1 0 /1 4 SGS-THOMSON
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Musical instruments amplifiers

Another important field of application fo r active 
systems is music.
In this area the use of several medium power 
amplifiers is more convenient than a single high 
power amplifier, and it is also more realiable. 
A typical example (see Fig. 21) consist of four 
amplifiers each driving a low-cost, 12 inch loud
speaker. This application can supply 80 to 
160W rms.

Fig. 21 -  High power active box for musical 
instrument

Transient intermodulation distortion (TIM )

Transient intermodulation distortion is an un
fortunate phenomen associated w ith negative- 
feedback amplifiers. When a feedback amplifier 
receives an input signal which rises very steeply, 
i.e. contains high-frequency components, the 
feedback can arrive too late so that the amplifiers 
overloads and a burst of intermodulation distor
tion w ill be produced as in Fig. 22. Since tran
sients occur frequently in music this obviously a 
problem for the designer of audio amplifiers. 
Unfortunately, heavy negative feedback is fre
quency used to reduce the total harmonic distor
tion of an amplifier, which tends to aggravate the 
transient intermodulation (TIM situation. The 
best known method for the measurement of TIM 
consists of feeding sine waves superimposed onto 
square waves, into the amplifier under test. The 
output spectrum is then examined using a

Fig. 22 -  Overshoot phenomenon in feedback 
amplifiers

G-3966

FEEDBACK'
PATH

P V

PRE- V2 ■ V, POWER
AMPLIFIER AMPLIFIER

0 (* >

spectrum analyser and compared to the input. 
This method suffers from serious disadvantages: 
the accuracy is limited, the measurement is a 
rather delicate operation and an expensive 
spectrum analyser is essential. A new approach 
(see Technical Note 143) applied by SGS to 
monolithic amplifiers measurement is fast cheap- 
it requires nothing more sophisticated than an 
oscilloscope -  and sensitive -  and it can be used 
down to the values as low as 0.002% in high 
power amplifiers.
The "inverting-sawtooth" method of measure
ment is based on the response of an amplifier 
to a 20KHz sawtooth waveform. The amplifier 
has no d ifficu lty following the slow ramp but it 
cannot follow the fast edge. The output w ill 
follow the upper line in Fig. 23 cutting of the 
shaded area and thus increasing the mean level. 
If this output signal is filtered to remove the 
sawtooth, direct voltage remains which indicates 
the amount of TIM distortion, although it is 
d ifficu lt to measure because it is indistinguish
able from the DC offset of the amplifier. This 
problem is neatly avoided in the IS-TIM method

Fig. 23 -  20KHz sawtooth waveform

Æ T  SGS-THOMSON 1 1 /1 4
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by periodically inverting the sawtooth waveform 
at a low audio frequency as shown in Fig. 24. 
In the case of the sawtooth in Fig. 25 the mean 
level was increased by the TIM distortion, for a 
sawtooth in the other direction the opposite 
is true.

Fig. 24 -  Inverting sawtooth waveform

7 w m / w m

EtlTEfiED
OUTPUT
SIGNAL

The diagram of Fig. 26 originated by SGS can be 
used to find the Slew-Rate (SR) required for a 
given output power or voltage and a TIM design 
target.
For example if an anti-TIM filte r with a cutoff 
at 30KHz is used and the max. peak-to-peak 
output voltage is 20V then, referring to the 
diagram, a Slew-Rate of 6V/jus is necessary for 
0.1% TIM.
As shown Slew-Rates of above 10V/jUs do not 
contribute to a further reduction in TIM. 
Slew-Rates o f 100/jiis are not only useless but 
also a disadvantage in Hi-Fi audio amplifiers 
because they tend to turn the amplifier into a 
radio receiver.

The result is an AC signal at the output whole 
peak-to-peak value is the TIM voltage, which 
can be measured easily with an oscilloscope. 
If the peak-to-peak value of the signal and the 
peak-to-peak of the inverting sawtooth are 
measured, the TIM can be found very simply 
from :

Vout
TIM = ---------  • TOO

^sawtooth

In Fig. 25 the experimental results are shown 
for the 30W amplifier using the TDA2030A as 
a driver and a low-cost complementary pair. 
A simple RC filte r on the input of the amplifier 
to lim it the maximum signal slope (SS) is an ef
fective way to reduce TIM.

Fig. 25 -  TIM distortion vs. 
output power

Fig. 26 - TIM design dia
gram (fc =  30KHz)

Power supply
Using monolithic audio amplifier w ith non- 
regulated supply voltage it is important to 
design the power supply correctly. In any work
ing case it must provide a supply voltage less 
than the maximum value fixed by the IC break
down voltage.
It is essential to take into account all the working 
conditions, in particular mains fluctuations and 
supply voltage variations with and w ithout load. 
The TDA2030A (Vs max =  44V) is particularly 
suitable for substitution of the standard IC 
power amplifiers (with Vs max =  36V) for more 
reliable applications.
An example, using a simple full-wave rectifier 
followed by a capacitor filter, is shown in the 
table and in the diagram of Fig. 27.

1 2 /1 4 Æ 7  SGS-THOMSON
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A regulated supply is not usually used for the 
power output stages because of its dimensioning 
must be done taking into account the power 
to supply in the signal peaks. They are only a 
small percentage of the total music signal, w ith 
consequently large overdimensioning of the 
circuit.
Even if w ith a regulated supply higher output 
power can be obtained (Vs is constant in all 
working conditions), the additional cost and 
power dissipation do not usually justify its use. 
Using non-regulated supplies, there are fewer 
designe restriction. In fact, when signal peaks are 
present, the capacitor filte r acts as a flywheel 
supplying the required energy.
In average conditions, the continuous power 
supplied is lower. The music power/continuous 
power ratio is greater in this case than for the 
case of regulated supplied, with space saving 
and cost reduction.

Fig. 27 - DC characteristics 
of 50W non-regulated supply

1 I I  I I  ^

1
RIPPLE

vout(d c )

0 (K 0.8 1.2 1.6 2.0 10(A )

Mains
(220V)

Secondary
voltage

DC output voltage (V 0 )

«o = o l0 = 0.1 A lo = 1A

+20% 28.8 V 43.2V 42V 37.5V
+ 15% 27.6 V 41.4V 40.3V 35.8V
+ 10% 26.4 V 39.6V 38.5 V 34.2V

- 24V 36.2V 35V 31V
-10% 21.6V 32.4V 31.5V 27.8V
-15% 20.4V 30.6V 29.8 V 26V
-20% 19.2V 28.8V 28V 24.3V

^ 7  SGS-THOM SON
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Application suggestion

The recommended values of the components are 
those shown on application circuit of Fig. 14.

SHORT C IR C U IT  PROTECTION
The TDA2030A has an original circuit which 
limits the current of the output transistors. This 
function can be considered as being peak power 
lim iting rather than simple current limiting. 
It reduces the possibility that the device gets 
damaged during an accidental short circuit 
from AC output to ground.

Different values can be used. The following 
table can help the designer.

TH E R M A L SHUT-DOW N
The presence of a thermal lim iting circuit offers
the following advantages:
1. An overload on the output (even if it  is per

manent), or an above lim it ambient tempera
ture can be easily supported since the T, 
cannot be higher than 150°C.

2. The heatsink can have a smaller factor of 
safety compared w ith that of a conventional 
circuit. There is no possibility of device 
damage due to high junction temperature. 
If for any reason, the junction temperature 
increases up to 150°C, the thermal shut-down 
simply reduces the power dissipation and 
the current consumption.

Component Recommended
value Purpose Larger than 

recommended value
Smeller than 

recommended value

R1 22 Kfi Closed loop gain setting. Increase of gain. Decrease of gain. *

R2 680f2 Closed loop gain setting. Decrease of gain. * Increase of gain.

R3 22 K n Non inverting input 
biasing.

Increase of input 
impedance.

Decrease of input 
impedance.

R4 m Frequency stability. Danger of oscillation at 
high frequencies with 
inductive loads.

R5 ^ 3  R2 Upper frequency cutoff. Poor high frequencies 
attenuation.

Danger of oscillation.

C1 IMF Input DC decoupling. Increase of low 
frequencies cutoff.

C2 22/1F Inverting DC decoupling. Increase of low 
frequencies cutoff.

C3, C4 0.1/Lt F Supply voltage bypass. Danger of oscillation.

C5, C6 100m F Supply voltage bypass. Danger of oscillation.

C7 0.22M F Frequency stability. Larger bandwidth.

C8 1
2t t B R1

Upper frequency cutoff. Smaller bandwidth. Larger bandwidth.

D1, D2 1N4001 To protect the device against output voltage spikes.

* The value of closed loop gain must be higher than 24dB.

1 4 /1 4
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20W Hi-Fi AUDIO POWER AMPLIFIER

The TDA2040 is a monolithic integrated circuit 
in Pentawatt® package, intended for use as an 
audio class AB amplifier. Typically it provides 
22W output power (d =  0.5%) at Vs =  32V/4£2. 
The TDA2040 provides high output current and 
has very low harmonic and cross-over distortion. 
Further the device incorporates a patented short 
circuit protection system comprising an arrange
ment for automatically lim iting the dissipated 
power so as to keep the working point of the 
output transistors w ithin their safe operating

ABSOLUTE MAXIMUM RATINGS

area. A thermal shut-down system is also in
cluded.

■ Pentawatt

ORDERING NUMBER : TDA2040V 
TDA2040H

Vs Supply voltage ± 20 V
Vi Input voltage Vs
V, Differential input voltage ± 15 V
lo- Output peak current (internally limited) 4 A
Ptot Power dissipation at Tcase=  75°C 25 W
Tstg/ Tj Storage and junction temperature -40 to 150 °C

TEST CIRCUIT

June 1988 ______________________________________ ________________________________ ________ 1 / 1 0
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CONNECTION DIAGRAM
(Top view)

SCHEMATIC DIAGRAM

1 2  S - 9 2 2 7

THERMAL DATA

Rth j-case Thermal resistance junction-case max 3 °C/W

2/10
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs =  ±16V, Tamb =  25°C unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

Vs Supply voltage ± 2.5 ± 20 V

ld Quiescent drain current V s= ± 4.5V 30 mA

45 100 mA

lb Input bias current V s= ±  20V 0.3 1 ma

V os Input offset voltage ± 2 ± 20 mV

los Input offset current ±200 nA

PQ Output power d = 0.5% Tcase=60°C  
f = 1 KHz Rl = 4f2 

R [_= 8f2
20 22

12 W

f = 15 KHz Rl =412 15 18 W

BW Power bandwidth P0=1W  Rl = 412 100 KHz

Gv Open loop voltage gain
f -  1 KHz

80 dB

Gv Closed loop voltage gain 29.5 30 30.5 dB

d Total harmonic distortion PG= 0.1 to 10W Rl =412
f = 40 to 15000Hz 
f = 1 KHz

0.08
0.03

%

efsj Input noise voltage B = curve A 2
JuV

B = 22 Hz to 22 KHz 3 10

iN Input noise current B = curve A 50
pA

B = 22 Hz to 22 KHz 80 200

R j Input resistance (pin 1) 0.5 5 M£2

SVR Supply voltage rejection Rl = 4£2 Gv= 30 dB 
Rg= 2 2 K f i f = 100 Hz 
^ripple= 0.5 V rms

40 50 dB

ri Efficiency f = 1 KHz
PQ= 12W Rl = 8f2 
PQ= 22W Rl = 4f2

66
63 %

Tj Thermal shut-down junction 
temperature 145 °C

3 /1 0SGS-THOMSON
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Fig. 1 -  Output power vs.

5 7 9 11 13 15 ±V S(V)

Fig. 4 - Distortion vs. 
frequency

1 11II
Gv = 30 dB 

= A A 
: 10 W

r l
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✓

10 102 103 104 f (Hz)

Fig. 2 -  Output power vs. 
supply voltage

Fig. 5 -  Supply voltage 
rejection vs. frequency

Fig. 3 -  Output power vs. 
supply voltage

Fig. 6 -  Supply voltage 
rejection vs. voltage gain

Fig. 7 - Quiescent drain 
current vs. supply voltage

Fig. 8 -  Open loop gain vs. Fig. 9 - Power dissipation 
vs. output power
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APPLICATION INFORMATION

Fig. 10 - Amplifier w ith split power 
supply (*)

Vs = ± 16V 
r l = 4 a
P0 >  15W (d = 0.5%)

Fig. 11 -  P.C. board and components layout of the 
circuit of fig. 10 (1:1 scale)

Fig. 12 -  Amplifier w ith single supply (*) Fig. 13 -  P.C. board and components layout of the 
circuit of fig. 12 (1:1 scale)

* In the case of highly inductive loads protection 
diodes may be necessary.

CS-0150/1
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APPLICATION IN FO R M A TIO N  (continued) 

Fig. 14 - 30W Bridge amplifier with split power supply

Fig. 15 -  P.C. board and components layout for the circuit of fig. 14 (1:1 scale)

C S-0156

6/10
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APPLICATION INFORMATION (continued) 
Fig. 16 -  Two way Hi-Fi system with active crossover

Fig. 17 -  P.C. board and component layout of the circuit of fig. 16 (1:1 scale)

TWEETER WOOFER

SGS-THOM SON
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A PPLIC ATIO N  INFO RM ATIO N (continued) 

Fig. 18 -  Frequency response

Multiway speaker systems and active 
boxes
Multiway loudspeaker systems provide the best 
possible acoustic performance since each loud
speaker is specially designed and optimized to 
handle a limited range of frequencies. Commonly, 
these loudspeaker systems divide the audio spec
trum into two, three or four bands.
To maintain a fla t frequency response over the 
Hi-Fi audio range the bands covered by each 
loudspeaker must overlap slightly. Imbalance 
between the loudspeakers produces unacceptable 
results therefore it is important to ensure that 
each unit generates the correct amount of 
acoustic energy for its segment of the audio 
spectrum. In this respect it is also important to 
know the energy distribution of the music 
spectrum determine the cutoff frequencies of 
the crossover filters (see Fig. 19). As an example, 
a 100W three-way system with crossover fre
quencies of 400Hz and 3KHz would require 50W 
for the woofer, 35W for the midrange unit and 
15W for the tweeter.
Both active and passive filters can be used for 
crossovers but today active filters cost signifi
cantly less than a good passive filte r using air- 
cored inductors and non-electrolytic capacitors. 
In addition, active filters do not suffer from the 
typical defects of passive filters:

— power loss
— increased impedance seen by the loudspeaker 

(lower damping)
— d ifficu lty  of precise design due to variable 

loudspeaker impedance

Fig. 19 -  Power distribution vs. frequency
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Fig. 20 -  Active power filte r

Obviously, active crossovers can only be used if 
a power amplifier is provided for each drive unit. 
This makes it particularly interesting and economi
cally sound to use monolithic power amplifiers. 
In some applications, complex filters are not 
really necessary and simple RC low-pass and 
high-pass networks (6dB/octave) can be rec
ommended.
The results obtained are excellent because this 
is the best type of audio filte r and the only one 
free from phase and transient distortion.
The rather poor out of band attenuation of 
single RC filters means that the loudspeaker must 
operate linearly well beyond the crossover fre
quency to avoid distortion.
A more effective solution, named "Active Power 
F ilter" by SGS is shown in Fig. 20.
The proposed circuit can realize combined power 
amplifiers and 12dB/octave or 18dB/octave high- 
pass or low-pass filters.

8/10
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APPLICATION INFORMATION (continued) SHORT CIRCUIT PROTECTION

In practice, at the input pins of the amplifier two 
equal and in-phase voltages are available, as 
required for the active filte r operation.
The impedance at the pin ( - )  is of the order of 
100^, while that of the pin (+) is very high, 
which is also what was wanted.
The component values calculated for f c =  900Hz 
using a Bessel 3rd order Sallen and Key structure 
are:

COOilCMOil«—O

R1 R2 R3

22nF 8.2Kf2 5.6KO 33Ka

In the block diagram of Fig. 21 is represented an 
active loudspeaker system completely realized 
using power integrated circuit, rather than the 
traditional discrete transistors on hybrids, very 
high quality is obtained by driving the audio 
spectrum into three bands using active crossovers 
(TDA2320A) and a separate amplifier and loud
speakers for each band.
A modern subwoofer/midrange/tweeter solution 
is used.

The TDA2040 has an original circuit which limits 
the current of the output transistors. This func
tion can be considered as being peak power 
limiting rather than simple current limiting. The 
TDA2030A is thus protected against temporary 
overloads or short circuit. Should the short 
circuit exist for a longer time the thermal shut 
down protection keeps the junction temperature 
within safe limits.

THERMAL SHUT-DOWN
The presence of a thermal lim iting circuit offers 
the following advantages:
1) An overload on the output (even if it is 

permanent), or an above lim it ambient tem
perature can be easily supported since the Tj 
cannot be higher than 150°C.

2) The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device 
damage due to high junction temperature. If 
for any reason, the junction temperature 
increase up to 150°C, the thermal shut-down 
simply reduces the power dissipation and 
the current consumption.

Fig. 21 -  High power active loudspeaker system using TDA2030A and TDA2040
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PRACTICAL CONSIDERATION  

Printed circuit board
The layout shown in Fig. 11 should be adopted 
by the designers. If different layouts are used, 
the ground points o f input 1 and input 2 must be 
well decoupled from the gorund return of the 
output in which a high current flows.

Assembly suggestion
No electrical isolation is needed between the 
package and the heatsink with single supply 
voltage configuration.

Application suggestions
The recommended values of the components 
are those shown on application circuit of Fig. 10. 
Different values can be used. The following table 
can help the designer.

Component
Recomm.

value
Purpose

Larger than 
recommended value

Smaller than 
recommended value

R1 22Kf2 Non inverting input 
biasing

Increase of input 
impedance

Decrease of input 
impedance

R2 680« Closed loop gain 
setting

Decrease of gain (*) Increase of gain

R3 22KS2 Closed loop gain 
setting

Increase of gain Decrease of gain (*)

R4 4.7« Frequency stability Danger of oscillation 
at high frequencies 
w ith inductive loads

C1 1/iF Input DC 
decoupling

Increase of low fre
quencies cutoff

C2 22/iF Inverting DC 
decoupling

Increase of low fre
quencies cuto ff

C3, C4 0.1/iF Supply voltage 
bypass

Danger of oscillation

C5, C6 220/1F Supply voltage 
bypass

Danger of oscillation

C7 0.1/iF Frequency stability Danger of oscillation

(*) The value of closed loop gain must be higher than 24dB.

10/10 SGS-THOMSON
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rZJ SCS-THOMSON

i t . H l lg M iy iC T M ie g

32W Hi-Fi AUDIO POWER AMPLIFIER
PRELIMINARY DATA

.  HIGH OUTPUT POWER
(50W MUSIC POWER IEC 268.3 RULES)

.  HIGH OPERATING SUPPLY VOLTAGE (50V)
■ SINGLE OR SPLIT SUPPLY OPERATIONS
■ VERY LOW DISTORTION
.  SHORT CIRCUIT PROTECTION (OUT TO 

GND)
.  THERMAL SHUTDOWN

DESCRIPTION
The TDA 2050 is a monolithic integrated circuit in 
Pentawatt package, intended for use as an audio 
class AB audio amplifier. Thanks to its high power 
capability the TDA2050 is able to provide up to 
35W true rms power into 4 ohm load @ THD = 
10%, Vs = ±18V, f = 1 KHz and up to 32W into 
8ohm load @ THD = 10%, Vs = ±22V, f = 1 KHz.
Moreover, the TDA 2050 delivers typically 50W 
music power into 4 ohm load over 1 sec at Vs= 
22.5V, f=  1KHz,

The high power and very low harmonic and cross
over distortion (THD = 0.05% typ, @ Vs = ±22V, 
Po = 0.1 to 15W, Ri_=8ohm, f = 100Hz to 15KHz) 
make the device most suitable for both HiFi and 
high class TV sets.

TEST AND APPLICATION CIRCUIT

March 1991 1/11
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

V s Supply Voltage ±25 V

Vi Input Voltage V s

Vi Differential Input Voltage ±15 V

lo Output Peak Current (internally limited) 5 A

Ptot Power Dissipation Tcase = 75°C 25 W

Tstg , T j Storage and Junction Temperature -40 to 150 °C

PIN CONNECTION (Top view)

SCHEMATIC DIAGRAM

THERMAL DATA

Symbol Description Value Unit

R th j-case Thermal Resistance junction-case | Max 3 °C/W

2/11 rZ Z  SGS-THOMSON
^ 7 #
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ELECTRICAL CHARACTERISTICS (Refer to the Test Circuit, Vs = +18V, Tamb = 25°C, f = 1 kHz; un
less otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

V s S u p p ly  V o lta g e  R a n g e ± 4 .5 ± 2 5 V

Id Q u ie s c e n t  D ra in  C u r re n t V s  =  + 4 .5 V 3 0 5 0 m A

V s =  ± 2 5 V 5 5 9 0 m A

lb In p u t B ia s  C u r re n t V s  =  ± 2 2 V 0.1 0 .5 p A

V o s In p u t O f fs e t  V o l ta g e V s =  + 2 2 V ± 1 5 m V

lo s In p u t O f fs e t  C u r re n t V s =  ± 2 2 V ± 2 0 0 n A

P o R M S  O u tp u t  P o w e r d  =  0 .5 %
R l =  4 Q 2 4 2 8 W

R l =  8 Q 18 W

V s  = ± 2 2 V  R l = 8 a 2 2 2 5 W

d  =  1 0 %
Rl = 4Q 3 5 W
Rl = 8Q 2 2 W

V s =  ± 2 2 V  R l = 8 a 3 2 W

M u s ic  P o w e r d  =  1 0 % ; T  =  1s
IE C 2 6 8 .3  R U L E S V s =  + 2 2 .5 V ; R L =  4 a 5 0 W

d T o ta l H a rm o n ic  D is to r t io n RL = 4a
f =  1 k H z , P 0  =  0.1 to  2 4 W 0 .0 3 0 .5 %
f =  1 00 H z  to  10kH z, P o  =  0.1 to  1 8W 0 .5 %

Vs =  ±22V Rl = 8a
f =  1 k H z , P 0  =  0.1 to  2 0 W 0 .0 2 %

f =  1 00 H z-to  10kH z, Po =  0.1 to  1 5W 0 .5 %

S R S le w  R a te 5 8 V /p s

G v O p e n  L o o p  V o lta g e  G a in 8 0 d B

G v C lo s e d  L o o p  V o lta g e  G a in 3 0 3 0 .5 31 d B

B W P o w e r  B a n d w id th  ( -3 d B ) R l =  4 a  V  =  2 0 0 m V 2 0  to  8 0 ,0 0 0 H z

eN T o ta l In p u t N o is e c u rv e  A 4 MV
B = 2 2 H z  to  2 2 k H z 5 10 MV

Ri In p u t R e s is ta n c e  (p in  1) 5 0 0 ka

S V R S u p p ly  V o lta g e  R e je c t io n R s =  22ka; f =  1 0 0 H z ;

Vrippie =  0 .5 V rm s 4 5 d B

E ff ic ie n c y P o  =  2 8 W ; R l = 4 a 6 5 %

P0 = 25W; Rl = 8a;
V s =  ± 2 2 V 6 7 %

Tsd-j T h e rm a l S h u t-d o w n 1 5 0 °c
J u n c t io n  T e m p e ra tu re

fZ T  SGS-THOMSON
3 /1 1
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Figure 1: Split Supply Typical Application Circuit

Figure 2: P.C. Board and Components Layout of the Circuit of Fig. 1 (1:1)

rZ Z  SGS-THOMSON
^ 7 #  Rac©î ©iiiL[iCTî ©isaD©s
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SPLIT SUPPLY APPLICATION SUGGESTIONS
The recommended values of the external compo
nents are those shown on the application circuit

of fig. 2. Different values can be used. The follow
ing table can help the designer.

Component Recommended
Value Purpose Larger than 

Recommended Value
Smaller than 

Recommended Value
R1 22kQ Input Impedance Increase of Input 

Impedance
Decrease of Input 
Impedance

R2 6800 Feedback Resistor Decrease of Gain (*) Increase of Gain
R3 2 2  kO Increase of Gain Decrease of Gain (*)
R4 2 . 2 0 Frequency Stability Danger of Oscillations
C1 1 HF Input Decoupling DC Higher Low-frequency 

cut-off
C2 22|o,F Inverting Input 

DC Decoupling
Increase of Switch 
ON/OFF Noise

Higher Low-frequency 
cut-offCO -sf

O
O 1 0 0 nF Supply Voltage Bypass Danger of Oscillations

C5
C6

220|iF Supply Voltage Bypass Danger of Oscillations

C7 0.47p.F Frequency Stability Danger of Oscillations

(*) The gain must be higher than 24dB

PRINTED CIRCUIT BOARD
The layout shown in fig. 2 should be adopted by 
the designers. If different layouts are used, the

ground points of input 1 and input 2 must be well 
decoupled from the ground return of the output in 
which a high current flows.

SGS-THOMSON 5/11
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Figure 3: Single Supply Typical Application Circuit

+ Us

Figure 4: P.C. Board and Components Layout of the Circuit of Fig. 3(1:1)

6/11
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SINGLE SUPPLY APPLICATION SUGGESTIONS
The recommended values of the external compo- of fig. 3. Different values can be used. The follow- 
nents are those shown on the application circuit ing table can help the designer.

Component Recommended
Value Purpose Larger than 

Recommended Value
Smaller than 

Recommended Value
R1, R2, R3 2 2 kQ Biasing Resistor

R4 2 2 k Q,
Feedback Resistors

Increase of Gain Decrease of Gain (*)
R5 680Q Decrease of Gain (*) Increase of Gain
R6 2 . 2 0 Frequency Stability Danger of Oscillations
C1 2.2^F Input Decoupling DC Higher Low-frequency 

cut-off
C2 100|iF Supply Voltage Rejection Worse T urn-off T ransient 

Worse Turn-on Delay
C3 1OOOjiF Supply Voltage Bypass Danger of Oscillations 

Worse of Turn-off 
Transient

C4 22pF Inverting Input DC Decoup
ling

Increase of Switching 
ON/OFF

Higher Low-frequency 
cut-off

C5 100nF Supply Voltage Bypass Danger of Oscillations
C6 0.47|iF Frequency Stability Danger of Oscillations
C7 1000|iF Output DC Decoupling Higher Low-frequency 

cut-off

(*) The gain must be higher than 24dB

NOTE
If the supply voltage is lower than 40V and the 
load is 8ohm (or more) a lower value of C2 can

be used (i.e. 2 2 \iF ).

C7 can be larger than 1000uF only if the supply 
voltage does not exceed 40V.

TYPICAL CHARACTERISTICS (Split Supply Test Circuit unless otherwise specified)

Figure 5: Output Power vs. Supply Voltage ~ + ^  . . r.*  K mm ƒ a Figure 6: Distortion vs. Output Power
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Figure 7: Output Power vs. Supply Voltage

0 5 10 15 20  25 ± U s ( U )

Figure. 9: Distortion vs. Frequency

Figure 8: Distortion vs. Output Power

0 4 8 12 16 20 24 28 32 Po(U )

Figure 10: Distortion vs. Frequency

d

( % )

0.3 

0 . 1 

0.03 

0 . 0 1

30 100 300 IK 3K f (Hz)

Figure 11 : Quiescent Current vs. Supply Voltage

T 0  /19 1 T D 9 2 9 5 B - B P

30 100 300 IK 3K f (Hz)

Figure 12: Supply Voltage Rejection vs. Frequency

20  5 0  1 0 0 2 0 0  5 0 0  I K  2K 5K f  ( H z )

(191 TD H 2 3 5 B - j  ƒ

Us =±22U 
RL = 8Q

1
Pou t=100mU

Pout=15U

8/11
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Figure 13: Supply Voltage Rejection vs. Fre
quency (Single supply) for Different 
values of C2 (circuit of fig. 3)

30 100 300 IK 3K f (Hz)

Figure 16: Total Power Dissipation and Effi
ciency vs. Output Power

0 5 10 15 20 25 30 35 Po ( U )

Figure 14: Supply Voltage Rejection vs. Fre
quency (Single supply) for Different 
values of C2 (circuit of fig. 3)

30 100 300 IK 3K f (Hz)

Figure 15: Total Power Dissipation and Effi
ciency vs. Output Power

0 5 10 15 20 25 30 35 Po(U)

SHORT CIRCUIT PROTECTION
The TDA 2050 has an original circuit which limits 
the current of the output transistors. The maxi
mum output current is a function of the collector 
emitter voltage; hence the output transistors work 
within their safe operating area. This function can 
therefore be considered as being peak power limi
ting rather than simple current limiting.
It reduces the possibility that the device gets 
damaged during an accidental short circuit from 
AC output to ground.

THERMAL SHUTDOWN
The presence of a thermal limiting circuit offers 
the following advantages:

1) An overload on the output (even if it is perma
nent), or an above limit ambient temperature 
can be easily tolerated since the Tj cannot be 
higher than 150°C.

2) The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device dam
age due to high junction temperature. If for 
any reason, the junction temperature in
creases up to 150°C, the thermal shutdown 
simply reduces the power dissipation and the 
current consumption.

The maximum allowable power dissipation de
pends upon the thermal resistance junction-ambi-

SGS-THOMSON 9/11
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ent. Fig. 17 shows this dissipable power as a 
function of ambient temperature for different ther
mal resistance.

Figure 17: Maximum Allowable Power Dissipa
tion vs. Ambient Temperature

Î191 T D 3 2 0 5 B  - 1 3

MOUNTING INSTRUCTIONS
The power dissipated in the circuit must be 
removed by adding an external heatsink.
Thanks to the PENTAWATT package, the 
heatsink mounting operation is very simple, a 
screw or a compression spring (clip) being suffi

cient. Between the heatsink and the package is 
better to insert a layer of silicon grease, to opti
mize the thermal contact; no electrical isolation is 
needed between the two surfaces. Fig. 18 shows 
an example of heatsink.

Dimension suggestion
The following table shows the length that the 
heatsink in fig. 18 must have for several values 
of Ptot and Rth.

Ptot (W) 12 8 6
Lenght of heatsink (mm) 60 40 30
Rth of heatsink (°C/W) 4.2 6.2 8.3

Figure 18: Example of heat-sink

HOLE FOR PARKER SCREW

CO(N

fHR n

IT

r
H I T 1 .

in

7 „ s J f i J
i l

50

2
~ 6 *

H90TO02050- 05

APPENDIX A

A.1 - MUSIC POWER CONCEPT
MUSIC POWER is (according to the IEC clauses 
n.268-3 of Jan 83) the maximum power which the 
amplifier is capable of producing across the rated 
load resistance (regardless of non linearity) 1 sec 
after the application of a sinusoidal input signal of 
frequency 1 KHz.
According to this definition our method of mea
surement comprises the following steps:

- Set the voltage supply at the maximum oper
ating value;

- Apply a input signal in the form of a 1 KHz tone 
burst of 1 sec duration: the repetition period 
of the signal pulses is 60 sec;

- The output voltage is measured 1 sec from the 
start of the pulse;

- Increase the input voltage until the output sig
nal shows a THD=10%;

- The music power is then V out /R L, where 
Vout is the output voltage measured in the 
condition of point 4 and RL is the rated load 
impedance;

10/11

The target of this method is to avoid excessive 
dissipation in the amplifier.

A.2 - INSTANTANEOUS POWER
Another power measurement (MAXIMUM IN
STANTANEOUS OUTPUT POWER) was pro
posed by IEC in 1988 (IEC publication 268-3 sub
clause 19.A).
We give here only a brief extract of the concept, 
and a circuit useful for the measurement.
The supply voltage is set at the maximum operat
ing value.
The test signal consists of a sinusoidal signal 
whose frequency is 20 Hz, to which are added al
ternate positive and negative pulses of 50 jus du
ration and 500 Hz repetition rate. The amplitude 
of the 20 Hz signal is chosen to drive the amplifier 
to its voltage clipping limits, while the amplitude of 
the pulses takes the amplifier alternately into its 
current-overload limits.

444

JT Z 7  SGS-THOMSON
Ä 7 f KfflD»iLH(g¥MD(gi



TDA2050

A circuit for generating the test signal is given in 
fig. 19.
The load network consists of a 40 jiF capacitor, in 
series with a 1 ohm resistor. The capacitor limits 
the current due to the 20 Hz signal to a low value, 
whereas for he short pulses the effective load im
pedance is of the order of 1 ohm, and a high out
put current is produced.
Using this signal and load network the measure
ment may be made without causing excessive 
dissipation in the amplifier. The dissipation in the 
1 ohm resistor is much lower than a rated output

power of the amplifier, because the duty-cycle of 
the high output current is low.
By feeding the amplifier output voltage to the X- 
plates of an oscilloscope, and the voltage across 
the 1 ohm resistor (representing the output cur
rent) to the Y=plates, it is possible to read on the 
display the value of the maximum instantaneous 
output power.
The result of this test applied at the TDA 2050 is:

PEAK POWER = 100W typ

Figure 19: Test circuit for peak power measurement

20Hz 50us PULSES

BRIGHT-UP

X\
Y

> CEO

E

2 /

f 1000Hz
(*> FOUR 10uF 65U DC POLYESTER CAPACITORS IN PARALLEL

t1 9 9 T D 0 2 8 5 8 -9 6

£ Z T  SGS-THOMSON
Ä 7# HO©ü®IIL[i(g¥[fMn(g!
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TDA2051

40W Hi-Fi AUDIO POWER AMPLIFIER
PRODUCT PREVIEW

.  HIGH OUTPUT POWER
(60W/4Q MUSIC POWER IEC 268.3 RULES)

.  HIGH OPERATING SUPPLY VOLTAGE 
(±25V)

.  SINGLE OR SPLIT SUPPLY OPERATIONS 

.  VERY LOW DISTORTION 
■ SHORT CIRCUIT PROTECTION (OUT TO 

GND)
.  THERMAL SHUTDOWN

DESCRIPTION
The TDA 2051 is a monolithic integrated circuit in 
Pentawatt package, intended for use as an audio 
class AB amplifier. Thanks to its high power capa
bility the TDA2051 is able to provide up to 40W 
typ. into 4 ohm load @ THD = 10%, Vs = ±18V, f 
= 1 KHz and up to 33W into 8ohm load @ THD = 
10%, Vs = +22V, f = 1 KHz.
Moreover, the TDA 2051 delivers typically 60W 
music power into 4 ohm load over 1 sec at Vs= 
22.5V, f=  1KHz.
The very low harmonic and crossover distortion

performances make the device the most suitable 
for Hi-Fi field application.
The low external component count and the good 
power dissipation capability of the Pentawatt 
Package allowes stereo sets reduced in 
cost/space due to both, low number of external 
parts and reduced heatsink area due to optimized 
heatsink efficiency.

TEST AND APPLICATION CIRCUIT

+ Us

March 1991 1/8
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage ±25 V
Vi Input Voltage VS
Vi Differential Input Voltage ±15 V
lo Output Peak Current (internally limited) 6 A

P to t Power Dissipation T c a se  = 70°C 36 W

T s tg , T j Storage and Junction Temperature -40 to 150 °C

PIN CONNECTION (Top view)

0

/
TAB CONNECTED TO P IN  3

Z >  + Us

>  O UTPUT

I >  -U s

>  IN U E R T IN G  IN P U T

Z >  NON IN U E R T IN G  IN P U T

H30TD0205Î -01

SCHEMATIC DIAGRAM

1 2

THERMAL DATA

Symbol Description Value
R th  j-case Thermal Resistance junction-case | Max 2.5

2/8
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TDA2051

ELECTRICAL CHARACTERISTICS (Refer to the Test Circuit, Vs = ±18V, Tamb = 25°C, f = 1 kHz; un
less otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Supply Voltage Range ±5 ±25 V
Id Quiescent Drain Current Vs = ±4.5V 50 mA

Vs = ±25V 100 mA
lb Input Bias Current Vs = +22V 0.3 HA

Vos Input Offset Voltage Vs = ±22V ±20 mV
los Input Offset Current Vs = ±22V ±200 nA
Po RMS Output Power d = 10%; rms values

Rl = 40 40 W
Rl = 80 22 W
Vs = ±22V Rl = 80 33 W
d = 1%; rms values
Rl = 40 30 W
Rl = 80 17 W
Vs = ±22V Rl = 80 25 W

Music Power d = 10%; T = 1 s
IEC268.3 RULES Vs = ±22.5V; RL = 40 60 W

d Total Harmonic Distortion Rl = 40; Po = 0.1 to 20W
f = 1kHz, 0.02 %
f = 40Hzto 15kHz 0.1 %
Vs = ±22V
Rl = 80; Po = 0.1 to 20W
f = 1kHz 0.02 %
f = 40Hz to 15kHz 0.1 %

SR Slew Rate 6 V/|is
Gv Open Loop Voltage Gain 80 dB
Gv Closed Loop Voltage Gain 30 30.5 31 dB
eN Total Input Noise B = curve A 4 pV

B = 22Hz to 22kHz 5 10 nv
R i Input Resistance (pin 1) 500 kO

SVR Supply Voltage Rejection Rl = 40  Gv = 30dB
Rs = 22kO;f = 100Hz; 45 dB
Vrippie = 0.5Vrms

Efficiency Po = 30W; Rl = 40 65 %
P0 = 25W; Rl = 80;
Vs = +22V 67 %

T s d -j Thermal Shut-down 160 °C
Junction Temperature

3/8r Z Z  SGS-THOMSON
Hflg[̂ (S)[ilL[i©Tr̂ (s)K!lDOi
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Figure 1: Split Supply Typical Application Circuit

+ Us

Figure 2: P.C. Board and Components Layout of the Circuit of Fig. 1 (1:1)

/ T T  SGS-THOMSON
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SPLIT SUPPLY APPLICATION SUGGESTIONS
The recommended values of the external compo
nents are those shown on the application circuit

of fig. 2. Different values can be used. The follow
ing table can help the designer.

Component Recommended
Value Purpose Larger than 

Recommended Value
Smaller than 

Recommended Value
R1 22kQ Input Impedance Increase of Input 

Impedance
Decrease of Input 
Impedance

R2 680Q Feedback Resistor Decrease of Gain (*) Increase of Gain
R3 22kQ Increase of Gain Decrease of Gain (*)
R4 2.2Q Frequency Stability Danger of Oscillations
C1 1 ĵ tF Input Decoupling DC Higher Low-frequency 

cut-off
C2 22(iF Inverting Input 

DC Decoupling
Increase of Switch 
ON/OFF Noise

Higher Low-frequency 
cut-off

COO
 O 100nF Supply Voltage Bypass Danger of Oscillations

C5
C6

220pF Supply Voltage Bypass Danger of Oscillations

C7 0.47|i,F Frequency Stability Danger of Oscillations

(*) The gain must be higher than 24dB

PRINTED CIRCUIT BOARD
The layout shown in fig. 2 should be adopted by 
the designers. If different layouts are used, the

ground points of input 1 and input 2 must be well 
decoupled from the ground return of the output in 
which a high current flows.

SGS-THOMSON
MieifftmieTMres

5/8
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TYPICAL CHARACTERISTICS (Split Supply Test Circuit unless otherwise specified)

Figure 3: Output Power vs. Supply Voltage Figure 4: Distortion vs. Output Power

t191 TD 8  2 0 5 1  - 8 3

0 5 10 15 20  25 U s ( U ) 0 5 10 15 20 25 30 Po(U)

Figure 5: Output Power vs. Supply Voltage Figure 6: Distortion vs. Output Power

H 3 1  T D Ö 2 8 5 1 - 0 5

Figure 7: Total Power Dissipation and Efficiency Figure 8: Total Power Dissipation and Efficiency 
vs. Output Power vs. Output Power
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SHORT CIRCUIT PROTECTION
The TDA 2051 has an original circuit which limits 
the current of the output transistors. The maxi
mum output current is a function of the collector 
emitter voltage; hence the output transistors work 
within their safe operating area. This function can 
therefore be considered as being peak power limi
ting rather than simple current limiting.
It reduces the possibility that the device gets 
damaged during an accidental short circuit from 
AC output to ground.

THERMAL SHUTDOWN
The presence of a thermal limiting circuit offers 
the following advantages:

1 )An overload on the output (even if it is perma
nent), or an above limit ambient temperature 
can be easily tolerated since the Tj cannot be 
higher than 160°C.

2)The heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no possibility of device dam
age due to high junction temperature. If for 
any reason, the junction temperature in
creases up to 160°C, the thermal shutdown

Figure 9: Maximum Allowable Power Dissipation 
vs. Ambient Temperature

t191 TDft2 0 5 1  - 0 9

simply reduces the power dissipation and the 
current consumption.

The maximum allowable power dissipation de
pends upon the thermal resistance junction-ambi
ent. Fig. 9 shows this dissipable power as a func
tion of ambient temperature for different thermal 
resistance.

MOUNTING INSTRUCTIONS
The power dissipated in the circuit must be re
moved by adding an external heatsink.
Thanks to the PENTAWATT package, the 
heatsink mounting operation is very simple, a 
screw or a compression spring (clip) being suffi
cient. Between the heatsink and the package is 
better to insert a layer of silicon grease, to opti
mize the thermal contact; no electrical isolation is 
needed between the two surfaces. Fig. 18 shows 
an example of heatsink.

Dimension suggestion
The following table shows the length that the 
heatsink in fig. 10 must have for several values 
of Ptot and Rth.

P to t ( W ) 12 8 6
Lenght of heatsink (mm) 60 40 30
R th  of heatsink (°C/W) 4.2 6.2 8.3

Figure 10: Example of heat-sink
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APPENDIX A

A.1 - MUSIC POWER CONCEPT
MUSIC POWER is (according to the IEC clauses 
n.268-3 of Jan 83) the maximum power which the 
amplifier is capable of producing across the rated 
load resistance (regardless of non linearity) 1 sec 
after the application of a sinusoidal input signal of 
frequency 1 KHz.
According to this definition our method of mea
surement comprises the following steps:

- Set the voltage supply at the maximum oper
ating value-10%;

- Apply a input signal in the form of a 1 KHz tone 
burst of 1 sec duration: the repetition period 
of the signal pulses is 60 sec;

- The output voltage is measured 1 sec from the 
start of the pulse;

- Increase the input voltage until the output sig
nal shows a THD=10%;

- The music power is then V20Ut /RL, where 
Vout is the output voltage measured in the 
condition of point 4 and RL is the rated load 
impedance;

The target of this method is to avoid excessive 
dissipation in the amplifier.

8/8 fZ T  SGS-THOMSON
^ 7 #  M MM tgM KS
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TDA2052
r=J SCS-THOMSON

60W Hi-Fi AUDIO POWER AMPLIFIER 
WITH MUTE /STAND-BY

PRODUCT PREVIEW

■ SUPPLY VOLTAGE RANGE UP TO ±25V 
.  SPLIT SUPPLY OPERATION
■ HIGH OUTPUT POWER (UP TO 60W MUSIC 

POWER)
■ LOW DISTORTION
■ MUTE/STAND-BY FUNCTION
■ NO SWITCH ON/OFF NOISE
■ AC SHORT CIRCUIT PROTECTION 
.  THERMAL SHUTDOWN

DESCRIPTION
The TDA2052 is a monolithic integrated circuit in 
Heptawatt package, intended for use as audio 
class AB amplifier in TV or Hi-Fi field application. 
Thanks to the wide voltage range and to the high 
out current capability it’s able to supply the hig-

TEST AND APPLICATION CIRCUIT

hest power into booth 4Q and 8Q loads even in 
presence of poor supply regulation.
The built in muting/Stand-by function simplifies 
the remote operations avoiding also switching on- 
off noises.

+ Us C7

April 1991 1/3

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs DC Supply Voltage ±25 V

lo Output Peak Current (internally limited) 6 A

P to t Power Dissipation Tcase = 70°C 30 W

T o p Operating Temperature Range 0 to +70 °C

T s tg , T j Storage and Junction Temperature -40 to +150 °C

PIN CONNECTION (Top view)

NON INUERTING INPUT (PLAY)  

INUERTING INPUT  
NON INUERTING INPUT (MUTE) 
-U s
STAND-BY/MUTE  
+ Us
OUTPUT

BLOCK DIAGRAM

+ Us

INPUT -

I+PLAY
I+MUTE

MUTE/
ST-BY

<>-♦ OUT

-Us

2/3
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THERMAL DATA

Symbol Description Value Unit
Rth j-case Thermal Resistance Junction-case | Max 2.5 °C/W

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs ± 18V; f = 1 KHz; T amb = 25°C, unless 
otherwise specified.)

Symbol Parameter Test Condition Min. Typ. Max. Unit
VS Supply Range ±6 ±25 V
Id Total Quiescent Drain Current Vs = ±25V 50 100 mA
lb Input Bias Current 0.3 pA

Vis Input Offset Voltage ±20 mV
l is Input Offset Current ±200 nA
Po Music Output Power IEC2683 Rules (t = 1 s) 60 W

Vs = ±22.5, Rl = 40, d = 10%
Po Output Power d = 10%

RL = 40 40 W
Rl = 80 22 W
Vs = ±22V, Rl = 80 30 W
d = 1%
Rl = 40 30 W
Rl = 80 17 W
Vs = +22V, Rl = 80 24 W

d Total Harmonic Distortion Po = 0.1 to 20W; Rl = 40
f = 40Hz to 15KHz 0.1 %
Po = 0.1 to 12W; Rl = 40
f = 40Hz to 15KHz 0.1 %

SR Slew Rate 6 V/|is
Gv Open Loop Voltage Gain 80 dB
Gv Closed Loop Voltage Gain 30 dB
e N Total Input Noise A Curve 5 MV

f = 20Hzto 20KHz 10 MV
Ri Input Resistance 500 KO

SVR Supply Voltage Rejection f=  100Hz 50 dB
Ts Thermal Shutdown 150 °C

MUTE/STAND-BY FUNCTION

V T s t -by Stand-by - Mute Threshold 1.7 V
V T m u te Mute Threshold 3 V
IdsT-BY Quiescent Current @ Stand-by 1 3 mA

A T T s t -by Stand-by Attenuation 90 dB
A T T m u te Mute Attenuation 60 70 dB

3/3
SGS-TTiOMSON
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MINIDIP STEREO PREAMPLIFIER

•  WIDE SUPPLY VOLTAGE RANGE (3 TO 
36V)

•  SINGLE OR SPLIT SUPPLY OPERATION
•  VERY LOW CURRENT CONSUMPTION 

(0.8mA)
•  VERY LOW DISTORTION

•  NO POP-NOISE
•  SHORT CIRCUIT PROTECTION

The TDA2320A is a stereo class A preamplifier 
intended for application in portable cassette

players and high quality audio systems.
The TDA2320A is a monolithic integrated 
circuit a 8 lead minidip.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 36 V
Ptot Total power dissipation at Tamb= 70°C 400 mW
Tstg / j Storage and junction temperature -40 to 150 °C

TYPICAL APPLICATION:
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CONNECTION AND BLOCK DIAGRAM
(top view)

OUTPUT f 
A 1 1

---- O ----

8

INV. INR f 
A l

7

n o n  inv . r
INP A l 3 6

M u

B

INV. INP

NON INV. 
INP B

SCHEMATIC DIAGRAM
(one section)

INVERTING NON INVERTING
INPUT INPUT

2 / 1 0 SGS-THOMSON
RfflOÊUsoiiiuKmûiiüioes
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TDA2320A

TEST CIRCUITS

Fig. 1

*vs

Fig. 2

♦ 7.5V

3 /1 0fZTZ SGS-THOMSON
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TDÂ2320A

THERMAL DATA

Rfh j-amb Thermal resistance junction-am bient max 2 0 0 °c/w

ELECTRICAL CHARACTERISTICS (Refer to  the test circuits, V s =  15V , T amb=  25°C , unless 
otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

v s Supply voltage ( * ) 3 3 6 V

•s Supply current ( * ) 0 .8 2 mA

lb Input bias current 150 5 0 0 nA

V OS Input offset voltage Rg <  10 K « 1 5 mV

los Input offset current 10 50 nA

Gv Open loop voltage gain f =  333 Hz 80
V s =  15V f = 1 KHz 70 dB

f =  10 KHz 50

V s =  4.5V f = 1 KHz 70

V 0 Output voltage swing ( * ) f =  1 KHz V s= 15V 13
Vpp

R l = 6 0 0 « V s= 4.5V 2.5
B Gain-bandwidth product f =  20 KHz 1.5 2.5 MHz
BW Power bandwidth ( * ) V 0= 5 Vpp 

d  =  1 %
40 70 KHz

SR Slew rate ( * ) 1 1 .6 V / m S

d Distortion ( * )

>CNIIo>

f =  1 KHz 0.03
0/

Gv= 20 dB f =  10 KHz 0.08
/o

eN Total input noise 
voltage ( * * )

Curve A R g =  5 0 « 1

R g =  6 0 0 « 1.1 1.4 m V

R g =  5  K « 1.5

B =  22 Hz to 
22 KHz

R g =  5 0 « 1.3

R g =  6 0 0 « 1.5 m V

R g =  5  K « 2

f = 1 KHz Rq= 6 0 0 « 9 r iV /s /W z

Cs Channel separation (* * ) f = 1 KHz 1 0 0 dB
SVR Supply voltage (* * )  

rejection
f = 100 Hz 80 dB

(*) Test circuit of fig. 1. 
( * * )  Test circuit of fig. 2.

4 /1 0
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TDA2320A

Fig. 3 -  Supply current vs. 
supply voltage

Fig. 6 -  Power bandwidth

_ Rc
Gv=

+44
20KO t 
20dB

ri....-.* 44+
4 ..-
4 f ------

..4
- f-
:4

TP
4 4
- + ....|t

"j 'À m J 1 1 1■"Httt !  ■—
I Vs =15V - f r r fjf-—

Iji— V
T T * - \1 i----! M ]

M httf-f
]~VS = 9 V ■ ■

T -------M P
___ ti —1

!

3 10 30 f (KHz)

Fig. 9 -  Noise density vs. 
frequency

■ VS=15V
j

" V 10 K/1

1KA
—

50 fl

—

>03 10" f (Hz)

Fig. 4 -  Supply current vs. 
ambient temperature

Fig. 7 -  Total harmonic 
distortion vs. output voltage

G-4551

Fig. 10 -  R IAA preamplifier 
response (circuit of fig. 12)

!

3 180 /us
: / ( 50 Hz
/  ! '

T T i  \ 75 us
I ( 2120 Hz)

22Hz
SUBSOL
FILTER

~ T T i
\ M J

\
■ : . i

318 P s 
0 Hz )

! ! !20KHz
■ r ~ ( 5 o \ i
: . M l

-  L J ! i .

i ; !
i i I ; i i

1 i M  ; i 1 .. M | : L
1 S 2 5 £0 63 T6 2 5 40 6 3 16 25 40 63 16 25 40 63

10 102 103 ]Qii f (Hz)

Fig. 5 -  Output voltage swing 
vs. load resistance

0----— 1 ̂ LLLJ
102 103 Rl01)

Fig. 8 -  Total input noise vs. 
source resistance

Fig. 11 -  Tape preamplifier 
frequency response (circuit
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#™ MMilL(I(g¥[fMO(êS

463



TDA2320A

APPLICATION INFORMATION

Fig. 13 -  P.C. board and components layout of the circuit of fig. 12

i n  ( L )  i n ( r  )

OUT(L) +VS OUT(R)

6/10
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TDA2320A

A PPLIC ATIO N  IN FO R M A TIO N  (continued)

Fig. 14 -  Stereo preamplifier for Walkman cassette players

Fig. 15 -  Second order 2 KHz Butterworth crossover 
filter for H i-F i active boxes

Fig. 1 6 -  Frequency response 
(circuit of fig. 15)

7/10SGS-THOMSON
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T D A 2 3 2 0 A

APPLICATION INFORMATION (continued)

Fig. 17 -  Third order 2.8 KHz Bessel crossover filter for Hi-Fi 
active boxes +15v

Fig. 18 -  Frequency response 
(circuit of fig. 17)

Fig. 19 - 200 Hz to 2 KHz Active Bandpass Filter for midrange speakers

Fig. 20 - Subsonic filter
1 0 K.fi

11 • i t
5

f c (Hz) C (|UF>

15 0.68
22 0.47
30 0.33
55 0.22

100 0.1

Fig. 21 - High-cut filter

f c (KHz) C l (nF) C2 (nF)

3 3.9 6.8
5 2.2 4.7

10 1.2 2.2
15 0.68 1.5

8/10
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TDA2320A

APPLICATION INFORMATION (continued)

Fig. 22 -  Fifth order 3.4 KHz low-pass Butterworth filter

For fc -  3.4 KHz and Rj =  R1 =  R2 =  R3 =  R4 =  10 K n , we obtain:

CI =  U * ' T '  T i t T  = 6 '33nF

c , - ° - 4 2 , ' t  ' i r h ;  ' , -9 7 " F

C3 =  0 .309 - - 4 ------ „ 1 , =  1.45 nF
R 2 7T fc

C4 =  3 .3 25 - =  15.14 nF
R 2,7T fc

C2 =  1 .753- n
1__

2 7T fc
8.20 nF The attenuation of the filter is 30 dB at 6.8 KHz 

and better than 60 dB at 15 KHz.

Fig. 23 -  Sixth-pole 355 Hz low-pass filter (Chebychev type)

This is a 6 - pole Chebychev type with ± 0.25 dB ripple in the passband. A  decoupling stage is used to 
avoid the influence of the input impedance on the filter's characteristics. The attenuation is about 55 dB 
at 710 Hz and reaches 80dB at 1065 Hz. The in band attenuation is limited in practice to the ± 0.25 dB 
ripple and does not exceed 1/2 dB at 0.9 fc.

9/10SGS-THOMSON
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TDA2320A

A P P L IC A T IO N  IN F O R M A T IO N  (continued)

Fig. 25 -  Frequency response of the circuit of fig. 24.

A : ail controls flat 
B : bass & treble boost, mid flat 
C : bass & treble cut, mid flat 
D : mid boost, bass & treble flat 
E : mid cut, bass & treble flat

10/10 5 i SGS-THOMSON
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TDA2822

DUAL POWER AMPLIFIER

•  SUPPLY VO LTAG E DOWN TO 3V

•  LOW CROSSOVER D ISTORTION

•  LOW QUIESCENT CURRENT

•  BRIDGE OR STEREO CONFIGU RATIO N

The TDA2822 is a monolithic integrated circuit 
in 12+2+2 powerdip, intended for use as dual 
audio power amplifier in portable radios and 
TV sets.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 15 V

lo Output peak current 1.5 A

Ptot Total power dissipation at T amb =  50°C 1.25 W

at T ^  =  70°C 4 W

T stg, Tj Storage and junction temperature -40  to 150 °C

TYPICAL APPLICATION CIRCUIT (STEREO)

March 1990 1/8
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TDA2822

CONNECTION DIAGRAM
(top view)

IN P U T  +  ( 2 ) 

N.C.

IN P U T  *- ( 2 ) 

G N D  

GN D  

O U T P U T ( 2 )  

N.C. 

N.C.

S- '6 2 86

SCHEMATIC DIAGRAM

IN PU T +  O ) [ 1 16

N .C . I 2

I N P U T - 0  ) [ 3 14

G N D  | 4 13

G N D  [ 5 12;

OUTPUT (1 ) [ 6 11

N .C . ( 7 10
+ Vs I 8 9

THERMAL DATA
R-th j-amb Thermal resistance junction-ambient max 80 °c/w
R-th j-case Thermal resistance junction-pins max 20 °c/w

2/8 m  S C S-TH O M SO N~7#Tm RfflD(g(S®[i(LI©TnS©ROD(gI
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T D A 2 8 2 2

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb =  25°C, unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

STEREO (Test circuit of Fig. 1)

V s Supply voltage 3 15 V

vc Quiescent output voltage V s = 9V 4 V
V s = 6V 2.7 V

Id Quiescent drain current 6 12 mA

«b Input bias current 100 nA

Po Output power d = 10% f = 1 KHz
(each channel) V s = 9V R l  = 4 0 1.3 1.7 W

V s = 6V R l  = 4 0 0.45 0.65 W
V s = 4.5V R l  = 4 0 0.32 W

Gv Closed loop voltage gain f = 1 KHz 36 39 41 dB

Ri Input resistance f = 1 KHz 100 KO

eN Total input noise
Rs = 10KO

B = 22Hz to 22KHz 2.5
MV

Curve A 2

SVR Supply voltage rejection f = 100Hz 24 30 dB

CS Channel separation Rg = 1QKO f = 1KHz 50 dB

BRIDGE (Test circuit of Fig. 2)

V s Supply voltage 3 15 V

Id Quiescent drain current R|_ = °° 6 12 mA

Vos Output offset voltage R l  = 8 O 10 60 mV

lb Input bias current 100 nA

Po Output power d = 10% f = 1 KHz
V s = 9V R l  = 8 0 2.7 3.2 W
V s = 6V R l  = 8 0 0.9 1.35 W
V s = 4.5V R l  = 4 0 1 W

d Distortion (f = 1 KHz) R l  = 8 0 P0 = 0.5W 0.2 %

Gv Closed loop voltage gain f = 1 KHz 39 dB

R i Input resistance f = 1 KHz 100 KO

eN Total input noise
Rs = 10KO

B = 22Hz to 22KHz 3
m V

curve A 2.5

SVR Supply voltage rejection f = 100Hz 40 dB

3 /8FZJ SGS-THOMSON
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TDA2822

Fig. 1 -  Test circuit (STEREO)

S- 6288/1

Fig. 2 -  P.C. board and com ponents la yo u t o f the c irc u it  o f Fig. 1 ( 1 : 1  scale)

z:
o
iD
O
2
O

œLU
$
o
CL

O
O

o:

oc

4 /8
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T D A 2 8 2 2

Fig. 3 -  Test circuit (BRIDGE)

Fig. 4 -  P.C. board and components layout of the circuit of Fig. 3 ( 1 : 1  scale)

z  >  _ t
+ or

7  c .  —  —
zr o  or o

Q O Q Q O O
CS-0253

I ®  ®  ®  0  ®  ® | - j -
C 2 ——/ R 3

n n r m  n m n n C5
)  TOA 2822
I - l  l_J LJ JUi LJ L_1 l_J LJ'

©
— f W l —  —d o —
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T D A 2 8 2 2

Fig. 5 -  Output power vs. 
supply voltage (Stereo)

0 2 4 6 8 10 12 V$ (V>

Fig. 8 -  Distortion vs.

0 0.4 0.8 1.2 1.6 P0 (W)

Fig. 11 -  Total power dis
sipation vs. output power

2 3 P0

6 /8

Fig. 6 -  Output power vs. 
supply voltage (Bridge)

R *8/1 
d = 10*/. 
f z IKHz

/

/
/

> /

o 2 4 6 8 10 12 Vs(v)

Fig. 9 -  Supply voltage 
rejection vs. frequency

Fig. 12 -  Total power dis
sipation vs. output power 
(Bridge)

o 0.2 0.4 0.6 08  P0 (W)

Fig. 7 -  Distortion vs.

0.5 1 1.5 2 25 %(W)

Fig. 10 -  Quiescent current

Fig. 13 -  Total power dis
sipation vs. output power 
(Bridge)
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T D A 2 8 2 2

Fig. 14 -  Application circuit for portable radios

MOUNTING INSTRUCTION

The Rthj-amb ° f  the TDA2822 can be reduced by 
soldering the GND pins to a suitable copper area 
of the printed circuit board (Fig. 15 or to an 
external heatsink (Fig. 16).

The diagram of figure 17 shows the maximum 
dissipable power Ptot and the Rthj-namb as a func
tion of the side of two equal square copper

areas having a thickness of 35jii (1.4mils).

During soldering the pins temperature must 
not exceed 260°C and the soldering time must 
not be longer than 12 seconds.

The external heatsink or printed circuit copper 
area must be connected to electrical ground.

Fig. 15 -  Example of P.C. board copper area 
which is used as heatsink.

Fig. 16 -  External heatsink mounting 
example

COPPER AREA 3 5 THICKNESS
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T D A 2 8 2 2

MOUNTING INSTRUCTION (continued)

Fig. 6 -  Maximum dissi- 
pable power and junction to 
ambient thermal resistance 
vs. side 0

Rth Ptot
(*C/W)

80 A

60 3

20

0 0
0 >0 20 30 40 I (mm)

S T
\

ih j -*m b

<t »,T ,b *70-C)

8 /8

Fig. 7 -  Maximum allowable 
power dissipation vs. am
bient temperature

G-3559/2

■50 0 50 »0 Tambrc)
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f = 7  SCS-THOMSON
IM©fô®iIL(IOT®iO©© TDA2822D

DUAL LOW-VOLTAGE POWER AMPLIFIER
ADVANCE DATA

■ SUPPLY VOLTAGE DOWN TO 1.8V 
.  LOWCROSSOVER DISTORTION 
.  LOW QUIESCENT CURRENT 
.  BRIDGE OR STEREO CONFIGURATION

DESCRIPTION
The TDA2822D is a monolithic integrated circuit 
in 8 lead (SO-8) package. It is intended for use as 
dual audio power amplifier in portable cassette 
players, radios and CD players

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VS Supply Voltage 15 V

lo Peak Output 1 A

Ptot Total Power Dissipation Tamb = 50°C 0.5 W

__ L t s i l i__ Storage and Junction Temperature -40 to 150 °C

APPLICATION CIRCUIT

♦3V

May 1991 1/4
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice, notice.
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T D A 2 8 2 2 D

PIN CONNECTION (Top view)

O U TP U T (1 ) (

------------------\ J -----------------

1 8 ]  IN P U T  -  (1 )

S U P P L Y  V O LTA G E [ 2 7 ] I N P U T . (1 )

O U T P U T (2  ) [ 3 6 ) lN P U T . ( 2  )

G R O U N D  [ A ]  IN P U T - ( 2  )

S -  6123

THERMAL DATA

Symbol Description Value Unit
R th  j-amb Thermal Resistance Junction-ambient 1 Max 200 °C/W

Figure 1 : Stereo Application and Test Circuit

Figure 2: Bridge Application and Test Circuit

/ T T  SGS-THOM SON
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TDA2822D

ELECTRICAL CHARACTERISTICS (Vs = 6V; T amb = 25°C, unless otherwise specified. 
STEREO (Test circuit of fig. 1).

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Supply Voltage 1.8 15 V
Id Total Quiescent Drain Current 15 mA

Vo Quiescent Output Voltage 2.7 V
VS = 3V 1.2 V

lb Input Bias Current 100 nA
Po Output Power (each channel) Vs = 9V 300

(f = 1 KHz, d = 10%) Vs = 6V 120
Rl = 320 Vs = 4.5V 60 mW

VS = 3V 20
VS = 2V 5

RL= 160 < CO II CD < 170 220 mW

p ii 00 ED Vs = 6V 300 380 mW
Rl = 40 Vs = 4.5V 320 mW

VS = 3V 110 mW
d Distortion Rl = 320 Po = 40mW 0.2 %

Rl = 160 Po = 75mW 0.2 %a00II—I
cr Po = 150mW 0.2 %

GV Closed Loop Voltage Gain f = 1 KHz 36 39 41 dB
AGv Channel Balance ±1 dB

Ri Input Resistance f = 1 KHz 100 KO.
e N Total Input Noise Rs = 10kO B = Curve A 2 u v

Rs = 10kO B = 22Hz to 22KHz 2.5 mV
SVR Supply Voltage Rejection f = 100Hz C1 = C2 = IOOllF 24 30 dB
Cs Channel Separation f = 1 KHz 50 dB

BRIDGE (Test circuit of fig.2)

Vs Supply Voltage 1.8 15 V
Id Total Quiescent Drain Current RL = oo 15 mA

Vos Output Offset Voltage (between

a00II

cr ±80 mV
the outputs)

lb Input Bias Current 100 nA
Po Output Power Vs = 9V 1000

(f = 1KHz, d = 10%) VS = 6V 320 400
Rl = 32Q Vs =  4.5V 200 mW

VS = 3V 50 65
VS = 2V 8

Rl = 160 VS = 6V 800 mW
Vs = 3V 120 mW

p ii 00 ED Vs = 4.5V 700 mW
Vs = 3V 220 mW

Rl = 4a < a> II 00 < 350 mW
VS = 2V 80 mW

d Distortion Rl = 8a P0 = 0.5W f = 1 KHz 0.2 %

GV Closed Loop Voltage Gain f = 1 KHz 39 dB
Ri Input Resistance f = 1 KHz 100 Ka
eN Totallnput Noise Rs = 10ka B = Curve A 2.5 nV

Rs = 10ka B -  22Hz to 22KHz 3 nV
SVR Supply Voltage Rejection f=100H z 40 dB

B Power Bandwidth (-3dB)

1IIoQ_a00II

cr 120 KHz

£ Z 7  SGS-THOMSON
*[Rl®[iLI(Dra®!n(gS
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TDA2822D

Figure 3: Supply Voltage Rejection vs. Fre
quency

G - 61S0

I
Vs »6V 
R l *8A

fRl
BR IOGlE

yR * c1 b \ MIS.

I
ST EF E0

1
f l -

i
i

’ 0* 10J . to* MHz)

Figure 4: Output Power vs. Supply Voltage (THD 
= 10%, f = 1 KHz Stereo)

2 3 4 5 5 U s ( U )

Figure 5: Total Power Dissipation vs. Output 
Power (Bridge)

P tO t  _____________ H 9 1 T D R 2 8 2 2 D - 0 4

RL = 8 Q
f =1 KHz

4 . 5 >U

/L/
0 0 . 2  0 . 4  0 . 6  P o ( U )

Figure 6: Total Power Dissipation vs. Output 
Power (Bridge)

0 0 . 1  0 . 2  0 . 3  P o ( U )

4/4
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TDA2822M

DUAL LOW-VOLTAGE POWER AMPLIFIER

•  SUPPLY VOLTAGE DOWN TO 1.8V

•  LOW CROSSOVER DISTORTION

•  LOW QUIESCENT CURRENT

•  BRIDGE OR STEREO CONFIGURATION

The TDA2822M is a monolithic integrated circuit 
in 8 lead Minidip package. It is intended for use 
as dual audio power amplifier in portable cassette 
players and radios.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 15 V

lo Peak output current 1 A

Ptot Total power dissipation at Tamb =  50°C 1 W
at T ^  =  50° C 1.4 W

Tstg* Tj Storage and junction temperature -40 to 150 °C

TEST CIRCUIT

June 1988 1/10



TDA2822M

CONNECTION DIAGRAM
(Top view)

OUTPUT (1)

SUPPLY VOLTAGE 

OUTPUT(2 )

GROUND

S - 6125

INPUT- (I ) 

INPUT *(1 ) 

1NPUT*(2 ) 

|lN P U T-(2  )

SCHEMATIC DIAGRAM

THERM AL DATA

^ t h  j - s m b Thermal resistance junction-ambient max 100 °c/w
D1 * t h  j-c a s e Thermal resistance junction-pin (4) max 70 °c/w

2/10
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TDA2822M

STEREO APPLICATION

Fig. 1 -  Test circuit

+ vs

Fig. 2 -  P.C. board and component layout of the circuit of Fig. 1 ( 1 : 1  scale)

C S-018 5

3 /1 0Æ 7  SGS-THOMSON
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TDA2822M

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb =  25°C, unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

STEREO (Test circuit of Fig. 1 )

V s Supply voltage 1.8 15 V

V Q Quiescent output voltage 2.7 V

>COil>

1.2 V

Id Quiescent drain current 6 9 mA

lb Input bias current 100 nA

P0 Output power (each channel) 
(f =  1 KHz, d =  10%)

Rl  =  3212

V s =  9V 
V s =  6V 
V s =  4.5V 
V s =  3V 
V s =  2V

90

15

300
120
60
20
5

mW

Rl =  1612

>COh>

170 220 mW

RL =  812

>
 

>
 

O
) CD

Il 
II 

>
 >

300
1000
380 mW

RL =  412
V s =  6V 
V s =  4.5V 
V s =  3V

450 650
320
110

mW

d Distortion 
(f =  1 KHz)

Rl  =  3212 P0 =  40mW 0.2 %

Rl  =  1612 P0 =  75mW 0.2 %

Rl  =  812 P0 =  150mW 0.2 %

Gv Closed loop voltage gain f =  1 KHz 36 39 41 dB

AGV Channel balance ± 1 dB

Rj Input resistance f =  1 KHz 100 K12

eN Total input noise
Rs =  10K12

B =  Curve A 2
mV

B =  22Hz to KHz 2.5

SVR Supply voltage rejection f =  100Hz C1 =  C2 =  1 0 0 m  F 24 30 dB

Cs Channel separation f = 1 KHz 50 dB

4 /1 0 Æ T SGS-THOMSON
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TDA2822M

BRIDGE APPLICATION

Fig. 3 -  Test circuit

Fig. 4 -  P.C. board and components layout of the circuit of Fig. 3 ( 1 : 1  scale)

5 /1 0SGS-THOMSON
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TDA2822M

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb =  25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

BRIDGE (Test circuit of Fig. 3)

V s Supply voltage 1.8 15 V

l d  Quiescent drain current Rj_ =  ° ° 6 9 mA

V os Output offset voltage 
(between the outputs)

r l  =  812 ± 50 mV

lb Input bias current 100 nA

PQ Output power
(f =  1 KHz, d =  10%)

R l  =  32 12

V s =  9V  
V s =  6V  
V s =  4.5V  
V s =  3V  
V s =. 2V

320

50

1000
400
200
65
8

mW

r l  =  1612
V s =  9V  
V s =  6V  
V s =. 3V

2000
800
120

mW

R l  =  8 12
V s =  6V  
V s =. 4 .5V  
V s =  3V

900 1350
700
220

mW

R l  =  4 n
V s = 4.5V  
V s =  3V  
V s =  2V

200
1000
350
80

mW

d Distortion P0 =  0.5W R l  =  812 
f =  1 KHz

0.2 %

Gv Closed loop voltage gain f =  1 KHz 39 dB

Rj Input resistance f =  1 KHz 100 K12

ejsj Total input noise
Rs =  10K12

B =  Curve A 2.5
jLtV

B =  22Hz to 22KHz 3

SVR Supply voltage rejection f =  100Hz 40 dB

B Power bandwidth 
(-3dB)

R l  = 812 P0 =  1W 120 KHz

6 /1 0
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TDA2822M

Fig. 5 - Quiescent current 
vs. supply voltage

Fig. 8 - Distortion vs.
output power (Stereo)

Fig. 11 -  Distortion vs.
output power (Bridge)

□I
Vs = 6' 
R l=8j 
f =1KH

/
n
lz

1

4f
j/

0 0.2 0.4 0.6 0.8 1 P0(W)

Fig. 6 -  Supply voltage 
rejection vs. frequency

102 103 . 10A f (Hz)

Fig. 9 - Distortion vs.
output power (Stereo)

Fig. 12 -  Total power 
dissipation vs. output power 
(Bridge)

Fig. 7 -  Output power vs. 
supply voltage (THD= 10%,

Fig. 10 -  Output power vs. 
supply voltage (Bridge)

Fig. 13 -  Total power dis
sipation vs. output power 
(Bridge)

0 0.5 1 1.5 2 P0(W)

7 /1 0Æ 7  SGS-THOMSON
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TDA2822M

Fig. 14 -  Total power dis
sipation vs. output power

Fig. 15 -  Total power dis
sipation vs. output power 
(Bridge)

0 0.2 0.« 0.6 0.8 1 P0(W)

Fig. 16 -  Typical application in portable players

♦3V

8/10
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DUAL POWER AMPLIFIER

.  SUPPLY VOLTAGE DOWN TO 3 V 
■ HIGH SVR
» LOW CROSSOVER DISTORTION 
.  LOW QUIESCENT CURRENT 
.  BRIDGE OR STEREO CONFIGURATION

A D V A N C E  D A TA

Powerdip (1 2+ 2+ 2)

DESCRIPTION
The TDA2824 is a monolithic integrated circuit in 
12+2+2 powerdip, intended for use as dual audio 
power amplifier in portable radios and TV sets.

ORDERING NUMBER : TDA2824

TYPICAL APPLICATION CIRCUIT (Stereo)

+ Us

May 1991 1/8
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TDA2824

PIN CONNECTION

I N P U T * ( 2 )  

N . C .

I N P U T - ( 2 )

GND

GND

O U T P U T ( 2 )  

N . C .

N . C .

SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 16 V

lo Output Peak Current 1.5 A
P tot Total Power Dissipation at T amb = 50 °C 1.25 W

3t Tease = 70 °C 4 W
Tstg. Tj Storage and Junction Temperature -  40 to 150 °C

2/8
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TDA2824

THERMAL DATA

Rth j-amb Thermal Resistance Junction-ambient Max 80 °C/W
Rth j-case Thermal Resistance Junction-pins Max 20 °C/W

ELECTRICAL CHARACTERISTICS (Vs = 6V, T amb = 25°C, unless otherwise specified)

| Symbol [ Parameter | Test Conditions [ Min. [ Typ. | Max. [ Unit
STEREO (test circuit of fig. 1 )

VS Supply Voltage 3 15 V

Vo Quiescent Output Voltage VS = 9V 4 V
VS = 9V 2.7 V

Id Quiescent Drain Current 6 12 mA

lb Input Bias Current 100 nA

Po Output Power d = 10% f = 1KHz
(each channel) VS = 9V R l = 40 1.3 1.7 W

VS = 6V Rl = 40 0.45 0.65 W
Vs = 4.5V Rl = 40 0.32 W

d Distortion Vs = 9V, f == 1KHz 0.2 %
R l = 80, Pq = 0.5W

Gv Closed Loop Voltage 
Gain

NXil 36 39 41 dB

Ri Input Resistance f = 1 KHz 100 k o

eN Total Input Noise Rs = 10KO B = 22Hz to 22KHZ 2.5 u v

Curve A 2 nV
SVR Supply Voltage Rejection f = 100Hz 40 50 dB

CS Channel Separation Rs= 10K O f = 1 KHz 50 dB

BRIDGE (test circuit of fig. 2)

Vs Supply Voltage 3 15 V

Vos Output Offset Voltage

a00II

cr 60 mV

lb Imput Bias Current 100 nA

Po Output Power d = 10% f=1K H z
VS = 9V Rl = 8Q 2.5 3.2 W
Vs = 6V Rl = 80 0.9 1.35 W
Vs = 4.5V Rl = 40 1 W

d Distortion (f = 1 KHz)

a00II_]
CE Po = 0.5W 0.2 %

Gv Closed Loop Voltage 
Gain

f = 1KHz 39 dB

eN Total Input Noise Rs= 10KO B = 22Hz to 22KHZ 3 mV

Curve A 2.5 HV

SVR Supply Voltage Rejection f = 100Hz 48 60 dB

SC S-TH O M S O N
RfflDOIH©I[L[l(g¥i(s)[MÖ0i
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TDA2824

Figure 1 : Test Circuit (stereo).

+ Us

RL

RL

Figure 2: P.C. Board and Component Layout of the Circuit of Figure 1. (1:1 scale)
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TDA2824

Figure 3 : Test Circuit (bridge).

+ Us

Figure 4: P.C. Board and Component Layout of the Circuit of Figure 3. (1:1 scale)
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TDA2824

Figure 3 : Output Power vs. Supply Voltage 
(Stereo).

o 2 A 6 8 10 12 VS (V )

Figure 5 : Distortion vs. Output Power (Bridge).

0.5 1 15 2 25 PQm

Figure 7 : Supply Voltage Rejection vs. 
Frequency (Stereo)

o-tuo

V, « 6 ' 
Rl .  k i  
V, «05V 
CS « 22,

1
'T

, — .1

îO ÎÛ2 10* <{Ms)

Figure 4 : Output Power vs. Supply Voltage (Brid- 
ge).

0 2 A 6 8 10 12 VS(V>

Figure 6 : Distortion vs. Output Power (Bridge).

0 O.A 0.8 1.2 1.6 p0 ( W )

Figure 8 : Quiescent Current vs. Supply 
Voltage.

G-G259

R« «4 
V, ■ 0. 
i * 10< 
C8 » 2;

K
SVpMS
)H z

0 2 4 « 6 to 12 V , cv)
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TDA2824

Figure 9 : Quiescent Current vs. Supply Voltage. Figure 10 : Total Power Dissipation vs. Output
Power (Stereo).

0 4 8 12 16 Vs (V) 0 (W)

Figure 11 : Total Power Dissipation vs. Output Figure 12 : Total Power Dissipation vs. Output
Power (Bridge). Power (Bridge).

o o.2 o.A o.6 a e  p0 <w ) o 0.5 1 1.5 2 2.5 % ( W )

7 / 8SGS-THOMSON
KfflDeMULIlOTn̂OROlKei

495



T D A 2 8 2 4

MOUNTING INSTRUCTION
The Rth j-amb of the TDA2824 can be reduced by sol
dering the GND pins to a suitable copper area of the 
printed circuit board (Figure 13) or to an external he
atsink (Figure 14).
The diagram of Figure 15 shows the maximum dis- 
sipable power Ptot and the Rth j-amb as a function of 
the side "3" of two equal square copper areas having 
a thickness of 35 jli (1.4 mils).

Figure 13 : Example of P.C. Board Copper Area 
which is used as Heatsink. -

During soldering the pins temperature must not ex
ceed 260 °C and the soldering time must not be lon
ger than 12 seconds.
The external heatsink or printed circuit copper area 
must be connected to electrical ground.

Figure 14 : External Heatsink Mounting Example.

Figure 15 : Maximum Dissipable Power and Figure 16 : Maximum Allowable Power Dissipa-
Junction to Ambient Thermal tion vs. Ambient Temperature.
Resistance vs. Side "3".

-50 0 50 »0 TambCO

SGS-THOMSON
* 7 /
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r=r SGS-THOMSON
^7#» [MOÊlSîOilHÊTBMOfgS TDA2824S

DUAL POWER AMPLIFIER

•  SUPPLY VOLTAGE DOWN TO 3V

•  HIGH SVR

•  LOW CROSSOVER DISTORTION

•  LOW QUIESCENT CURRENT

•  BRIDGE OR STEREO CONFIGURATION

The TDA2824S is a monolithic integrated circuit 
assembled in single line 9 pins package (SIP. 9), 
intended for use as dual audio power amplifier 
in portable radios and TV sets.

ABSOLUTE MAXIMUM RATINGS

vs Supply voltage 16 V
lo Output peak current 1.5 A
^tot Total power dissipation at Tamb =  60°C 1.3 W

Tcase =  70 C 8 W
Tstg' Ij Storage and junction temperature -40 to 150 °C

TYPICAL APPLICATION CIRCUIT (Stereo)

June 1988__________ .__________________________________ _______________________________________________1/6
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TDA2824S

CONNECTION DIAGRAM
(Top view) OUT (2)

+ v5 

OUT (1 ) 

GND

1NPUT-U ) 

SVR

INPUT -*-(1) 

INPUT + (2) 

INPUT -  (2 )

SCHEMATIC DIAGRAM
»V,

THERM AL DATA

^th j-amb Thermal resistance junction-ambient max 70 °C/W
^th j-pins Thermal resistance junction-pins max 10 °C/W

2 /6
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TDA2824S

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb =  25°C, unless otherwise specified )

Parameter Test Conditions Min. Typ. Max. Unit

STEREO (Test circuit of Fig. 1)

V s Supply voltage 3 15 V

v c Quiescent output voltage V s = 9V 4 V
V s = 6V 2.7 V

id Quiescent drain current 6 12 mA

lb Input bias current 100 nA

Po Output power d = 10% f = 1 KHz
(each channel) V s = 9V Rl  = 4 0 1.3 1.7 W

V s = 6V Rl  = 4 0 0.45 0.65 W
V s = 4.5V Rl  = 4 0 0.32 w

Gv Closed loop voltage gain f = 1 KHz 36 39 41 dB

Ri Input resistance f = 1 KHz 100 KO

eN Total input noise B = 22Hz to 22KHZ 2.5
Rg = 10KO MV

Curve A 2

SVR Supply voltage rejection f = 100 Hz 40 50 dB

CS Channel separation Rg = 10KO f = 1 KHz 50 dB

B R ID G E (Test circuit of Fig. 3)

Vs Supply voltage 3 15 V

Id Quiescent drain current R L = oo 6 12 mA

V OS Output offset voltage R [_  ̂ 8 0 10 60 mV

lb Input bias current 100 nA

Po Output power d = 10% f = 1 KHz
V s = 9V R|_ = 8 0 2.5 3.2 W
V s = 6V Rl  = 8 0 0.9 1.35 W
V s = 4.5V Rl  = 4 0 1 W

d Distortion f = 1 KHz; Rl  = 80 ; P0 = 0.5W 0.2 %

Gv Closed loop voltage gain f = 1 KHz 39 dB

Ri Input resistance f = 1 KHz 100 KO

eN Total input noise B = 22Hz to 22KHZ 3
Rg = 10KO . mV

Curve A 2.5

SVR Supply voltage rejection f = 100Hz 48 60 dB

51 SGS-THOMSON 3 /6
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T D A 2 8 2 4 S

Fig. 1 -  Test circuit (STEREO)

Fig. 2 -  P.C. board and components layout of the circuit of Fig. 1 ( 1 : 1 scale)

Q kT)

or
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Q s
Z > 3 3 Z z 2o + o o o
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TDA2824S

Fig. 3 -  Test circuit (BRIDGE)

Fig. 4 -  P.C. board and components layout of the circuit of the Fig. 3 ( 1 : 1  scale)

> - j Z  j  z  z  
+ cr o  a: o  ~
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TDA2824S

Fig. 5 -  Output power vs. 
supply voltage (Stereo)

0 2 4 6 8 10 12 VS(V)

Fig. 6 - Output power vs. 
supply voltage (Bridge)

0 2 4 6 8 10 12 VS(V>

Fig. 7 - Distortion vs.

0.5 1 15 2 25 Pom

Fig. 8 - Distortion vs.
output power (Bridge)

Fig. 9 - Supply voltage re
jection vs. supply voltage 
(Stereo)

R|_= 4.0- 
Vj =0.5VrmS 
f = 100 H z
C8 = 2:2juF

0 2 4 6 8 10 12 Vs (V)

Fig. 10 - Supply voltage 
rejection vs. fre q u e n cy

Fig. 11 - Quiescent current 
vs. supply voltage

0 4 8 12 16 Vs (V)

Fig. 12 -  Total power dis
sipation vs. output power

0 1 2 3 P0 (W)

Fig. 13 - Total power dis
sipation vs. output power 
(Bridge)

G-6149

fiJ  _
!l«8A 
=1KHz -

. V !3v

/
/

/ _( r »

0 15 2 25 %(W>
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TDA3190

COMPLETE TV SOUND CHANNEL

The TDA3190 is a monolithic integrated circuit in a 
16-lead dual in-line plastic package. It performs all 
the functions needed for the TV sound channel:
.  IF LIMITER AMPLIFIER 
.  ACTIVE LOW-PASS FILTER
■ FM DETECTOR
■ DC VOLUME CONTROL
■ AF PREAMPLIFIER 
.  AF OUTPUT STAGE

DESCRIPTION
The TDA3190 can give an output power of 4.2 W 
(d = 10 %) into a 16 Q load at Vs = 24 V, or 1.5 W 
(d = 10 %) into an 8 Q load at Vs = 12 V. This per
formance, together with the FM-IF section charac
teristics of high sensitivity, high AM rejection and low 
distortion, enables the device to be used in almost 
every type of television receivers.
The device has no irradiation problems, hence no 
external screening is needed.
The TDA3190 is a pin to pin replacement of 
TDA1190Z.

PIN CONNECTIONS

IF INPUT 

IF DECOUPLING 

IF DECOUPLING 

GROUND 

GROUND 

FM DETECTOR 

FM DETECTOR 

DC VOLUME CONTROL

9 1 D S TD A 3190-01

C

c

□

c

1 16

2 15

3 14

4 13

5 12

6 11

7 10

8 9

COMPENSATION 

AFFEEDBACK

March 1991 1/9
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TDA3190

BLOCK DIAGRAM

88DSTDA 3190-02

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Supply Voltage (pin 10) 28 V

Vi Input Signal Voltage (pin 1) 1 V

lo Output Peak Current (non-repetitive) 2 A

lo Output Peak Current (repetitive) 1.5 A

Ptot Power Dissipation : at TPins = 90 °C 4.3 W
at Tamb = 70 °C (free air) 1 W

Tstg, Tj Storage and Junction Temperature - 4 0  to 150 °C

THERMAL DATA

Rth j-pins Thermal Resistance Junction-pins Max 14 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 80* °C/W

* Obtained with the GND pins soldered to printed circuit with minimized copper area.

2/9 SGS "THOMSON
A 7 #  RfflDffi®l[LIÄ(ö)Ri]D(gi
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TDA3190

ELECTRICAL CHARACTERISTICS
(refer to the test circuit, Vs = 24V, Tamb = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Supply Voltage (pin 14) 9 28 V

Vo Quiescent Output Voltage (pin11) Vs = 24 V 11 12 13 V
Vs = 12 V I 5.1 6 6.9 V

Id Quiescent Drain Current

a*
>

CMCM CM 
Il 

II 
C

L> i. 11 22 45 mA
Vs = 12 V 19 40 mA

Po Output Power C
L II O vP fm = 400 Hz

f0 = 4.5 MHz Af = ±€5  KHz
Vs = 24 V Rl = 16 0 4.2 W
Vs = 12 V Rl = 8 Q 1.5 W

d = 2 % fm = 400 Hz
f0 = 4.5 MHz Af = ± 25 KHz
Vs = 24 V Rl = 16 Ü 3.5 W
Vs = 12 V Rl = 8 Ü 1.4 W

Vi Input Limiting Voltage ( -  3dB) atPin 1 f0 = 4.5 MHz 
fm = 400 Hz 
Pi = o

Af = ± 7.5 KHz

40 100 pv
d Distortion Po = 50 mW fm = 400 Hz

f0 = 4.5 MHz Af = ± 7.5 KHz
Vs = 24 V Rl = 16 Q 0.75 %
Vs = 12 V Rl = 8 Q 1 %

B Frequency Response of audio ampli Rl = 16 Q C8 = 120 pF
fier ( -  3 dB) C7 = 470 pF 

Rf = 82 Q
Pi = 22 KQ

70 to Hz
1200

Rf = 47 Q. 70 to Hz
7000

Vo Recovered Audio Voltage (pin16) V  > 1 mV f0 = 4.5 MHz
fm = 400 Hz 
Pi = 0

Af = ± 7.5 KHz
120 mV

AMR Ampliture Modulation Rejection Vi > 1 mV f0 = 4.5 MHz
fm = 400 Hz 
m = 0.3

Af = ± 25 KHz
55 dB

S + N Signal to Noise Ratio Vi > 1 mV Vo = 4 V
f0 = 4.5 MHz fm = 400 Hz

~N~ Af = ± 25 KHz 50 65 dB

Rs External Feedback Resistance 
(betweenpins9and11)

25 m

Ri Input Resistance (pin1) V  = 1 mV 
fo = 4.5 MHz

30 KQ

Ci Input Capacitance (pin1) 5 pF
SVR Supply Voltage Rejection Rl = 16 n  

Pi = 22 KQ
fripple =120 Hz

46 dB

Av DC Volume Control Attenuation Pi = 12 KQ 90 dB

57 SCS-THOMSON 3/9
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TDA3190

TEST CIRCUIT

L1

Figure 1 : Relative Audio Output Voltage and 
Output Noise vs. Input Signal.

Figure 2 : Output Voltage Attenuation vs. DC 
Volume Control Resistance.

88DSTDA 3190-05

4/9
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TD A3190

Figure 3 : Amplitude Modulation Rejection vs. 
Input Signal.

Figure 5 : Recovered Audio Voltage vs. Unloaded 
Q Factor of the Detector Coil.

Figure 7 : Distortion vs. Frequency Deviation.

~ n m r ~ m

| i

1
Vj = ImV 
Rl =16A 

Rt  = 47A  
fo =4.5 MH 
fm=400H: 
P0 = 250rr

lz
- — - - -

z
>WC

0 i  10 *2 0  ±30 A f(kHz)
88D S TD A 3190-10

Figure 4 : A AMR vs. Tuning Frequency Change.

-3 0  -  20 -10 0  10 20 30 £fo(KHz)
88D S TD A 3190-07

Figure 6 : Distortion vs. Output Power.

Figure 8 : Distortion vs. Tunning Frequency 
Change.

Æ T  SGS-1HOMSON 5/9
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TDA3190

Figure 9 : Audio Amplifier Frequency Response. Figure 10 : Supply Voltage Ripple Rejection vs. 
Ripple Frequency.

Figure 11 : Supply Voltage Ripple Rejection vs; Figure 12 : Output Power vs. Supply Voltage. 
Volume Control Attenuation.

SVR 
(dB)

60

50

AO

30

20

10

6 -10 -20 -30 -AO -50  -60  (dB) '0 5 10 15 20 25 30 Vf i (V )
88DSTDA3190-14 88DSTDA 3190-15

Figure 13 : Maximum Power Dissipation vs. Sup
ply Voltage (sine wave operation).

0 5 X) 15 20 25 30 Vs (V)

88DSTDA3190-16

Figure 14 : Power Dissipation and Efficiency vs. 
Output Power.

o 1 2  3 a P0 (w)

88DSTDA 3190-17

6/9
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TDA3190

Figure 15 : Quiescent Output Voltage (pin 11) vs. 
Supply Voltage.

APPLICATION INFORMATION
The electrical characteristics of the TDA3190 re
main almost constant over the frequency range 4.5 
to 6 MHz, therefore it can be used in all television 
standards (FM mod.). The TDA3190 has a high 
input impedance, so it can work with a ceramic filter 
or with a tuned circuit that provide the necessary 
input selectivity.
The value of the resistors connected to pin 9, deter
mine the AC gain of the audio frequency amplifier. 
This enables the desired gain to be selected in re
lation to the frequency deviation at which the output 
stage of the AF amplifier, must enter into clipping.

Capacitor C8, connected between pins 10 and 11, 
determines the upper cutoff frequency of the audio 
bandwidth. To increase the bandwidth the values of 
C8 and C7 must be reduced, keeping the ratio 
C7/C8 as shown in the table of fig. 16.
The capacitor connected between pin 16 and 
ground, together with the internal resistor of 10 KQ. 
forms the de-emphasis network. The Boucherot cell 
eliminates the high frequency oscillations caused by 
the inductive load and the wires connecting the loud
speaker.

Figure 16 : Typical Application Circuit.

LI

CONNECTED TO GROUND

88DSTDA3190-19

SGS-THOMSON 7/9
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TDA3190

Figure 17 : P.C. Board and Component Layout of the Circuit Shown in Fig. 16 (1 :1 scale).

73mm

rAp i

-n . rt

k__________ H
25mm 1

MOUNTING INSTRUCTION

The Rth j-amb of the TDA3190 can be reduced by 
soldering the GND pins to a suitable copper area of 
the printed circuit board (fig. 18) or to an external 
heatsink (fig. 19).
The diagram of figure 20 shows the maximum dis- 
sipable power Ptot and the Rth j-amb as a function 
of the side T  of two equal square copper areas hav

ing a thickness of 35 p (1.4 mils).

During soldering the pins temperature must not ex
ceed 260 °C and the soldering time must not be 
longer than 12 seconds.

The external heatsink or printed circuit copper area 
must be connected to electrical ground.

8/9 57 SGS-THOMSON
DMOD(êlS®i[Ul©irWflDÊi
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TDA3190

Figure 18 : Example of P.C. Board Copper Figure 19 : External Heatsink Mounting Example.
Area which is used as Heatsink.

Figure 20 : Maximum Dissipable Power and Junc
tion to Ambient Thermal Resistance vs. 
Side "I"

Figure 21 : Maximum Allowable Power Dissipation 
vs. Ambient Temperature.

-50 0 50 WO Tamb(°C)

88D S TD A 3190-24

SGS-THOMSON 9/9





TDA3420/D

DUAL VERY LOW NOISE PREAMPLIFIER

The TDA 3420D is a dual preamplifier for applica
tions requiring very low noise performance, as 
stereo cassette players and quality audio systems. 
Each channel consists of two independent ampli
fiers.
The first one has a fixed gain while the second 
one is an operational amplifier for audio appli
cation.
The TDA 3420D is available in two packages: 
16-lead dual in-line plastic and 16 lead micro
package.
Its main features are:
— Very low noise
— High gain
— Low distortion
— Single supply operation
— Large output voltage swing
— Short circuit protection

BLOCK D IA G R A M (P in  numbers refer to the DIP)

June 1988 1 /5
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TD A 3420/D

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage
Ptot Total power dissipation at Tamb=  70°C Dip-16

SO-16
Tj# Tstg. Storage and junction temperature

20 V
550 mW 
400 mW 

-40 to 150 °C

CONNECTION DIAGRAMS

O U TPU T A

NON INVERT. 
IN PU T A

INVERT. 
IN PU T A

N.C.

O U TPU T

IN PU T

IN PU T

GND

.

.......
16 1 ♦ V s O U TPU T A [ ' « ]

2 15 1 OUTPUT B NON INVERT. 
IN PU T A 2 15 1

3 H j NON INVERT. 
INPUT B G N D 3 K ]

U 13 1
1 NVERT. 
IN PU T B

INVERT. 
IN PU T A I U ” 1

5 1 N.C. O U TPU T 1 5 « 1

6 1 OUTPUT IN PU T
1

6 " 1

7 10 1 INPUT IN P U T 1 7 1 0  J
e 9 1 INPUT GND

1
8 » 1

DIP SO-16

♦Vs

OUTPUT B

INVERT. 
INPUT B

G N D

INVERT. 
IN P U T  B

OU TPU T

IN PU T

INPUT

THERMAL DATA DIP SO-16

Rth j-amb Thermal resistance junction-ambient max 150 ° C/W 200°C/W(*)

* The thermal resistance is measured with the device mounted on a ceramic substrate (25 x 16 x 0.6 mm).

2 / 5
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TD A 3420/D

Fig. 1 -  Test circuit

Note: Pin numbers refer to DIP.

Fig. 2 -  Test circuit w ithou t input capacitors

Note: Pin numbers refer to the DIP.
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TD A3420/D

ELECTRICAL CHARACTERISTICS (Tamb =  25°C , V s=  14 .4V , Gv=  60 dB refer to the test 
circuit o f fig. 1, unless otherwise specified)

Parameter Test conditions Min. Typ. Max. Unit

's Supply current V s= 8V to 20V 8 mA

lo Output current Source
V s= 8V  to 20V

10 mA

Sink 1 mA

Gv Gain 60 dB

Ri Input resistance f = 1 KHz 50 100 K12

Ro Output resistance 50 12

TH D Total harmonic distortion V n= 300 mV f = 1 KHz 0.05 %
without noise

f = 10 KHz 0.05 %

V 0 Peak to peak output f = 40 Hz to 15 KHz 12 V
voltage

en Total input noise (°) Rs= 50 12 0.25 MV
Rs= 600 12 0.4 0.7 mv
Rs= 5 K12 1.3 mV

S/N Signal to noise ratio (°) V jn= 0.3 mV Rs= 600 12 57
V in= 1 mV Rs= 0 73 dB

(oo) V in= 0.3 mV Rs= 600 n 55
V jn= 1 mV Rs= 0 71 dB

cs Channel separation f = 1 KHz 60 dB

SVR Supply voltage f = 1 KHz Rs= 600 12 110 dB
rejection f000)

AMPLIFIER N° 1

Gv Gain (pin 6 to pin 5) 27.5 28.5 29 dB

d Distortion V 0= 300 mV f = 1 KHz 
f = 10 KHz

0.05
0.05 %

en Total input noise (°) Rs= 60012 0.4 mV

Zo Output impedance (pin 5) f = 1 KHz 100 12

Io Output current (pin 5) 1 mA

V5 DC output voltage (pin 5) Test circuit fig. 2 2.8
V

Test circuit fig. 1 1.0 1.5

4 /5

516

Æ T  SG S-THO M SO N
^7#tm RfflDÊMddiÊlFMROOÊi



TD A 3420/D

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit

AMPLIFIER N° 2

Gv Open loop voltage gain 100 dB

Ig Input bias current 0.2 m a

V os Input offset voltage 2 mV

los Input offset current 50 nA

en Total input noise (°) Rs= 600S7 2 MV

Rj Input impedance f = 1 KHz (open loop) 150 500 Kn

(°) Weighting filter : curve A.
(00) Weighting filter : Dolby C CIR /AR M . 
(°o°) Referred to the input.

Fig. 3 -  Total input noise vs. 
source resistance (curve A )

Fig. 4 -  Total input noise vs. 
source resistance(BW =22Hz

Fig. 5 -  Total harm onic dis
tortion vs. ou tp ut voltage

Fig. 6 -  O utput voltage vs. Fig. 7 -  Distortion vs. input Fig. 8 -  Frequency response

5/5r z j  sGS-moMSON
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TDA4190

TV SOUND CHANNEL WITH DC CONTROLS

.  INTERNAL VCR INPUT/OUTPUT SWITCHING 

.  4W OUTPUT POWER INTO 16Q 

.  NO SCREENING REQUIRED 

.  HIGH SENSITIVITY 

.  EXCELLENT AM REJECTION 

.  LOW DISTORTION 

.  DC TONE/VOLUME CONTROLS 
* THERMAL PROTECTION

D E S C R IPT IO N
The TDA4190 is a complete TV sound channel with 
DC tone and volume controls plus an internally 
switched VCR input/output. Mounted in a Powerdip 
16 + 2 + 2 package, the device delivers an output 
power of 4 W into 1612 (d = 10%, Vs = 24V) or 1.5W 
into (d = 10%, Vs = 12V). Included in the 
TDA4190 are : IF amplifier limiter, active low-pass 
filter, AF preamplifier and power amplifier, turn-off 
muting, VCR switch, mute circuit and thermal pro
tection.

C O N N E C TIO N  DIAGRAM

High output, high sensitivity, excellent AM rejection 
and low distortion make the device suitable for use 
in TVs of almost every type. Further, no screening 
is necessary because the device is free of radiation 
problems.

AF PA INPUT 

A F PA FEEDBACK 

SUPPLY VOLTAGE 

AFPA OUTPUT 

GND 

GND

DCVC OUTPUT

VOLUME CONTROL 
POT

TONE CONTROL POT

TONE CONTROL 
CAPACITOR

November 1988 1/11
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TDA4190

BLO CK DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage (pin 18) 28 V~~
V, Voltage at pin 1 ± Vs
Vi Input Voltage (pin 2) 1 ^

v p p

lo Output Peak Current (repetitive) 1.5 l A
lo Output Peak Current (non repetitive) 2 A
I 4 Current (pin 4) 10 mA

W
W

P to t Power Dissipation : at TPjns = 90 °C 
at Tamb =70 °C

4.3
1

Tstg, Tj Storage and Junction Temperature -  40 to 150 °C

T H ER M A L  DATA

Rth j-pins 
Rth j-amb

Thermal Resistance Junction-pins Max 
Thermal Resistance Junction-ambient Max

14
80

°C/W
°C/W*

(*) Obtained with GND pins soldered to printed circuit with minimized copper area. ' -

2/11 SGS-THOMSON
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TDA4190

EL E C T R IC A L  C H A R A C T E R IS T IC S  (refer to the test circuit, Vs = 24V, Vsw = 2V or no V4,
Af = ± 25KHz, Rl = 1 6Q, Vs = 1 mV, Pi = 1 2KQ, f0 = 4.5MHz, fm = 400Hz, Tamb = 25°C, unless 
otherwise specified)

DC CHARACTERISTICS

Symbol Param eter Test Conditions Min. Typ. Max. Unit

Vs Supply Voltage (pin 18)
P2 = 12 KQ

10.8 27
V

Vo Quiescent Output Voltage 
(pin 18)

11 12 13

Vi Pin 1 DC Voltage P2 =12  KQ Ri = 270 KQ 5.3 V

v4 Pin 4 DC Voltage
P2 =12  KQ

3.2 V

Id Quiescent Drain Current 32 mA

IF AMPLIFIER AND DETECTOR

V i (th resho ld ) Input Limiting Voltage at 
Pin 2 ( -  3 dB)

V0 = 4 Vrms 5 0 1 0 0 nv

Vg Recovered Audio Voltage 
(pin 9)

Af = ±  7.5 KHz P2 = 12 KQ 1 4 0 2 0 0 2 8 0 mV

AMR Amplitude Modulation 
Rejection (*)

m = 0.3 ; V, = 1 mV ; V0 = 4 Vrms 6 0 dB

Ri Input Resistance (pin 2)
Af = 0 P2 = 12 KQ

3 0 K Q

C j Input Capacitance (pin 2) 6 PF

r9 Deemphasis Resistance Ci = 68 to 888 nF 0 .7 5 1.1 1 .5 K Q

DC VOLUME CONTROL

Kv Volume Attenuation 
(resistance control)

P2 = 0 KQ 
P2 = 4.3 KQ 
P2 = 12 KQ

20
0

26
88

32
dB
dB
dB

Vc Control Voltage K = 0 dB 0 V
K = 26 dB 1.3 V
K = 88 dB 2.6 V

AKV Volume Attenuation Thermal Tpins 25 to 85 °C -0 .0 5 dB

ATpjns Drift (resistance control) P2 = 4.3 KQ °C

DC TONE CONTROL

Kt Tone Cut Vsw = 8 V or V4 = 2 V 
V i o = 200 mV 
Pi =12  KQ to 100 Q 
f = 10 KHz

14 dB

SGS-THOMSON
ISJilDÊMIILiOÏ^OIKlD©!
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T D A 4 1 9 0

ELECTRICAL CHARACTERISTICS (continued)

AUDIO FREQUENCY AMPLIFIER

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Po Output Power (d = 1 0 %) Vs = 24 V Rl = 16 0  
Vs = 12 V Rl = 8 O

3.5 4.1
1.5

W
W

B Frequency Response of 
Audio"Amplifier ( -  3 dB)

P0 =  1 W Rl =  16 O 
Vsw = 8 V or V4 = 2 V 
V10 =200 mV V0 = 4  Vrms @  

400 Hz

15 50 KHz

SVR Supply Voltage Rejection P2 =  12 KO Af =  0 frippie = 120 Hz 26 dB

V.C.R.

v 4 Input Switching Voltage for Floating
Recording for Playback 2 V

V s w Input Switching voltage for 2 V
Recording for Playback 8 V

Vio Input Voltage (playback) V4 = 2 V or 
Vo = 4 V r m s

V s w  = 8 V 
P2 = 0

50 70 100 mV

Vio Output Voltage (recording) P2 = 12 KO Af = ± 7.5 KHz 140 200 280 mV

Ri o Input Resistance (playback) V4 = 2 V o r V s w  =  8  V 10 KO

Ri o Output Resistance 
(recording)

Af = ± 7.5 KHz, no

>CMII

>O>

100 O

d Total harmonic Distortion of 
Pin 10 Output Signal

Af = ± 7.5 KHz Vi = 1 mV 0.5 %

d Total Harmonic distortion of 
20 dB Over Load Vi o

V4 = 2 V 
Vi o = 1 V r m s

Vsw = 8 V 
V0 = 4 V r m s

0.5 3 %

SVR Supply Voltage Rejection at 
Output Pin 10

Af = 0 f r i p p l e  =: 120 Hz P2 = 12 KO 66 dB

S + N 
N

Signal and Noise Ratio at 
Output Pin 10

Af = ± 25 KHz Vi > 1 mV 70 dB

OVERALL CIRCUIT

S + N 
N

Signai to Noise Ratio (*) Vi > 1 mV 
Af = 0

V0 = 4 Vrms 70 dB

d Distortion (*) P0 =50 mW Af = ± 7.5 Hz
Vs = 24 V RL = 16 O 0.5 %
Vs = 12 V Rl = 8  O 0.5 %>

M Muting (*) VQ = 4 Vrms @

oii>>oc 100 dB
Af P2 = 0 V0 = 4 Vrms 3 6 KHz

* Test bandwidth = 20 KHz.

4/11
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TDA4190

TEST CIRCUIT

M ute

TEST CONDITIONS (unless otherwise specified)
V s = 24V; Vsw = 2V or no V4 ; Rl
V jn = 1 mV ; Q o  = 60 ; fo
Pi = 12KW ; fm = 400Hz ; Af

4.5MHz ; 
± 25KHz.

Figure 1 : Relative Audio Output Voltage and 
Output Noise vs. Input Signal.

G-5057

I0 102 I0 3 10A Vj (/uV)

Figure 2 : Output Voltage Alternance vs. DC
Volume Control Resistance (a) or Vs. 
DC Volume Control Voltage (b).

0 2 4 6 8 10 12 14 P 2 (K n )

0 0 4  0.8 1.2 1.6 2 2.4 2.8 VC (V)

5/11SGS-THOMSON

523



TDA4190

Figure 3 : DC Tone Control Cut of the High Audio 
Frequencies for some Values of 
Resistance Adjusted by P1.

G-5059

Figure 4 : Amplitude Modulation Rejection vs. 
Input Signal.

G-5060

Figure 5: A AMR vs. Tuning Frequency Change

-AO -30 -20 -10 0 10 (KHz)

Figure 6 : Recovered Audio Voltage vs. Unloa
ded Q-factor of the Detector Coil.

G-5062

6/11
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TDA4190

Figure 7 : Distortion vs. Unloaded Q-factor of the 
Detector Coil.

10 20 30 AO 50 60 Qo

Figure 9 : Distortion vs. Tuning Frequency 
Change.

-50 -AO -3 0  -20 -10 0 10 20 rff o (KHz)

Figure 11 : Audio Amplifier Frequency Response.
G-5067

7 \  -

4 - J"
I T "

F

V4 = 2 V  I 
V = 2 0 0  r rT C11 to  GRl = 16 . 

- Rx : Set 
f A =

or Vs w  a 8 V 
nV
ND =0 
0
for V0 = 0d B  
AOOHz

w ith  ------------

10 102 103 104 fA (H z)

Figure 8 : Distortion vs. Frequency Variation.

* 0  n o  120 At (KHz)

Figure 10 : Distortion vs. Output Power.

IQ-2 10-1 1 P0 (W)

Figure 12 : Output Power vs. Supply Voltage.

6 10 12 1A 16 18 20 22 2A VS (V)

H Z  J  SCS-THOMSON
Ä 7# «œ M gim © «!
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T D A 4 1 9 0

Figure 13 : Power Dissipation vs. Supply Voltage Figure 14 : Power Dissipation and Efficiency vs. 
(sine Wave operation). Output Power.

8 10 I2 1A 16 18 20 22 2A VS(V) 0 , 2 3 A PQ (W )

Figure 15 : Quiescent Drain and Quiescent Out
put Voltage vs. Supply Voltage.

G-5071

APPLICATIO N INFORMATION (refer to the block diagram)

IF AMPLIFIER-LIMITER

It is made by six differential stages of 15dB gain 
each so that an open loop gain of 90 dB is obtained.
While a unity DC gain is provided, the AC closed 
loop gain is internally fixed at 70dB that allows a typi
cal input sensitivity of 50|liV.
The differential output signal is single ended by a 
20dB gain amplifier that through a buffer stage, 
feeds the detector system.
Internal diodes protect the inputs against overloads. 

_ Pin 2 is the IF non-inverting input 
_ Pin 3 is decoupled by a capacitor to open the 

AC loop

_ Pin 4 grounded by a capacitor, allows a typi
cal sensitivity of 50pV. (see VCR facility too).

LOW-PASS FILTER, FM DETECTOR AND AM
PLIFIER
The IF signal is detected by converting the fre
quency modulation into amplitude modulation and 
then detecting it.
Since the available modulated signal is a square 
wave, a 40dB/decade low-pass filter cuts its har
monics so that a sine wave can feed the two-reson
ances external network L1, C8 and C9.

8/11 SGS-THOMSON
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TDA4190

This network defines the working frequency value, 
the amplitude of the recovered audio signal and its 
distortion at the highest frequency deviations.
The two resonances f1 (series resonance) and f2 
(parallel resonance) can be computed respectively 
by :

Xu . Xcs
Xc9 = ---------------  and Xu = Xcs

Xu + Xcs
The ratio of these frequencies defines the peak-to- 
peak separation of the "S" curve :

f1 V C8
A differential peak detector detects the audio fre
quency signal that amplified, reaches the deem
phasis network RO ; C11.
The AF amplifier can be muted (see turn-on and 
turn-off switch and VCR facility).

_ Pin 7 is the output of the low-pass filter and 
one input of the differential peak detector 

_ Pin 8 is the other input of the differential peak 
detector

_ Pin 9 is used to provide the required deem
phasis time constant by grounding it with C11. 
At this pin, the internal impedance of which is 
typically of 1.1 KO, is available the recovered 
audio signal as auxiliary output.

VCR FACILITY
The deemphathized AF signal reaches the switch 
follower block can provide to change the impedance 
of its output depending on the VCR function re
quired.
The switch follower is driven by the threshold sen
sor block. This one switches both the amplifier and 
the switch follower by sensing the voltage at pin 4.
When no voltage is forced at pin 4 the function of 
pin 10 is of VCR output with low impedance ; when 
the voltage at pin 4 is lower or higher than its quies
cent value, the amplifier is muted and the imped
ance of pin 10 is switched to a high value for a proper 
VCR input operation.
Since pin 4 reaches also the inverting input of the IF 
amplifier-limiter, this one can be switched off two for 
best insulation of the pin 10 with the TV signal path.
So, the VCR facility followed this truth table :

Mode Vsw or V 4
Function 
of Pin 1 0

Im pedance  
of Pin 1 0

Recording < 2 V No One Output <100 0
Playback > 8 V < 2 V Input > 10 KO

The output signal available when operating during 
recording is not dependent from both the volume 
and tone controls while, during playback, the input 
signal can be regulated by P1 and P2.
Pin 10, as input, can accept until 1 VRMS of over
load.

_ Pin 4 is the VCR switch driver 
_ Pin 10 is the VCR input/output pin.

DC TONE CONTROL
The same signal available or applied to pin 10, after 
a voltage to current converter, reaches, the DC 
Tone Control block. It operates, inside the 10 KHz 
bandwidth, by cutting the high audio frequencies 
with a variable slope of an RC network, by means 
of Pi
The maximum slope of the RC network is of 20 dB 
per decade and its pole is defined by :
Xcn = 6.8KO, typically.
Pin 11 -  At this pin is tied the tone capacitor 
Pin 12 -  is the DC Tone Control input.

DC VOLUME CONTROL
After tone control regulation, the AF current signal 
reaches the DC volume control block, that controls 
its intensity. The normal control, for which the block 
has been designed for a narrow spread, is produced 
by P2 ; however, without P2, a voltage control can 
be operated by forcing a voltage at pin 13 through 
R8.

_ Pin 12, already seen as a DCTC input, is the 
reference voltage for the DCVC. Because of 
this, a small interface between tone and vol
ume regulation can be expected.

_ Pin 13 is the DC volume control input.
_ Pin 14 after a current to voltage converter, the 

audio frequency signal comes out a this pin.

AUDIO FREQUENCY POWER AMPLIFIER AND 
THERMAL PROTECTION
Through C12 the signal reaches the amplifier non
inverting input. The closed loop gain is defined by

9/11£ZJ SGS-THOMSON
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TDA4190

the feedback at pin 19 (inverting input) or by the 
ratio :

R5 + R4
Gv = 20 Log ------------  (dB)

R5

The amplifier, thermally protected, can supply 4 W 
of power into a 16 Q  load with 24 V of supply volt
age. The power output stage is a class B type.

_ Pin 20 is the non-inverting input 
_ Pin 19 is the inverting input 
_ Pin 17 is the output of the AFPA.

TURN-ON AND TURN-OFF SWITCH
This block has been mainly designed to avoid, turn
ing on the TV set, that transients, produced by the 
vision output, can reach the speaker.
Moreover this block, together an optimized rise time 
and full time of the supply voltage Vs, can avoid any 
pop generally produced during the turn-on and the 
turn-off transients.
Turning on, pin 1 follows the supply voltage Vs by 
means of C7 ; a threshold is reached and the mut
ing of the AFPA output (pin 17) is suddenly pro
duced.
When Vs reaches it stop, C7 charges itself through 
the input impedance of pin 1 and the muting is 
removed with a time constant depending on the C7 
value.

Turning off, the Vs trend, in series to the voltage 
VS -  Vi and which C7 is charged, drives pin 1 at a 
low level threshold and a sudden muting is produced 
again.
Since the turn-off can be operated with high output 
power, if the muting operates when the current 
through the inductance of the speaker is different 
from zero, a flyback is generated and then a small 
pop can be produced.
The flyback is clipped by integrated diodes.
The threshold that produce the muting have been 
chosen in the way that 1 Vpp of ripple on the sup
ply voltage does not produce any switching.
By shorting pin 1 to ground through a 10 KQ. resis
tor the muting can be obtained.

_ Pin 1 is the turn-on and turn-off muting input.

SUPPLY
An integrated voltage regulator with different output 
levels, supplies all the blocks operating with small 
signal.

_ Pin 18 is the main supply of the device.
_ Pin 5 ; pin 6 ; pin 15 and pin 16 are the ground 

of the supply. These pins are used to drain 
out from the device the heat produced by the 
dissipated power.

Figure 16 : Application Circuit.

Mute

10/11
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TDA4190

Components Units Appl. 4.5 MHz Appl. 5.5 MHz Appl. 6 M H z

L1 pH
10 12 10

oCDoo

I Q o li 00 o O o II 
! 

O

C5 PF 120 68 68

C4 PF 9 8.2 6.8

C8 nF 68 47 47

C.F. - Murata SFE 4.5 MA Murata SFE 5.5 MB Murata SFE 6.0 MB

C1 PF 22 18 18

R2 Q 1000 560 470

R3 Q. 1000 560 470

Figure 17 : PC Board and Components Layout of the Circuit of Fig. 16 (1 :1 scale).

*57 SGS-THOMSON
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TDA7211A

LOW VOLTAGE FM FRONT END

•  LOW OSCILLATOR RADIATION
•  OPERATING SUPPLY VOLTAGE: 1.3V

TO 6V
•  EXCELLENT GAIN STABILITY VS. SUP

PLY VOLTAGE

•  HIGH SIGNAL HANDLING

•  FEW EXTERNAL COMPONENTS
•  B U ILT-IN  VARICAP FOR AFC

•  MINIDIP PACKAGE PERMITS RATIONAL 
LAYOUT AND LOW PROFILE

•  COVERS JAPANESE, US AND EUROPEAN 
BANDS

The TDA7211A is a monolithic FM turner 
suitable for portable radio and radio/cassette

player applications where a very low supply 
voltage is used and compactness is an important 
design consideration. It contains an RF amplifier, 
balanced mixer, one-pin local oscillator and a 
varicap diode for AFC. Very few external com
ponents are required. Mounted in a Minidip or 
SO-8 package, the TDA7211A is particularly 
suitable for slimline cassette-type radios.

Minidip Plastic SO -8

ORDERING NUMBER: TDA7211A (Minidip)
TDA7211D (SO-8 )

BLOCK D IA G R A M

June 1988 1/7
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TDA7211A

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 7 V

^tot Total power dissipation at Tamb <  70°C 400 m W
Top Operating temperature *20 to 85 °C
T stg/ T j Storage and junction temperature -40 to 150 °c

CONNECTION DIAGRAM
(Top view)

RF INPUT [ 1 8 1 SUPPLY 
J VOLTAGE

INPUT r 
BIAS l 2 7 1 VARICAP 

J (CATHODE)

RF TUNINg [ 3 6 ] OSCILLATOR

GND [ U 5 ] IF  OUTPUT

S - 673 4

SCHEMATIC DIAGRAM

OUT OSC.



TDA7211A

THERMAL DATA

Rthj-amb Thermal resistance junction-ambient max 200 °c/w

ELECTRICAL CHARACTERISTICS (Vs = 3V, test circuit of fig. 1, Tamb= 25°C/ unless other
wise specified)

Parameter Test conditions Min. Typ. Max. Unit

Vs Supply voltage 1.3 3 6 V

Vosc Local oscillator voltage 330 m Vrrns

«S Supply current V s = 1.5 to 4.5V 2 3 4.5 mA

Ca f c AFC diode capacitance v a f c = 1V 4 pF

K(*) AFC diode variation V a f c = 1 to 3V 0.24

Gc i * * ) Conversion gain Vs = 3V f = 83 MHz 25 34 dBf = 98 MHz 25 34

VS=1.6V  f = 83 MHz 32 dBf = 98 MHz 32

V STP Local oscillator stop 
voltage

1.2 V

(*) K = c (1V) "C  (3V) 
C (3V)

(**) Rj = 7512; RL = 300n

TYPICAL DC VOLTAGES (test circuit)
Pin 1 2 3 4 5 6 7 8

(V) 2.3 3 3 0 3 2.9 0 3

3 /7^ 7  SGS-THOMSON
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TDA7211A

Fig. 1 -  Test circuit

BPF1 = TAIYO YUDEN -  B10861 
Cv = C2, C3, C11, C12 = 20 + 20 pF 
L1 = RF coil -  5 turns -  0.6 mm/4 mm. 
L2 = OSC. coil -  4 turns -  0.6 mm/4 mm.

Fig. 2 -  P.C. board and components layout of the test circuit (1:1 scale)

C S  -  0 21 0

4 /7
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TDA7211A

APPLICATION INFORMATION

Fig. 3 -  Typical application for portable AM/FM radio

Fig. 4 -  P-C. board and components layout of the circuit of fig. 3(1-1 scale)

C 5 - 0  2 0 9 /1

fZ T 7  SGS-THOM SON
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APPLICATION IN FO RM ATIO N (continued) 
PARTS LIST (Radioreceiver of fig. 3)

Code number Value Description

PVC 1 FM 20 pF x 2 TOKO POLYVARICON
AM 140/82 pF QT 22124

L1 0 4 mm. -  5 T #  0.6 mm. FM RF COIL
L2 0 4 mm. -  4 T #0 .6  mm. FM OSC. COIL
L3 600 mH PRIMARY AM ANT. COIL with ferrite

SEC. -  7 TURNS bar 4> 10 mm. x 80 mm.
L4 22 juH INDUCTOR TOKO 144LY - 220K
D1 AA 119 GE DIODE
F1 TAIYO YUDEN BPF10861K FM BAND PASS FILTER
F2 TOKO FM1 -  154 AN -  7A5965R FM IFT
F3 SFE10.7MA CERAMIC FILTER
F4 TOKO CF2 455C AM IFT WITH CERAMIC FILTER
F5 TOKO AM2 RLC -4A7524EK A M D ET.C O IL
F6 TOKO RWO - 6A6574N AM OSC. COIL
F7 TOKO KACS - K586HM FM DIS. COIL

Typical performance of the radio receiver of fig. 3 * *

Parameter Test conditions < </> ii Vs = 1.6V

WAVEBANDS
FM 87 to 109 MHz
AM 523 to 1620 KHz

SENSITIVITY
FM S/N = 26 dB Af = ± 22.5 KHz 1.8 juV 2  m V

AM S/N = 20 dB m = 0.3 400 juV 400 m V

AUDIO SIGNAL OUT
FM Af = ± 22.5 KHz 70 mV 55 mV
AM V j = 1 mV/m m = 0.3 80 mV 75 mV

FM Vj = 1 mV
Af = ± 22.5 KHz 0.35% 0.5%

DISTORTION (fm= 1 KHz)
Af = 75 KHz 0.7% 0.75%

AM
5 mV/m m -  0.3 0.8% 0.8%
100 mV/m m = 0.8 2% 1.9%

SIGNAL TO NOISE FM V, = 1 mV Af = ± 22.5 KHz 50 dB 50 dB
(fm= 1 KHz) AM Vj = 1 mV/m m = 0.3 33 dB 32 dB
AMPLITUDE MODULATION 
REJECTION FM Vj = 1 mV Af = 22.5 KHz m = 0.3 32 dB 31 dB

TWEET
2nd H. f = 911 KHz 1% 1%
3rd H. f = 1370 KHz 0.2% r 0.2%

QUIESCENT CURRENT 13.5 mA 12.5 mA

6 /7
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TDA7211A

APPLICATIO N IN FO R M A TIO N  (continued)

Inversion of "S" shaped curve in qua
drature discriminators
In FM receivers, the frequency used for the 
local oscillator is usually greater than the receiv
ing frequency.
Anyway, in some cases it may be required to 
work w ith a local oscillator showing a frequency 
lower than the frequency of the received signal. 
According to this choice, the "S " shaped curve of 
the discriminator is therefore either positive or 
negative (the output d.c. voltage either increases 
or decreases as the input frequency increases) and 
the varicap diode of the AFC will have to be re
ferred either to ground or to a reference voltage. 
The additional reference voltage may be cir- 
cuitally unsuitable, besides increasing the costs.
In the case of circuits using the monolithic tuner 
TDA7211 (internal varicap diode, with a side 
already connected to ground) the things would 
get still more complicated.
To overcome the problem, figure 5 shows a

simple circuit solution to perform the inversion. 
The traditional diagram is shown in figure 6 for 
comparision.
This solution may be used with all the SGS-THOM- 
SON radio circuits (TDA7220, TDA1220B, etc.) with 
performance equal to that achieved through the con
ventional circuitry.
In the diagram shown, the inversion of the curve 
is obtained through the replacement of the in
ductive reactance (normally 22 juH) w ith a capa
citance (12 pF) and the recovery of the d.c. 
voltages through L3.
L3, which is forced to resonance and strongly 
smoothed by R1, also performs the function of 
resistive load across the collector of the output 
transistor in IF limiter.
The described circuit doesn't modify the ease 
of calibration of the quadrature discriminators, 
makes the amplitude modulation rejection (AMR) 
more continuous and significantly reduces the 
harmonic radiation from the last lim iter stage.

Fig. 5 Fig. 6

7 /7SGS-THOMSON
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TDA7220
rZ J  SGS-THOMSON

VERY LOW VOLTAGE AM-FM RADIO

•  OPERATING SUPPLY VOLTAGE: 1.5to6V
•  HIGH SENSITIVITY AND LOW NOISE
•  LOW BATTERY DRAIN
•  VERY LOW TWEET
•  HIGH SIGNAL HANDLING
•  VERY SIMPLE DC SWITCHING OF AM-FM
•  AM SECTION OPERATES UP TO 30 MHz

The TDA 7220 is a monolithic integrated circuit 
in a 16-lead dual in-line plastic package designed 
for use in 3V, 4.5V and 6V portable AM-FM 
radio receivers.
The functions incorporated are:

AM SECTION
— Preamplifier and double balanced mixer with 

AGC
— On pin local oscillator

— IF amplifier with internal AGC
— Detector and audio preamplifier

FM SECTION
— IF amplifier and limiter
— Quadrature detector
— Audio preamplifier

DIP-16 Plastic(0.25) SO-16

ORDERING NUMBERS: TDA7220 (DIP-16) 
TDA7220D (SO-16)

ABSOLUTE M AXIMUM RATINGS

V s Supply voltage 6.5 V
P  t o t Total power dissipation at Tamb <  110°C (DIP-16) 400 mW
T o p Operating temperature -20 to 85 °C
T stg  r T j Storage and junction temperature -55 to 150 °C

TYPICAL APPLICATION

June 1988 l / i i
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TDA7220

CONNECTION DIAGRAM

L O C A L

O S C I L L A T O R  [ 1 6 ]  | F  F M  I N P U T

A M  I N P U T  [ 2 . 1 5 ]  I F  F M  B Y P A S S

M I X E R  O U T  [ 3 1 A ]  i f  F M  B Y P A S S

A M P L I F I E D  f  

A G G  ( B Y P A S S ) l
U 1 3 ]  F M  D E T E C T O R

A M  I F  I N P U T  [ 1 2 ] F M  D E T E C T O R

A M  D E T E C T O R  f  
B Y P A S S  1

6 1 1 ]  G R O U N D

A M  D E T E C T O r [ 7 1 0
]

A G C  ( B Y P A S S )  [ 8 9 ]  A F  O U T P U T

S -  518 5

BLOCK DIAGRAM

THERMAL DATA DIP-16 SO-16

Rth j -a m b  Thermal resistance junction-ambient max 100 200 O
O :>

2 / 1 1
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T D A 7 2 2 0

ELECTRICAL CHARACTERISTICS (Tamb =  25°C, Vs =  3V unless otherwise specified, refer to 
test circuit)

Parameter Test conditions Min. Typ. Max. Unit

'd Drain current AM section 11 18 mA
FM section 10 15 mA

AM SECTION (fD =  1 MHz; fm = 1 KHz)

Vj Input sensitivity S/N = 26 dB m = 0.3 12 25 juV

S/N Signal to noise Vj = 1 mV m = 0.3 40 50 dB

AVj AGC range AVout= 10 dB m = 0.8 90 dB

V0 Recovered audio signal 
(pin 9) Vj = 1 mV m = 0.3

40 80 110 mV

d Distortion 0.6 %

v H Max input signal handling 
capability

m = 0.8 d < 10% 0.5 V

Rj Input resistance between 
pins 2 and 4

m = 0 7.5 K a

Ci Input capacitance between 
pins 2 and 4

m = 0 18 PF

Ro Output resistance (pin 9) 4.5 Kfi

Tweet 2 IF
m -  0.3 Vj = 1 mV

40 dB
Tweet 3 IF 55 dB

FM SECTION (f0 = 10.7 MHz; fm= 1 KHz)

Vi Input limiting voltage -3 dB limiting point 33 80 mV
AMR Amplitude modulation 

rejection
Af = ± 22.5 KHz 
Vj = 3  mV

m = 0.3 40 dB

S/N Signal to noise Af = ± 22.5 KHz Vj = 1 mV 50 65 dB

d Distortion Af = ± 22.5 KHz Vj = 1 mV 0.3 %
Af = ± 75 KHz 1.1 1.5 %

v 0 Recovered audio signal 
(pin 9)

Af = ± 22.5 KHz Vj = 1 mV 40 70 90 mV

Ri Input resistance between 
pin 16 and ground

6.5 K a

Ci Input capacitance between 
pin 16 and ground

14 PF

Ro Output resistance (pin 9) 4.5 K a

3 /1 1a T  SGS-THOM SON
[MD(g[̂ ©ll[Li(g¥[̂ ©R!10(gi
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TDA7220

ELECTRICAL CHARACTERISTICS (Tamb=  25°C, Vs-  1.6V unless otherwise specified, refer to 
test circuit)

Parameter Test conditions Min. Typ. Max. Unit

Id Drain current AM section 8 15 mA
FM section 7 13 m A

AM SECTION (fQ = 1 MHz; fm = 1 KHz)

Vi Input sensitivity S/N = 26 dB m = 0.3 15 25 MV

S/N Signal to noise Vj = 1 mV m = 0.3 40 48 dB

Vj AGC range AVout= 10 dB m = 0.8 90 dB

V0 Recovered audio signal 
(pin 9) Vj = 1 mV m = 0.3

40 75 mV

d Distortion 0.5 %

v H Max input signal handling 
capability

m = 0.8 d < 10% 0.5 V

■R| Input resistance between 
pins 2 and 4

m = 0 7.5

Ci Input capacitance between 
pins 2 and 4

m = 0 18 pF

Ro Output resistance (pin 9) 4.5 KSI

Tweet 2 1F
m -  0.3 Vj = 1 mV

40 dB
Tweet 3 1F 55 dB

FM SECTION (f0 = 10.7 MHz; fm= 1 KHz)

Vj Input limiting voltage -3 dB limiting point 50 mV
AMR Amplitude modulation 

rejection
Af = ± 22.5 KHz m = 0.3 
Vj = 3 mV

34 dB

S/N Ultimate quieting Af = ± 22.5 KHz Vj = 1 mV 55 dB

d Distortion Af = ± 22.5 KHz Vj = 1 mV 0.6 %

VQ Recovered audio signal 
(pin 9)

Af = ± 22.5 KHz Vj = 1 mV 55 mV

Rj Input resistance between 
pin 16 and ground

6.5 KSI

Cj Input capacitance between 
pin 16 and ground

14 pF

R0 Output resistance (pin 9) 4.5 K SI

4 /1 1
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TDA7220

Fig. 2 -  PC board and component layout (1:1 scale) of the test circuit

543



TDA7220

A M -FM  SWITCHING

AM-FM switching is achieved by applying a DC voltage at pin 13, to switch the internal reference.

Typical DC voltage (refer to the test circuit)

Pins 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Unit

AM 3 1.1 3 1.1 1.1 2.5 3 0.7 1.2 3 0 2.1 2.1 2.9 3 2.9 V

FM 3 0 3 0 0 2.4 3 0 0.9 3 0 3 3 2.7 2.7 2.7 V

APPLICATION SUGGESTION

Recommended values referred to the test circuit of Fig. 1

Part
number

Recommended
value Purpose Smaller than 

recommended value
Larger than 

recommended value

C1 100juF AGC bypass Increase of the distortion 
at low audio frequency

Increase of the AGC time 
constant

C2 (*) 100 nF AM input 
DC cut

C3 (*) 10 nF FM input 
DC cut

C4
C5

20 nF 
20 nF FM amplifier bypass Reduction of sensitivity — Bandwidth increase

— Higher noise
C7 100 nF FM detector decoupling Danger of RF irradiation

C8 100 nF Power supply bypass Noise increase of the 
audio output

C9 10 mF AGC bypass Increase of the distortion 
at low audio frequency

Increase of the AGC 
time constant

C10 (*) 56 pF Tuning of the AM 
oscillator at 1455 KHz

C11 10 nF 50 jus
FM de-enphasis

C12 100 nF Output DC decoupling Low audio frequency cut
C13 220 juF Power supply decoupling Increase of the distortion 

at low frequency

C16 2 1  nF AM detector capacitor Low suppression of the 
IF frequency and 
harmonics

Increase of the audio 
distortion

R1 (*) 68 ohm FM input matching

R2 (*) 56 ohm AM input matching

R3 330 ohm Ceramic filter matching

R4 6.8 Kohm FM detector 
coil Q setting

Audio output decrease 
and lower distortion

Audio output increase 
and higher distortion

R5 560 ohm FM detector 
load resistor

Audio output decrease 
and higher AMR

R6 13 Kohm AM detector 
coil Q setting

Lower IF gain and 
Lower AGC range

Higher IF gain and lower 
AGC range

(*) Only for test circuit.

6/11
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TDA7220

Fig. 3 -  Audio output and 
noise vs. input signal (AM 
section) Vs =  3V* G-6201

Fig. 4 -  Audio output and Fig. 5 - Distortion vs. input
noise vs. input signal (AM signal (AM section) V s =  3V
section) Vs =  1.6V

Fig. 6 -  Distortion vs. input 
signal (AM section) Vs =  1.6V

Fig. 7 -  Audio output vs. 
supply voltage (AM section)

Fig. 8 -  Amplified AGC 
voltage (pin 4) vs. input

Fig. 9 -  Audio output and 
noise vs. input signal (FM

Fig. 10 -  Audio output and Fig. 11 -  Distortion vs. input 
signal (FM section) V s =  3V

51 SGS-THOMSON 7 /11
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TDA7220

Fig. 12 -  Distortion vs. input 
signal (FM section)Vs = 1.6V

Fig. 13 - Audio output vs. 
supply voltage (FM section)

— -

--------- A1
> = 10.7MH 
'= 22.5KH

lz

_ “  v, = 100mV

( 50/ jV

t

0 1 2  3

Fig. 14 - Amplitude modu
lation rejection vs. input 
signal (FM section)

Fig. 15 - DC output voltage 
(pin 9) vs. supply voltage 
(FM section)

Fig. 16 - AFCoutput voltage 
(pin 9) vs. frequency devi
ation (FM section)

Fig. 17 -  Drain current vs. 
supply voltage

8 / 1 1 SGS-THOMSON
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TDA7220

APPLICATIO N IN FO R M A TIO N
Fig. 18 -Stereo AM/FM miniradio
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TDA7220

APPLICATION INFO R M A TIO N  (continued)

Typical performance of the radio receiver of fig. 18 (Vs =  3V, RL =  3212)

Parameter Test Conditions Value

WAVEBANDS
FM 87.5 to 108 MHz

AM 510 to 1620 KHz

SENSITIVITY

FM S/N = 26 dB Af = 22.5 KHz 3 mV

AM S/N = 6 dB m = 0.3 2 mV

AM S/N = 26 dB m = 0.3 1 0 mV

DISTORTION
(fm = 1 KHz)

FM P0 = 20 mW 

Vj = 100 mV

Af = 22.5 KHz 0.5%

Af = 75 KHz 1.8%

AM m = 0.8 1.1%

SIGNAL TO NOISE 
(fm = 1 KHz)

FM
P0 = 20 mW 

Vj = 100 mV
Af = 22.5 KHz 60 dB

AM
P0 = 20 mW 

Vj = 1 mV
m = 0.3 45 dB

AMPLITUDE
MODULATION
REJECTION

FM Vj = 100 mV Af = 22.5 KHz m = 0.3 40 dB

QUIESCENT CURRENT 16 mA

SUPPLY VOLTAGE RANGE
.

1.6 to 3V

10/11
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TDA7220

APPLICATION IN FO R M A TIO N  (continued) 

Fig. 19 -  0.3W AM/FM Mono-Radio

HM

tsi

lld

c i  u -
I 10 O.t—; CN̂-'cr '

A SA
A Q

(X)
□

-1

H - I

57 SCS-THOMSON 11/11

549





Æ T  SGS-1HOMSON
M(§[fi3®|[L[E(g^©Rl(g§ TDA7222

3V AM/FM ONE-CHIP RADIO
ADVANCE DATA

■ BUILT-IN FM F/E, AM/FM IF AND FM MPX
■ AM DETECTOR COIL AND IF COUPLING CA

PACITOR ARE NOT NEEDED
■ COMPACT PACKAGE : 24-Pin Shrink
■ OPERATING SUPPLY VOLTAGE RANGE 

Vcc (opr) = 1.8 to 7.0V
■ LED DRIVE CIRCUIT FOR TUNING INDICA

TION

DESCRIPTION
TDA7222 is AM/FM chip tuner ICs, which is de
signed for portable radios and 3V headphone ra
dios.

SDIP24
(Plastic Package) 

ORDER CODE : TDA7222

PIN CONNECTIONS

F M  R F  IN  

G N D 1  

F M  M IX  

A M  M IX  

A G C

V CC2

A M  IF  IN  

F M  IF  IN  

G N D 2  

T U N  L E D  

S T  L E D  

Q U A D

91 DSTDA7222-01

February 1991 1/5

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TDA7222

ELECTRICAL CHARACTERISTICS
Ta = 25°C, Vcc = 3V F/E : f = 83MHz, fm = 1 kHz

FM IF : f = 10.7MHz, Af = ± 22.5kHz, fm = 1 kHz 
AM : f = 1 MHz, MOD = 30%, fm = 1 kHz 
MPX : fm = 1kHz 

(unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Icc (FM)
Supply Current

V in = 0, FM mode 13.2 20 mA

Icc (AM) V in = 0, AM mode 8.4 13.5 mA

Vin (lim)
F/E

Input Limiting Voltage - 3dB limiting 10.0 dBp

Vosc Local OSC Voltage fosc = 72.3MHz 105 itiVrms

ViN (lim) 
IF

FM
IF

Input Limiting Voltage - 3dB limiting 40 46 53 dB\l

VOD Recovered Output Voltage Vin = 80dBp 100 130 itiVrms

S/N Signal to Noise Ratio Vin = 80dBjLL 70 dB

THD Total Harmonic Distortion Vin = 80dBp 0.4 %

AMR AM Rejection Ratio Vin = 80dBp 40 dB

VL Lamp ON Sensitivity II = 1 mA 51 dB p

Gv

AM

Gain Vin = 26dB(i 40 70 110 itiVrms

VOD Recovered Output Voltage Vin = 60dBp 55 80 110 itiVrms

S/N Signal to Noise Ratio V in = 60dB(ji 42 dB

THD Total Harmonic Distortion Vin = 60dBji 1.0 %

VL Lamp ON Sensitivity II = 1mA 25 dB p

R19 Pin 19 Output Resistance FM mode 
AM mode

0.75
12.5

k a  
WQ

Rin

MPX

Input Resistance 24 k a

Rout Output Resistance 5 kQ

V|N (Max.)
Stereo

Max. Composite Signal Input Voltage L + R = 90%, P = 10% 
fm = 1kHz, THD = 3%

350 itiVrms

Sep
fm = 100Hz

Separation fm = 1kHz 
fm = 10kHz

L + R = 1 35itiVrms 
P = 15mVRMS

20
42
35
42

dB
dB
dB

THD
Monaural

Total Harmonic Distortion (monaural) V in = 150itiVrms 0.2 %

THD
Stereo

Total Harmonic Distortion (stereo) L + R = 135itiVrms 
P = 15mVRMs

0.2 %

Gv (MPX) Voltage Gain Vin = 150mVRMs -6 -4 - 1 dB__

C.B. Channel Balance Vin = 150mVRMs -2 0 2 dB

VL (ON) 

Vl (OFF) 

Vh 

C.R.

Stereo Lamp (ON) Sensitivity
Pilot Input

8 16 itiVrms

Stereo Lamp (OFF) Sensitivity 2 6 itiVrms

Stereo Lamp Hysteresis 2 itiVrms

Capture Range P = 15itiVrms ± 3 %

S/N Signal to Noise Ratio 70 dB__

SGS-THOMSON
3/5
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TDA7222

COIL DATA

Coil
N°

f
(Hz)

L
m

Co
(pF)

Qo Turns Wire R ef.*
1 -2 2 -3 1 -3 4 - 6

Li FM RF 100M 0.06 100 0.50 UEW S - 0258-00-021

L 2 FM OSC 100M 0.045 100

co| ^ 0.50 UEW S - 0258-000-021

L 3 MWOSC 796k 268 125 14 86 0.060 UEW S - 2157-2239-213A

l4 MW ANT 796k 600 200 0.070 x 3 
USTC

S-C O R E 100 x80mm

T i FM MIX 10.7M 75 100 13 2 0.10 UEW S - 2153-414-041

t 2 AM MIX 455k 330 115 132 9 0.060 UEW S - 2150-2162-057

t 3 FM DET 10.7M 47 165 16 0.10 MUEW S - 2153-4095-122

* S : Sumida Electric CO, LTD.

5Ï SGS-THOMSON
5/5
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TDA7227

SINGLE-CHIP AM/FM RADIO WITH FRONT-END
ADVANCE DATA

■ BUILT-IN FM F/E AND AM/FM IF
■ AM DETECTOR COIL AND IF COUPLING CA

PACITOR ARE NOT NECESSARY
■ WIDE OPERATING VOLTAGE RANGE 

(1.8 -7V)
■ LED DRIVE CIRCUIT FOR TUNING INDICA

TOR

DESCRIPTION
TDA7227 is a mono AM/FM one chip tuner ICs 
which is designed for portable radios, dock radios 
and radio cassette recorders.

PIN CONNECTIONS

AM RF IN 

FM RF OUT

V CC1

FM OSC  

AM OSC  

DET OUT 

BAND S/W  

AGC

QUAD DET

9 1 DSTDA7227-01

February 1991 1/4
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TDA7227

BLOCK DIAGRAM

91 DSTDA7227-02

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

V s Supply Voltage 9 V

I L E D LED Current 10 mA

V l e d Led Voltage 10 V

T o p e r Operating Temperature - 25 to 75 °C

T stg Storage Temperature -55 to 150 °C

RECOMMENDED OPERATING CONDITION AT TA = 25°C

Symbol Parameter Value Unit

VS Supply Voltage 1.8 to 7 V

T o p e r Operating Temperature - 20 to 60 °C

2/4
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TDA7227

ELECTRICAL CHARACTERISTICS
T a = 25°C, Vcc = 3V F/E : f = 10OMHz, fm = 1 kHz

FM IF : f = 10.7MHz, f = + 22.5kHz, fm = 1 kHz 
AM : f = 1 MHz, m = 30%, fm = 1 kHz

Symbol Parameter Test Conditions Min. Typ. Max. Unit

VS Supply Voltage 1.8 3 7 V

Icc Supply Current V in = 0, FM mode 
V in = 0, AM mode

9
7

<
 <

E 
E

V in (lim) FM F/E Input Limiting Voltage - 3dB limiting 10 dBp.

FM SECTION

V in (lim) Input Limiting Voltage - 3dB limiting 44 dBpi

Vo Recovered Output Voltage V in = 80dBji 80 mV

S/N Signal to Noise Ratio V in = 80dB|i 70 dB

THD Total Harmonic Distorsion V in = 80dB|i 0.4 %

AMR AM Rejection Ratio V in = 80dB|i 50 dB

AM SECTION

Gv Gain V in = 26dB|i 40 mV

Vo Recovered Output Voltage V in = 60dB)i, 60 mV

S/N Signal to Noise Ratio V in = 60dB|i 44 dB

THD Total Harmonic Distorsion V in = 60dBp, 1.0 %

Ro Pin 12 Output Resistance FM mode 
AM mode

5
5

kQ
kQ.

TEST CIRCUIT

Vcc (3v)

91 DSTDA7227-03

Æ v T  SGS-THOMSON
3/4
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TDA7227

COIL DATA

Coil N° f
(Hz)

L
(pH)

Co
(PF)

Qo Turns Wire
(m m 0)

Ref.*

1 -2

COCM 1 -3 1 -4 1 -6

L1 FM RF 100M 100 4 0.5 UEW

L2 FM OSC 100M 100 2! 0.5 UEW

L3 AM OSC 796k 288 115 13 73 0.08 UEW S - 4147- 1356-045

T1 FM MIX 10.7M 75 115 12 1 0.12 UEW S - 0 1 33 -3 09 -045

T2 AM MIX 455k 180 120 180 15 0.08 UEW S - 21 50-2 162 - 165

T3 FM DET 10.7M 47 165 16 0.09 UEW S - 2153 -4 0 9 5 - 132

* S : Sumida Electronic CO, Ltd.

4/4
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1.6W AUDIO AMPLIFIER

•  OPERATING VOLTAGE 1.8 TO 15V

•  LOW QUIESCENT CURRENT

•  HIGH POWER CAPABILITY

•  LOW CROSSOVER DISTORTION

•  SOFT CLIPPING

The TDA7231 is a monolithic integrated circuit 
in 4 + 4 lead minidip package. It is intended for 
use as class AB power amplifier w ith wide range

of supply voltage in portable radios, cassette 
recorders and players, etc.

Powerdip 
(4 + 4)

ORDERING NUMBER: TDA7231

ABSOLUTE M AXIM UM  RATINGS

Vs Supply voltage 16 V
Ptot Total power dissipation at Tamb =  50°C 1.25 W

at T ^  =  70°C 4 W

lo Output peak current 1 A
Tstg/ Tj Storage and junction temperature -40  to 150 °C

CONNECTION DIAGRAM
(Top view)

+v* l

---------------------------

1 8 I

OUTPUT [ 2 7 1

INPUT -  [ 3 6 1

INPUT +• [ 4 5 1
S-919 5

January 1991 1/4
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TDA7231/A

Fig. 1 -  Test and application circuit

Fig. 2 -  P.C. board and components layout

2 /4

562

SGS-THOMSON
ä 7#t«



TD A 7231/A

THERMAL DATA

Rth j-amb Thermal resistance juction ambient max 80 °C/W

^th j-pins Thermal resistance junction-pins max 15 °c /w

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb = 25°C, unless otherwise specified) * *

Parameter Test Conditions Min. Typ. Max. Unit

V s Supply voltage 1.8 15 V

Vo Quiescent out voltage Vs -  6V 2.7
V

>CO)ito> 1.2

■d Quiescent drain current 3.6 9 m A

lb Input bias current 100 n A

Po Output power d = 10% f = 1 KHz
Vs = 12V Rl  = 812 1.8 W
V s = 9V Rl  = 412 1.6 W
Vs = 6V Rj_ = 812 0.4 W
V s = 6V Rl  = 412 0.7 W
V s = 3V Rl  = 4 a 110 mW
V s = 3V R[_ = 812 70 mW

d Distortion P0 = 0.2W 
f = 1 KHz

R|_ = 812 0.3 %

Gv Closed loop voltage gain 38 dB

Rin Input resistance f = 1 KHz 100 K17

eN Total input noise
Rs = 10K12

B = Curve A 2
MV

B = 22Hz to 22KHz 3

SVR Supply voltage rejection f = 100Hz Rg = 10K12 24 33 dB

3 /4SGS-THOM SON
* 7#™ Rao(gK@iiLiiOT®iiao©i
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TD A7231/A

Fig. 3 - Output power versus supply Fig. 4 - Quiescent current versus 
supply voltage

Fig. 5 - Quiescent output voltage

2 4 6 8 10 12 VS(V)

Fig. 6 - Supply voltage rejection

SVR 
(dB)

50 

40 

30 

20

10 102 103 10* f (H z)

versus frequency
_______________________ G - 603 1

I
VS =
VR=

6V
0.5 VRN-IS

|RL=
Rg =

8J1
10KJ1 I

I

I
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TDA7233/D

1W AUDIO AMPLIFIER WITH MUTE

•  OPERATING VOLTAGE 1.8 TO 15V
•  EXTERNAL MUTE OR POWER DOWN 

FUNCTION
•  IMPROVED SUPPLY VOLTAGE REJECTION
•  LOW QUIESCENT CURRENT
•  HIGH POWER CAPABILITY
•  LOW CROSSOVER DISTORTION

The TDA7233 is a monolithic integrated circuit 
in 8 pin Minidip or SO-8 package, intended for

use as class AB power amplifier with a wide range 
of supply voltage from 1.8V to 15V in portable 
radios, cassette recorders and players.

W  V #
Minidip Plastic SO-8J

ORDERING NUMBER: TDA7233 (Minidip) 
_____________________ TDA7233D (SO-8)

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 16 V
lo Output peak current 1 A
^tot Total power dissipation at Tamb = 50°C 1 W
Tstg/ Tj Storage and junction temperature -40 to 150 °C

APPLICATION CIRCUIT

+Vs

Vin
o—

lOOu

- l "  4 ^ C 6
2 2  U F T

------------- ± C 3 l °100nF=: 5S220UFX C4X
C5 ni 470uF

C62 4

' c î  Q -  n
PLAY/ 4.7ohmMR2 

JMUTE T
S - 9 6 1 9  " ■ *  m " m

lOOnF; 
GND W

March 1990 1/4
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TDA7233/D

CONNECTION DIAGRAMS
(Top view)

~ K J ~

GND C 8 □ + IN P U T GND c 1 8

MUTE C 2 7 □ -  IN PU T MUTE c 2 7

+ v s  C 3 6 □ sun GND c 3 6

POWER C 4 5 □ OUTPUT +VS c 4 5
GND

5 - 9618/1

□  + IN P U T

□  -  IN P U T  

sun
OUTPUT

Minidip

S - 1 06 79  

S O -8

Fig. 1 -  Test and application circuit

+ Vs

Note: Switch Open = Mute 
Swith Closed = Play

THERMAL DATA SO-8 Minidip

Rthj-amb Thermal resistance junction-ambient max 200°C/W 100°C/W

2 /4
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TDA7233/D

ELECTRICAL CHARACTERISTICS (Vs =  6V, Tamb — 25°C, unless otherwise speficied)

Parameter Test Conditions Min. Typ. Max. Unit

V s Supply voltage 1.8 15 V

V 0 Quiescent out voltage 2.7 V

V s = 3V 1.2 V
V s = 9V 4.2 V

'd Quiescent drain current MUTE HIGH 3.6 9
mA

MUTE LOW 0.4

•b Input bias current 100 nA

Po Output power d = 10% f = 1 KHz
V s = 12V r l  = 8 n 1.9 W
V s = 9V r l  = 4 a 1.6 W
V s = 9V Rl  = 8 0 0,8 W
V s = 6V Rl  = 8 0 0.4 W
V s = 6V Rl  = 4 0 0,45 W
Vs = 3V Rl  = 4 0 110 mW
V s = 3V R j_ = 8 0 70 mW

d Distortion P0 = 0.5W R j_ = 8 0 0.3 %
f = 1 KHz < ii CO <

Gv Closed loop voltage gain f = 1 KHz 39 dB

R in Input resistance f = 1 KHz 100 KO

eN Total input noise B = Curve A 2
Ir  -  m K o l mV\ i i g  I U I \ ü & /

B = 22Hz to 22KHz 3

SVR Supply voltage rejection f = 100Hz, Rg = 10KO 40 45 dB

MUTE attenuation o< II < = 100Hz to 10KHz 70 dB

MUTE threshold 0.6 V

•m MUTE current Vs= 15V 0.4 mA

3 /4F Z J  SGS-THOMSON
a 7#tm
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TDA7233/D

Fig, 2 -  Output power vs. Fig. 3 -  Supply voltage
supply voltage rejection vs. frequency

Fig. 4 -  DC output voltage

Fig. 5 -  Quiescent current 
vs. supply voltage

)

/
ifI

2 4 6 8 10 12 VS(V)

Fig. 6 -  Total dissipated 
power vs. supply voltage

4 /4
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r= J  SCS-THOMSON
* 7 /  TDA7233S

1W AUDIO AMPLIFIER WITH MUTE
ADVANCE DATA

.  OPERATING VOLTAGE 1.8 TO 15V 

.  EXTERNAL MUTE OR POWER DOWN 
FUNCTION

.  IMPROVED SUPPLY VOLTAGE REJECTION 
■ LOW QUIESCENT CURRENT 
.  HIGH POWER CAPABILITY 
.  LOW CROSSOVER DISTORTION

DESCRIPTION
The TDA7233S is a monolithic integrated circuit in 
SIP 9, intended for use as class AB power ampli
fier with a wide range of supply voltage from 1.8V 
to 15V in portable radios, cassette recorders and 
players.

TEST AND APPLICATION CIRCUIT

---------T-----o + Ü S
C4

1 0 0 n F ^  T 2 2 0 u F

U in  o

R1 0  C1T
1 0 K Q T 1 Q Q u F|

H 91 T D 9F 2 3 3 S - 91

MUTE SWITCH CONDITION
OPEN MUTE

CLOSED PLAY

February 1991________________________________________________________________________________________1/4

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TDA7233S

PIN CONNECTION (Top view)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V S Supply Voltage 16 V
lo Output Peak Current 1 A

P to t Total Power Dissipation Tamb = 50°C 1 W

T s tg , T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA * *

Symbol Description Value Unit
R th  j-am b Thermal Resistance Junction-ambient Max 70 °C/W
R th  j-case Thermal Resistance Junction-pins Max 10 °c/w

2/4
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TDA7233S

ELECTRICAL CHARACTERISTICS (Vs = 6V, Tamb = 25°C, unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage 1.8 15 V

Vo Quiescent Output Voltage 27 v
VS = 3V 1.2 V
VS = 9V 4.2 V

Id Quiescent Drain Current PLAY 3.6 9 mA

MUTE 0.4 mA

lb Input Bias Current 100 nA

Po Output Power d = 10% f = 1 kHz
Vs = 12V Rl = 8Q 1.9 W
Vs = 9V Rl = 4a 1.6 W
Vs = 9V Rl = 8Q 0.8 1 W
Vs = 6V Rl = 80. 0.4 W
Vs = 6V Rl = 4a 0.45 0.7 W
Vs = 3V Rl = 40 110 mW
Vs = 3V Rl = 80 70 mW

d Distortion Po = 0.5W Rl = 8Q 0.3 %
f = 1 KHz VS = 9V

Gv Closed Loop Voltage Gain NX

ii 39 dB

R in Input Resistance f = 1KHz 100 KO

eN Total Input Noise (Rs = 10Ka) B = Curve A 2 nv
B = 22Hz to 22KHz 3 MV

SVR Supply Voltage Rejection Rq = 10KQ f = 100Hz 40 45 dB

MUTE Attenuation Vo = 1V, f = 100Hz to 10KHz 70 dB

MUTE Threshold 0.6 V

Im MUTE Current Vs = 15V 0.4 2 mA

Figure 1 : Output Power vs. Supply Voltage Figure 2: Supply Voltage Rejection vs. Frequency

3/4SGS-THOMSON
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TDA7233S

Figure 3: DC Output Voltage vs. Supply Voltage Figure 4: Quiescent Current vs. Supply Voltage

Figure 5: Total Dissipated Power vs. Supply Volt
age

4/4
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rZ J  SCS-THOMSON
A TA, MO(BMIllLll(g¥Mn(gi___________TDA7236/P

VERY LOW VOLTAGE AUDIO BRIDGE
ADVANCE DATA

The TDA7236 is a monolithic bridge audio 
amplifier in minidip and SO-8J package intended 
for use as audio power amplifier in telephone 
sets, mono radio receivers, etc.. Its main features 
are: minimum working supply voltage of 0.9V 
and low quiescient current. M inidip Plastic 

ORDERING NUMBER: TDA7236 (Minidip) 
_____________TDA7236D (SO-8J)

SO-8J

ABSOLUTE M AXIMUM RATINGS

Vs Supply voltage 1.8 V
lo Output power current 50 mA
Ptot Total power dissipation at Tamb =  50°C 0.5 W
Tstg/ Tj Storage and junction temperature -40 to +150 °c

Fig. 1 -  Test and Application circuit

March 1990 1/4
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TDA7236/D

SCHEMATIC DIAGRAM

CONNECTION DIAGRAM
(Top view)

THERMAL DATA

Rthj-amb Thermal resistance junction-ambient max 200 °C/W

2 /4
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TD A 7236/D

ELECTRICAL CHARACTERISTICS (Refer to the test circuit Vs =  1.25V, Tamb =  25°C, unless 
otherwise specified)

P ara m eter Test C o n d itio n s M in . T y p . M a x . U n it

V s Supply voltage range 0.9 1.6 V

V 0 Quiescent output voltage 0.62 V

Id Total quiescent drain current 1 3 mA

Gy Voltage gain 31 dB

Ri Input resistance 10 K12

Po Output power Rl  = 32 12; f = 1 KHz; d = 10% 13 17 mW

d Distortion Rl  = 3212; f = 1 KHz; P0 = 5mW 1 %

B Bandwidth 200Hz to 10KHZ

eN Total input noise voltage 
(curve A)

2 mV

Vos Output DC offset voltage 30 mV

Fig. 2 -  Output power vs. supply 
voltage

1 1.2 1.4  1 6  \fe (V )

Fig. 3 -  Drain current vs. supply 
voltage referred to Fig. 2

0 1 1.2 u  v#(v )

3 / 4HIJ SGS-THOMSON
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TDA7236/D

Fig. 4 -  P.C. board and components layout of the circuit of Fig. 1 ( 1 : 1  scale)

C2 3 1
TDA7236 

5 7

C1 C 5

© cs “iFM

:— I----- f - z

®  ®  ®  ®  ®  ® .

C 3

6  6 6  6 6 6
IN GND l R Lj  GND +  Vs

TYPICAL APPLICATION CIRCUIT

Fig. 5 -  Telephone listening amplifier

4 / 4
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SCS-THOMSON
M e œ i L i e ï i î M K S TDA7240A

20W BRIDGE AMPLIFIER FOR CAR RADIO

■ COMPACT HEPTAWATT PACKAGE
■ FEW EXTERNAL COMPONENTS
- OUTPUT PROTECTED AGAINST SHORT 

CIRCUITS TO GROUND AND ACROSS LOAD 
.  DUMP TRANSIENT
■ THERMAL SHUTDOWN
.  LOUDSPEAKER PROTECTION 
.  HIGH CURRENT CAPABILITY
■ LOW DISTORTION/LOW NOISE

DESCRIPTION
The TDA7240A is a 20W bridge audio amplifier 1C 
designed specially for car radio applications. 
Thanks to the low external part count and compact 
Heptawatt 7-pin power package the TDA7240A 
occupies little space on the printed circuit board.

Reliable operation is guaranteed by a comprehen
sive array of on-chip protection features. These in
clude protection against AC and DC output short 
circuits (to ground and across the load), load dump 
transients, and junction overtemperature. Additio
nally, the TDA7240A protects the loudspeaker when 
one output is short-circuited to ground.

Figure 1: Test and Application Circuit

December 1990 1/5
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TDA7240Â

PIN CONNECTION (Top view)

OUTPUT
SUPPLY UOLTAGE
OUTPUT
GND
INPUT
SUR AND STAND-BY  

FEEDBACK

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Operating Supply Voltage 18 V

V s DC Supply Voltage 28 V

Vs Peak Supply Voltage (for 50ms) 40 V

io n Peak Output Current (non repetitive t = 0.1ms) 4.5 A

lo (*) Peak Output Current (repetitive f > 10Hz) 3.5 A

P tot Power Dissipation at T caSe = 85°C 16 W

T stg, Tj Storage and Junction Temperature -  40 to 150 °C

(*) Internally limited

THERMAL DATA

Rth i-ci Thermal Resistance Junction-case Max 4 5C/W

2/5
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TDA7240A

ELECTRICAL CHARACTERISTICS (refer to the circuit of fig. 1, Tamb = 25 °C, 
Rth (heatsink) = 4 °C/W, Vs = 14.4 V)

Symbol Param eter Test Conditions Min. Typ. Max. Unit

Vs Supply Voltage 18 V

Vos Output Offset Voltage 150 mV

Id Total Quiescent Current Rl =4Q 65 120 mA

Po Output Power f = 1KHz R l = 4 Q 18 20
W

d = 10%

a00II

cc 10 12

d Distortion Rl = 4Q f = 1 KHz 
P0 = 50mW to 12W

0.1 0.5
%

Rl = 8Q f = 1 KHz 
P0 = 50 mW to 6W

0.05 0.5

G v Voltage Gain f = 1KHz 39.5 40 40.5 dB

SVR Supply Voltage 
Rejection

f = 100Hz Rg = 10KQ 35 40 dB

E n Total Input Noise (*)
Rs = 10KQ

2
liV

(**) 3 10

T| Efficiency R l = 4Q 
Po = 20W

f = 1 KHz 65 %

Ub Stand-by Current 200 ma

Ri Input Resistance f = 1 KHz 70 KQ

Vi Input Sensitivity f = 1 KHz 
P0 = 2W X

I ii ED 28 mV

f L Low Frequency Roll Off 
( -  3dB)

P0 = 15W Rl =4Q 30 Hz

f H High Frequency Roll Off 
( -  3dB)

P0 = 15W Rl = 4 ^ 25 KHz

As Stand-by Attenuation V0 = 2Vrms 70 90 dB

V t h  (p in  2 ) Stand-by Threshold 1 V

(*) B= Curve A (**) B = 22Hz to 22 KHz

F igu re  2 : P.C. Board and Components layout of the Circuit of Fig. 1.(1:1 scale)

r a  U» ^ C7
R l c------- ^

© © ©  "c - ^ § 6 
C2 C3 Cl --------

< § )  (J p  ( | )  ( ^ )  (< j) ( | )

G N D  Vj r l r l v s  g n d

r r z  SGS-THOMSON __________________________
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T D A 7 2 4 0 A

APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of Fig. 1. Different values 
can be used, the following table can help the designer.

Component Recommanded
Value Purpose Larger Than Sm aller Than

R1, R2 2.2Q Frequency Stability Danger of High 
Frequency Oscillation

C1 1|iF Input DC Decoupling Higher Turn On and 
Stand-by Delay

Higher Turn On Pop. 
Higher Low Frequency 
Cutoff

C2 2 2 jllF Ripple Rejection Increase of SVR 
Increase of the Turn On 
Delay

Degradation of SVR

C3 22|iF Feedback Low 
Frequency Cutoff

Higher Low Frequency 
Cutoff

C6, C7 0.22|4F Frequency Stability Danger of Oscillation

C4 220|4F Supply Filter Danger of Oscillation
C5 0.1|4F Supply Bypass Danger of Oscillation

Figure 3 : Output Power vs. Supply Voltage.

g 10 11 12 13 14 15 Us ( U )

Figure 5 : Output Power vs. Supply voltage.

g 10 11 12 13 14 15 16 Us ( U )

Figure 4 : Distortion vs. Output Power.

n 9 1 T D f t 7 2 4 0 f i ~ 0 4□
( % )

8

6

4

2

0
2 6 10 14 P o ( [ j )

Figure 6 : Distortion vs. Output Power.
Tun............................ !191TD0P24q^ rp

Us = 1 4 . 4U 
RL = 8Q 
f = lK H z

/
—

1
I
1
1

0 2 4 6 8 10 12 Po(LJ)

4/5 SCS-THOMSON
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TDA7240A

Figure 7 : Distortion vs. Frequency.

10 1 0 2 1 0 3 1 0 4 f  ( Hz )

Figure 8 : Supply Voltage Rejection 
vs. Frequency.

102 10 3 f ( Hz )

Figure 9 : Power Dissipation and Efficiency vs. Figure 10 : Power Dissipation and Efficiency vs.
Output Power. Output Power.

SGS-THOMSON
RfflD©̂@n[Ligin̂©iDei

5/5

581





TDA7241
rz j  SGS-THOMSON

* 7 M «  [ ^ D ( g K ( Q ) i [ L [ l ( g i r ^ ( Q ) iD ( g i

20W BRIDGE AMPLIFIER FOR CAR RADIO

•  VERY LOW STAND-BY CURRENT

•  GAIN =  26dB

•  OUTPUT PROTECTED AGAINST SHORT 
CIRCUITS TO GROUND AND ACROSS 
LOAD

•  COMPACT HEPTAWATT PACKAGE

•  DUMP TRANSIENT

•  THERMAL SHUTDOWN

•  LOUDSPEAKER PROTECTION

•  HIGH CURRENT CAPABILITY

•  LOW DISTORTION /  LOW NOISE

The TDA7241 is a 20W bridge audio amplifier 
IC designed specially for car radio applications. 
Thanks to the low external part count and 
compact Heptawatt 7-p in  power package the 
TDA7241 occupies little  space on the printed 
circuit board.

Reliable operation is guaranteed by a compre
hensive array of on-chip protection features.

These include protection against AC and DC 
output short circuits (to ground and across 
the load), load dump transients, and junction 
overtemperature. Additionally, the TDA7241 
protects the loudspeaker when one output is 
short-circuited to ground.

TEST CIRCUIT

March 1990 1/3
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TDA7241

CONNECTION DIAGRAM
(Top view)

tab connected to pin U

I> OUTPUT
SUPPLY VOLTAGE 

I> OUTPUT 
Z3>GND  
I> INPUT
ZZ>SVR AND STANO-BY 
I>  FEEDBACK

ABSOLUTE MAXIMUM RATINGS

V s Operating supply voltage 18 V

Vs DC supply voltage 28 V

Vs Peak supply voltage (for 50ms) 40 V

■o (*) Peak output current (non repetitive t  =  0.1ms) 4.5 A

lo <*> Peak output current (repetitive f >  10Hz) 3.5 A

^tot Power dissipation at T case =  70°C 20 W

Tstg/ T j Storage and junction temperature -40 to 150 °C

(* ) Internally limited

THERMAL DATA

R th j-c a s e  Thermal resistance junction-case max 4 °C/W

2 / 3
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T D A 7 2 4 1

ELECTR IC A L CHARACTERISTICS (Refer to the circuit of Fig. 1,Tamb=25°C , Rth (heatsink)= 
4°C/W, Vs =  14.4V)

P a ra m e te r T e s t C o n d itio n s M in . T y p . M a x . U n it

Vs Supply voltage 9.5 18 V

V OS Output offset voltage 150 mV

Id Total quiescent current r l  =  4 a 65 120 mA

Po Output power
f =  1 KHz r l  =  4 a 18 20

Wd =  10% R|_ =  8 a 10 12

d Distortion R L =  4 a  f =  1 KHz 
P0 =  50 mW to 12W

0.1 0.5

0/

Rl = 8 a  f =  1 KHz 
P0 =  50 mW to 6W

0.05 0.5
/o

G v Voltage gain f =  1 KHz 26 dB

SVR Supply voltage rejection f =  100 Hz 45 52 dB

E n Total input noise ( * )
p  _  1 a  i /  n

2 4
MV

( * * )

n s 1 U

3

n Efficiency r l  = 4 a  
P0 =  20W

f =  1 KHz 65 %

Isb Stand-by current 1 m a

R j. Input resistance f =  1 KHz 70 K a

Vj Input sensitivity f =  1 KHz 
P0 = 2W r l  =  4 a 140 mV

f L Low frequency roll off 
(-3 dB)

P0 =  15W r l  =  4 a 30 Hz

f H High frequency roll off 
(-3 dB)

P0 = 15W r l  = 4 a 25 KHz

As Stand-by attenuation V 0 =  2 V rms 70 90 dB

V T H (p\n. 2) Stand-by threshold 1 V

(*) B = Curve A (**) B = 22 Hz to 22 KHz

3 / 3^ 7  SGS-THOMSON
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/ = 7  SCS-THOMSON
* 7 /  TDA7241B

20W BRIDGE AMPLIFIER FOR CAR RADIO
ADVANCE DATA

.  VERY LOW STAND-BY CURRENT
■ GAIN = 32dB
.  OUTPUT PROTECTED AGAINST SHORT 

CIRCUITS TO GROUND AND ACROSS 
LOAD

.  COMPACT HEPTAWATT PACKAGE
■ DUMP TRANSIENT
.  THERMAL SHUTDOWN 
.  LOUDSPEAKER PROTECTION
■ HIGH CURRENT CAPABILITY
■ LOW DISTORTION / LOW NOISE

DESCRIPTION
The TDA7241B is a 20W bridge audio amplifier 
IC designed specially for car radio applications. 
Thanks to the low external part count and com
pact Heptawatt 7-pin power package the 
TDA7241B occupies little space on the printed 
circuit board.
Reliable operation is guaranteed by a compre- 

Figure 1 : Test and Appliication Circuit

hensive array of on-chip protection features.
These include protection against AC and DC out
put short circuits (to ground and across the load), 
load dump transients, and junction overtempera
ture. Additionally, the TDA7241B protects the 
loudspeaker when one output is short-circuited to 
ground.

May 1991 1/5

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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T D A 7 2 4 1 B

PIN CONNECTION (Top view)

OUTPUT
SUPPLY UOLTAGE
OUTPUT
GND
INPUT
SUR AND STAND-BY 
FEEDBACK

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Operating Supply Voltage 18 V

Vs DC Supply Voltage 28 V

Vs Peak Supply Voltage (t = 50ms) 40 V

lo Peak Output Current (non repetitive t = 0.1 ms) 4.5 A

lo Peak Output Current (repetitive f > 10Hz) 3.5 A

Ptot Power Dissipation at T case = 85°C 16 W

Tstq, T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA * *

Symbol Description Value Unit

Rth j-case Thermal Resistance Junction-case | Max 4 °C/W

F Z J  SGS-THOMSON
* 7 #  IM(»[IIJ(§TTGMQ©S
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T D A 7 2 4 1 B

ELECTRICAL CHARACTERISTICS (Refer to the circuit of Fig. 1; Vs = 14.4V; Rth (heatsink) = 4°C/W, 
Tamb = 25°C, unless otherwise specified

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Range 18 V

Id Total Quiescent Current Rl = 4Q 80 mA

Vos Output Offset Voltage 100 mV

Po Output Power Rl = 2Q 26
f =1 KHz d = 10% Rl = 4Q 18 20 W

Rl = 8Q 12
d Distortion Rl = 4Q f = 1 KHz 0.1 0.5 %

Po = 50mW to 12W
Rl = 8a  f = 1 KHz 0.05 %
Po = 50mW to 6W

Gv Voltage Gain NXII 31 32 33 dB

SVR Supply Voltage Rejection f =100Hz Rs = 10Ka 40 50 dB

En Total Input Noise B = Curve A Rs = 10Ka 2 PV

B = 22Hz to 22KHz Rs = 10Ka 3 10 mV

P Efficiency Rl = 4a f = 1 KHz 65 %
Po = 20W

Isb Stand-by Current 100 pA

Ri Input Resistance f = 1KHz 70 Ka
Vi Input Sensitivity f = 1 KHz

Po = 2W Rl = 4a 70 mV

fL Low Frequency Roll Off (-3dB) Po = 15W Rl = 4a 30 Hz

fH High Frequency Roll Off (-3dB) PO = 15W Rl = 4a 25 KHz

As Stand-by Attenuation Vo = 2Vrms 70 90 dB

ViH(pin.2) Stand-by Threshold 1 V

Tsd Thermal Shutdown Junction Temp. 150 °C

(*) B = Curve (**) B = 22Hz to 22KHz

Figure 2: P.C. Board and Component Layout of the Circuit of Fig. 1 (1:1 scale).

3/5rZ7  SGS-THOMSON
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TDA7241B

Figure 3: Output Power vs. Supply Voltage Figure 4: Output Power vs. Supply Voltage

4 6 8 10 12 14 16 U s C U )
4 6 8 10 12 14 16 U s ( U )

Figure 5: Distortion vs. Output Power

0 4 8 12 16 20  24  P o ( U )

Figure 7: Distortion vs. Output Power

Figure 6: Distortion vs. Output Power

4/5
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Figure 9: Power Dissipation and Efficiency vs. 
Output Power

G-6133/1

Figure 10: Power Dissipation and Efficiency vs. 
Output Power

0 2 U 6 9 10 12 P0 (W)
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TDA7245
r= J  SCS-THOMSON

^ 7 /  M » i [ L l § ï [ f M O ( § S

5W AUDIO AMPLIFIER WITH MUTING AND STAND-BY
ADVANCE DATA

■ MUTING AND STAND-BY FUNCTIONS
■ VOLTAGE RANGE UP TO 30V
■ HIGH SUPPLY VOLTAGE REJECTION 

SVR TYP = 50dB (f = 100Hz)
■ MUSIC POWER = 12W (Rl = 4 Q , d = 10%) 
.  PROTECTION AGAINST CHIP OVER

TEMPERATURE

DESCRIPTION
The TDA7245 is a monolithic integrated circuit in 
9+9 POWERDIP package, intended for use as

Figure 1: Test and Application Circuit

low frequency power amplifier in a wide range of 
applications in radio and TV sets.

April 1991_______________________________________ __ __________________________________________________ 1/9

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TDA7245

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 30 V

lo Output Peak Current (non repetitive t = 1 0 0 |lls) 3 A

lo Output Peak Current (repetitive, f > 20Hz) 2.5 A

p .. Power Dissipation at Tamb = 80°C 1 W
r  tot at Tease = 70°C 6 W

___ Tst9’ T J Storage and junction Temperature -40 to 150 °C

PIN CONNECTION (Top view)

GND

GND

GND

GND

GND

GND

GND

GND

GND

THERMAL DATA

Symbol Description Value Unit
Rth j-case Thermal Resistance junction-case Max 15 °C/W
Rth j-amb Thermal Resistance junction-ambient Max 70 °c/w

2/9
SGS-THOMSON
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T D A 7 2 4 5

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb = 25°C, f = 1kHz; unless otherwise 
specified).

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Voltage 12 30 V

Vo Quiescent Output Voltage Vs = 24V 11.6 V

Id Quiescent Drain Current Vs = 14V 17 mA
Vs = 28 V 21 35 mA

Po Output Power d = 1%, f = 1KHz 
Vs = 14V, Rl = 4Q 4 W
Vs = 18V, Rl = 8Q 4 W

d = 10%, f = 1KHz 
Vs = 14V, Rl = 4£2 4 5 W
Vs = 18V, Rl = 8Q 5 W

Music Power (*)
Vs = 24V,d = 10%, Rl = 40 12 W

d Harmonic Distortion Vs = 14V, Rl = 40, 
Po = 50mW to 3W 
f = 1KHz 0.15 0.5 %
f = 1 0KHz 0.8 %

Vs = 18V, RL = 8n, 
Po = 50mW to 3.5W
f = 1KHz 0.12 °/o
f = 10KHz 0.5 %

Vs = 22V, Rl = 16a, 
Po = 50mW to 3W 
f = 1KHz 0.08 %
f = 10KHz 0.4 %

Ri Input Impedance f = 1kHz 30 kO

BW Small signal bandwidth (-3dB) P0 = 1W; Rl = 4Q Vs = 14V 50 to 40,000 Hz

Gv Voltage Gain (open loop) f = 1kHz 75 dB

Gv Voltage Gain (closed loop) f = 1kHz 39 40 41 dB

eN Total Input Noise B = 22 - 22,000Hz 
Rs = 500 1.7 mV
Rs = 1kO 2 |iV
Rs = 10kO 3 6 uv

S/N Signal to Noise Ratio Vs = 18V; Rl = 8Q 
Po = 5W; RS=10KO

86 dB

SVR Supply Voltage Rejection Vs = 16.5V; Rl = 80; f=100Hz 
Rs = 10kO; Vr = 0.5Vrms

40 50 dB

Tsd Thermal shut-down Junction 
Temperature

150 °C

MUTE FUNCTION

Symbol Parameter Test Condition Min. Typ. Max. Unit

v m Pin 4 DC Voltage Mute SW Open (play) 6.4 V

ATTm Muting Attenuation f = 100Hz to 10kHz 60 65 dB

rZZ  SGS-THOMSON
^ 7 #  Rfflö(gi®IL[l(gTi(8)iD(gi
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T D A 7 2 4 5

ELECTRICAL CHARACTERISTCS (Continued) 
STAND-BY FUNCTION

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vst-by Pin 5 DC Voltage Mute SW Open (play) 6.4 V

lst-bv Pin 5 Current Mute SW Closed (st-by) 160 280 p A

A T T  st-bv Stand-by Attenuation f=  100Hz to 10kHz 70 90 dB

Vt Stand-by Threshold (pin 5) 3.8 V

Id st-by Stand-by Current Vs = 14V 1 3 mA

Note (*):

MUSIC POW ER C O NCEPT

M USIC POW ER is ( according to the IEC clauses n.268-3 of Jan 83) the maximal power which the amplifier is capable of producing across the 
rated load resistance (regardless of non linearity) 1 sec after the application of a sinusoidal input signal of frequency 1 KHz.

According to this definition our method of measurement comprises the following steps:
1) Set the voltage supply at the maximum operating value -20%
2) Apply a input signal in the form of a 1 KHz tone burst of 1 sec duration; the repetition period of the signal pulses is > 60 sec
3) The output voltage is measured 1 sec from the start of the pulse
4) Increase the input voltage until the output signal show aTH D  = 10%
5) The music power is then V out/ R i , where Vout is the output voltage measured in the condition of point 4) and R1 is the rated load impedance 

The target of this method is to avoid excessive dissipation in the amplifier.

Figure 2: Schematic Diagram

4/9
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T D A 7 2 4 5

Figure 3: P.C. Board and Components Layout of the Circuit of fig 2 (1:1 scale)

OUT

POW.

GND

+Vs

SIG.GND
INPUT

APPLICATION SUGGESTIONS
The recommended values of the external components are those shown on the application circuit of fig.1. 
Different values can be used. The following table can help the dsigner.

Component Rec. Value Purpose Larger than Rec. Value Smaller than Rec. Value
R1 20Kft St-By Biasing Incorrect St-By Function Worse POP and Shorter 

Delay at St-By Insertion

R2D 27Kft Feedback Increase of Gain Decrease of Gain .

R3(*) 270ft Resistors Decrease of Gain Increase of Gain
R4 1ft Frequency Stability Danger of Oscillations

C1 22jiF St-By Capacitor Longer ON/OFF Delay Ti
me at St-By IN/OUT

Worse POP and Shorter 
Delay at St-By insertion

C2 4 7 jllF SVR Capacitor Worse Turn-On POP by 
Vs and St-By

Degradation of SVR

C3 0.1|iF Input Capacitance Higher Low Frequency 
Cut-off

C4 2.2pF Inverting Input DC Decou
pling

Higher Low Frequency 
Cut-off

C5 470|iF Supply Voltage Danger of Oscillations
C6 0.22|iF Frequency Stability Danger of Oscillations
C 7 1000|iF Output DC Decoupling Higher Low Frequency 

Cut-off

(*) The value of closed loop gain (Gv = 1 + R2/R3) must be higher than 25dB.

5/9£Z7  SGS-THOMSON
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Figure 4: DC Output Voltage vs. Supply Voltage

10 12 14 16  18 20 22  24  26  U s ( U )

Figure 6: Output Power vs. Supply Voltage

9 10 11 12 13 14 15 Us ( U )

Figure 8: Output Power vs. Supply Voltage

10 12 14  16 18 20  22  U s ( U )

Figure 5: Id vs . Supply Voltage

0 10 12 14  16  18 20  22  24  U s ( U )

Figure 7: Output Power vs. Supply Voltage

10 12 14 16 18 Us (U )

Figure 9: Distortion vs. Output Power

0 . 1  0 . 2  0 . 5  1 2 5 Po ( U )
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Figure 10: Distortion vs. Output Power
Figure 11: Distortion vs. Output Power

0 . 1  0 . 2  0".5 1 2 5 P o ( U )

Figure 12: Supply Voltage Rejection vs. 
Frequency (play)

Figure 13: Power Dissipation & Efficiency vs. 
Output Power

0 1 2 3 4 5 Po ( U )

Figure 14: Power Dissipation & Efficiency vs. 
Output Power

Figure 15: VPin5 (=VPin4) vs. Supply Voltage

H 9 1 TDft7 2 4 5 - 1 5

W i SGS-THOMSON 7/9
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Figure 16: lPin4 (muting) vs. Supply Voltage

I p i n 4  

( uA )

90
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70
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40
8 10 12 14 16 18 20 22 24 U s ( U )

Figure 18: Quiescent Current (St-By) vs. Supply 
Voltage

I d  S T - B Y  t1 3 1 T D ft  F 2  4 5  - 1 8

( mA )

1 . 2

1 . 0

0 . 8

0 . 6

0 . 4

0 . 2
8 10 12 14 16 18 20  22  24  U s ( U )  .

Figure 20: Quiescent Current vs. Vpm5

Figure 17: lPin5 (St-By) vs. Supply Voltage

Figure 19: Output Attenuation vs. VPin5

0 1 2 3 4 5 6 Up l  n 5 ( U )

H 3 1  T D P I 7 2 4 5 -  1 6

/
t
r SU 1 = OPEN 

•SU2 = CL0SED

0 1 2 3 4 5 6 U p i n 5 ( U )

MUTING / STAND- BY
The muting function allows to inhibit the output si
gnal through an external control signal.
It can be used in many cases, when a temporary 
inhibition of the output signal is requested, for 
example:
-  in switch-on condition, to avoid preamplifier 

power-on transients
-  during switching at the input stages
-  during the receiver tuning.
The stand-by function is very useful and permits a 
complete turn ON/OFF of the device through a 
low power signal, which can be provided by a jiP.

SGS-THOMSON
M©[i3®ILI(g¥[Fä®ßl(gS
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THERMAL SHUTDOWN
The presence of a thermal limiting circuit offers 
the following advantages:

1 )An overload on the output (even if it is perma
nent), or an above limit ambient temperature 
can be easily tolerated since the Tj cannot be 
higher than 150°C.

2)The heatsink can have a smaller factor of sa
fety compared with that of a conventional cir
cuit. There is no possibility of device damage 
due to high junction temperature.
If for any reason, the junction temperature in
crease up to 150°C, the thermal shutdown 
simply reduces the power dissipation and the 
current consumption.

The maximum allowable power dissipation de
pends upon the junction-ambient thermal resi
stance. Fig. 21 shows this dissipable power as a 
function of ambient temperature for different ther
mal resistance.

Figure 21 : Maximum Allowable Power
Dissipation vs. Ambient Temperature

P t o  t  
( U )

6 

5 

4 

3 

2 

1 

0
- 4 0  0 40 80 120  T a m b ( ° C )

MOUNTING INSTRUCTIONS
The TDA7245 is assembled in the POWERDIP, in 
which 9 pins (from 10 to 18) are attached to the 
frame and remove the heat produced by the chip. 
Figure 22 shows a PC Board copper area used 
as a Heatsink (I = 65mm). The Thermal Resistan
ce Junction-Ambient is 35°C.

Figure 22: Example of Heatsink using PC Board 
Copper (I = 65mm)

COPPER AREA 35>u THICKNESS

SGS-THOMSON 9/9
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10W AUDIO AMPLIFIER WITH MUTING AND STAND-BY
PRODUCT PREVIEW

.  MUTING/STAND-BY FUNCTIONS 

.  SUPPLY VOLTAGE UP TO 30V
■ RMS OUTPUT POWER = 10W typ.

(@ Vs = 24V, RL = 8H, d = 10%)
MUSIC POWER = 20Q. typ (Rl = 4W, d = 10%) 

.  HIGH SUPPLY VOLTAGE REJECTION
■ THERMAL SHUTDOWN

DESCRIPTION
The TDA7246 is a monolithic integrated circuit in 
HEPTAWATT package, intended for use as low 
frequency power amplifier in a wide range of ap
plications in radio and TV sets.

TEST AND APPLICATION CIRCUIT

This is advanced information on a new product now in devejopment or undergoing evaluation. Details are subject to change without notice.
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TDA7246

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V S Supply Voltage 30 V

lo Output Peak Current (non repetitive t = 10Ofis) 3 A

lo Output Peak Current (repetitive, f = > 20Hz) 2.5 A

Ptot Power Dissipation at Tease = 70°C 20 W

__ Tst9’ T) Storage and junction Temperature -40 to 150 °C

PIN CONNECTION (Top view)

THERMAL DATA

Symbol Description Value Unit
Rth j-case Thermal Resistance junction-case | Max 4 °C/W

FZZ SGS-THOMSON
A 7# MgiCIÜlCTIFMOlgS
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb = 25°C, Vs = 22V, f = 1kHz; unless 
otherwise specified).

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Voltage 12 30 V

Vo Quiescent Output Voltage Vs = 24V 11.6 V

Id Quiescent Drain Current Vs = 24V 20 35 mA

Po Output Power Music Power, IEC268-3 Rules 
Vs = 26V, RL = 4Q,d = 10% 20 W

d = 10%, rms values 
Vs = 22V, Rl = 4Q 12 14 W
Vs = 24V, Rl = 8Q 10 W

d = 1%, rms values 
Vs = 22V, Rl = 4a 11 W
Vs = 24V, Rl = 8a 8 W

d Total Harmonic Distortion Vs = 22V, Rl = 4a, 
Po = 50mW to 9W

0.1 0.5 %

Vs = 24V, Rl = 8a, 
Po = 50mW to 6W

0.1 %

Ri Input Resistance NXll 30 ka
BW Small signal bandwidth (-3dB) P0 = 1W; RL = 4a 40 to 40,000 Hz

Gv Voltage Gain (open loop) f = 1kHz 75 dB

Gv Voltage Gain (closed loop) f = 1 kHz; PO = 1W; RL = 4a 39 40 41 dB

eN Total Input Noise (*) Rg = 50a 1.7 mV
R g =  1ka 2 pV
Rg = 10ka 3 6 p V

SVR Supply Voltage Rejection Rl = 4a; fnppie = 100Hz 
Rg = 1 oka; Vrippie = 0.5Vrms

40 50 dB

Tsd Thermal shut-down Junction 
Temperature

150 °C

*) B = 22Hz to 22kHz

MUTE/STAND-BY FUNCTION

Symbol Parameter Test Condition Min. Typ. Max. Unit

A T T m Muting Attenuation f = 100Hz to 10kHz 
Po = 2W, Rl = 4a

60 65 dB

Ip in3 -M Pin3 current @ Mute SW2 closed, SW1 open 80 pA

A T T s t -by Stand-by Attenuation f = 100Hz to 10kHz 
Po = 2W, Rl = 4a

70 90 dB

V T s t -b y Stand-by Threshold (pin3) 3.8 V

Ip in3 -S T -B Y Pin3 Current @ STAND-BY SW1 closed 160 280 HA
Id -S T -B Y  ' Drain Current @ STAND-BY SW1 closed 1 3 mA

V p in 3 Pin3 DC Voltage SW1,2open 6.3 V

MUTE/STAND-BY SETTING

SW1 SW2 MODE
OPEN OPEN PLAY
OPEN CLOSED MUTING

CLOSED X STAND-BY

3/6/= T  SGS-THOMSON
* ‘7 #
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Figure 1 : Output Power vs. Supply Voltage

10 12 14 16 18 20 22 24 26  U s (U )

Figure 3: Distortion vs. Output power

0 1 2 3 4 5 6 7 8  P0 ( U )

Figure 2: Output Power vs. Supply voltage

10 12 14 16 18 20 22 24 26 Us ( U )

Figure 4: Distortion vs. Output Power

Figure 5: Supply Voltage Rejection vs. Frequency
t l 9 1  T D A P 2 4 6  - Q p

SUR 

( dB ) 

30

40

50

60

70

80

Us = 2 2 U 
RL = 4 Q 

KU r  = 0.  5 U Rns\N Rs = 10KQ

Rs = (30

10 30 100 3 0 0  I K  f  ( h 2 )

Figure 6: Qiescent Current vs. Suply Voltage

4/6
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Figure 7: Power Dissipation and Efficiency vs. 
Output Power

Figure 8: Power Dissipation and Efficiency vs. 
Output Power

Figure 9: Attenuation vs. Vpin3
Figure 10: Maximum Allowable Power

Dissipation vs. Ambient Temperature

P t o  t  

( U )
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5

0
- 5 0  0 50  100  1 50 Tamb ( 0 C )

H 3 1  T D f t P 2 4 6 - 11
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Figure 11: Application Circuit

Figure 12: P.C. Board and Component Layout of the Circuit of Figure 11 (1:1 scale)

6/6
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60W HI-FI DUAL AUDIO DRIVER

•  WIDE SUPPLY VOLTAGE RANGE: 20 TO 
90V (± 10 TO ± 45V)

•  VERY LOW DISTORTION
•  AUTOMATIC QUIESCENT CURRENT CON

TROL FOR THE POWER TRANSISTORS 
WITHOUT TEMPERATURE SENSE EL
EMENTS

•  OVERLOAD CURRENT PROTECTION FOR 
THE POWER TRANSISTORS

•  MUTE/STAND-BY FUNCTIONS
•  LOW POWER CONSUMPTION
•  OUTPUT POWER 60W/8I2 AND 100W/412

The TDA7250 stereo audio driver is designed to 
drive two pair of complementary output tran
sistor in the Hi-Fi power amplifiers.

APPLICATIO N C IR C U IT

1/8
March 1990

609



TDA7250

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 100 V
Ptot Power dissipation at T amb = 60°C 1.4 W
Tj, T stg Storage and junction temperature -40 to +150 °C

CONNECTION DIAGRAM
(Top view)

THERMAL DATA

Rth j-amb Thermal resistance junction-ambient max 65 °C/W

2 / 8
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TDA7250

PIN FUNCTIONS

N° NAME F U N C T I O N

1 Vs- POWER SUPPLY Negative supply voltage.

2 NON-INV. INP. CH. 1 Channel 1 input signal.

3 QUIESC. CURRENT 
CONTR. CAP. CH 1

This capacitor works as an integrator, to control the 
quiescent current to output devices in no-signal con
ditions on channel 1.

4 SENSE (-) CH. 1 Negative voltage sense input for overload protection 
and for automatic quiescent current control.

5 ST. BY / MUTE / PLAY Three-functions terminal.
For V|jsj =  1 to 3V, the device is in MUTE and only 
quiescent current flows in the power stages;- for 
V|N <  1V, the device is in STAND-BY mode and no 
quiescent current is present in the power stages; -  for 
V,N >  3V, the device is fully active.

6 CURRENT PROGRAM High impedance power-stages monitor.

7 SENSE (-) CH. 2 Negative voltage sense input for overload protection 
and for automatic quiescent current control.

8 QUIESC. CURRENT This capacitor works as an integrator, to control
CONTR. CAP. CH. 2 the quiescent current to output devices in no-signal

conditions on channel 2. If the voltage at its terminals 
drops under 250mV, it also resets the device from 
high-impedance state of output stages.

9 NON-INV. INP. CH. 2 Channel 2 input signals.

10 Vs- POWER SUPPLY Negative supply voltage.

11 INVERT. INP. CH. 2 Feedback from output (channel 2).

12 OUT (-) CH. 2 Out signal to lower driver transistor of channel 2.

13 OUT (+) CH. 2 Out signal to higher driver transistor of channel 2,

14 SENSE (+) CH. 2 Positive voltage sense input for overload protection 
and for automatic quiescent current control.

15 COMMON AC GROUND AC input ground in MUTE condition.

16 Vs+ POWER SUPPLY Positive supply voltage.

17 SENSE (+) CH. 1 Positive voltage sense input for overload protection 
and for automatic quiescent current control.

18 OUT (+) CH. 1 Out signal to high driver transistor of channel 1.

19 OUT (-) CH. 1 Out signal to low driver transistor of channel 1.

20 INVERT. INP. CH. 1 Feedback from output (channel 1).

57 SGS-THOMSON
M(Mi(LIÊïr[iMö(êi
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TDA7250

BLOCK DIAGRAM

4 / 8
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TDA7250

ELECTR IC A L C H ARACTERISTICS (Tamb = 25°C, Vs = ± 35V, play mode, unless otherwise 
specified)

Parameter Test Conditions Min. Typ. Max. Unit

V s Supply voltage ± 10 ± 45 V

•d Quiescent drain current Stand-by mode 8
m A

Play mode 10 14

!b Input bias current 0.2 1 /iA

V OS Input offset voltage 1 ± 10 mV

I os Input offset current 100 200 n A

Gv Open loop voltage gain f = 100 Hz 90
dB

f = 10KHz 60

e N Input noise voltage Rg  = 60012 
B = 20Hz to 20KHz

3 m V

SR Slew rate 10 V/jus

d Total harmonic distortion Gv = 26dB f = 1 KHz 0.004
0/

P0 = 40W f = 20KHz 0.03
/o

V 0 pp Output voltage swing 60 Vpp

Po Output power (*) V s = ± 3 5 V  
V s = ± 30V  
V s = ± 3 5 V

R|_ — 812 
R l  = 812 
R l  = 412

60
40
100

w

lo Output current ± 5 mA

SVR Supply voltage rejection f = 100 Hz 75 dB

Cs Channel separation f = 1 KHz 75 dB

MUTE / STANDBY / PLAY FUNCTIONS
li Input current (pin 5) 0.1 juA

V th Comparator standby/mute 
threshold ( * * )

1.0 1.25 1.5 V

H Hysteresis standby/mute 200 m V

V th Comparator m ute/play  
threshold ( * * )

2.4 3.0 3.6 V

H Hysteresis m ute/play 300 m V

Mute attenuation f = 1 KHz 60 dB

V j Input voltage max. (Pin 5) 12 ( * * ) V

(*) Application circuit of fig. 1 f = 1KHz; d = 0 .1 % ; Gv = 26dB 
( * * )  Referred to -V s

5 / 8Æ 7  SGS-THOM SON
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TDA7250

ELECTRICAL CHARACTERISTICS (continued)
CURRENT SURVEY CIRCUITRY

Comparator reference to + V S 
to -V s

0.8
0.8

1
1

1.4
1.4

V
V

td Delay time 10 MS

QUIESCENT CURRENT CONTROL
Capacitor current Charge 30 60 M A

Discharge 250 500 ma

Comparator reference to +V S 10 20 25 mV
to -V s 10 mV

Fig. 1 -  Application circuit with Power Darlingtons

NOTE: Q1/Q2 = Q3/Q4 = TIP 142/TIP 147 
GV = 1 + R1/R2

6 /8
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TDÂ7250

Fig. 2 - Output power vs. Fig. 3 - Distortion vs. out
put power (*)

0 10 20 30 AO 50 60 P0 (W)

Fig. 4 -  Channel separation

Fig. 5 - Supply voltage re
jection vs. frequency

Fig. 6 - Quiescent current 
vs. supply voltage

Fig. 7 - Quiescent current 
vs. Tamb

Fig. 8 - Total dissipated 
power vs. output power (*)

(*) Complete circuit

Fig. 9 - Efficiency vs. out
put power (*)

Fig. 10 - Play-mute stand
by operation

7/8Æ 7  SGS-THOM SON
A 7#r« RfflBMIllLiOTORaOgi
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TDA7250

Fig. 11 - Application circuit using power transistors

Fig. 12 - Suggested transistor types for various loads and powers. 

R L =  8 £ l  Rl = 4 f t

15W 30W 50W 70W

BDX
53/54A

BDX
53/54B

BDW
93/94B

TIP
142/147

30W 50W 90W 130W

BDW
93/94A

BDW
93/94B

BDV
64/65B

MJ
11013/11014

8/8
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TDA7256
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30W BRIDGE FULLY PROTECTED 
CAR RADIO AMPLIFIER

PRELIMINARY DATA

.  NO AUDIBLE POP DURING MUTE AND 
STANDBY OPERATIONS 

.  MUTING TTL COMPATIBLE 

.  VERY LOW STANDBY CONSUMPTION
■ PROGRAMMABLE TURN ON DELAY 
.  DIFFERENTIAL INPUT
.  SHORT CIRCUIT PROTECTIONS:

RL SHORT - OUT TO GROUND - OUT TO Vs
■ OTHER PROTECTIONS:

- Load dump voltage surge
- Loudspeaker DC current
- Very inductive load
- Overrating temperature
- Open ground

DESCRIPTION
The TDA7256 is a class AB fully protected bridge 
power amplifier, designed for car radio applica-

BLOCK DIAGRAM

tions. The high current capability allows to drive 
low impedance loads (up to 2Q). The differential 
inputs availability makes it particularly suitable for 
boosters and active loudspeakers applications.

STD-BY
o

May 1991 1/8
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PIN CONNECTION (Top view)

z

e

■ e

■e

11
10
9
8
?

6
5

4
3

2
1

ID

ID

ID

ID

ID

Id

ID

ID

ID

ID

ID

O UT( -  )
Us
O UT( + )  

STAND-BY  
SUR 

GND
FEEDBACK 

FEEDBACK 

IN (  - )

IN  ( + ) 
MUTE

TAB CONNECTED TO P IN  6
119 1 TO  f t ?  2  5 6  - 0  3

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit
Vs Operating Supply Voltage 18 V
Vs DC Supply Voltage 28 V
Vs Peak Supply Voltage (for 50ms) 40 V
lo Output Peak Current (non repetitive t = 0.1 ms) internally limited
lo Output Peak Current Repetitive f > 10Hz 5.5 A

Ptot Power Dissipation Tease = 85°C 30 W
Tstg, T j Storage and Junction Temperature Range -40 to +150 °C

THERMAL DATA

Symbol Description Value Unit
Rth j-case Thermal Resistance Junction-case Max 2 .2 ° C / W

2/8

618

£Z7 SGS-THOMSON



TDA7256

E LE C TR IC A L C H A R A C T E R IS T IC S  (Vs = 14.4V, RL = 40, f = 1 KHz; Tamb = 25°C, unless otherwise spe
cified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Voltage 8 18 V

lq Quiescent Drain Current 80 150 mA

Ri Input Resistance 50 KQ

CMR Common Mode Rejection f = 1 KHz, Vin=100mV 60 dB

Vos Output Offset Voltage 150 mV

Po Output Power d = 10%
R i = 4Q 18 22 W
Rl = 3.2GI 26 W
Rl = 2Q 30 W

d Distortion P0 = 0.1 W to 13W 0.05 0.5 %

Gv Voltage Gain (CL) 36 dB

eN Total Input Noise Voltage Rq = 10K£}, B = 22Hz to 22KHz 3 10 nv
SVR Supply Voltage Rejection Rs = 1O K a  Vr = 1 Vrms, 45 60 dB

f = 300Hz
Muting Attenuation Vref = 1 Vrms, 60 dB

f = 100Hz to 10KHz
Muting-in Threshold Voltage Pin 1 2.4 V

Muting-out Threshold Voltage Pin 1 0.8 V

Stand-by Attenuation Vref = 1 Vrms 60 dB

Stand-by Current Consumption 100 jiA

T sd Thermal Shut-down Junction 145 °c
Temperature

Figure 1 : Test and Application Circuit
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TDA7256

Figure 2: P.C. and Layout of the fig.1 (1:1 scale)

Figure 3: Drain Current vs. Supply Voltage Figure 4: Output Power vs. Supply Voltage

4 /8
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TDA7256

Figure 5: Output Power vs. Supply Voltage

6  8  1 0  1 2  1 4  1 6  U s  ( U )

Figure 7: Distortion vs. Output Power

Figure 9: Distortion vs. Output Power

0 5 10 15 20  25  30 P o (U )

Figure 6: Output Power vs. Supply Voltage

6 8 10 12 14 16 U s ( U )

Figure 8: Distortion vs. Output Power

0 5 10 15 20 25  Po ( U )

Figure 10: Distortion vs. Frequency

10 30 ' 100 300  IK  3K 10K Po ( U )

/ r r  SGS-THOMSON
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Figure 11: Distortion vs. Frequency Figure 12: SVR vs. Frequency

10 30 100 300 IK  3K 1 0 K f  ( Hz )

Figure 13: CMRR vs. Frequency

10 100 IK  10K f ( Hz )

Figure 14: Power Dissipation & Efficiency vs. 
Output Power

CI-IRR f131 T D ft 7 2 5 6  - 1 4

i dB )

00 
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10 100 IK 10K f ( H z )

U s=1 4 . 4U 
RL = 3 . 2  Q
U ln  = 100mU

0 5 10 15 20 25 Po ( U )

Figure 15: Power Dissipation & Efficiency vs. 
Output Power

0 5 10 15 20 25 Po (U )

6/8

Figure 16: Power Dissipation & Efficiency vs. 
Output Power

0 5 10 15 20 25 30 Po ( U )
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C I R C U I T  D E S C R I P T I O N

INPUT STAGE
The input stage is a differential type preamplifier 
stage with two independent inputs and two out
puts in phase opposition.
It is designed for particular linearity characteristics 
in order to have output amplitude large enough 
(1VPP) yet maintaining low distortion.
The voltage gain of the stage is 6 dB.The possi
bility to use the differential input allows the sys
tem immunity to common-mode noise in case of 
long wire connections (fig. 17 )

Figure 17: Balanced -Unbalanced Input

MUTE
The mute circuit (TTL compatible) acts at pream
plifier level and disables the inputs without chang
ing the DC voltage values. In such a way the 
operation is fully popless.The use of a RC net
work produces a soft reduction of the audio signal 
providing the best effect from the acoustic point of 
view (fig 18).
The mute circuit is also activated during turn- 
on/turn-off operations when the voltage at stand
by pin is lower than about 2 volt

Figure 18: Soft Muting

TURN-ON
The TDA7256 is fully popless at turn-on thanks to 
a delay circuit which keeps the output low during 
the capacitors charge transient.
The delay-time is given by the following formula:

To = 800 C10 + 600 (C9 + C11 ) ( C 9  ~ ^  1 + 1 )

TURN-OFF
The ground compatible structures and the choice 
of a soft turn-off circuit ensure a fully popless 
operation.

OUTPUT STAGE
It is a power stage designed in a way of being 
able to drive loads up to 2 ohm in bridge configu
ration without bootstrap capacitors (22 W with 
Rl=4 ohm , 30W with Rl=2 ohm).

SVR
The noise coming from the car environment are 
essentially inside the bandwith from 300 Hz to 6 
KHz.
The ripple rejection circuit which utilizes also the 
gain capacitors C11 ,C9 ensures in this frequency 
range a rejection typ. of 60dB.

SHORT CIRCUIT PROTECTION
The short circuit protection circuits intervene in 
the following cases:
- s.c. between one output and ground
- s.c. between one output and +Vs
- s.c. between the outputs
In the first two cases they stop the current in both 
the final stages,allowing also the loudspeaker 
protection.In the last case the current is limited, 
thus avoiding the load point to reach the SOA of 
the output transistors.

STAND-BY
In stand-by condition the current generators are 
disabled:the current drops to a very low value 
(few pA). Also this function is fully popless.
Fig. 19 shows the silent transients of turn-on and 
turn-off operations through both the mute and the 
stand-by pins.

7/8/ T T  SGS-ÎHOEVSSON
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Figure 19: Silent Transients Through the Mute and Stand-by pins.

STAND-BY RELEASE (PLAY) STAND-BY INSERTION

OUTPUT AC 
SIGNAL 
( 5U/DIU)

200ms/DIU

MUTING RELEASE (PLAY)

MUTE
UOLTAGE
(2U/DIU)

OUTPUT AC 
SIGNAL 

(5U/DIU)

20ms/DIU H31 TDH7255-.

8/8
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20+20W STEREO AMPLIFIER WITH STAND-BY
ADVANCE DATA

.  WIDE SUPPLY VOLTAGE RANGE 

.  HIGH OUTPUT POWER 
28+28W TYP. MUSIC POWER 
20+20W (g) THD = 10%, Rl = 4H, Vs = 28V

■ HIGH CURRENT CAPABILITY (UP TO 3.5A)
.  STAND-BY FUNCTION
■ AC SHORT CIRCUIT PROTECTION
.  THERMAL OVERLOAD PROTECTION

DESCRIPTION
The TDA7262 is class AB dual Hi-Fi Audio power 
amplifier assembled in Multiwatt package, speci
ally designed for high quality stereo application as 
Hi-Fi music centers and TV sets.

Figure 1 : Stereo Application Circuit with Stand-By

March 1991 1/6
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Supply Voltage 35 V

lo Output Peak Current (repetitive f > 20Hz) 3.5 A

lo Output Peak Current (non repetitive, t > 100|is) 4.5 A

Ptot Power Dissipation ( T caSe = 70°C) 30 W

Tstg, T j Storage and Junction Temperature -40 to 150 °C

PIN CONNECTION

z

I f
10

-0 9
8
?
6
5
4
3
2
1

N .C .
OUTPUT( 1 )
+ Ua
OUTPUT( 2 )
N .C .
GND
NON INUERTING IN P U T (2 )  
INUERTING IN P U T(2 )  
SUR/MUTING  
INUERTING IN P U T(1 )
NON INUERTING I N P U T ( l )

TAB CONNECTED TO P IN  6 M 9 1  T D ft F 2 6 2  - 0 2

TEST CIRCUIT
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THERMAL DATA

Symbol Description Value Unit

Rth j-case Thermal Resistance Junction-case | Max 2 .5 ° C / W

ELECTRICAL CHARACTERISTICS (Refer to the stereo test circuit, Vs = 28V; f = 1KHz; Tamb = 25°C, 
unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage 8 32 V
Vo Quiescent Output Voltage Vs = 32V 15.5 V
Id Total Quiescent Current Vs = 28V 65 mA

Vs = 32 V 70 1 2 0 mA

Po Output Power (each channel) Music Power STD rules (T = 1s)
Vs = 32V; d = 10%; RL = 40 28 W
d = 1 0 %
Rl = 40 2 2 W
Rl = 8  LI 1 0 13 W
d = 1 %
Rl = 40 18 W
Rl = 80 1 0 W

d Total Harmonic Distortion f = 100Hz to 10KHz
Po = 0.1 to 14W; Rl = 40 0 . 2 %
Po = 0 .1  to 8 W; Rl = 80 0 .1 %

CT Cross Talk Rl = 40  Rs = 10 OO
f = 1KHz 60 dB
f = 10KHz 50 dB

Vi Input Saturation Voltage (Vrms) 300 mV
Ri Input Resistance f = 1 KHz; non inverting Input 70 2 0 0 KO

fL Low Frequency roll-off (-3dB) Rl = 40 40 Hz

f H High Frequency roll-off (-3dB) Rl = 40 80 KHz

Gv Closed Loop Voltage Gain f=1KHz 35.5 36 36.5 dB

AGv Closed Loop Gain match 0.5 dB

eN Total Input Noise Voltage A Curve; Rs = 10KO 1.5 HV __
f = 22Hz to 22KHz; RS = 10KO 2.5 8 nV

SVR Supply Voltage Rejection Rs = 0 to 10KO;fr = 100Hz 55 dB
(each channel) Vr = 0.5V

Tj Thermal Shutdown Junction 145 °C
Temperature

STAND-BY FUNCTION

V3 Stand-By Threshold Vs = 32 V 0.45 0.9 V

Am Stand-By Attenuation Vs = 32V; V3 < 0.45V 60 1 0 0 dB

Im Stand-By Quiescent Current Vs = 32V; V3 < 0.45V 3 5 mA

r r 7 SGS-THOMSON
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APPLICATION SUGGESTION
The recommended values of the components are those shown on application circuit of Figure 1. Differ
ent values can be used; the following table can help the designer.

Component Recomm.
Value Purpose Larger than Smaller than

R1 and R3 1.3KQ Close loop gain setting (*) Increase of gain Decrease of gain
R2 and R4 18 a Decrease of gain Increase of gain
R5 and R6 1Û Frequency stability Danger of oscillations
C1 and C2 2.2jiF Input DC decoupling higher turn-on delay - worse turn-ON pop

- higer low freq. cutoff. 
Increase of noise

C3 22iiF n - Ripple rejection
- Stand-by time constant

Increase of the 
Switch-on time

- Degradation of SVR
- worse turn-OFF pop by 
stand-by

C4 10OnF Supply setting Danger of oscillations
C5 10OOjaF Supply setting worse turn-OFF pop
C6 and C7 220|iF Feedback input DC 

decoupling
C8 and C9 0.1 m-F Frequency stability Danger of oscillations
C10 and C11 1 OOOjllF to 

2200|iF
Output DC decoupling Higher low-frequency 

cut-off

(*) Closed loop gain must be higher than 26dB. 
(**) 220jiF in case of stand-by utilization.

Figure 2: Ouput Power vs. Supply Voltage Figure 3: Ouput Power vs. Supply Voltage

8 12 16 20 24 28 UsIU) 8 12 16 20 24 28 Us(U)

4/6
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Figure 4: Distortion vs. Ouput Power

0 4 8 1 2  1 6  2 0  Po ( U )

Figure 5: Distortion vs. Ouput Power

0 2 4 6  8 1 0  1 2  Po  ( U )

Figure 6: Quiescent Current vs. Supply Voltage Figure 7: Supply Voltage Rejection vs. Frequency

8 1 2  1 6  2 0  2 4  2 8  3 2  Us  ( U ) 3 0  1 0 0  3 0 0  I K  3K f  ( H z )

Figure 8: Output Attenuation vs. Vpin 3

M 9 1 T D Q 7 2 6 2 - 0 4
An 

(dB)
-10 

- 3 0  

- 5 0  

- 7 0  

- 9 0

-110
0 5 0 0  1 0 0 0  1 5 0 0  2 0 0 0  U p i n 3 (  mU )

U s = 2 8 U
0dB«2URtis
f - l K H z

Figure 9: Total Power Dissipation & Efficiency

0 2  4 6 8  1 0  12  Po  ( U )

5/6SGS-THOMSON
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Figure 11: Total Power Dissipation & Efficiency 
vs. Output Power

BUILD-IN PROTECTION SYSTEMS 
Thermal shut-down
The presence of a thermal limiting circuit offers 
the following advantages:
1) an overload on the output (even if it is perma

nent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature; all that 
happens is that Po ( and therefore Ptot) and 
lo are reduced. The maximum allowable 
power dissipation depends upon the size of 
the external heatsink (i.e. its thermal resis
tance); Figure 12 shows this dissipable power 
as a function of ambient temperature for dif
ferent thermal resistance.

Figure 12

1191 T D A 7262- 13

Short circuit (AC Conditions)
The TDA7262 can withstand accidental short cir
cuits across the speaker made by a wrong con
nection during normal play operation.

MOUNTING INSTRCTIONS
The power dissipated in the circuit must be re
moved by adding an external heatsink.
Thanks to the MULTIWATT package attaching 
the heatsink is very simple, a screw or a com
pression spring (clip) being sufficient, between 
the heatsink and the package it is better to insert 
a layer of silicon grease, to optimize the thermal 
contact; no electrical isolation is needed between 
the two surfaces.

6/6
* 5 7
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TDA7271
TDA7272

Æ 7  SCS-THOMSON

HIGH PERFORMANCE MOTOR SPEED REGULATOR

•  TACHIMETRIC SPEED REGULATION WITH 
NO NEED FOR AN EXTERNAL SPEED 
PICK-UP

•  V /l SUPPLEMENTARY PREREGULATION
•  DIGITAL CONTROL OF DIRECTION AND 

MOTOR STOP
•  SEPARATE SPEED ADJUSTMENT
•  5.5V TO 18V OPERATING SUPPLY VOLT

AGE
•  1A PEAK OUTPUT CURRENT
•  OUTPUT CLAMP DIODES INCLUDED
•  SHORT CIRCUIT CURRENT PROTECTION
® THERMAL SHUT DOWN WITH HYS

TERESIS
•  DUMP PROTECTION (40V)

BLOCK D IA G R A M

The TDA7211/12 are high performance motor speed 
controllers for small power DC motors as used 
in cassette players.

Using the motor as a digital tachogenerator 
itself the performance of true tacho controlled 
systems is reached.

A dual loop control circuit provides long term 
stability and fast settling behaviour.

3 a 14 13 11

1 9  2 0  1 7  1 8  5 ,  6.  15 .  16  8  10 S - 94 8 5

June 1988 1 / 1 5
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ABSOLUTE M A X IM U M  RATINGS SO DIP Unit

Vs DC Supply voltage 24 24 V
Vs Dump voltage (300ms) 40 40 V
lo Output current internally limited
Ptot Power dissipation at T p jn s  = 90° C 4 1I 4.3 w

Tamb= 70° C 0,7(*) 1I 1 w
"̂ stg Storage temperature -4 0  to 150 °c
<*) at Tamb = 90°C

CONNECTION D IA G R AM
(Top view)

TH ER M A L D A TA DIP SO Unit

t̂hj-amb Thermal resistance junction-ambient max 80 85 °C/W
Rthj-pins Thermal resistance junction-pins max 14 15 °c/w

2/15
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TEST CIRCUIT

S I

ELECTRICAL CHARACTERISTICS (Tamb =25°C; Vs = 13.5V unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

v s Operating supply voltage 5.5 18 V

*s Supply current No load 5 12 mA

OUTPUT STAGE

•o Output current pulse 1 A

•o Output current continuous 250 mA

V 10-9, 12 Voltage drop l0 = 250mA 1.2 1.5 V

V ll-9, 12 Voltage drop l0 = 250mA 1.7 2 V

3/15^ 7  SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit

MAIN AMPLIFIER

R 14 In p u t  resistance 100 K SI

lb Bias c u rre n t 50 nA

V O F F O ffs e t  voltage 1 5 mV

V r R e fe re n c e  vo ltage In te rn a l a t non  in v e rtin g  
in p u t

2.3 V

CURRENT SENSE AMPLIFIER V /l LOOP

Rg input resistance 100 K SI

GL Loop gain 9

TRIGGER AND MONOSTABLE STAGE

V,N1 Input allowed voltage -0.7 3 V

R IN 1 Input resistance 500 n

V t  Low Trigger level 0 V

VT B Bias voltage (pin 1) 15 20 25 mV

V T h Trigger histeresis 10 mV

V 2 REF Reference voltage 750 800 850 mV

SPEED PROGRAMMING, DIRECTION CONTROL LOGIC AND CURRENT SOURCE PROGRAMMING * *

V 18, 19 L o w In p u t  L o w  level 0.7 V

V 18, 19 H igh In p u t  H igh level 2 V

118, 19 In p u t  c u rre n t 0 < Via, 19 <  v s 2 m a

V 17, 2 0  R E F R e fe re n c e  vo ltage 735 800 865 mV

4 /1 5
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OPERATING PRINCIPLE
The TDA7272 novel applied solution is based on 
a tachometer control system w ithout using such 
extra tachometer system. The information of the 
actual motor speed is extracted from the motor 
itself. A DC motor w ith an odd number of poles 
generates a motor current which contains a fixed 
number of discontinuities within each rotation. 
(6 for the 3 pole motor example on Fig. 1)

Deriving this inherent speed information from 
the motor current, it can be used as a replace
ment of a low resolution AC tachometer system. 
Because the settling time of the control loop is

limited on principle by the resolution in time of 
the tachometer, this control principle offers a 
poor reaction time for motors w ith a low number 
of poles. The realized circuit is extended by a 
second feed forward loop in order to improve 
such system by a fast auxiliary control path.

This additional path senses the mean output 
current and varies the output voltage according 
to the voltage drop across the inner motor re
sistance. Apart from a current averaging filter, 
there is no delay in such loop and a fast settling 
behaviour is reached in addition to the long term 
speed motor accuracy.

Fig. 1 -  Equivalent of a 3 pole DC motor (a) and typical motor current waveform (b)

I m

4 W -
------------------------------------ ► t

(b )

S - 9494

BLOCK DESCRIPTION
The principle structure of the element is shown 
in Fig. 2. As to be seen, the motor speed in
formation is derived from the motor current 
sense drop across the resistors Rs ; capacitor CD 
together w ith the input impedance of 50012 at 
pin 1 realizes a high pass filter.

This pin is internally biased at 20mV, each nega
tive zero transition switches the input com
parator. A 10mV hysteresis improves the noise 
immunity.

The trigger circuit is followed by an internal 
delay time differentiator.

Thus, the system becomes widely independent 
of the applied waveform at pin 1, the differen
tiator triggers a monostable circuit which pro
vides a constant current duration. Both, output

current magnitude and duration T, are adjustable 
by external elements CT and RT.

The monostable is retriggerable; this function 
prevents the system from fault stabilization at 
higher harmonics of the nominal frequency. 
The speed programming current is generated 
by two separate external adjustable current 
sources. A corresponding digital input signal 
enables each current source for left or right 
rotation direction. Resistor RP1 and RP2 define 
the speed, the logical inputs are at pin 18 and 19.

A t the inverting input (pin 14) of the main ampli
fier the reference current is compared w ith  the 
pulsed monostable output current.

For the correct motor speed, the reference cur
rent matches the mean value of the pulsed 
monostable current. In this condition the charge 
of the feedback capacitor becomes constant.

SGS-THOMSON _________________________________ËZi^
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Fig. 2 -  Block diagram

S —9 5 2 4

The speed n of a k pole motor results:

10,435n = -----
CT K RP

and becomes independent of the resistor RT 
which only determines the current level and the 
duty cycle which should be 1 : 1 at the nominal 
speed for minimum torque ripple.

The second fast loop consists of a voltage to 
current converter which is driven at pin 8 by 
the low pass filte r RL, CL. The output current 
at this stage is injected by a PNP current mirror 
into the inner resistor RB. So the driving voltage 
of the output stage consists of the integrator 
output voltage plus the fast loop voltage con
tribution across RB.

The power output stage realizes different modes 
depending on the logic status at pin 18 and 19.

6 /1 5

— Normal operation for left and right mode: 
each upper TR of the bridge is used as volt
age follower whereas the lower acts as a 
switch.

— Stop mode where the upper half is open and 
the lower is conductive.

— High impedance status where all power el
ements are switched-off.

The high impedance status is also generated when 
the supply voltage overcomes the 5V to 20V 
operating range or when the chip temperature 
exceeds 150°C.

A short circuit protection limits the output 
current at 1.5A. Integrated diodes clamp spikes 
from the inductive load both at Vcc and ground.

The reference voltages are derived from a com
mon bandgap reference. All blocks are widely 
supplied by an interna! 3.5V regulator which 
provides a maximum supply voltage rejection.

636
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PIN FUNCTION AND APPLICATION 
INFORMATION

Pin 1
Trigger input. Receives a proper voltage which 
contains the information of the motor speed. 
The waveform can be derived directly by the 
motor current (Fig. 3). The external resistor 
generates a proper voltage drop. Together with 
the input resistance at pin 1 [ Rin (1) =  500£2 ] 
the external capacitor CD realize a high pass 
filter which differentiates the commutation 
spikes of the motor current. The trigger level is 
OV.

The biasing of the pin 1 is 20mV w ith a hys
teresis of 10mV. So the sensing resistance must 
be chosen high enough in order to  obtain a 
negative spike of the least 30mV on pin 1, also 
with minimum variation of motor current:

30mV
Rg ^  —.... . —

A Imot rnin.

Such value can be too much high for the pre
regulation stage V -l and it could be necessary to 
split them into 2 series resistors Rs =  RS1 + RS2 
(see fig. 4) as explained on pin 8 section.

Fig. 3
Fig. 4

The information can be taken also from an 
external tachogenerator. Fig. 5 shows various 
sources connections:

the input signal mustn't be lower than -0.7V.

Fig. 5

0 = * 1 1 1

TTL-MOS
S -  949 8/1

PHOTOTRANSISTOR
TACHO

MAGNETIC
TACHO

7 /1 5Æ 7  SGS-THOM SON
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Pin 2
Timing resistor. An internal reference voltage 
(V2 =  0.8V) gives possibility to fix  by an ex
ternal resistor (Rx ), from this pin and ground, 
the output current amplitude of the monostable 
circuit, which w ill be reflected into the timing 
capacitor (pin 3); the typical value would be 
about 50//A.

Fig. 6

Pin 3
Timing capacitor. A constant current, deter
mined by the pin 2 resistor, flowing into a ca
pacitor between pin 3 and ground provides the 
output pulse width of the monostable circuit, 
the max voltage at pin 3 is fixed by an internal 
threshold: after reaching this value the capacitor 
is rapidly discharged and the pulse width is 
fixed to the value:

Ton =  2.88 Rt Ct (Fig. 6)
Pin 4
Not connected.

Pin 5
Ground. Connected with pins 6, 15, 16.

Pin 6
Ground. Connected with pins 5, 15, 16.

Pin 7
Not connected.

Pin 8
Input V /l loop. Receives from pin 10, through 
a low pass filter, the voltage with the informa
tion of the current flowing into the motor and 
produces a negative resistance output:

R o ut - 9  R s  (Fig. 7)

Fig. 7

For compensating the motor resistance and 
avoiding instability:

D Rm otor

The optimization of the resistor Rs for the 
tachometric control must not give a voltage too 
high for the V /l stage: one solution can be to 
divide in two parts, as shown in Fig. 8, with:

Rm
Rsz =  ~ —  and Rsi + Rs2 ^

30mV> --------
A I mot min

(see pin 1 sect.)

Fig. 8

8 /1 5
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TDA7271/72

The low pass filte r RL, CL must be calculated in 
order to reduce the ripple of the motor com
mutation at least 20dB. Another example of 
possible pins 10-8 connections is showed on 
Fig. 9. A choke can be used in order to reduce 
the radiation.

Fig. 9

Pin 9

Pin 10
Common sense output. From this pin the output 
current of the bridge configuration (motor 
current) is fed into Rs external resistor in order 
to generate a proper voltage drop.

The drop is supplied into pin 1 for tachometric 
control and into pin 8 for V /l control (See pin 1 
and pin 8 sections).

Output motor left. The four power transistors 
are realized as dariington structures. The ar
rangement is controlled by the logic status at 
pins 18 and 19.

As before explained (see block description), in 
the normal left or right mode one of the lower 
dariington becomes saturated whereas the other 
remains open. The upper half of the bridge 
operates in the linear mode.

In stop condition both upper bridge darlingtons 
are o ff and both lower are on. In the high output 
impedance state the bridge is switched com
pletely off.

Connecting the motor between pins 9 and 12 
both left or right rotation can be obtained. If 
only one rotation sense is used the motor can be 
connected at only one output, by using only the 
upper bridge half. Two motors can be connected 
each at the each output: in such case they will 
work alternatively (See Application Section).

The internal diodes, together w ith the collector 
substrate diodes, protect the output from in
ductive voltage spikes during the transition 
phase (Fig. 10)

Pin 11
Supply voltage.

Pin 12
Output motor right. (See pin 9 section)

Pin 13
Output main amplifier. The voltage on this pin 
results from the tachometric speed control and 
feeds the output stage.

The value of the capacitor CF (Fig. 11),connected 
from pins 13 and 14, must be chosen low enough 
in order to obtain a short reaction time of the 
tachometric loop, and high enough in order to 
reduce the output ripple.

A compromise is reached when the ripple voltage 
(peak-to-peak) V ROp is equal to 0.1 VMOtor  :

CF 2.3 Ct

V r ip
(1

Rt

Rp
)

with VR|p —
Vfem  + Imot

u f~

Rmot 
--------- and

9 /15Æ 7  SGS-THOMSON
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with duty cycle =  50%. (See pin 2-3 section) 

Fig. 11

C F

Fig. 12

In order to compensate the behaviour of the 
whole system regulator-motor-load (considering 
axis friction, load torque, inertias moment of 
the motor of the load, etc.) a RC series network 
is also connected between pins 13 and 14 (Fig. 
12). The value of CA and RA must been chosen 
experimentally as follows:

— Vary the RA and CA values in order to obtain 
at pin 13 a voltage signal with short response 
time and w ithout oscillations. Fig. 13 shows 
the step response at pin 13 versus RA and CA 
values.

Fig. 13

i

r a r ig h t

CA RIGHT

t

— Increase of 10% the speed with respect to the — I-----------------------
nominal value by connecting in parallel to RP s, 9508
a resistor w ith value about 10 time larger.

10 /15 7 5 7  SGS-THOMSON
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Fig. 14

Pin 14
Inverting input of main amplifier. In this pin the 
current reference programmed at pins 20, 17 is 
compared with the current from the monostable 
(stream of rectangular pulses).

In steady-state condition (constant motor speed) 
the values are equal and the capacitor CF volt
age is constant.

This means for the speed n (min -1) :

10.435
n =  -----------------

Cy k Rp

where " k "  is the number of collector segments, 
(poles)

The non inverting input of the main amplifier is 
internally connected to a reference voltage (2.3V).

Pin 15
Ground.

Pin 16
Ground.

Pin 17
Left speed adjustment. The voltage at this pin 
is fixed to a reference value of 0.8V. A  resistor 
from this pin and ground (Fig. 14) fixes the 
reference current which w ill be compared with 
the medium output current of the monostable 
in order to fix  the speed of the motor at the
programmed value. The correct value of RP
would be:

_  10.435 _  n =  motor speed, (min -1)
Hp ~ c T • k • n ~  k =  poles number

Fig. 15

17 20

i
S-9 509

Fig. 16

Fig. 17

Fig. 18

5 1 SGS-THOMSON
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The control of speed can be done in different
way:

— speed separately programmed in two senses 
of rotation (Figg. 14-15);

— only one speed for the two senses of rotation 
(Fig. 16);

— speeds of the two senses a bit different (i.e. for 
compensating different pulley effects) (Fig. 17);

— speed programmed with a DC voltage (Fig. 18) 
i.e. with DA converter;

— fast forward, by putting a resistor. In this case 
it is necessary that also at the higher speed 
for the duty cycle to be significatively less 
than 1 (see value of RT , CT on pin 2, pin 3 
sections).

Fig. 19 shows the function controlled with a juP.

Pin 18
Right function control. The voltages applied to 
this pin and to pin 19 determine the function, 
as showed in the table.

The typical value o f the threshold (L-H) is 1.2V.

CONDITION OUTPUT FUNCTION OUTPUT VOLTAGE

Pin 18 Pin 19 Pin 12 Pin 9

L L STOP LOW LOW
H L LEFT LOW REG
L H RIGHT REG LOW
H H OPEN HIGH IMPEDANCE

Pin 19
Left function control. (See pin 18 sect).

Pin 20
Right speed adjustment. (See pin 17 sect).

Fig. 20 -  Typical application

1 2 /1 5
5 1 SGS-THOMSON
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TDA7271/72

Fig. 21 - Tacho only speed regulation

Fig. 22 -  One direction reg. of one motor, or alternatively of two motors

1 3 /1 5Æ T  SGS-THOMSON
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Fig. 23 -  P.C. board and components layout of the circuits of Figg. 20, 21, 22

APPLICATION SUGGESTION (Fig. 20,21,22) -  (For a 2000 r.p.m. 3 pole DC motor w ith RM =  1612)

Comp. Recommended
value Purpose If larger If smaller

Allowed range

Min. Max.

RS1 m Current sensing 
tacho loop.

Tacho loop do 
not regulate.

0

RS2 1.512 Curr. sensing V /l 
loop.

Instability may 
occur.

Motor regulator; 
undercompens.

0 RMOt /9

J) r o r 22K12 -  68nF Spike filtering. Slow V/l regulator 
response.

High output 
ripple.

CD 68nF Pulse transf. 33nF 100nF

r t ; ct 15K12 -  47nF Current source 
programming 
to obtain a 
50% duty cycle.

6K12 30K12

r p i ; R p 2 47K12 trim. Set of speed. Low speed. High speed. 0

Cf Polyester
100nF

Optimization of 
integrator ripple 
and loop response 
time.

Lower ripple, 
slower tacho- 
regulator response.

Higher ripple, 
faster response.

10nF 470nF

r a ; CA 220K12 -  220nF Fast response with 
no overshoot.

Depending on electromechanical 
system.

10K12
10nF

10M12
IMF

14/15 SGS-THOMSON
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Fig. 24 - Speed regulation 
versus supply voltage 
(Circuit of Fig. 20)

Fig. 25 - In connection with a presettable counter and I/O  peripheral the TDA7272 controls the speed 
through a D /A  converter

1 5 /1 5SGS-THOMSON
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TDA7273
£ m j SCS-THOMSON

SINGLE CHIP STEREO CASSETTE PLAYBACK SYSTEM
ADVANCE DATA

.  WIDE OPERATING SUPPLY VOLTAGE 
(1.8V to 7V)

.  INPUT COUPLING WITHOUT CAPACITORS 
■ BUILT-IN DC STEREO VOLUME CONTROL 
n BUILT-IN RIPPLE FILTERS 
» LOW QUIESCENT CURRENT 
.  NO EXTERNAL BOUCHEROT CELL 
« MAX OUTPUT CURRENT 70mA PEAK

D ESC R IPTIO N
The TDA7273 is a monolithic integrated circuit 
designed for portable cassette players market.
It comprises preamplifiers, DC volume control, 
and headphone drivers.

B LO C K  D IA G R A M

NFB PRE.OUTB

UREF

SGND

+ Us

0  OUT B

UOLUME
CONTROL

O OUT A

NFA PRE . OUT A SUR GN D t 1 9 1  T O  9 7 2 ?  3  - 0 6

May 1991 1/6
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TDA7273

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit

Vs Supply Voltage 9 V

Io Output Current (max) 70 mA

Top Operating Temperature Range -20 to 70 °C

Tstg, Tj Storage & Junction Temperature Range -40 to +150 °C

THERMAL DATA

Symbol Description DIP-16 SO-16 Unit

Rthj-amb Thermal Resistance Junction-ambient Max 100 200 °C/W

DC CHARACTERISTICS: Tamb = 25°C; Vs = 3V; Rl = 10KQ (Preamplifier), Rl = 32Q (Headphone); 
V in = 0; Vol control = Vref

Terminal No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Terminal Voltage (V) 0 1.5 1.5 1.5 1.5 2.7 1.5 0 3 1.5 1.5 1.5 1.5 1.5 1.5 1.5

TEST CIRCUIT

SCS-THOMSON
Ä 7# dogœtiiLiioiryQiütgi 
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TDA7273

PIN CONNECTION (Top view)

SGND 
INA 

NFA 
PRE. OUT A 

DRU. INA 
SUR 

OUTA 
GND

H 9 Î T D 9 7 2 7 3 - 2 0

INB
NFB
PRE.OUTB 

DRU. INB

+ Us

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 3V, f = 1 KHz, RL = 32H Vol. control = 2/3Vref 
unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Supply Voltage 1.8 7 V

Id Quiescent Current 14 20 mA

Vref Reference Voltage 1.3 1.49 1.7 V

PREAMPLIFIER SECTION

G vo Open Loop Gain 70 dB

Gv Close Loop Gain 30 33 35 dB

Vo Output Voltage THD = 1% 600 850 mV

lb Bias Current 3 HA

THD Total Harmonic Distortion V0 = 330mVrms 0.05 0.25 %

C t Cross Talk Rg = 2.2K12; V0 = 330mVrms 74 dB

En Output Noise Rg = 2.2K12; BW = 22Hz to 22KHz 100 |iV

SVR Ripple Rejection R g = 2.2K12 V r  = lOOmVrms 
f = 100Hz; C s v r  = 10OpP

40 50 dB

HEADPHONE DRIVER

oQ>

DC Output Voltage 1.50 V

Po Output Power THD = 10%; 15 30 mW

P o Transient Output Power THD = 10% RL = 16Q 50 mW

Gv Close Loop Gain P0 = 5mW 28 31 34 dB

THD Total Harmonic Distortion Po = 5mW 0.2 1 %

Ct Cross Talk Rg = 10K£2; P0 = 5mW 40 50 dB

SVR Ripple Rejection Vr = 10OmVrms, f = 100Hz 
Vol. control = 1/3Vref 
Csvr = 100piF; Ra =60012

47 dB

Volume Control Range 66 75 dB

SGS-THOMSON 3/6
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TDA7273

Figure 1: Application Circuit

P I 50K

Figure 2: P.C. Board and Component Layout of the Circuit of Figure 1 (1:1 scale)

4/6

^ 7 SGS-THOMSON
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TDA7273

Figure 3: Supply Current vs. Supply Voltage Figure 4: Vref, vs. Supply Voltage (pin 16)
(Preamplifier + Driver)

1 2 3 4  5 Us ( U)  1 2 3 4  5 Us ( U )

Figure 5: Closed Loop Gain vs. Frequency 
(VS = 3V) (PREAMPLIFIER)

20  50  1 0 0 2 0 0  5 0 0  IK  2K 5K f  ( Hz )

Figure 6: THD vs. Frequency (Vs = 3V, 
Vo =330mVrms, Rl = 1O K Q )  
(PREAMPLIFIER)

20  50 1 0 0 2 0 0  5 0 0  IK  2K 5K f  ( Hz )

Figure 7: SVR vs. Frequency (PREAMPLIFIER)

20 50  1 0 0 2 0 0  50 0  IK  2K 5 K f ( H z )

Figure 8: Quiescent Output Voltage vs. Supply 
Voltage (DRIVER)

1 2 3 4 5 U s ( U )

. / H  SGS-THOMSON 
* 7 1  [

5/6
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TDA7273

Figure 9: Closed Loop Gain vs Frequency 
(Vs = 3V, Rl = 32Q) (DRIVER)

Figure 10: Output Power vs. Supply Voltage
(Vol = 2/3Vref, Rl = 32a, THD = 10%, 
f = 1 KHz) (DRIVER)

20  50 1 0 0 2 0 0  500 IK 2K 5K f ( H z )

Figure 11: THD vs. Output Power (V0 = 2/3Vref, 
Vs = 3V, Rl = 32a, f = 1 KHz) 
(DRIVER)

Fiaure 13: SVR vs. Frequency Vs = 3V (Rl = 
9 3 2 a, Vr = 100Vrms Rg = 600a,

CSvR = 100mV) (DRIVER)

1 2 3 4 5 U s ( U )

Figure 12: THD vs. Frequency (P0 = 5mW, Vs = 
3V Rl = 32a) (DRIVER)

20  50  1 0 0 2 0 0  500 IK 2K 5K f ( H z )

Figure 14: Volume Control (OdB = 10mW,
Vs = 3V R v o i = 50Ka, Rl = 32a, 
f = 1 KHz) vs. Volume Setting (DRIVER)

0 20  40  60 80 100 {%)

6/6 SCS-THOMSON
saiowmiCTMOos
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TDA7274

LOW-VOLTAGE DC MOTOR SPEED CONTROLLER

•  WIDE OPERATING VOLTAGE RANGE (1.8 
to 6V)

•  BUILT-IN  LOW-VOLTAGE REFERENCE 
(0.2V)

•  LINEARITY IN SPEED ADJUSTMENT

•  HIGH STABILITY VS. TEMPERATURE

•  LOW NUMBER OF EXTERNAL PARTS

The TDA 7274 is a monolithic integrated circuit 
DC motor speed controller intended for use in

microcassettes, radio cassette players and other 
consumer equipment. It is particulary suitable 
for low-voltage applications.

Minidip Plastic

ORDERING NUMBER: TDA 7274

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 6 V
Motor Current 700 mA

Ptot Power dissipation at Tamb =  25°C 1.25 W
Tj* Tjtg Storage and junction temperature -40 to +150 °c

APPLICATION CIRCUIT

Ea = 2.14V

June 1988 1/6
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TDA7274

SCHEMATIC DIAGRAM

CONNECTION DIAGRAM
(Top view)

THERMAL D ATA

Rth j-amb Thermal resistance junction-ambient max 100 °C/W

2 /6
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TDA7274

Fig. 1 -  Test circuit

ELECTRICAL CHARACTERISTICS (Refer to test circuit, Vs = 3V, Tamb =  25°C unless other
wise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vs Supply voltage range 1.8 6 V

V r e f Reference voltage I iyi = 100mA 0.18 0.20 0.22 V

'q Qiescent current 2.4 6.0 mA

ld (Pin 6) Quiescent current 120 juA

K Shunt ratio l|\/l = 100mA 45 50 55 -

V Sat Residual voltage lM = 100mA 0.13 0.3 V

MV.
V re f

Line regulation lM = 100mA 
Vs = 1.8 to 6 V 0.20 %/v

^ < /A V s 
K s

Voltage characteristic of 
shut ratio

lM = 100mA 
Vs = 1.8 to 6 V 0.80 %/v

——̂ - / a i m 
V re f

Load regulation lM = 20 to 200mA 0.004 %/mA

AK /AI 
~ / M m Current characteristic of 

shut ratio
lM = 20 to 200mA -0.03 %/mA

v re f
Temperature characteristic 
of reference voltage

lM = 100mA
Tamb = '20  to +60°C

0.04 %/°C

AK /AT 
“ ^ “ /ATamb Temperature characteristic 

of shut ratio
lM = 100mA 
Tamb = 20 to +60°C

0.02 %/°C

3 /6SGS-THOMSON
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TDA7274

Fig. 2 -  Quiescent current 
vs. supply voltage

Fig. 3 - Reference voltage 
vs. supply voltage G-6180

1 2
///*m = £uumH -

lm =IOOmA -/ /
1m= 50 m A ------

I n
2 3 4 5 6 VS(V)

Fig. 4 -  Shunt ratio vs.

Fig. 5 -  Reference voltage 
vs. load current

Fig. 8 -  Saturation voltage 
vs. load current

4 /6

Fig. 6 -  Shunt ratio vs. 
load current

Fig. 9 - Quiescent current 
vs. ambient temperature ^

Fig. 7 -  Minimum supply 
voltage (typical) vs. load 
current

G-616*'1

A vref 5 .,
^rpf

0 100 200 300 l m(mA)

Fig. 10 -  Reference voltage

-40 -20 0 20 40 60 80 Tarr,b!*C}

656
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TDA7274

Fig. 11 -  Application circuit

Fig. 12 -  P.C. board and components layout of the circuit of fig. 11 (1 : 1 scale)

Fig. 13 -  Speed variations Fig. 14 -  Speed variations Fig. 15 -  Speed variations

10 20 30

5 /6SGS-THOMSON
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TDA7274

APPLICATION INFORMATION

[1 + Rt

Rs
-) ]

Rs has to be adjusted so that the applied voltage 
V M is suitable for a given motor, the speed is 
then linearly adjustable varing RB.

If Rt (max<) >  K • RM, instability may occur.

The values of Ci (4.7 {jlF typ.jand C2 (1 AiF typ.) 
depend on the type of motor used. Ci adjusts 
WOW and flu tte r of the system. C2 suppresses 
motor spikes.

Fig. 17 -  3V stereo cassette miniplayer with motor speed control

6 /6
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SGS-THOMSON
^ 7 # „  OSODWmUlOTWDei TDA7275A

MOTOR SPEED REGULATOR
ADVANCE DATA

•  EXCELLENT VERSATILITY IN USE

•  HIGH OUTPUT CURRENT (UP TO 1.5A)

•  LOW QUIESCENT CURRENT

•  LOW REFERENCE VOLTAGE (1.32V)

•  EXCELLENT PARAMETERS STABILITY 
VERSUS AMBIENT TEMPERATURE

•  START/STOP FUNCTION (TTL LEVELS)

•  DUMP PROTECTION

The TDA7275A is a linear integrated circuit in 
minidip plastic package. It is intended for use as 
speed regulator for DC motors of record players, 
tape and cassette recorders.
The dump protection make it particularly 
suitable for car radio applications.

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 19 V
Vs Peak supply voltage (for 50ms) 45 V
• m Maximum output current 1.5 A
Top Operating temperature range -30 to 85 °C
Ptot Total power dissipation Tamb =  70°C 1 W

Tpjns =  70°C 4 W

SCHEMATIC DIAGRAM
3

March 1990 1/4

659



TDA7275A

CONNECTION DIAGRAM
(Top view)

GND

THERMAL DATA

^th j-amb Thermal resistance junction-ambient max 80 °C/W
^th j*pins Thermal resistance junction-pins max 20 °c/w

Fig. 1 -  Test circuit

660
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TDA7275A

ELECTRICAL CHARACTERISTICS (Tamb =  25°C, Vs =  12V unless otherwise specified, refer 
to test circuit)

Parameter Test Conditions Min. Typ. Max. Unit

Vs Supply voltage range 8 18 V

V ref Reference voltage lM = 0.1 A 1.05 1 .2 2 1.35 V

lq + ld Total quiescent current I ivi ~ 0 .1 mA 2 m A

ld Quiescent current I iv) = 0.1 m A 1 m A

lms Starting motor current
AVref

reT = -50% 
V re f

1 A

V 4  Saturation voltage lM = 0.5A 1.7 2 V

K = Iiv]/ ly Reflection coefficient lM = 0.1 A 18 2 0 2 2

A K /A V S
K lM = 0.1A

Vs = 8 V to 16V
0.5 %/V

AK/AI|vi
K

lM = 25 to 200mA -0.05 %/m A

AK/AT
K

I ivi = 0.1A
Top = -30 to 85° C 0 . 0 2 %/°C

AVref/A V s
-----------------Line regulation

v re f

Vs = 8 V to 16V 
lM = 0.1 A

0.04 %/V

AVref/A IM regulation
V r e f

lM = 25 to 200mA -0 .0 1 %/mA

A V r e f /  AT
-------------  Temperature coefficient

V re f

lM = 0.1 A
Top = -30 to 85°C 0 . 0 2 %/°C

V 2 Motor "Stop" (Acc. Following 
data or grounded)

1 V

12  Motor "Stop"

>CM
> -0.05 m A

V 2  Motor "Run" (Acc. following 
data or open

1.5 V

l2 Motor "Run" V 2 = 1.5V - 0 .1 m A

5 1 SGS-THOMSON
M(»[l&J©TnjMO©S

3 /4
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TDA7275A

Fig. 2 -  Application circuit

-  RTtyp. =  Ktyp. RMtyp. if r t  >  Kmjn RMmin instability may accur. 
- A  diode across the motor could be necessary w ith certain kind of motor.

Fig. 3 -  Quiescent current Fig. 4 -  Speed variation vs. Fig. 5 -  Speed variation vs.
vs. supply voltage supply voltage torque (VS=12V)

(RPM)

2200

1800 

1A00 

1000 

600
0 2 A 6 8 10 12 1A 16 Vs (V) 2 A 6 8 10 12 1A 16 18 Vs (V) 0 0.8 1.6 2.A 3.2 A (mKIm)

4 /4
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STEREO LOW VOLTAGE CASSETTE PREAMPLIFIER

•  LOW ON/OFF POP NOISE

•  LOW OPERATING VOLTAGE

•  VERY LOW DISTORTION

The TDA7282 is a monolithic integrated circuit 
intended for stereo cassette players.

The TDA7282 is assembled in 8 leads plastic 
minidip.

Minidip Plastic SO-8J
ORDERING NUMBER: TDA7282 (Minidip) 

____  TPA7282D (SO.8)

ABSOLUTE M AXIM UM  RATINGS

Vs Supply voltage 10 V
Tag/ Tj Storage and junction temperature -40 to +150 °C
Ptot Total power dissipation at Tamb =  70°C 400 mW

STEREO PREAMPLIFIER FOR CASSETTE PLAYERS

June 1988
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TDA7282

CONNECTION AND BLOCK DIAGRAM

TT7"
OUTPUT r 

A l 1 8

INV. INP f 2 7A l
NON INV f

INP A 1 T c3 6

-VS [ U -5

S-3590

+VS

OUTPUT
B

INV. INP 
B

NON INV. 
INP B

TEST CIRCUIT

THERMAL DATA

°thj>amb Thermal resistance junctiun-ambient

2 /6

max 200 °C/W
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TDA7282

ELECTRICAL CHARACTERISTICS (Vs =  3V, Tamb =  25°C, f =  1KHz, Gv =  40dB, RL = 
10Kf2, Rs =  600H unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit

Vs Supply voltage 1.8 9 V

Id Supply current 1.5 3 mA

lb Input bias current 280 500 nA

los Input offset current 20 nA

Vos Input offset voltage 0.5 mV

Vo DC Quiescent voltage 1.1 V

V 0 Output voltage THD = 1% 550 650 mV

THD Total harmonic distortion
f = 100Hz 0.08 %
f = 1 KHz V 0 = 300m V 0.07 0.5 %
f = 10KHz 0.1 %

Gv Open loop voltage gain f = 1KHz 68 80 dB

Gv Closed loop gain 40 dB

Channel balance 0.5 dB

eN Total input noise voltage Bw = 22KHz to 22KHz 1.5 mV

c s Channel separation f = 1 KHz 65 dB
V0 = 30m V

SVR Supply voltage rejection f = 100 Hz 36 45 dB

r IN Input resistance 100 K£2

Ro Output resistance 15 a

3 /6^ 7  SGS-THOMSON
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TDA7282

APPLICATION INFORMATION
Fig. 1 -  Stereo preamplifier for cassette players

Fig. 2 -  P.C and components layout of the circuit of Fig. 1 ( 1 : 1  scale)

S IG  POW.
GND A B OUT1 GND Vs OUT2 D C

4 /6
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TDA7282

APPLICATION INFORMATION (continued)

Fig. 3 -  Quiescent current Fig. 4 - DC output voltage
vs. supply voltage vs. supply voltage

Fig. 5 -  Input bias current 
vs. supply voltage

Fig. 6 -  Distortion versus 
output level

Fig. 7 - Distortion vs.
frequency

Fig. 8 - NAB response of 
the circuit of Fig. 1

10 102 103 10* f (Hz)

Fig. 9 -  Supply voltage 
rejection vs. frequency

5 /6Æ T  SGS-THOMSON
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TDA7282

Fig. 10 - Stereo cassette player with motor speed control

+ 3 V

6 /6
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TDA7284
/= T  SCS-THOMSON 

* 7 # .  K î i B « ( 3 ) i i L i i ( g w ® r a D i ê i

RECORD/PLAYBACK CIRCUIT WITH ALC
ADVANCE DATA

■ WIDE OPERATING SUPPLY VOLTAGE (3V 
to 12 V)

■ VERY LOW INPUT NOISE (Vi = 1 .2jj.V)
.  INTERNAL COMPENSATION FOR HIGH 

GAIN APPLICATION (DOUBLE SPEED REC
ORDING)

-  BUILT-IN ALC CIRCUITRY
■ GOOD SVR
■ DC CONTROLLED SWITCHES FOR MUTE 

OR EQUALIZATION SWITCHING FUNC
TIONS

DESCRIPTION
The TDA7284 is a monolithic integrated circuit in
a DIP-14 designed for 6V, 9V and 12V AC/DC
portable cassette equipment application.

BLOCK DIAGRAM

GND SU2 SUR +Us 0U T2 NFB2

May 1991 1/11
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TDA7284

PIN CONNECTION (Top view)

----- -----------------
GND C 1 1 4 □  GND

S U 1 c 2 1 3 □  S U 2

SU CONT C 3 1 2 □  SUR

ALC  C 4 1 1 □  + U s

OUT 1 C 5 1 0 □  0 U T 2

I N I  L 6 9 □  I N 2

N F B 1  C ? 8 □  N F B 2

t1 9 î T D F IF 2 8 4 -2 6

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 14 V

Top Operating Temperature Range -20 to 70 °C

___I st9’ TJ___ Storage and Junction Temperature Range -40 to 150 °c

THERMAL DATA

Symbol Description Value Unit
R th j-amb Thermal Resistance Junction-ambient | Max 120 °C/W

DC CHARACTERISTICS (Tamb = 25°; Vs = 6V; Vi = OV; R\ =  10KU; ALC = OFF)

Terminal No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Terminal Voltage (V) 0 0 0 0 2.6 0 1.3 1.3 0 2.6 6 4.6 0 0

2/11
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Figure 1: Test and Application Circuit

rZ Z  SGS-THOMSON
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Figure 2: P.C. Board and Component Layout of the Circuit of Fig. 1 (1:1 scale).

4 / 1 1
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T D A 7 2 8 4

ELECTRICAL CHARACTERISTICS (Vs = 6V, Tamb = 25°C unless otherwise specified refer to test cir
cuit)

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage 3 12 V

Id Quiescent Current 4.5 8 mA
En Input Noise Rg = 2.2KQ

BW = 22Hz to 22kHz
1.2 pV

Ri Input Resistance 30 50 70 m
Go Open Loop Gain 65 78 dB
Vo Output Voltage THD < 1% ALC OFF 

ALC ON
1.2
0.7

1.8
0.9 1.1

E E

I
T

THD Total Harmonic Distortion Vo = 1 Vrms
ALC = ON Vi = 100mV

0.1
0.3

0.5
1

%
%

ALC Range AV0 = 3dB 47 dB
CB Channel Balance ALC ON 0 2 dB

SVR Supply Voltage Rejection f = 120Hz, Csvr = 33|iF 
V r = 100mV, Rg = 1OKQ 
ALC = Off

50 dB

CS Cross-talk ALC OFF 70 dB
Pin 3 Turn Off Threshold lo = <1 îA 0.8 1.3 V
Pin 3 Turn On Threshold 1.7 2.25 V
Pin 3 Turn On Saturation Rl =10K Q 0.1 0.2 V

Figure 3: Drain Current vs. Supply Voltage Figure 4: Recording Closed Loop Gain vs.
Frequency

100 IK 10K f ( H z )

SGS-THOMSON
RiflDGMilLieTriBOIKlDEi
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Figure 5: Playback Closed Loop Gain vs 
Frequency

100 IK 10K f  ( Hz )

Figure 7: Output Voltage vs. Input Voltage

0 .5  1 1.5 2 2 .5  Ui (mU)

Figure 9: Output Voltage vs. Input Voltage

Figure 6: Normalized Output Voltage vs. Supply 
Voltage

4 5 5 7 8 9 10 U s ( U )

Figure 8: Output Voltage vs. Input Voltage

H 9 1 TD87284-19

Us = 6U .......... .............
RL = 10K n 
f =l KH z
ALC ON RECORDING

Z
(

1 2  5 10 20 50 100 Ui (mU)

Figure 10: Distortion vs. Input Voltage

1 3 5 7 9 11 Ui (mU) 0-5 1 1.5 2 2.5 U l ( mU )

6/11
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Figure 11: Distortion vs. Input Voltage Figure 12: SVR vs. Frequency (ALC = Off)

1 2 5 10 20 50 100 U l ( mU )

SUR 

( dB )

55

50

45

40
100 300 IK 3K f ( H z

t191 T D 8 2 2 8 4 - 2 3

U R =10 0 mU 
CSUR = 33uF 
Rg =10K Q 
-F = 120Hz 
ALC OFF

Figure 13: Crosstalk vs. Frequency (ALC = Off) Figure 14: Crosstalk vs. Frequency (ALC = Off)

100 300 IK 3K 10K f ( Hz )

CT 
( dB )

80 

20  

60 

50 

40
100 300 IK 3K 10K f  ( Hz

t191 T D 8 2 2 8 4 - 2 5

Us = 6U 
Rg = 2 . 2KQ 
Uin=100mU 
ALC ON 
RL =10 K Q

_____ 1_____

S i SGS-THOMSON

)
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CIRCUIT DESCRIPTION
OPERATIONAL AMPLIFIER
The operational amplifier consists essentially of a
very low noise input stage decoupled from the

single-ended output stage by means of an emitter 
follower (fig. 15).
The compensations provided in order to have 
high gain bandwith product allowing the use for 
double speed recording application.

Figure 15

AUTOMATIC LEVEL CONTROL SYSTEM (ALC)
This system maintains the level of the signal to be 
recorded at a value which prevents saturation of 
the tape and which optimizes the signal to noise 
ratio even there are notable variations in the input 
signal.
Before presenting the ALC circuit of TDA7284 it is 
worth describing the operation of the automatic 
level control as a system.A diagram showing the 
basis of operation is given in fig.16.

Figure 16: Basic Diagram of the ALC stage

This consists of an amplifier (op-amp) having con
stant gain (Gv = 1+R4/R3),which in feedback 
transforms output signal level information (usually 
by means of a peak-to-peak detector) into a con
tinuous voltage which drives the networks indi
cated by T and Rd.
The element T transforms the continuous voltage 
level into a signal capable of modifying the circuit 
conditions symbolized by variable resistor Rd.
The value assumed by the resistor Rd is a func
tion of the output signal level Vo and is such that 
the voltage Vc at the input of the op-amp is con
stant,even variations of Vi are present.Obviously 
if Vo is less than a certain value the system is not 
controlled.
In this case :

Vi = VC=V0 / Gv 
(Gv is the gain of the op-amp)
For the TDA7284 the value of V0 below which the 
system is not controlled is around 1 Vrms.
Let us now consider the speed of response of the 
system (when controlled) to positive and negative 
changes of the input signal i.e. the limiting 
time,the time for return to nominal level (1 Vrms) 
and the recovery time.

Limiting time, and time for return to nominal 
level.
Let us suppose that at certain moment T0, the 
input signal increases by +AVi as shown in fig. 17.

8/11
£ Z 7  SGS-THOMSON
^7 #  MtWIHLIimFlMOOS
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Figure 17: Limiting and Level Setting Time

Usually such an increase drives the op-amp into 
saturation and the time for which it remains in this 
condition is called the limiting time(T1).
T1 depends on the relationship between the ex
ternal capacitances, the time constant T=R1 • C1, 
the supply voltage and the signal variation.
The criteria for choosing the length of T1 are the 
result of several compromises. In particular if T1 
is too long, there will be audible distortion during 
playback (during T1 the output is a square 
wave),and if it is too short, the sensation of in
creased level will be lost while dynamic compres
sion phenomena and instability may occur.
The time for return to nominal level is defined as 
the total time between the instant To and the in
stant in which the output reassumes the nominal 
value. This time (Ts) is roughly equal to 5 • T1.
On the basis of tests carried out it has been found 
that a musical signal with high dynamic range

(AVi =+40 dB) is to be recorded, the best value of 
Ts is between 200 and 300ms.
Recovery time.
let us now suppose that at the instant To the input 
signal decreases of AVi (fig. 18).

Figure 18: Recovery Time

The recovery time (Tree) is defined as the time 
between the instant To and the instant in which 
the output signal returns to the nominal level.
This time depends essentially on the discharge 
time constant of R2 • C2 ( see fig. 16) and on the 
size of the step -AVi. In this case too, if this time 
is too long the signal to noise ratio on the tape 
deriorates.
If it is too short the sensation of the low signal 
level is lost during playback.

The ALC system of the TDA7284
Fig. 16 becomes the following (fig. 19) where the

Figure 19
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peak-to-peak detector of fig. 16 is now inside the 
broken line 1 while the system which allows a 
dinamic resistance varying with the DC voltage 
level (i.e. inversely proportional to the op-amp 
output signal),is inside the broken line 2.
It should be noted that the generator resistance 
Ri has no influence on the controlled voltage 
value Vc, although its value should be between 1 
and 47 Kohm.
The lower limit is determined by the minimum dy
namic resistance of 10 ohm and therefore to 
have a control range of 40 dB for the input signal, 
Ri must be greather than 1.5 Kohm.
The upper limit results from the necessity to limit 
the attenuation of the signal by the input imped
ance of the op-amp.

Switches
Two DC-controlled switches are also included in 
the chip (fig. 20 )
Fig. 19 shows the typical application circuit of the 
TDA7284 utilizing the equalization switch for nor
mal or chrome tape playback equalization.The 
advantage is the components can be placed near

Figure 20

to the IC, while the tape selector switch can be at 
a remote location, hence reduce the chances of 
noise and oscillation due to components layout. 
Another advantage is that only one pole is 
needed for the tape selector switch as compared 
to the two poles needed by conventional circuits 
(one separate pole for each channel).
Fig. 22 shows the use of the switches to obtain 
the mute function.

Figure 21: Application Circuit with DC Switching of Normal/Chrome Tape Equalization

10/11
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Figure 22: Application Circuit with Output Muting
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TDA7285
STEREO CASSETTE PLAYER AND 

MOTOR SPEED CONTROLLER

.  WIDE OPERATING SUPPLY VOLTAGE (1.8V 
to 6V)

.  HIGH OUTPUT POWER (30mW/32O/3V)
■ LOW DISTORTION DC VOLUME CONTROL
■ NOBOUCHEROTCELL
.  LOW QUIESCENT CURRENT (15mA)
.  NO INPUT CAPACITORS FOR PREAMPLI

FIERS
.  LOW MOTOR REFERENCE VOLTAGE 

(200mV)

DESCRIPTION
The TDA7285 is a monolithic integrated circuit 
designed for the portable players market and as
sembled in a plastic DIP20 and SO20. The inter
nal functions are: preamplifier, DC volume con-
BLOCK DIAGRAM

ADVANCE DATA

trol, headphone driver and motor speed control
ler.

/T T  SGS-THOMSON
A T /  « » I l i C T M O ® ®

INB

D RU .INB

UREF

D R U .INR 

INA 

SEND

NFB PRE.OUTB

May 1991 1/8
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.

681



T D A 7 28 5

PIN CONNECTION (Top view)

SGND 

IN A 

NFA 

PRE OUTA 

DRU IN A  

SUR 

OUTA 

PGND 

CONTROL 

PGND

UREF

I N B

NFB

PRE OUTB 

DRU I N B

UOLUME CONTROL

OUTB

U c c

UREF MOTOR 

OUT MOTOR

H 9 Î TDQ 7285- 1 0

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 8 V

lo m a x Maximum Output Current 70 mA
lm max Maximum Motor Current 700 mA

P to t Total Power Dissipation T am b = 90°C 0.9 W

T o p Operating Temperature -20 to +70 °C
T s tg , T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description SO20 DIP20 Unit
R th  j-amb Thermal Resistance Junction-ambient 1 5 0 1 0 0 ° C / W

DC CHARACTERISTICS (Tamb = 25°C; Vs = 3V; RL = 320 (Headphone) and Rl = 10KO (Preamplifier); 
Vi = 0; VOL. Control = Vref).

Terminal No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Term. Volt. (V) 0 1.5 1.5 1.5 1.5 2.7 1.4 0 2.8 0 1.6 3 3 1.4 1.5 1.5 1.5 1.5 1.5 1.5

2/8

682

£ Z 7  SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (Vs = 3V; R l  = 320, Vol. Control = 2/3 Vref (pin 20>; Tamb = 25°C; f = 
1 KHz; unless otherwise specified

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Range 1.8 6 V

Id Total Quiescent Drain Current 15 22 mA

PLAYBACK AMPLIFIER

G  vo Open Loop Gain 70 dB.

G v Close Loop Gain 33 dB

Vo Output Voltage THD = 1% 6 0 0 750 mV

THD Total Harmonic Distortion Vo = 330mVrms 0.05 0.25 %

lb Bias Current 3
ct Cross Talk Rs = 2.2KQ; Vo = 330mVrms 7 4 dB

©n Total Input Noise Rs =  2.2KQ; B =  22Hz to 22KHz 1.2 U V

SVR1 Ripple Rejection Rs =  2 .2K Q ; Vr =  lOOmVrms 
f =  100Hz; C S V R =  10OpiF

50 dB

HEADPHONE DRIVER

Vdc Output DC Voltage 1.4 V

P o Output Power THD = 10% 2 0 30 m W

P 01 Transient Output Power THD = 10% Rl = 16£2 5 0 m W

Gv Close Loop Gain Po = 5mW 31 dB
Volume Control range 66 7 5 dB

THD Total Harmonic Distortion Po = 5 m W 0.3 1 %

ct Cross Talk P o  = 5 m W ;  R s  = 1 0 K Q 5 0 dB

SVR2 Ripple Rejection R s  = 600Q; Vr = 100mV 
f = 100Hz; C s v r  = IOOjxF

47 dB

MOTOR SPEED CONTROL

V re f Motor Reference Voltage (pin 12) 0.18 0.20 0.22 V
K Shunt Ratio lm =  100mA 45 50 55 -

V s a t Residual Voltage lm =  100mA 0.13 0.30 V

A X d ë / a V s

V re f

Line Regulation lm =  100mA; 
Vs = 1.8 to 6V

0.20 0.8 %/v

A K . . , ,
I T 7  A Vs Voltage Characteristics of Shunt 

Ratio
lm =  100mA; 
Vs =  1.8 to 6V

0.80 3 %/v

A  V r e f / a  | Load Regulation lm =  30 to 200mA 0.015 0.08 %/mA

A K . . . Current Characteristics of Shunt 
Ratio

lm =  30 to 200mA 0.03 0.1 %/mA

A  T a rn t
V re f

Temperature Characteristics of 
Reference Voltage

lm = 100mA 
T a m b  =  -20 to +60°C

0.04 %/°C

A K . aT
—— /  A  1 amb

Temperature Characteristics of 
Shunt Ratio

lm =  100mA 
T a m b  =  -20 to +60°C

0.02 %/°C

3/8
SGS-THOMSON
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Figure 1: Test and Application Circuit

50K P I

Figure 2: P.C. Board and Component Layout of the Circuit of Figure 2 (1:1 scale)

£Z7 SGS-THOMSON
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Figure 3: Quiescent Drain C u rre n t vs . S u p p ly  
Voltage

1 2 3 4 5 Us ( U )

F igure  5: Closed Loop Gain vs. Frequency 
(PREAMPLIFIER)

20 50 100200 500 IK 2K 5K f (Hz )

Figure 7: Supply Voltage Rejection vs.
Frequency (PREAMPLIFIER)

dB 

70 

60 

50 

40 

30 

20
20 50 100200 500 IK 2K 5 K f ( H z )

Figure 4: Reference voltage Vs/2 (pin 20) vs. 
Supply Voltage

1 2 3 4 5 U s (U )

Figure 6: Distortion vs. Frequency 
(PREAMPLIFIER)

20 50 100200 500 IK 2K 5K f ( Hz )

Figure 8: Quiescent Output Voltage vs. Supply 
Voltage (DRIVER)

2 3 4 5 Us ( U )

*57 SGS-THOMSON
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Figure 9: Closed Loop Gain vs. Frequency 
(DRIVER)

30 100 300 IK 3K 10K f ( H z )

Figure 11 : Distortion vs. Output Power (DRIVER)

1 2  5 10 20 Po(mU)

Figure 13: Supply Voltage Rejection vs. 
Frequency (DRIVER

Figure 10: Output Power vs. Supply Voltaqe 
(DRIVER)

1 .8  2 . 6  3 . 4  4 . 2  5 . 0  5 . 8  Us (U)

Figure  12: Distortion vs. Frequency (DRIVER)

Figure  14: Volume Control (OdB = 10mW;
Vs = 3V; Rv o l  = 50KO; R l = 320; 
f=1KHz) (DRIVER)

0 20 40 60 80 100 {%)

SGS-THQMSON
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Figure 15: Reference Voltage (Pin 12) vs. Sup
ply Voltage (MOTOR)

vre f 
(mV)

230 

220 

210 

200 

190 

180

Figure 17: Sunt Ratio vs. Load Current (MOTOR)

1 2 3 4 5 6 Vs (v )

0 100 200 300 I m (m A )

Figure 16: Shunt Ratio vs. Supply Voltage 
(MOTOR)

Figure 18: Saturation Voltage vs. Load Current 
(MOTOR)

o 100 200 300 lm(mA)

Figure 19: Speed Variations vs. Supply Voltage 
(MOTOR)

N
(rpm)

2 200 

2100 

2000 

1900 

1800

0 1  2 3 4 5 6  VS(V)

I m =100 mA

4- (
r

Figure 20: Speed Variations vs. Motor Current 
(MOTOR)

0 50 100 150 lm (mA)
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APPLICATION INFORMATION 

Figure 21.

Rrt-MOTOR RESISTANCE 
Eg=BACK ELECTROMOTI UE FORCE 

ürU Ir1Rr1 + Eg

Eg — Rt  Id +  Im ( ^  — R m ) +  Vref

Rs has to be adjusted so that the applied voltage 
Vm is suitable for a given motor, the speed is then 
linearly adjustable varing Rb.

The value Rt is calculated so that
R t  (max.) >  K(min.) * R m (min.)

if Rt (max.) > K * Rm, instability may occur.
The values of C15 (4.7jiF typ.) and C14 (IpF 
typ.) depend on the type of motor used. C15 ad
justs WOW and flutter of the system. C14 sup
presses motor spikes.

8/8
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TDA7300
[ZT SCS-THOMSON
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DIGITAL CONTROLLED STEREO AUDIO PROCESSOR

.  SINGLE SUPPLY OPERATION 
* FOUR STEREO INPUT SOURCE SELEC

TION
■ MONO INPUT
■ TREBLE, BASS, VOLUME, AND BALANCE 

CONTROL
i  FOUR INDEPENDENT SPEAKER CONTROL 

(FRONT/REAR)
■ SINGLE SUPPLY OPERATION
■ ALL FUNCTIONS PROGRAMMABLE VIA 

SERIAL BUS
■ VERY LOW NOISE AND VERY LOW DIS

TORTION
.  POP FREE SWITCHING

DESCRIPTION
The TDA7300 is a volume, tone (bass and treble), 
balance (left/right) and fader (front/rear) proces-

BLOCK DIAGRAM

sor for high quality audio applications in car radio 
and Hi-Fi systems.
Control is accomplished by serial bus micropro
cessor interface.
The AC signal setting is obtained by resistor net
works and analog switches combined with oper
ational amplifiers.
The results are: low noise, low distortion and high 
dynamic range.

( L )

IN P U TS

MONO

INPUT

(R)
INPUTS

U'sl 
Us 2

H90TDA7300-0Î

May 1991 1/13
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PIN CONNECTION (Top view)

TREBLE
TONE

RIGHT
INPUTS

LEFT
INPUTS

U s l  C
-- ---------- ^ --------~1 28 □  SCL

Us2 C 2 27 □  SEN
GND C 3 26 □  SDA _

r  ( U  c 4 25 □  D IG. GND
L  (R) C 5 24 □  OUT ( LF ) “1

C REF C 6 23 □  OUT( R F ) J
U REF C 7 22 □  OUT ( LR ) “ I

“  R4 C 8 21 □  OUT( RR) J
R3 C 9 20 □  B OUT( R )—
R2 C 10 19 □  B INCR)
Rl E 11 18 □  B OUT( L )

MONO C 12 17 □  B IN ( L ) _
r  L4 c 13 16 □  L I  "I
L L3 C 14 15 □  L2 J

M90TDft7 3 0 0  -0 2

BUS
INPUTS

FRONT
OUT

REAR
OUT

BASS
TONE

LEFT
INPUTS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VS Supply Voltage (Vsi) 18 V
Tamb Operating Ambient Temperature Range -40 to +85 °C
Tstg Storage T emperature -40 to 150 °c

THERMAL DATA

Symbol Description S028 DIP28 Unit
Rth j-pins Thermal Resistance Junction-pins Max 85 65 °C/W

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vsi = 12V or VS2 = 8.5V , Rl = 10ka and Rg = 6000 , 
ƒ = 1 KHz unless otherwise specified)

| Symbol Parameter Test Condition Min. Typ. Max. Unit |

SUPPLY (1)
Vsi Supply Voltage VS1 10 12 16 V
Vs2 Supply Voltage VS2 6 8.5 10 V
IS2 Supply Current 15 30 40 mA
Vref Reference Voltage (pin 7) 3.5 4.3 5 V
SVR Ripple Rejection at Vsi f = 300Hz to 10KHz 80 97 dB
SVR Ripple Rejection at Vs2 f = 300Hz to 10KHz 50 58 dB

INPUT SELECTORS

Ri Input Resistance 30 45 KO
V i n max Max. Input Signal GV = OdB d = 0.3% 1.5 2.2 Vrms

INs Input Separation f = 1KHz (2) 90 100 dB
f = 10KHz (2) 70 80 dB

Vj (DC) Input DC Voltage 3.5 4.3 5 V

2/13
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition | Min. ! Typ. I Max. Unit I

VOLUME CONTROLS
Control Range 78 dB

Gmax Max Gain 8 10 12 dB
Max Attenuation 64 68 dB
Step Resolution Gv = -50 to 10dB 2 3 dB
Attenuator Set Error 2 dB
Tracking Error 2 dB

SPEAKER ATTENUATORS
Control Range 35 38 41 dB
Step Resolution 2 3 dB
Attenuator Set Error 2 dB
Tracking Error 2 dB

BASS AND TREBLE CONTROL (3)
Control Range ±15 dB
Step Resolution 2.5 3.5 dB

AUDIO OUTPUT
Vo Max. Output Voltage d = 0.3% 1.5 2.2 Vrms
Rl Output Load Resistance 2 KQ
Cl Output Load Capacitance 1 nF
Ro Output Resistance 70 150 Q

Vo(DC) DC Voltage Level 3 3.8 4.5 V

GENERAL

e N o Output Noise BW = 22Hz to 22KHz, G v = OdB 6 15
^ v

Curve A Gv = OdB 4
S/N Signal to Noise Ratio All gain = OdB Vo = 1 Vrms 

BW = 22Hz to 22KHz
105 dB

d Distortion f = 1KHz; V0 = 1V; Gv = 0 0.01 0.1 %

Frequency Response (-1dB) G v  = 0 High 
Low

20
20

KHz
Hz

Sc Channnel Separation left/right

N
N

 X
 

X
 ^

 
^

 
O

I! 
II

90
70

100
80

dB
dB

BUS INPUTS
V il Input LOW Voltage 0.8 V
V ih Input HIGH Voltage 2.4 V
Vo Output Voltage SDA Acknowledge I = 1.6mA 0.4 V

Digital Input Current -5 +5 pA

Notes:
(1) The circuit can be supplied either at Vsi or without the use of the internal voltage regulator at Vs2 . The circuit also operates at a supply 

voltage Vsi lower than 10V. In this case the ripple rejection of Vs2 is valid, because the voltage regulator saturates to a saturation voltage 
of about 0.8V.

(2) The selected input is grounded thru the 2.2(iF capacitor.
(3) Bass and Treble response see attached diagram. The center frequency and quality of the resonance behaviour can be choosen by the 

external circuitry. A standard first order bass response can be realized by a standard feedback network.

3/13rZ Z  SGS-THOMSON
^ 7 #
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Figure 1: Application Circuit

£Z7 SGS-THOMSON
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale)

o

5/13
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Figure 3: Total Output Noise vs. Volume Setting

Figure 5: Distortion + Noise vs. Frequency

10 30 100 300 1K 3K 10K f(H z )

Figure  4: Signal to Noise Ratio vs. Volume 
Setting

Figure  6: Distortion vs. Output Voltage

Figure 7: Distortion vs. Load Resistance Figure  8: Channel Separation (L1 - R1) vs. 
Frequency

t190 T Dft7308 - 85

10 102 103 104 f t  Hz )

6/13 7 ^ 7  SGS-THOM SON
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Figure 9: Input Separation (L1 - L2) vs. (Vsi) 
Frequency

10 102 103 104 f (Hz)

Figure 10: Supply Voltage Rejection (Vsi) vs. 
Frequency

Figure 11 : Supply Voltage Rejection (Vs2) vs. 
Frequency

10 102 103 104 f (Hz)

Figure 12: Supply Voltage Rejection vs. Vsi

X) 12 U  VS 1(V)

Figure 13: Supply Voltage Rejection vs. Vs2 Figure 14: Clipping Level (Vrms) vs. Supply 
Voltage

5 ? 9 11 13 U s ( U )

SGS-THOMSON 7/13
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APPLICATION INFORMATION
Volume Control Concept
Traditional electronic volume control circuits use a 
multiplier technique with all the disadvantages of 
high noise and distortion.
The used concept, as shown in Fig. 15 with digital 
switched resistor dividers, provides extremely low 
noise and distortion. The multiplexing of the resis
tive dividers is realized with a multiple-input oper
ational amplifier.

Bass and Treble Control
The principle operation of the bass control is 
shown in Fig. 16. The external filter together with 
the internal buffer allows a flexible filter design ac
cording to the different requirements in car radios. 
The function of the treble is similar to the bass.
A typical curve is shown in Fig.19.

Outputs
A special class-A output amplifier with a modu
lated sink current provides low distortion and 
ground compatibility with low current consump
tion.

Figure 15: Volume Control

Figure 17: Quiescent Current vs. Supply Voltage

Figure 18: Quiescent Current vs. Temperature

-2 0  0 20 AO 60 Tamb(°c )

8/13
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APPLICATION INFORMATION (continued) 

Figure 19: Typical Tone Response

Figure 20: Complete Car-Radio System using Digital Controlled Audio Processor

+ 14U
UOLTAGE

REG.
MOTOR  ►

CONTROL  ►
t19BTDfi?300-08

9/13
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APPLICATION INFORMATION (continued)
SERIAL BUS INTERFACE
S-BUS Interface and l2CBUS Compatibility
Data transmission from microprocessor to the 
TDA7300 and viceversa takes place thru the 3- 
wire S-BUS interface, consisting of the three lines 
SDA, SCL, SEN. If SDA and SEN inputs are 
short-circuited together, then the TDA7300 ap
pears as a standard rCBUS slave.
According to l2CBUS specification the S-BUS 
lines are connected to a positive supply voltage 
via pull-up resistors.

Data Validity
As shown in fig. 21, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW.

Figure 21: Data Validity on the l2CBUS

S D A  / X \
S C L

/  \

1 9 B  TD ft 7 3 0 9 -  Q i

/  A
D A T A  L I N E  

S T A B L E , D A T A  

U A L I D

C H A N G E

D A T A

A LLO W E D

j 9

Start and Stop Conditions
lzCBUS:
as shown in fig.22 a start condition is a HIGH to 

Figure 22: Timing Diagram of S-BUS and l2CBUS

LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran
sition of the SDA line while SCL is HIGH.
S-bus:
the start/stop conditions (points 1 and 6) are de
tected exclusively by a transition of the SEN line 
(1 —» 0 / 0 —> 1 ) while the SCL line is at the HIGH 
level.
The SDA line is only allowed to change during the 
time the SCL line is low (points 2, 3, 4, 5). After 
the start information (point 1) the SEN line returns 
to the HIGH level and remains unchanged for all 
the time the transmission is performed.

Byte Format
Every byte transferred on the SDA line must con
tain 8 bits. Each byte must be followed by an ac
knowledge bit. The MSB is transferred first.

Acknowledge
The master (pP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 23). The peripheral (audioprocessor) that ac
knowledges has to puii-down (LuW) the SDA iine 
during t^^R now fedge ’’’clock pulse, so that the 
SDA line is stable LOW during this clock pulse.
The audioprocessor which has been addressed 
has to generate an acknowledge after the recep
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can 
generate the STOP information in order to abort 
the transfer.

M A i / \ / V A i / r

1\L /
1 2 

START

W
' '___I
5 6

STOP

T \
> i IK  BUS

______ /  \ _________'IT T

10/13
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APPLICATION INFORMATION (continued) 
Figure 23: Acknowledge on the l2CBUS

Transmission without Acknowledge
Avoiding to detect the acknowledge of the au
dioprocessor, the jiP can use a simplier transmis
sion: simply it waits one clock without checking the 
slave acknowledging, and sends the new data.
This approach of course is less protected from 
misworking and decreases the noise immunity.

Interface Protocol
The interface protocol comprises:
■ A start condition (S)
■ A chip address byte, containing the TDA7300 

address (the 8th bit of the byte must be 0). The 
TDA7300 must always acknowledge at the end 
of each transmitted byte.

■ A sequence of data (N-bytes + acknowledge)
■ A stop condition (P)

TDA7300 ADDRESS

MSB first byte LSB MSB

s l i  | o | o l o l i  | o | o | o  |a3<| l

L

ACK = Acknowledge 
S = Start 
P = Stop

MAX CLOCK SPEED 100kbits/s

LSB MSB
DATA I I | |/Oc| I I | DATA

Data Transferred (N-bytes + Acknowledge)

LSB
I AX

SOFTWARE SPECIFICATION
Chip address (TDA7300 address)

1 0 0 0 1 0 0 0 
MSB LSB

DATA BYTES Status after power-on reset

DATA BYTES STATUS AFTER POWER-ON-RESET

Volume - 6 8  dB
Speaker - 3 8  dB
Audio Switch Mono
Bass + 2.5 dB
Treble + 2.5 dB

MSB LSB Function

0 0 B2 B1 B0 A2 A1 A0 Volume Control
1 1 0 B1 B0 A2 A1 A0 Speaker ATT LR
1 1 1 B1 B0 A2 A1 A0 Speaker ATT RR
1 0 0 B1 B0 A2 A1 A0 Speaker ATT LF
1 0 1 B1 B0 A2 A1 A0 Speaker ATT RF
0 1 0 X X S2 S1 SO Audio Switch
0 1 1 0 C3 C2 C1 CO Bus Control
0 1 1 1 C3 C2 C1 CO Treble Control

X = don’t care 
Ax = 2dB steps 
Bx = 10dB steps 
Cx = 2.5dB steps

*57 SGS-THOMSON
11/13
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SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description)

VOLUME

MSB LSB
0 0 B2 B1 B0 A2 A1 A0 Volume 2dB Steps

0 0 0 0
0 0 1 -2
0 1 0 -4
0 1 1 -6
1 0 0 -8
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 B2 B1 B0 Volume 10dB steps
0 0 0 +10
0 0 1 0
0 1 0 -10
0 1 1 -20
1 0 0 -30
1 0 1 -40
1 1 0 -50
1 1 1 -60

For example if you want setting the volume at -32dB the 8 bit string is: 0 0 1 0 0 0 0 1

SPEAKER ATTENUATORS

MSB LSB
1 0 0 B1 B0 A2 A1 A0 Speaker LF
1 0 1 B1 B0 A2 A1 A0 Speaker RF
1 1 0 B1 B0 A2 A1 A0 Speaker LR
1 1 1 B1 B0 A2 A1 AO Speaker RR

0 0 0 0
0 0 1 -2
0 1 0 -4
0 1 1 -6
1 0 0 -8
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 0
0 1 -10
1 0 -20
1 1 -30

For example attenuation of 24dB on speaker RF is given by: 10 1 1 0  0 10

12/13
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SOFTWARE SPECIFICATION (continued)

AUDIO SWITCH - Select the input Channel to Activate

MSB LSB
0 1 0 X X S2 S1 SO Audio Switch

X X 0 0 0 Stereo 1
X X 0 0 1 Stereo 2
X X 0 1 0 Stereo 3
X X 0 1 1 Stereo 4
X X 1 0 0 Mono
X X 1 0 1 Not Allowed
X X 1 1 0 Not Allowed
X X 1 1 1 Not Allowed

X = don’t care
For example to set the stereo 2 channel the 8 bit string may be: 0 1 0 0 0 0 0 1

BASS AND TREBLE - Control Range of ± 15 dB (boost and cut) Steps of 2.5 dB

C3
C3

CM
 

CM
O

 O C1
C1

CO
CO

Bass
Treb le

0 0 0 0 -  15
0 , 0 0 1 -  15
0 0 1 0 -  12.5
0 0 1 1 -  10
0 1 0 0 -7 .5
0 1 0 1 - 5
0 1 1 0 -2 .5
0 1 1 1 - 0

1 1 1 1 + 0
1 1 1 0 + 2.5
1 1 0 1 + 5
1 1 0 0 + 7.5
1 0 1 1 + 10
1 0 1 0 + 12.5
1 0 0 1 + 15
1 0 0 0 + 15

C3 = Sign
For example Bass at -12.5dB is obtained by the following 8 bit string: 0 1 1 0 0 0 1 0

; Purchase of I2C Components of SGS-THOMSON Microelectronics, conveys a licence under the Philips 
| r C  Patent Rights to use these components in an l2C system, provided that the system conforms to 
' the rC  Standard Specifications as defined by Philips.

*57 SGS-THOMSON 13/13
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TDA7302
r= y  SCS-THOMSON
* 7 # . M©C3©I[LI©W©iO(§l>

DIGITAL CONTROLLED STEREO AUDIO PROCESSOR

« INPUT AND OUTPUT PINS FOR EXTERNAL 
EQUALIZER

w THREE STEREO INPUT SOURCE SELEC
TION PLUS MONO INPUT

■ TREBLE, BASS, VOLUME AND BALANCE 
CONTROL

■ FOUR INDEPENDENT SPEAKER CONTROL 
(FRONT/REAR)

■ SINGLE SUPPLY OPERATION
■ ALL FUNCTIONS PROGRAMMABLE VIA SE

RIAL BUS
■ VERY LOW NOISE AND VERY LOW DIS

TORTION
■ POP FREE SWITCHING

DESCRIPTION
The TDA7302 is a volume, tone (bass and treble), 
balance (left/right) and fader (front/rear) proces
sor for high quality audio applications in car radio

BLOCK DIAGRAM

Control is accomplished by serial bus micropro
cessor interface.
The AC signal setting is obtained by resistor net
works and analog switches combined with opera
tional amplifiers.
The results are: low noise, low distortion and high 
dynamic range.

( L ) .
INPUTS

MONO

( R )
INPUTS

+ Us

16

SUPPLY

3 1

X

15

T D A 7 3 0 2

4 1 7 18

UOLUME TREBLE BASS
( L ) ( L ) ( L )

H  SPEAKER 

ATTEN.

24

SPEAKER 

ATTEN *

22

UOLUME TREBLE BASS
(R) (R) (R)

S-BUS

LOGIC

26 2 7  28
< r z: _l
o LxJ U
cn CD CD

19

SPEAKER

ATTEN.

23

SPEAKER

ATTEN.

21

20 25

X

FRONT

( L )

REAR

( L )

FRONT

(R)

REAR

(R )

Î190 TDQ7302 -01
D IG .G ND
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PIN CONNECTION (Top view)

---------- —
C REF c 1 28 □ SCL “ PI IQ

+ Us c 2 27 □ SEN
DUD
INPUTS

GND L 3 26 □ SDA _
TREBLE r  (Li c 4 25 □ DIG.GND

TONE (R) c 5 24 □ OUT( L F ) n 1 FRONT
IN ( R ) c 6 23 □ OUT( RF) J1 OUT

OUT( R) c 7 22 □ OUT( LR) n I REAR
R3 c 8 21 □ OUT( RR) J1 OUT

RIGHT
T MOI ITC R2 c 9 20 □ B OUT C R)
I PlHU 1 O

Rl c 10 19 □ B I N ( R) BASS
MONO c 11 18 □ B OUT( L ) TONE

1 CCT L3 c 12 17 □ B I N ( L ) _
Ltr 1

L2 c 13 16 □ OUT( L ) H1 LEFT
INPUTS

L I c 14 15 □ I N ( L ) J INPUTS

t19BTDfi?382 - 9 2

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Supply Voltage 14 V

Ptot Total Power Dissipation T amb = 25°C 2 W

Tamb Operating Ambient Temperature Range -40 to +85 ° c

Tstg Storage Temperature -40 to 150 ° c

THERMAL DATA

Symbol Description Value Unit

Rth j-pins Thermal Resistance Junction-pins | Max 65 °C/W

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 10V, Rl = 10ka, Rg = 600C2 , f = 1KHz unless 
otherwise specified)

| Symbol | Parameter | Test Condition ] Min. ] Typ. I Max. \ Unit |

SUPPLY
VS Supply Voltage 6 10 14 V

Is Supply Current 15 30 40 mA
SVR Ripple Rejection f = 300Hzto 10KHz 50 58 dB

INPUT SELECTORS
Ri Input Resistance 3 0 45 KQ

V in  max Max. Input Signal G V  =  O d B  d  =  0 . 3 % 1.5 2.2 Vrms
INs Input Separation f = 1 KHz (2) 9 0 100 d B

f = 10KHz (2) 70 80 d B

Rl Output Load Resistance 5 KQ
Vi (DC) Input DC Voltage 3.5 4 .3 5 V

2/12 ^7 SGS-THOMSON
liMDOÎ OIlLIKSirî QROOOi
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ- Max. I Unit I

VOLUME CONTROLS
Rin Input Resistance 5 10 20 KQ

Control Range 78 mA
Gmax Max Gain 8 10 12 dB

Max Attenuation 64 68 dB
Step Resolution 2 3 dB
Attenuator Set Error Gv = -50 to 10dB 2 dB
Tracking Error 2 dB

SPEAKER ATTENUATORS
Control Range 35 38 41 dB
Step Resolution 2 3 dB
Attenuator Set Error 2 dB
Tracking Error 2 dB

BASS AND TREBLE CONTROL (1)
Control Range ±15 dB
Step Resolution 2.5 3.5 dB

AUDIO OUTPUT
V0 Max. Output Voltage d = 0.3% 1.5 2.2 Vrms

Rl Output Load Resistance 2 KQ

Cl Output Load Capacitance 1 nF

Ro Output Resistance 70 150 ß

Vo(DC) DC Voltage Level 3 3.8 4.5 V

GENERAL

eNo Output Noise BW = 22Hz to 
22KHz

Gv = OdB 6 15

tiVOut atten. > 
20dB

3.5

Gv = OdB Curve A 4
S/N Signal to Noise Ratio All gain = OdB Vo = 1 Vrms 

BW = 22Hz to 22KHz
105 dB

d Distortion f = 1 KHz V0 = 1V Gv = 0 0.01 0.1 %

Frequency Response (-1dB) Gv = 0 High 
Low

20
20

KHz
Hz

Sc Channnel Separation left/right f = 1 KHz 
f = 10KHz

90
70

100
80

dB
dB

BUS INPUTS
V,L Input LOW Voltage 0.8 V

V|H Input HIGH Voltage 2.4 V

Vo Output Voltage SDA Acknowledge I = 1.6mA 0.4 V

Digital Input Current -5 +5 HA

Notes:
(1) Bass and Treble response see attached diagram. The center frequency and quality of the resonance behaviour can be choosen by the 

external circuitry. A standard first order bass response can be realized by a standard feedback network.
(2) The selected input is grounded thru the 2.2|iF capacitor.

SGS-THOMSON
3/12
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Figure 1: Application Circuit

E X T . EQ U A LIZER  

(L )  (R )
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale)

o
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Figure 3: Total Output Noise vs. Volume Setting

Figure 5: Distortion + Noise vs. Frequency

Figure 4: Signal to Noise Ratio vs. Volume 
Setting

Figure 6: Distortion vs. Output Voltage

G-6351

Figure 7: Distortion vs. Load Resistance

G-6352

Figure 8: Channel Separation (L1 - R1) vs. 
Frequency

1130TDÔ7308-e 4 
dB

1 1 0  

1 0 0  

90  

8 0 

70

10 102 103 1 04 f(Hz)

6/12

5Ï SGS-THOMSON
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Figure 9: Input Separation (L1 - L2) vs. 
Frequency

10 102 103 104 f (Hz)

Figure 10: Supply Voltage Rejection vs. 
Frequency

10 102 103 10* f (Hz)

Figure 11: Quiescent Current vs. Temperature

G-6354

APPLICATION INFORMATION
Volume Control Concept
Traditional electronic volume control circuits use a 
multiplier technique with all the disadvantages of 
high noise and distortion.
The used concept, as shown in Fig. 12 with digital 
switched resistor dividers, provides extremely low 
noise and distortion. The multiplexing of the resis
tive dividers is realized with a multiple-input oper
ational amplifier.

Figure 12: Volume Control

Bass and Treble Control
The principle operation of the bass control is 
shown in Fig. 12. The external filter together with 
the internal buffer allows a flexible filter design ac
cording to the different requirements in car radios. 
The function of the treble is similar to the bass.
A typical curve is shown in Fig. 14.

* 7 /
SGS-THOMSON
HOÛfôOiUi©»«!

7 / 1 2
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APPLICATION INFORMATION (continued) 

Figure 14: Typical Tone Response

Outputs
-A special class-A output amplifier with- a modu.... ground -compatibility with low current consump-
lated sink current provides low distortion and tion.

Figure 15: Complete Car-Radio System using Digital Controlled Audio Processor

U O L T A G E M O T O R

R E G , -------- ► C O N T R O L

H90TDftp302 -04

SGSTHOMSON
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APPLICATION INFORMATION (continued)
SERIAL BUS INTERFACE
S-BUS Interface and l2CBUS Compatibility
Data transmission from microprocessor to the 
TDA7302 and viceversa takes place thru the 3- 
wire S-BUS interface, consisting of the three lines 
SDA, SCL, SEN. If SDA and SEN inputs are 
short-circuited together, then the TDA7302 ap
pears as a standard rCBUS slave.
According to l2CBUS specification the S-BUS 
lines are connected to a positive supply voltage 
via pull-up resistors

Data Validity
As shown in fig. 16, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW.
Figure 16: Data Validity on the l2CBUS

Start and Stop Conditions
l2CBUS:
as shown in fig.17 a start condition is a HIGH to

LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran
sition of the SDA line while SCL is HIGH.
S-bus:
the start/stop conditions (points 1 and 6) are de
tected exclusively by a transition of the SEN line 
(1 0 / 0 ^1 ) while the SCL line is at the HIGH
level.
The SDA line is only allowed to change during the 
time the SCL line is low (points 2, 3, 4, 5). After 
the start information (point 1) the SEN line returns 
to the HIGH level and remains unchanged for all 
the time the transmission is performed.

Byte Format
Every byte transferred on the SDA line must con
tain 8 bits. Each byte must be followed by an ac
knowledge bit. The MSB is transferred first.

Acknowledge
The master (jiP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 18). The peripheral (audioprocessor) that ac
knowledges has to pull-down (LOW) the SDA line 
during the acknowledge clock pulse, so that the 
SDA line is stable LOW during this clock pulse.
The audioprocessor which has been addressed 
has to generate an acknowledge after the recep
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can gen
erate the STOP information in order to abort the 
transfer.

Figure 17: Timing Diagram of S-BUS and l2CBUS

u / r
•__i«
STOP

TV ____ /  \ ____ r r

*Tê SGS-THOMSON 9/12
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Figure 18: Acknowledge on the l2CBUS

dioprocessor, the jllP can use a simplier transmis
sion: simply it waits one clock without checking 
the slave acknowledging, and sends the new 
data.
This approach of course is less protected from 
misworking and decreases the noise immunity.

A start condition (S)
A chip address byte, containing the TDA7302 
address (the 8th bit of the byte must be 0). The 
TDA7302 must always acknowledge at the end 
of each transmitted byte.
A sequence of data (N-bytes + acknowledge)
A stop condition (P)

TDA7302 ADDRESS

MSB first byte LSB MSB

S  l 1 l 0  l 0 l 0 l 1 l 0 l 0  l 0  l /q < | ~ T

ACK = Acknowledge 
S = Start 
P = Stop

MAX CLOCK SPEED 10Okbits/s

LSB MSB
D A T A  l l l \ pck\ I | l D A T Â T

Data Transferred (N-bytes + Acknowledge)

LSB

SOFTWARE SPECIFICATION
Chip address (TDA7302 address)

1 0 0 0 1 0 0 0 
MSB LSB

DATA BYTES
Status after power-on reset

MSB LSB Function

0 0 B2 B1 B0 A2 A1 AO Volume Control
1 1 0 B1 B0 A2 A1 AO Speaker ATT LR
1 1 1 B1 B0 A2 A1 AO Speaker ATT RR
1 0 0 B1 BO A2 A1 AO Speaker ATT LF
1 0 1 B1 BO A2 A1 AO Speaker ATT RF
0 1 0 X X S2 S1 SO Audio switch
0 1 1 0 C3 C2 C1 CO Bass control
0 1 1 1 C3 C2 C1 CO Treble control

STATUS AFTER POWER-ON-RESET

Volume - 6 8  dB
Speaker - 3 8  dB
Audio Switch Mono
Bass + 2.5 dB
Treble + 2.5 dB

X = don’t care 
Ax = 2dB steps 
Bx = 10dB steps 
Cx = 2.5dB steps

10/12 SGS-THOMSON
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SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description)

VOLUME

MSB LSB
0 0 B2 B1 B0 A2 A1 A0 Volume 2dB Steps

0 0 0 0
0 0 1 -2
0 1 0 -4
0 1 1 -6
1 0 0 -8
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 B2 B1 B0 Volume 10dB STEPS
0 0 0 +10
0 0 1 0
0 1 0 -10
0 1 1 -20
1 0 0 -30
1 0 1 -40
1 1 0 -50
1 1 1 -60

For example if you want setting the volume at -32dB the 8 bit string is: 0 0 1 0 0 0 0 1

SPEAKER ATTENUATORS

MSB LSB
1 0 0 B1 B0 A2 A1 A0 Speaker LF
1 0 1 B1 B0 A2 A1 A0 Speaker RF
1 1 0 B1 B0 A2 A1 A0 Speaker LR
1 1 1 B1 B0 A2 A1 A0 Speaker RR

0 0 0 0
0 0 1 -2
0 1 0 -4
0 1 1 -6
1 0 0 -8
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 0
0 1 -10
1 0 -20
1 1 -30

For example attenuation of 24dB on speaker RF is given by: 10 1 1 0  0 10

SGS-THOMSON 11/12
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SOFTWARE SPECIFICATION (continued)

AUDIO SWITCH - Select the input Channel to Activate

MSB LSB
0 1 0 X X S2 S1 SO Audio Switch

X X 0 0 0 Stereo 1
X X 0 0 1 Stereo 2
X X 0 1 0 Stereo 3
X X 0 1 1 Mute Input
X X 1 0 0 Mono
X X 1 0 1 Not Allowed
X X 1 1 0 Not Allowed
X X 1 1 1 Not Allowed

X = don’t care
For example to set the stereo 2 channel the 8 bit string must be: 0 1 0 0 0 0 0 1

BASS AND TREBLE - Control Range of ± 15 dB (boost and cut) Steps of 2.5 dB

C3
C3

C2
C2

o
 o CO

eo
Bass

Treble

0 0 0 0 -  15
0 0 0 1 -  15
0 0 1 0 -  12.5
0 0 1 1 -  10
0 1 0 0 -7 .5
0 1 0 1 -  5
0 1 1 0 -2 .5
0 1 1 1 -  0

1 1 1 1 + 0
1 1 1 0 + 2.5
1 1 0 1 + 5
1 1 0 0 + 7.5
1 0 1 1 + 10
1 0 1 0 + 12.5
1 0 0 1 + 15
1 0 0 0 + 15

C3 = Sign
For example Bass at -12.5dB is obtained by the following 8 bit string: 0 1 1 0 0 0 1 0

| Purchase of l2C Components of SGS-THOMSON Microelectronics, conveys a license under the Philips 
j l2C Patent Rights to use these components in an l2C system, provided that the system conforms to 
I the i2C Standard Specifications as defined by Philips.

12/12
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TDA7306

DIGITAL CONTROLLED STEREO AUDIO PROCESSOR
ADVANCE DATA

.  CONTROL IS ACCOMPLISHED BY MICRO- 
WIRE/SPI - COMPATIBLE SERIAL BUS IN
TERFACE

■ INPUT AND OUTPUT PINS FOR EXTERNAL 
EQUALIZER

.  THREE STEREO INPUT SOURCE SELEC
TION PLUS MONO INPUT

■ TREBLE, BASS, VOLUME AND BALANCE 
CONTROL

■ FOUR INDEPENDENT SPEAKER CONTROL 
(FRONT/REAR)

.  SINGLE SUPPLY OPERATION

.  VERY LOW NOISE AND VERY LOW DIS
TORTION

■ POP FREE SWITCHING

DESCRIPTION
The TDA7306 is a volume, tone (bass and treble), 

BLOCK DIAGRAM

balance (left/right) and fader (front/rear) proces
sor for high quality audio applications in car radio 
and Hi-Fi systems.
The AC signal setting is obtained by resistor net
works and analog switches combined with oper
ational amplifiers.
The results are: low noise, low distortion and high 
dynamic range.

FRONT
(L )

REAR
(L )

FRONT
(R)

REAR
(R)

May 1991 1/11

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice, notice.
715



T D A 7 3 0 6

PIN CONNECTION (Top view)

: REF c 1 28 □ CL
BUS+ Us c 2 27 □ CE
INPUTSGND c 3 26 □ DP _

TREBLE r  <li c 4 25 □ N » C ♦
TONE _ (R) c 5 24 □ OUT ( LF ) "1 FRONT

IN ( R Ï c 6 23 □ OUT( RF) J OUT
OUT( R) c 7 22 □ OUT( LR) ~~i REAR

RIGHT
”  R3 l= 8 21 □ OUT( RR) J OUT

R2 c 9 20 □ B OUT( R)
INPUTS

_ R1 c 10 19 □ B I N ( R) BASS
MONO c 11 18 □ B OUT( L ) TONE

"  L3 c 12 17 □ B IN C L ) _LEFT
INPUTS

L2 c 13 16 □ OUT ( L ) “1 LEFT
_ L I c 14 15 □ I N ( L ) J INPUTS

H88TDft 7386 •-92

ABSOLUTE MAXI MU M ..RATINGS.

Symbol Parameter Value Unit
Vs Supply Voltage 14 V
Ptot Total Power Dissipation (T amb = 25°C) 2 W

Tamb Operating Ambient Temperature Range -40 to +85 ° c
Tstg Storage T emperature -40 to 150 ° c

THERMAL DATA

Symbol Description Value Unit
Rth j-pins Thermal Resistance Junction-pins Max 65 °C/W

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 10V , Rl = 10KQ.; Rg = 6000 , f = 1KHz unless 
otherwise specified)

I Symbol | Parameter | Test Condition | Min. | Typ. | Max. | Unit 1

SUPPLY
VS Supply Voltage 6 10 14 V
Is Supply Current 15 30 40 mA

SVR Ripple Rejection f = 300Hz to 10KHz 50 60 dB

INPUT SELECTORS
Ri Input Resistance 30 45 KO

Vi(DC) Input DC Voltage 3.5 4.3 5 V

V|N MAX Max. Input Signal GV = OdB d = 0.3% 1.5 2.0 Vrms
INs Input Separation f=  1KHz (2) 90 100 dB

f = 10KHz (2) 70 80 dB
Rl Output Load Resistance 5 KO

2/11
*57 SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition | Min. | Typ. | Max. | Unit |

VOLUME CONTROLS
R in Input Resistance 10 18 26 KQ

Control Range 78 dB

Gmax Max Gain 8 10 12 dB
Max Attenuation 48 52.4 dB
Step Resolution 1.6 2.5 dB
Attenuator Set Error Gv = -50 to 10dB 2 dB

Tracking Error 2 dB

SPEAKER ATTENUATORS
Control Range I 38 I 41 I 44 I dB
Step Resolution see Note (3)
Attenuator Set Error 3 dB
Tracking Error 2 dB

BASS AND TREBLE CONTROL (1)
Control Range ±15 dB
Step Resolution 2.5 3.5 dB

AUDIO OUTPUT

V0 Max. Output Voltage d = 0.3% 1.5 2.2 Vrms

Rl Output Load Resistance 2 KQ
C l Output Load Capacitance 1 nF

Ro Output Resistance 70 150 Q
Vo(DC) DC Voltage Level 3 3.8 4.5 V

GENERAL

ÖNO Output Noise BW = 22Hz Gv = OdB 6 15
to 22KHz Out atten. ^  20dB 3.5 pV
Gv = OdB Curve A 4

S/N Signal to Noise Ratio All gain = OdB Vo = 1 Vrms 
BW = 22Hz to 22KHZ

105 dB

d Distortion f = 1KHz; V0 = 1V; Gv = 0 0.01 0.1 %
Frequency Response (-1dB)

oil>O

High 20 KHz
Low 20 Hz

Sc Channnel Separation left/right f = 1 KHz 90 100 dB
f = 10KHz 70 80 dB

BUS INPUTS
V il Input LOW Voltage 0.8 V

V,H Input HIGH Voltage 2.4 V
Digital Input Current -5 +5 HA

Notes:
(1) Bass and Treble response see attached diagram. The center frequency and quality of the resonance behaviour can be choosen by the 

external circuitry. A standard first order bass response can be realized by a standard feedback network.
(2) The selected input is grounded thru the 2.2pF capacitor.
(3) See speaker attenuators table on "Software specification".

3/11r r z  SGS-THOMSON
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Figure 1: Application Circuit

EXT. EQUALIZER 
C8 (L)  (R)
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale)

o  to <rz j
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CD + COCO CO
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Figure 3: Total Output Noise vs. Volume Setting Figure 4: Signal to Noise Ratio vs. Volume Setting

Figure 5: Distortion + Noise vs. Frequency Figure 6: Distortion vs. Output Voltage

Figure 7: Distortion vs. Load Resistance Figure 8: Channel Separation (L1 - R1) vs. 
Frequency

10 102 103 104 f (Hz)

6/11
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Figure 9: Input Separation (L1 - L2) vs. Frequency

10 102 103 104 f (Hz)

Figure 10: Supply Voltage Rejection vs. Frequency

dB

70

65

60

55

50

45

10 102 103 104 f (Hz)

G-63S3

_ RiDDle =0.5V .
I!|l
if

ji

j

APPLICATION INFORMATION
Volume Control Concept
Traditional electronic volume control circuits use a 
multiplier technique with all the disadvantages of 
high noise and distortion.
The used concept, as shown in Fig. 12 with digital 
switched resistor dividers, provides extremely low 
noise and distortion. The multiplexing of the resis
tive dividers is realized with a multiple-input oper
ational amplifier.

Figure 12: Volume Control

The principle operation of the bass control is 
shown in Fig. 13. The external filter together with 
the internal buffer allows a flexible filter design ac
cording to the different requirements in car radios. 
The function of the treble is similar to the bass. 
Atypical curve is shown in Fig.14.

Figure 11: Quiescent Current vs. Temperature

-2 0  0 20 40 60 Tamb(°c )

51 SGS-THOMSON
K®0(D[!©I[Li©ra©R9fl©!

7/11
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APPLICATION INFORMATION (continued)
Outputs lated sink current provides low distortion and
A special class-A output amplifier with a modu- ground compatibility with low current consumption.
Figure 14: Typical Tone Response

Figure 15: Complete Car-Radio System using Digital Controlled Audio Processor

8/11
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APPLICATION INFORMATION (continued) 
SERIAL BUS INTERFACE
The serial bus interface is compatible to MICRO
WIRE and SPI bus systems.
During the LOW state of the chip enable signal 
(CE) the data on pin DA are clocked into the shift 
register at the LOW to HIGH transition of the 
clock signal CL.
At the LOW to HIGH transition of the CE signal 
the content of the internal shift register is stored 
into the addressed latches.

Figure 16: BUS Timing

The transmission is separated into bytes with 8 bit 
according to the data specification of the audio
processor. After every byte a positive slope of the 
CE signal has to be generated in order to store 
the data byte.
A special clock counter enables the latch of the 
data byte only, if exactly 8 clocks were present 
during the LOW state of the CE signal. This re
sults in a high immunity against spikes on the 
clock line and avoids a storage of wrong data- 
bytes.

Nr. Parameter Min. Max. Units
Clock Frequency 250 KHz

1 CE Lead time 4 US

2 Clock High Time 2 M-S
3 Clock Low Time 2 US

4 Data Hold Time 1.8 |1S

5 Data Setup Time 1.8 |1S

6 Clock Setup Time 0 ns
7 CE lagtime 0 ns
8 Clock Hold Time 6 ns
9 CE High Time 6 ns

^7 SGS-THOMSON
Moeioimigtrifa®!!!©!

9/11
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SOFTWARE SPECIFICATION 
DATA BYTES

STATUS AFTER POWER-ON-RESET

X = don’t care Ax = 2dB steps Bx = 10dB steps 
Cx = 2.5dB steps

Volume -  68 dB
Speaker - 3 8 dB
Audio Switch Mono
Bass + 2.5 dB
Treble + 2.5 dB

MSB LSB Function

0 0 B2 B1 B0 A2 A1 AO Volume Control
1 0 0 B1 B0 A2 A1 AO Speaker ATT LF
1 0 1 B1 B0 A2 A1 AO Speaker ATT RF
1 1 0 B1 B0 A2 A1 AO Speaker ATT LR
1 1 1 B1 B0 A2 A1 AO Speaker ATT RR
0 1 0 X X S2 S1 SO Audio switch
0 1 1 0 C3 C2 C1 CO Bass control
0 1 1 1 C3 C2 C1 CO Treble control

VOLUME

MSB LSB
0 0 B2 B1 BO A2 A1 AO Volume 2dB Steps

0 0 0 0
0 0 1 -1.6
0 1 0 -3.2
0 1 1 -4.8
1 0 0 -6.4
1 0 1 Not aiiowea
1 1 0 Not allowed
1 1 1 Not allowed

0 0 B2 B1 BO Volume 10dB Steps
0 0 0 +10
0 0 1 +2
0 1 0 -8
0 1 1 -16
1 0 0 -24
1 0 1 -32
1 1 0 -40
1 1 1 -48

For example if you want setting the volume at -25.6dB the 8 bit string is: 0 0 1 0 0 0 0 1 

SPEAKER ATTENUATORS

MSB LSB
1 0 0 B1 BO A2 A1 AO Speaker LF
1 0 1 B1 BO A2 A1 AO Speaker RF
1 1 0 B1 BO A2 A1 AO Speaker LR
1 1 1 B1 BO A2 A1 AO Speaker RR

0 0 0 0
0 0 1 -1
0 1 0 -2
0 1 1 -4
1 0 0 -5
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 0
0 1 -6
1 0 -18
1 1 -36

For example attenuation of 20dB on speaker RF is given by: 10 1 1 0  0 10

10/11 SGS-THOMSON
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SOFTWARE SPECIFICATION (continued)
AUDIO SWITCH - Select the input Channel to Activate

MSB LSB
0 1 0 X X S2 S1 SO Audio Switch

X X 0 0 0 Stereo 1
X X 0 0 1 Stereo 2
X X 0 1 0 Stereo 3
X X 0 1 1 Mute Input
X X 1 0 0 Mono
X X 1 0 1 Not Allowed
X X 1 1 0 Not Allowed
X X 1 1 1 Not Allowed

X = don’t care
For example to set the stereo 2 channel the 8 bit string must be: 0 1 0 0 0 0 0 1

BASS AND TREBLE - Control Range of ± 15 dB (boost and cut) Steps of 2.5 dB

0 1 1 0 C3 C2 C1 CO Bass
0 1 1 1 C3 C2 C1 CO Treb le

0 0 0 0 -  15
0 0 0 1 -  15
0 0 1 0 -12.5 ,
0 0 1 1 -  10
0 1 0 0 -  7.5
0 1 0 1 - 5
0 1 1 0 -2.5
0 1 1 1 -  0

1 1 1 1 + 0
1 1 1 0 + 2.5
1 1 0 1 + 5
1 1 0 0 + 7.5
1 0 1 1 + 10
1 0 1 0 + 12.5
1 0 0 1 + 15
1 0 0 0 + 15

C3 = Sign
For example Bass at -12.5dB is obtained by the following 8 bit string: 0 1 1 0 0 0 1 0

; Purchase of I2C Components of SGS-THOMSON Microelectronics, conveys a licence under the Philips 
; I C Patent Rights to use these components in an l2C system, provided that the system conforms to 
I the l2C Standard Specifications as defined by Philips.

SGS-THOMSON
M(SIH©iHi©T[ni®!0(gl>
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TDA7318
/T T  SCS-THOMSON
* 7 # . MgMIIili(gIM[i»(§§

DIGITAL CONTROLLED STEREO AUDIO PROCESSOR
ADVANCE DATA

■ INPUT MULTIPLEXER:
- 4 STEREO INPUTS
- SELECTABLE INPUT GAIN FOR OPTIMAL

ADAPTION TO DIFFERENT SOURCES 
.  INPUT AND OUTPUT FOR EXTERNAL 

EQUALIZER OR NOISE REDUCTION SYS
TEM

■ VOLUME CONTROL IN 1.25dB STEPS 
.  TREBLE AND BASS CONTROL
.  FOUR SPEAKER ATTENUATORS:

- 4 INDEPENDENT SPEAKERS CONTROL 
IN 1.25dB STEPS FOR BALANCE AND 

FADER FACILITIES
- INDEPENDENT MUTE FUNCTION

.  ALL FUNCTIONS PROGRAMMABLE VIA SE
RIAL l2C BUS

DESCRIPTION
The TDA7318 is a volume, tone (bass and treble) 
balance (Left/Right) and fader (front/rear) processor 
for quality audio applications in car radio and Hi-Fi 
systems.

Selectable input gain is provided. Control is accom
plished by serial rC  bus microprocessor interface. 
The AC signal setting is obtained by resistor networks 
and switches combined with operational amplifiers.
Thanks to the used BIPOLAR/CMOS Tecnology, 
Low Distortion, Low Noise and Low DC stepping are 
obtained.

PIN CONNECTION (Top view)

CREF □ 1 ^ 28 □ SCL
BUS

UDD □ 2 2 7 □ SDA INPUTS
GND c 3 26 □ DIG GND

Ir  L c 4 25 □ OUT LF
TREBLE L R □ 5 24 □ OUT RF

IN ( R ) c 6 23 □ OUT LR
O U T (R ) □ 7 22 □ OUT RR
“  R4 □ 8 21 □ B O U T (R )

RIGHT R3 c 9 20 □ B I N (R )
BASS

INPUTS R2 c 10 19 □ BOUT(L)
_  R 1 □ 11 18 □ B I N (L )
-  L4 c 12 1? □ O U T (L )

LEFT
INPUTS

L3 c 13 16 □ IN ( L )
_  L2 □ 14 15 □ LI ) LEFT INPUTS

H3BTD82318 -0 2

May 1991___________________________________________________________________________1/11
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TEST CIRCUIT

THERMAL DATA

Symbol Description S028 DIP28 Unit
Rth j-pins Thermal Resistance Junction-pins max 85 65 °C/W

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Operating Supply Voltage 10.2 V

Tamb Operating Ambient Temperature -40 to 85 °C

___ Ltg___ Storage Temperature Range -55 to +150 °c

QUICK REFERENCE DATA

Symbol Parameter Min. Typ. Max. Unit
Vs Supply Voltage 6 9 10 V
VCL Max. input signal handling 2 Vrms
THD Total Harmonic Distortion V = 1Vrms f = 1KHz 0.01 0.1 %
S/N Signal to Noise Ratio 106 dB
Sc Channel Separation f = 1 KHz 103 dB

Volume Control 1.25dB step -78.75 0 dB
Bass and Treble Control 2db step -14 +14 dB
Fader and Balance Control 1.25dB step -38.75 0 dB
Input Gain 6.25dB step 0 18.75 dB
Mute Attenuation 100 dB

2/11 SCSÄ7# mmm
-THOMSON
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ELECTRICAL CHARACTERISTICS (refer to the test circuit Tamb = 25°C, Vs = 9V, R l = 10KO, 
Rg = 6000, all controls flat (G = 0), f = 1 KHz unless otherwise specified)

I Symbol [__________ Parameter__________ |_______ Test Condition_______ | Min. [ Typ. | Max. | Unit

SUPPLY

Vs Supply Voltage 6 9 10 V

Is Supply Current 4 8 11 mA

SVR Ripple Rejection 60 85 dB

INPUT SELECTORS

Rii Input Resistance Input 1,2, 3 ,4 35 50 70 k o

V c l Clipping Level 2 2.5 Vrms

S in Input Separation (2) 80 100 dB

Rl Output Load resistance pin 7, 17 2 KO

G lN m in Min. Input Gain -1 0 1 dB

G iN m a x Max. Input Gain 17 18.75 20 dB

G s t e p Step Resolution 5 6.25 7.5 dB

eiN Input Noise G = 18.75dB 2 UV

V d c DC Steps adjacent gain steps 4 20 mV

G = 18.75 to Mute 4 mV

VOLUME CONTROL

Riv Input Resistance 20 33 50 kO

C r a n g e Control Range ' 70 75 80 dB

A v m i n Min. Attenuation -1 0 1 dB

A v m a x Max. Attenuation 70 75 80 dB

A s t e p Step Resolution 0.5 1.25 1.75 dB

E a Attenuation Set Error Av = 0 to -20dB -1.25 0 1.25 dB
Av = -20 to -60dB -3 2 dB

E t Tracking Error 2 dB

V d c DC Steps adjacent attenuation steps 0 3 mV
From OdB to Av max 0.5 7.5 mV

SPEAKER ATTENUATORS

G ra n g e Control Range 35 37.5 40 dB

SsTEP Step Resolution 0.5 1.25 1.75 dB

E a Attenuation set error 1.5 dB

A m u t e Output Mute Attenuation 80 100 dB

V d c DC Steps adjacent att. steps 0 3 mV
from 0 to mute 1 10 mV

BASS CON'FROL (1)

Gb Control Range Max. Boost/cut ±12 ±14 ±16 dB

B s t e p Step Resolution 1 2 3 dB

Rb Internal Feedback Resistance 34 44 58 KO

TREBLE CC)NTROL (1)

Gt Control Range Max. Boost/cut ±13 >±14 ±15 dB__

T s t e p Step Resolution 1 2 3 dB

SGS-THOMSON
Ä 7# ««L iSTO M © !
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. T  Typ. Max. Unit I

AUDIO OUTPUTS

Voci Clippinq Level d = 0.3% 2 2.5 Vrms

Rl Output Load Resistance 2 K a

Cl Output Load Capacitance 10 nF

Rout Output resistance 30 75 120 n

Vout DC Voltage Level 4.2 4.5 4.8 V

GENERAL

eNo Output Noise BW = 20-20KHZ, flat
output muted 2.5 |iV
all gains = OdB 5 15 liV

A curve all gains = OdB 3 HV
S/N Signal to Noise Ratio all gains = OdB; Vo = 1 Vrms 106 dB

d Distortion Av = 0, V in = 1 Vrms 0.01 0.1 %
Av = -20dB V in = 1 Vrms 0.09 0.3 %

V in = 0.3Vrms 0.04 %

Sc Channel Separation left/right 80 103 dB

Total Tracking error Av = 0 to -20dB 0 1 dB
-20 to -60 dB 0 2 dB

BUS INPUTS

V il Input Low Voltage 1 V

V,H Input High Voltage 3 V

I IN Input Current -5 +5 HA

Vo Output Voltage SDA Acknow
ledge

lo = 1 -6mA 0.4 V

Notes:

(1) Bass and Treble response see attached diagram (fig. 19). The center frequency and quality of the resonance behaviour can be choosen by 
the external circuitry. A standard first order bass response can be realized by a standard feedback network

(2) The selected input is grounded thru the 2.2(iF capacitor.

Figure 1 : Noise vs. Volume/Gain Settings

- 8 0  - 6 0  - 4 0  - 2 0  0 UO L U ME ( d B )

Figure 2: Signal to Noise Ratio vs. Volume 
Setting

1131 TDft7310- IB

+ 20 0 - 2 0  - 40 - 6 0  AU ( dB )

z n SGS-THOMSON 5/11
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Figure 3: Distortion & Noise vs. Frequency Figure 4: Distortion & Noise vs. Frequency

t191 TD ftP31 8  - 07  t191TD ^7 3 i^

THD ■»- N 

( % )

0.1 

0 . 0 3  

0.01 

0 . 0 0 3  

0.001
10 30  10 0  30 0  I K  3K 10K f  ( Hz ) 10  3 0  1 0 0  3 0 0  I K  3K 10K  f (H

UI N 
AU =

r  1
= 1URF1S 
0 dB

---- !---- THD + N 

( % )
1

U I N 
AU =

1 1 
= 250mU 
0dB

1

FILL LON 1 RU L S  F LP F 
UDLUHE = 0 d B . - 20dB

AL L  CONTROLS FL A T  
UOLUHE = 0 d B , - 2 0 d B

0 . 1
- 2 0 d B - 2 0 d B

0 . 0 3

n 0\ A

0dB
Id . id 1

V .
0 dB

0 . 0 0 3

a  Q Q 'i

Figure 5: Distortion vs. Load Resistance Figure 6: Channel Separation (L -> R) Vs.
Frequency

0 . 1  1 R l o a d ( K Q )

Figure 7: Input Separation (L1 -» L2, L3, L4) vs. 
Frequency

Figure 8: Supply Voltage Rejection vs. 
Frequency

/ 1 9 1 T D 8 7 3 1 0 - 1 5

U I N = 1URNS 
AU = 0dB.
ALL CONTROLS FLAT

10 1 0 2 1 0 3 1 0 4 f ( H z )

C dB )

50 

60  

70 

80 

90
10 30  10 0  3 0 0  I K  3 K 10K f  ( Hz )

H 9 1 T D 8 7 3 1 0 - 16

USUR = 0 . 5RMS
AL L  I NPUT GROUNDED
AU = 0dB
AL L  CONTROLS FLA T

\N
L

rZ T  SGS-THOMSON
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Figure 9: Output Clipping Level vs. Supply 
Voltage

6 . 0  7 . 0  8 . 0  9 . 0  Us ( U )

Figure 10: Quiescent Current vs. Supply Voltage

4 5 6 7 8 U s ( U )

Figure 11: Supply Current vs. Temperature Figure 12: Bass Resistance vs. Temperature

- 6 0  - 4 0  - 2 0  0 20 40 60 T ( ° C )

Figure 13: Typical Tone Response (with the ext.
components indicated in the test 
circuit)

10 30  1 0 0  3 0 0  I K  3 K 10K f  ( Hz )

- 6 0  - 4 0  - 2 0  0 20  40 6 0  T ( 0 C )

rZ J  SGS-THOMSON
Ê  ' KMMIliOTOiOOS
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TDA7318

l2C BUS INTERFACE
Data transmission from microprocessor to the 
TDA7318 and viceversa takes place thru the 2 
wires l2C BUS interface, consisting of the two 
lines SDA and SCL (pull-up resistors to positive 
supply voltage must be connected).

Data Validity
As shown in fig. 14, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW.
Start and Stop Conditions
As shown in fig.15 a start condition is a HIGH to 
LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran
sition of the SDA line while SCL is HIGH.

Byte Format
Every byte transferred on the SDA line must con
tain 8 bits. Each byte must be followed by an ac-

Figure 14: Data Validity on the !2CBUS

knowledge bit. The MSB is transferred first. 
Acknowledge
The master (pP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 16). The peripheral (audioprocessor) that ac
knowledges has to pull-down (LOW) the SDA line 
during the acknowledge clock pulse, so that the 
SDA line is stable LOW during this clock pulse.
The audioprocessor which has been addressed 
has to generate an acknowledge after the recep
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can 
generate the STOP information in order to abort 
the transfer.

Transmission without Acknowledge
Avoiding to detect the acknowledge of the audio
processor, the pP can use a simplier trans
mission: simply it waits one clock without check
ing the slave acknowledging, and sends the new 
data.
This approach of course is less protected from 
misworking and decreases the noise immunity.

SDA / X " A

SCL /  \ /  \
D A T A  LINE C H A N G E

S T A B L E , D A T A D A T A
U A L I D A L L O U E D

M S B T D A 7 3 0 0  - 0 9

Figure 15: Timing Diagram of l2CBUS

TV I \ J T

Figure 16: Acknowledge on the l2CBUS



TDA7318

SOFTWARE SPECIFICATION 
Interface Protocol
The interface protocol comprises:
■ A start condition (s)
■ A chip address byte, containing the TDA7318

address (the 8th bit of the byte must be 0). The 
TDA7318 must always acknowledge at the end 
of each transmitted byte.

■ A sequence of data (N-bytes + acknowledge)
■ A stop condition (P)

TDA7318 ADDRESS

MSB first byte LSB MSB LSB MSB LSB

| s | i | o | o | o | i | 0 | 0 | 0 | AX | | | DATA | | I I ack| I | | DATA | | I I AX P |

Data Transferred (N-bytes + Acknowledge)
ACK = Acknowledge 
S = Start 
P = Stop

MAX CLOCK SPEED 10Okbits/s

SOFTWARE SPECIFICATION
Chip address

1 0 0 0 1 0 0 0
MSB LSB

DATA BYTES

MSB LSB FUNCTION
0 0 B2 B1 BO A2 A1 AO Volume control
1 1 0 B1 BO A2 A1 AO Speaker ATT LR
1 1 1 B1 BO A2 A1 AO Speaker ATT RR
1 0 0 B1 BO A2 A1 AO Speaker ATT LF
1 0 1 B1 BO A2 A1 AO Speaker ATT RF
0 1 0 G1 GO S2 S1 SO Audio switch
0 1 1 0 C3 C2 C1 CO Bass control
0 1 1 1 C3 C2 C1 CO Treble control

Ax = 1.25dB steps; Bx = 10dB steps; Cx = 2dB steps; Gx = 6.25dB steps

5 i SGS-THOMSON
[IDtgl^OIlLigir^ORODOi

9/11
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TDA7318

SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description) 
Volume

MSB LSB FUNCTION
0 0 B2 B1 B0 A2 A1 A0 Volume 1,25dB steps

0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5
1 0 1 -6.25
1 1 0 -7.5
1 1 1 -8.75

0 0 B2 B1 B0 A2 A1 A0 Volume 10dB steps
0 0 0 0
0 0 1 -10
0 1 0 -20
0 1 1 -30
1 0 0 -40
1 0 1 -50
1 1 0 -60
1 1 1 -70

For example a volume of -45dB is given by: 
0 0 T O 0 1 0 0

Speaker Attenuators

MSB LSB FUNCTION

1 0 0 B1 B0 A2 A1 A0 Speaker LF
1 0 1 B1 B0 A2 A1 AO Speaker RF
1 1 0 B1 B0 A2 A1 AO Speaker LR
1 1 1 B1 B0 A2 A1 AO Speaker RR

0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5
1 0 1 -6.25
1 1 0 -7.5
1 1 1 -8.75

0 0 0
0 1 -10
1 0 -20
1 1 -30

, 1 1 1 1 1 Mute

For example attenuation of 25dB on speaker RF is given by: 
1 0  1 1 0  1 0  0

10/11
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TDA7318

Audio Switch

MSB LSB FUNCTION

0 1 0 G1 GO S2 S1 SO Audio Switch
0 0 0 Stereo 1
0 0 1 Stereo 2
0 1 0 Stereo 3
0 1 1 Stereo 4
1 0 0 Not allowed
1 0 1 Not allowed
1 1 0 Not allowed
1 1 1 Not allowed

0 0 +18.75dB
0 1 +12.5dB
1 0 +6.25dB
1 1 OdB

For example to select the stereo 2 input with a gain of +12.5dB the 8bit string is: 
0 1 0 0 1 0 0 1

Bass and Treble

0
0

1
1

1
1

0
1

CO CO
O

O

CM CM
O

O C1
C1

CO
CO

Bass
Treble

0 0 0 0 -14
0 0 0 1 -12
0 0 1 0 -10
0 0 1 1 -8
0 1 0 0 -6
0 1 0 1 -4
0 1 1 0 -2
0 1 1 1 0

1 1 1 1 0
1 1 1 0 2
1 1 0 1 4
1 1 0 0 6
1 0 1 1 8
1 0 1 0 10
1 0 0 1 12
1 0 0 0 14

C3 = Sign
For example Bass at -10dB is obtained by the following 8 bit string: 
0 1 1 0 0 0 1 0

j Purchase of I2C Components of SGS-THOMSON Microelectronics, conveys a licence under the Philips 
I l2C Patent Rights to use these components in an l2C system, provided that the system conforms to 
! the l2C Standard Specifications as defined by Philips.

11/11SGS-THOMSON
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TDA7326

AM-FM RADIO FREQUENCY SYNTHESIZER
ADVANCE DATA

■ FM INPUT AND PRECOUNTER FOR UP TO 
160MHz

■ AM INPUT FOR UP TO 32MHz
■ 6-BIT SWALLOW COUNTER, 8-BIT PRO

GRAMMABLE COUNTER FOR FM AND SW
■ 14-BIT PROGRAMMABLE COUNTER FOR LW 

AND MW
■ ASYNCHRONOUS 8-BIT SERIAL INTERFACE
■ ON-CHIP REFERENCE OSCILLATOR AND 

COUNTER
■ PROGRAMMABLE SCANNING STEPS FOR 

AM AND FM
■ DIGITAL PHASE DETECTOR
■ ON-CHIP LOOP FILTER
■TWO SEPARATE FREE PROGRAMMABLE 

FILTER APPLICATIONS AVAILABLE
■ TUNING VOLTAGE OUTPUT 0.5 TO 9V
■ PROGRAMMABLE CURRENT SOURCES TO 

SET THE LOOP GAIN
■ ON-CHIP POWER ON RESET
■ STANDBY MODE
■SWITCH OUTPUT

DESCRIPTION
The TDA7326 is a PLL frequency synthesizer in
CMOS technology that performs all the function of
a PLL radio tuning system for FM and AM (LW, MW,
SW).

PIN CONNECTIONS

VDD2 C 1 16 D *-PIN2

w  L 2 15 D LPIN1

VREF [ 3 14 D i- POUT

CLK L 4 13 ]  GND

DATA L 5 12 ]  AM-IN

DLEN L ]  FM-IN

OSCIN L 7 10 1 VDD1

OSCOUT [ 8 9 ]  TST/OUT

' 9 1 D S T D A 7 3 2 6 -0 1

January 1991 1/11

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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TDA7326

PIN FUNCTIONS

Number Name Function

1 VdD2 Positive Power Supply for Loop Filter (9V)

2 I SET Current Adjust for the Charge Pump

3 V ref Reference Voltage for Comparator

4 CLK Bus Interface

5 DATA Bus Interface

6 DLEN Bus Interface

7 OSCIN Oscillator Input

8 OSCOUT Oscillator Output

9 TST/OUT Port Output and Test Input Output

10 Vddi Positive Power Supply for Logic (5V)

11 FM-IN FM Oscillator Input

12 AM-IN AM Oscillator Input

13 GND Negative Power Supply

14 LPOUT Loop Filter Output

15 LPIN1 Loop Filter Input 1

ID LPiN2 Loop Filter Input 2

BLOCK DIAGRAM

OSC IN [7  

O SCO UT [8

9 1 DSTDA7326-02

2/11
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TDA7326

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

V d d i  - V s s Supply Voltage - 0.3 to + 7 V

V d D2 -  V s s Supply Voltage -0.3 to + 12 V

V lN Input Voltage V s s  - 0.3 to V d d  + 0.3 V

V o u r Output Voltage V s s  • 0.3 to V d d  + 0.3 V

I IN Input Current -10 to + 10 mA

lo U T Output Current -10 to + 10 mA

P d Power Dissipation 150 mW

T s tg Storage Temperature -55 to + 125 °C

T a Ambient Temperature -40 to + 85 °C

ELECTRICAL CHARACTERISTICS
Ta = 25°C, Vddi - Vss = 5V, Vdd2 - Vss = 9V (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

V d d i Supply Voltage 4.5 5 5.5 V

V d D2 Supply Volatge 10 V

Id d i Supply Current * fosc = 4M Hz no output load 
FM = 100MHz

15 20 mA

• fosc = 4M Hz no output load 6 10 mA

* Standby mode 1 pA

Id D2 Supply Current R iset = 22kQ 2 3 mA

RF INPUTS

f i A M Input Frequency AM Sinus 0.5 32 MHz

f i F M Input Frequency FM Sinus 30 160 MHz

Vi a m Input Voltage AM 0.6 to 16MHz (Sinus) 20 600 i t i V r m s

Vi F M Input Voltage FM 70 to 120MHz (Sinus) 30 600 I T I V r M S

Z|N Input Impedance AM fiN — 12MHz 1400 Q

Z|N Input Impedance FM fiN = 120MHz 200 Q

OSCILLATOR

fosc Oscillation Frequency 4 MHz

tbu Built up Time Euro-quartz ITT 100 ms

C|N Internal Capacity 9 pF

CoUT Internal Capacity 9 pF

Z|N Input Impedance fosc = 4MHz 4 kQ

POWER ON RESET

t R IS E Supply Rise Time 10% to 90% 0 . 0 1 ms

Vton Trigger Level On 1.4 0.9 V

Vtoff Trigger Level Off 3.5 V

SGS-IHOMSON 3/11
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TDA7326

ELECTRICAL CHARACTERISTICS (continued)

Ta = 25°C, Vddi - Vss = 5V, Vdd2 - Vss = 9V (unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
PLL CHARACTERISTICS

f s T E P Step Width AM f o s c  = 4MHz 1/2.5 kHz

f s T E P Step Width FM f o s c  = 4MHz 12.5/25 kHz

f R E F Reference Frequency AM fosc = 4MHz 1/2.5 kHz

fR E F Reference Frequency FM fosc = 4MHz 12.5/25 kHz

BUS INTERFACE INPUT

-IlL Input Leakage Current V|N = Vss -10 + 10 pA

IlH Input Leakage Current qa
!■>il>

-10 + 10 pA

V|H High Input Voltage Leading edge 3.4 V

V|L Low Input Voltage Trailing edge 1.6 V
TRANSFER TIME (see Figure 4) 
Waiting Time

ti CLKtoDLEN 0.2 ps

t3 DATA to CLK 0.1 ps

ts DATA to CLK 0.4 ps
Data Repetition Time

L .... J l - ....... ! i I ° -1 L _  i ms J
Setup Time

I  t2 I DLEN to CLK 1 ps

Hold Time

t4 CLK to DATA 0 ps

te CLK to DLEN 0.4 ps

tP H  = t p L Pulse Width CLK 1 ps

LOOP FILTER INPUT

- 11N Input Leakage Current V in = Vss, P d o u t  = tristate -0.1 +  0 . 1 pA

I IN Input Leakage Current V i n  =  V d d , P d o u t  = tristate -0.1 +  0 . 1 pA

LOOP FILTER OUTPUT

I Vo I Output Voltage I = 0.2mA, V d d 2 = 10V 0.5 9 V

GENERAL DESCRIPTION

This circuit contains a frequency synthesizer and a 
loop filter for an FM and AM radio tuning system. 
Only a Vco is required to build a complete PLL 
system.
A small signal of the AM and FM Vco can be 
accepted by the circuit.
For FM and SW application, the counterworks in a 
two stages configuration.
The first stage is a swallow counter with a four 
modulus (:32/33/64/65) precounter.
The second stage is an 8-bit programmable 
counter.
For LW and MW application, a 14-bit programma
ble counter is available.
The circuit receives the scalling factors for the 

4/11

programmable counters and the values of the ref
erence frequencies via a three line serial bus inter
face.
The reference frequency is generated by a 4MFIz 
XTAL oscillator followed by the reference divider. 
The reference- and step-frequency is 1 or 2.5kFlz 
for AM.
For FM mode a step frequency of 12.5 and 25kHz 
can be selected.
The circuit checks the format of the received data 
words.
Vaiid data in the interface shift register are stored 
automatically in buffer registers at the end of trans
mission.

57 SGS-THOMSON
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TDA7326

GENERAL DESCRIPTION (continued)

The output signals of the phase detector switch the 
programmable current sources.
Their currents are integrated in the loop filter to a 
DC voltage.
The values of the current sources are programma
ble by two bits also received via the serial bus. 
The loop filter amplifier is supplied by a separate 
positive power supply, to minimize the noise in
duced by the digital part of the system.
The loop gain can be set for different conditions. 
After a power on reset, all registers are reset to zero 
and the standby mode is activated.
In standby mode, oscillator, reference counter, AM

Figure 1a

V |N (mV)

Input Sensitivity FM
9 1 DSTDA7326-03A

2. Register Organisation
2.1. REGISTER LOCATION 
The data registers (bit2...bit7) for the control regis
ter and the data registers PC0...PC7, SW0...SW5 
for the counters are organized in four words, iden
tified by two address bits (bitO and bit1), bitO is the

input and FM input are stopped. The power con
sumption is reduced to a minimum.

DETAILED DESCRIPTION OF THE PLL FRE
QUENCY SYNTHESIZER

1. Input Amplifiers
Signals applied on AM and FM input are amplified 
to get logic level in order to drive the frequency 
dividers.

Typical input impedance : for FM input is 200£2 and 
AM input is 1.5kQ.
Input sensitivity (see Figures 1a and 1b).

Figure 1b

Input Sensitivity AM
9 1 DSTDA7326-03B

first bit to be send by the controller, bit7 is the last 
one. The order and the number of the bytes to be 
transmitted is free selectable. The modification of 
the PC0...PC7 registers is valid for the internal 
counters only a fte r transm iss ion of b ite4  
(SW0...SW5).

byte MSB - bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 LSB - bit 7
adr 0 adr 1 data 0 data 1 data 2 data 3 data 4 data 5

byte 1 0 0 test 0 test 1 test 2 SOUT CURR2 fREF

byte 2 0 1 PC7 PC6 LPF1/2 CURR1 SWM/DIR AM/FM
byte 3 1 0 PC5 PC4 PC3 PC2 PC1 PCO
byte 4 1 1 SW5 SW4 SW3 SW2 SW1 SWO

2.2 CONTROL AND STATUS REGISTERS

Register Name Function Location (byte - bit)
SWM/DIR Swallow-, direct-mode switch 2 - 6

AM/FM AM-, FM-band switch 2-7

fREF Selection of reference frequency 1 -7
CURR1 Current select of charge pump 2 - 5
CURR2 Current select of charge pump 1 -6

LPF1/LPF2 Loop filter input select 2 - 4
SOUT Switch output condition 1 -5

5/11/ 3 T  SGS-THOMSON
* 7 #
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3. Divider from Vco Frequency to Reference 
Frequency
This divide provides a low frequency f s Y N  which is 
phase compared with the reference frequency fr e f .

3.1 OPERATING MODE
Four operating modes are available : FM mode, AM 
swallow mode, AM direct mode, standby mode.

Figure 2

The FM or AM signal is applied to a four modulus : 
32/33/64/65 high speed prescaler, which is con
trolled by a 6 bit divider ’A’. This divider is controlled 
by the 6 bit SC register. In parallel the output of the 
prescaler is connected to a 8 bit divider ’B’. This 
divider is controlled by the 8 bit PC register. For FM 
mode with 25kHz reference frequency operation, 
the divider A is a 5 bit divider. The high speed 
prescaler is working in : 32/33 dividing mode. Bit 6 
of the SC register has to kept to "0".

Dividing range calculation :
For FM mode with 12.5kHz reference frequency
and SW swallow mode operation :
fvco = [ 65 • Ai + (Bi + 1 - A i) • 64 ] .  fREF or
fvco = (64 • Bi + Ai + 64) • fREF
Important: For correct operation B > 64 and B > A.

They are user programmable with the SWR/DIR 
and AM/FM registers.
Standby mode : all functions are stopped. This 
allows low current consumption without lost of in
formation in all registers.
3.2 FM AND AM (SW) OPERATION (SWALLOW 
MODE)

At FM mode with 25kHz reference frequency : 
f v C O  = [ 33 ' A2 + (B2 + 1 - A2) • 32 ] ■ fR E F  

fvco = (32 • B2 + A2 + 32) • fREF 
Important : For correct operation B > 32 and B > A.

A and B are variable values of the dividers.
To keep the actual tuning frequency after a modifi
cation of the reference frequency, the values of the 
dividers have to be modified in the following way.

Switching from 25kHz to 12.5kHz reference fre
quency : Bi = B2, Ai = A2 • 2 
Switching from 12.5kHz to 25kHz reference fre
quency :

B2 = B i, A2 = ^ a n d  A2 = 

for odd valuesAi.

R E G IS T E R  S T A T U Sû n
C U R R 1 C U R R 2 I CHARGE

(ratio)

0 0 1

1 0 100

1 1 60

0 1 40

J Ö 1

_ 0 L

R E G IS T E R  S T A T U Sû s
f  REF S W M

/D IR

A M /F M M O D E f  REF
freq

X 0 0 S T O P 0

0 1 1 S W 1k

1 1 1 S W 2 .5 k

0 1 0 FM 1 2 .5 k

1 1 0 FM 2 5 k

PD

R E G IS T E R  S T A T U S

T E S T 0 TE S T1 T E S T 2 T S T /O U T

PIN

O S C IN

PIN

0 0 0 S O U T O S C

1 0 0 f REF O U T O S C

0 1 0 P H I IN 1 REF 'N

1 1 0 fsYN O I-JT f REF IN

0 0 1 W ' N O S C

91 DS TDA7326-04
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3.3 AM DIRECT MODE OPERATION FOR SW, MW AND LW 

Figure 3

O S C O U T

R E G IS T E R  S T A T U Sû s
C U R R 1 C U R R 2 I CHARGE

(ra tio )

0 0 1

1 0 1 0 0

1 1 6 0

0 1 4 0

R E G IS T E R  S T A T U S F U N C T IO N

f REF S W M

/D IR

A M /F M M O D E f REF
fre q

X 0 0 S T O P 0

0 1 0 A M 1 k

1 1 0 A M 2 .5 k

R E G IS T E R  S T A T U Sd j j F U N C T IO N

TESTO TEST1 TEST2 TST/OUT
PIN

OSC I N 
PIN

0 0 0 SOUT OSC

1 0 0 f REF OUT OSC

0 1 0 PHI IN : fR E F  IN

1 1 0 fs w O U T fR E F  IN

0 0 1 f SYNIN OSC

The AM signal is directly applied to the 14 bit static 
divider ’C’. This divider is controlled by both SC and 
PC registers.
Dividing range : fvco = (C + 1) • fREF

4. Reference Frequency Generator
The crystal oscillator clock is divided by the refer
ence frequency divider to provide the reference 
frequency to the phase comparator. Reference 
frequency divider range is selectable by the pro
gramming bit ’fREF’. Available reference frequency 
are shown in following table.

9 1 DSTDA7326-05

AM/FM fREF fREF (kHZ)

0 0 12.5
0 1 25
1 0 1
1 1 2.5

5. Three State Phase Comparator
The phase comparator generates a phase error 
signal according to phase difference between fsYN 
and fREF- This phase error signal drives the charge 
pump current generator.

SGS-THOMSON 7/11
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Figure 4

Duration and polarity of those pulses are deter- 
mined by the phase error signal. The current abso- 
lute values are programmable by ’CURR1’ and 
’CURR2’ register and controlled by an external 
resistor Riset connected to Pin 2 and GND. Avail
able current values are shown on following table.

To increase the flexibility in application the negative 
input can be switched to two input pins (Pins 15 
and 16). This switch is controlled by TPF’ register 
with ’LPF’ low Pin 15 is active and ’LPF’ high Pin 
16 is active. This feature allows two separate active 
filters with different performance.

R iset (kQ) 10 22 47

Currl Curr2 IC H A R G E  ( H A )

0 0 1
0 1 40
1 0 100
1 1 60

7. Low Noise MOS Op-Amp
A low noise Op-Amp is available on chip. The 
positive input of this Op-Amp is connected to an 
internal voltage divider and to Pin 3 ’Vref’. The 
negative input is connected to the charge pump 
output.

8. Switch Output
At Pin 9 TST/SOUT’ a digital n-channel open drain 
output is available in application. This output is 
controlled by the ’SOUT’ -register.

9. C-Bus Interface
This interface allows communication between the 
PLL device and jup systems. A bus control system 
check the format of transmission, only eight bit 
word transmission is allowed. Four registers with 6 
bit are user programmable. The selection of this 
four registers is controlled by two address bits.

8/11
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Figure 6 : Bit Organisation of Bus Transfer

Loading registers for all bytes of the programmable counters and all control registers

0 1 PC7 PC6
LPF1
/LPF2 CURR1

SWM
/DIR

AM
/FM

1 0 PC5 PC4 PC3 PC2 PC1 PC1

0 1 1 SW5
(0 )*

SW4 SW3 SW2 SW1 SWO 0 0 0 0 0 SOUT CURR2 * REF

Loading registers for all bytes of the programmable counters and all control registers

0 1 PC7 PC6
LPF2
/LPF1

CURR1
SWM
/DIR

AM
/FM

1 0 PC5 PC4 PC3 PC2 PC1 PC1 0

0 1 1 SW5
(0 )*

SW4 SW3 SW2 SW1 SWO

Loading registers for 11 or 12 bits of the programmable counters

1 0 PC5 PC4 PC3 PC2 PC1 PCO 1 1
SW5
(0 )*

SW4 SW3 SW2 SW1 SWO

Loading registers for 5 or 6 bits of the programmable counters

1 1 SW5 SW4 SW3 SW2 SW1 SWO
(0 )*

Setting control register for loop filter select, charge pump current, mode select

0 1 X X
LPF2
/LPF1

CURR1
SWM
/DIR

AM
/FM

Setting control register for switch output Pin 9, charge pump current bit2, reference frequency select

0 0 0 0 0 SOUT CURR2 f  REF

Test mode-initialization

0 0 TST0 TST1 TST2 SOUT CURR2 f  REF

* This bit has to be '0' for f REF = '1 ' (f REF = 25kHz in FM mode)
91 DSTDA7326-08
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Figure 7 : Bit Organisation of Bus Transfer (continued)

FM mode, loopfilter 1, f r e f  = 12.5kHz, charge pump current 100pA 
SOUT = 1, divider ratio = 7816, input frequency FM IN = 98.50MHz

0 1 0 1 1 1 1 0 1 0 1 1 1 0 1 0 7

C> 1 1 0 0 1 0 0

■

0 0 0 0 0 0 1 0 0

Switch from 98.50MHz to 99.00MHz input frequency FM mode

1 1 0 0 1 1 0 0

Switch from 100pA to 1 pA charge pump current

0 1 0 1 0 0 1 0

Switch Pin 9 'SOUT' from '1' to 'C

0 0 0 0 0 0 0 0

AM mode (MW), loopfilter 2, fREF = 1kHz, charge pump current 100pA 
SOUT = 1, divider ratio = 543, input frequency AM IN = 544kHz

0 1 0 0 0 1 0 1 1 0 0 0 1 0 0 0 7

7 1 1 0 1 1 1 1 1 0 0 0 0 0 1 0 0

Switch from 544kHz to 800kHz input frequency

1 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1

SWitch from 800kHz to 791 kHz AM input frequency

1 1 0 1 0 1 1 0

91 DSTDA7326-09
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Figure 8 : Application with two Loop Filters

VDD2

(+ 9V)

v DD1

(+ 5V) 

GND

91 DSTDA7326-10

Figure 9 : Application with one Loop Filter

v DD2

(+ 9V)

v DD1

(+ 5V) 

GND

91 D STDA7326-11
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SINGLE CHIP RDS DEMODULATOR + FILTER
ADVANCE DATA

.  HIGH PERFORMANCE, STABLE 57KHz FIL
TER

.  FILTER ADJUSTMENT FREE AND WITHOUT 
EXTERNAL COMPONENTS 

.  PURELY DIGITAL RDS DEMODULATION 
WITHOUT EXTERNAL COMPONENTS 

.  ARI OUTPUT (SK INDICATION)
■ RDS SIGNAL QUALITY OUTPUT
.  4.332MHz CRYSTAL OSCILLATOR 

(8.664MHz OPTIONAL)
■ LOW NOISE MIXED BIPOLAR/CMOS TECH

NOLOGY

DESCRIPTION
The TDA7330 is a RDS (Radio Data System) de
modulator. The 1C includes a 57KHz switched ca
pacitor input band pass filter, a bit rate clock re
covery circuit, DSB demodulator circuit, 
BI-PHASE PSK decoder, differential decoding cir
cuit, ARI identification and signal quality outputs.

BLOCK DIAGRAM

S 27pF
C5

May 1991 1/3

T h is  is a d v a n c e d  in fo rm a tio n  o n  a  n e w  p ro d u c t n o w  in d e v e lo p m e n t o r  u n d e rg o in g  e va lu a tio n . D e ta ils  a re  s u b je c t to  ch a n g e  w ith o u t no tice , n o tice .
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
VS Supply Voltage 7 V
Top Operating Temperature Range -40 to 85 °C
Tstg Storage T emperature -40 to 150 °c

THERMAL DATA

Symbol Description DIP20 SO20 Unit
Rth j-case Thermal Resistance Junction-case Typ. too 200 °C/W

PIN CONNECTION (Top view)

PIN FUNCTION * *

Nr. Name Description
1 MUXIN RDS input signal.
2 Vref Reference voltage
3 COMP Not inverting comparator input (smoothing filter)
4 FIL OUT Filter Output
5 GND Ground
6 T1 Testing output pin (not to be used)
7 T3 Testing output pin (not to be used)
8 T4 Testing output pin (not to be used)
9 OSC OUT Oscillator output
10 OSC IN Oscillator Input
11 T57 Testing output pin (not to be used)
12 RDCL RDS clock output
13 RDDA RDS data output
14 QUAL Output for signal quality indication (High = good)
15 ARI Output for ARI indication (High when RDS + ARI signal is present) 

(High when only ARI is present)
(Low when only RDS is present) 
(indefined when no signal is present)

16 Vcc Supply Voltage
17 T2 Testing output pin (not to be used)
18 FSEL Frequency selector pin
19 TM Test mode pin (open = normal RUN)

(closed to V cc  = Test mode)
20 FOR Reset Input for testing (active high)

2/3
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TDA7330

ELECTRICAL CHARACTERISTICS (Vcc = 5V, Tamb = 25°C; fosc = 4.332MHz; V)N = 20mVrms unless 
otherwise specified)

| Symbol | Parameter | Test Condition [ Min. [ Typ. [ Max. | Unit

SUPPLY

Vcc Supply Voltage 4.5 5 5.5 V

Is Supply Current 9 mA

FILTER

Fc Center Frequency 56.5 57 57.5 KHz

BW 3dB Bandwidth 2.5 3 3.5 KHz

G Gain f = 57KHz 18 20 22 dB

A Attenuation Af = +4KHz 18 22 dB
f = 38KHz; Vi = SOOmVrms 50 80 dB
f = 67KHz; V  = 250mVrms 35 50 dB

APh Phase non linearity A (see notel ) 0.5 5 DEG
B (see note 1) 1 7.5 DEG
C (see notel) 2 10 DEG

Ri Input Impedance 100 160 200 KO

S/N Signal to Noise Ratio V, = 3mVrms 30 40 dB

Vi Input Signal f = 19KHz; T3 < -40dB (see 1 Vrms
note2) 50 mVrms
f = 57KHz (RDS + ARI)

Rl Load Impedance Pin 4 100 KO

LIMITER

[ RA 1 Resistance pin 3-4 | | 15 1 21 [ 28 [ KO [

OSCILLATOR

Fosc Oscillator Frequency Fsel = Open (*)
Fsel = Closed to Vcc (**)

4.332
8.664

MHz
MHz

VCLL Clock Input level LOW 1 V

VCLH Clock Input Level HIGH 4 V

Output Amplitude 5 Vpp

CHRISTAL TYPE = EURO QUARTZ
(*) FSEL pin has an internal 40KQ  pull down resistor A 4.332M Hz Q UARTZ must be used (**) A 8 .664M Hz QUARTZ must be used.

DEMODULATOR

Srds RDS Detection Sensitivity 1 mVrms

Sari ARI Detection Sensitivity 3 mVrms

Tiock RDS Lockup Time 100 ms

VoH Output HIGH Voltage Il = 0.5mA 4 V

VOL Output LOW Voltage Il = 0.5mA 1 V

fRDS Data Rate for RDS 1187.5 Hz

Note(1):
The phase non linearity is defined as: APh = | -2 $ 2  + (|)f1 + <|>f3 |
where (j)fx is the input-output phase difference at the frequency fx (x. = 1,2,3)

Measure f1 (KHz) f2 (KHz) f3 (KHz) APh max
A 56.5 57 57.5 A cn

B 56 57 58 <7.5°
C 55.5 57 58.5 <10°

Note(2): The 3th harmonic (57KHz) must be less than -40dB in respect to the input signal plus gain.

_____________________________________ / Z T  SGS-THOMSON_________
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RDS FILTER
ADVANCE DATA

.  HIGH PERFORMANCE, STABLE 57KHz FIL
TER

■ HIGH SELECTIVITY
■ FLAT GROUP DELAY
■ HIGH PERFORMANCE LIMITER
.  VERY FEW EXTERNAL COMPONENTS
■ 4.332MHz CLOCK OSCILLATOR 

(8.664MHz OPTIONAL)

DESCRIPTION
The TDA7332 is an RDS filter, realized in 
switched capacitor technique.
The 4 biquad stage architecture is working with 
4.332MHz clock.
Optionally a 8.664MHz xtal can be used.
The filter has a center frequency of 57KHz and a 
bandwidth of 3KHz. Input 2nd order antialiasing fil
ter and output smoothing filter are provided.

TEST CIRCUIT

C3 1 0 0 n F

M P X IN
! 2 7 p F  

C5

May 1991 1/3

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice, notice.
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TDA7332

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 7 V
Top Operating Temperature Range -40 to 85 °C
Tstg Storage T emperature -40 to 150 °c

THERMAL DATA

Symbol Description DIP14 S014 Unit
Rth j-case Thermal Resistance Junction-case Typ. 100 200 °C/W

PIN CONNECTION (Top view)

O S C O U T  C  

N X .  C  

G N D  C  

N X .  C  

N P X I N  C  

N X .  C  

U R E F  C

1 4  □  

1 3  □  

12 □ 
11 □ 
10 □ 

9 □  

8 □

O S C I N

UC-C.-

F I L O U T

F S E L

C O M P O U T

N X .

+ C 0 Î 1 P

t190 TD 0F 332-01

BONDING PAD LOCATIONS (Top view)

GND

OSCOUT

O S C IN

UDD

nS î  TDfi7 3 3 2 - 0 5

2/3

COMPOUT FS EL  F I L O U T  

*--------------  2 .13mm ----------------
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TDA7332

ELECTRICAL CHARACTERISTICS (Vcc = 5V, Tamb = 25°C; fosc = 4.332MHz; V in = 20mVrms unless 
otherwise specified)

Symbol 1__________ Parameter Test Condition Min. J i t Max. Unit

SUPPLY SECTION

Vcc Supply Voltage 4.5 5 5.5 V

Is Supply Current 6 9 14 mA

FILTER

Fc Center Frequency 56.5 57 57.5 KHz

BW 3dB Bandwidth 2.5 3 3.5 KHz

G Gain f = 57KHZ 18 20 22 dB

A Attenuation Af = +4KHz 18 22 dB
f = 38KHz; V  = 500mVrms 50 80 dB
f = 67KHz; V, = 250mVrms 35 50 dB

APh Phase non linearity A (see notel) 0.5 5 DEG
B (see notel) 1 7.5 DEG
C (see notel) 2 10 DEG

Ri Input Impedance 100 160 200 K Q.

S/N Signal to Noise Ratio Vj = 3mVrms 30 40 dB

Vi Input Signal f = 19KHz; T3 < -40dB (see note2) 1 Vrms
f = 57KHZ (RDS + ARI) 50 mVrms

Rl Load Impedance Pin 12 100 K a

LIMITER

RA Resistance pin 8-12 15 21 28 KQ

Vol Comp. Output LOW lo = +0.5mA 1 V

VoH Comp. Output HIGH 10 = -0.5mA 4 V

Duty Cycle Vi = 1 mVrms 50 %

OSCILLATOR

Fosc Oscillator Frequency Fsel = Open
Fsel = Closed to Ground

4.332
8.664

MHz
MHz

Output Amplitude 5 Vpp

VcLL Clock Input Level LOW 1 V

VoLH Clock Input Level HIGH 4 V

CRYSTAL TYPE = EURO QUARTZ

Note (1):
The phase non linearity is defined as: APh = | -2 (|>f2 + (j)f1 + <|)f3 |
where (j)fx is the input-output phase difference at the frequency fx (x = 1,2,3)

Measure f1 (KHz) f2 (KHz) f3 (KHz) APh max
A 56.5 57 57.5 <5°
B 56 57 58 <7.5°
C 55.5 57 58.5 <10°

Note (2): The 3th harmonic (57KHz) at the output (pin12) must be less than -40dB in respect to the input signal plus gain.

rZ J  SGS-THOMSON 3/3

757





TDA7350
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22W BRIDGE-STEREO AMPLIFIER FOR CAR RADIO

■ VERY FEW EXTERNAL COMPONENTS 
.  NO BOUCHEROT CELLS
.  NO BOOSTRAP CAPACITORS
■ HIGH OUTPUT POWER
i  NO SWITCH ON/OFF NOISE
■ VERY LOW STAND-BY CURRENT 
.  FIXED GAIN (30dB STEREO)
.  PROGRAMMABLE TURN-ON DELAY

Protections:
.  OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE
■ VERY INDUCTIVE LOADS
■ LOUDSPEAKER PROTECTION
.  OVERRATING CHIP TEMPERATURE
■ LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GROUND

DESCRIPTION
The TDA7350 is a new technology class AB 
Audio Power Amplifier in the Multiwatt® package 
designed for car radio applications.

PRELIMINARY DATA

Thanks to the fully complementary PNP/NPN out
put configuration the high power performance of 
the TDA7350 is obtained without bootstrap ca
pacitors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.

APPLICATION CIRCUIT BRIDGE

S U i

2 2 u f X
C4 X

7SUR 
-2 u F  tJ = i 

C3 ^

C2 „ 5

C l
0 « 22uF

22°0uF(=L3 J jL00nF
C5

11 I I C6

-o +Us

STAND-BY
0UT2

T D A 7 3 5 0

IN 2 ( + )
GUT 1

IN K  + ) OUT P ' GND
I N I ( - ) BRIDGE S-GND

2 _ i .  31

10

H88TDfi?35Q-02

May 1991 1/20
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PIN CONNECTION (Top view)

z

II

J]

3̂ 

^)

STAND-BY 
OUT 1 
+ Us 
OUT 2 
SUR 
P-GND 
I N 2 (+)
BRIDGE/STEREO
S-GND
I N K - }
I N K  + )

TAB CONNECTED TO PIN 6 f l  9  9  T D ft  ?  3  5  9  - 2 9

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit
Vs Operating Supply Voltage 18 V
VS DC Supply Voltage 28 V
Vs Peak Supply Voltage (for t = 50ms) 40 V

lo Output Peak Current (non rep. for t = 10Ojis) 5 A

io Output Peak Current (rep. freq. > 10Hz) 4 A

P to t Power Dissipation at T caSe = 85°C 36 W

Tstq.TJ Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit
Rthj-case Thermal Resistance Junction-case Max 1.8 °C/W

2/20
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TDA7350

ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb = 25°C, Vs = 14.4V, f = 1 KHz unless 
otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage Range 8 18 V

Id Total Quiescent Drain Current stereo configuration 120 mA

A sb Stand-by attenuation 60 80 ■ dB ■;

Is B Stand-by Current 100 |iA

Tsd Thermal Shut-down Junction 
Temperature

150 °C

STEREO

Po Output Power (each channel) d = 10%
Rl = 2Q 11 W
Rl = 3 .2a 7 8 w
Rl = 4Q 6.5 w

d = 10%; Vs = 13.2V
Rl = 2a 9 w
Rl = 3 .2a 6.5 w
Rl = 4a 5.5 w

d Distortion Po = 0.1 to 4W; RL = 3.2a 0.5 %

SVR Supply Voltage Rejection Rs = 1Oka C3 = 22jliF 45 50 dB
f=  100 Hz C3 = 100|xF 57

CT Crosstalk f = 1 KHz 45 55 dB
f = 10KHz 50 dB

Ri Input Resistance 30 50 KQ

Gv Voltage Gain 27 29 31 dB

Gv Voltage Gain Match 1 dB

E in Input Noise Voltage R s = 50Q (*) 1.5 |xV
Rs = 10KQ O 2 |iV
Rs = soa (**) 2 pV
R s = 10KÜ n 2.7 7 pV

BRIDGE

Po Output Power d = 10%; Rl = 4£2 
d = 10%; Rl = 3.2a 16

20
22

W
W

d = 10%; Vs = 13.2V 
Rl = 4a 
Rl = 3.2Q

17.5
19

W
W

d Distortion Po = 0.1 to 10W; Rl = 4a 1 %

Vos Output Offset Voltage 250 mV

SVR Supply Voltage Rejection Rs = 10KQ C3 = 22pF 45 50 dB
f = 100Hz C3 = 10OixF 57

Ri Input Resistance 50 Ka

Gv Voltage Gain 33 35 37 dB

E in Input Noise Voltage Rs = 50a (*) 2 pV
Rs = 10KQ (*) 2.5 |iV
Rs = 50Q (**) 2.7 pV
Rs= 10KQ n 3.2 ^v

(*) Curve A
(**) 22Hz to 22KHz

r r z  SGS-THOMSON
A 7# [R®D(S[̂ @E[L[1©™©[MD©S
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Figure 1 : STEREO Test and Appication Circuit

Figure 2 :  P.C. Board and Layout (STEREO) of the circuit of fig. 1 (1:1 scale)

/T T  SGS-THOMSON
762



TDA7350

Figure 3: BRIDGE Test and Appication Circuit

SU1

SUR 
!2 u F c  
C3

2 2 u F X
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Figure 4: P.C. Board and Layout (BRIDGE) of the circuit of fig. 3 (1:1 scale)
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Stereo Test and Applica
tion Circuit)

Component Recommended
Value Purpose Larger than the Recomm. 

Value
Smaller than the Recomm. 

Value
C1 0.22|nF Input Decoup

ling (CH1) — —

C2 0.22jnF Input Decoup
ling (CH2) — —

C3 100|xF Supply Voltage 
Rejection Filter
ing Capacitor

Longer Turn-On Delay Time Worse Supply Voltage Rejection. 
Shorter Turn-On Delay Time 
Danger of Noise (POP)

C4 22|iF Stand-By 
ON/OFF Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220|iF (min) Supply By-Pass Danger of Oscillations
C6 100nF (min) Supply By-Pass Danger of Oscillations
C7 2200pF Output De

coupling CH2
- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

C8 2200|liF Output De
coupling CH1

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

Figure 5: Output Power vs. Supply Voltage 
(Stereo)
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Figure 6: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us ( U )

Figure 7: Output Power vs. Supply Voltage 
(Stereo)
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Figure 8: Output Power vs. Supply Voltage 
(Bridge)
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Figure 9: Output Power vs. Supply Voltage 
(Bridge)
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Figure 10: Drain Current vs Supply Voltage
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Figure 11: Distortion vs Output Power (Stereo) Figure 12: Distortion vs Output Power (Stereo)
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Figure 13: Distortion vs Output Power (Stereo)
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Figure 14: Distortion vs Output Power (Bridge)
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Figure 15: SVR vs. Frequency & Csvr (Stereo) Figure 16: SVR vs. Frequency & C svr; (Stereo)
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Figure 17: SVR vs. Frequency & Csvr; (Bridge)
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Figure 18: SVR vs. Frequency & Csvr; (Bridge)
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Figure 19: Crosstalk vs. Frequency (Stereo)
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Figure 20: Power Dissipation & Efficiency vs. 
Output Power (Stereo)
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Figure 21 : Power Dissipation & Efficiency vs. 
Output Power (Stereo)
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Figure 22: Power Dissipation & Efficiency vs. 
Output Power (Bridge)
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Figure 23: Power Dissipation & Efficiency vs. 

Output Power (Bridge)

The TDA7350 has been developed taking care of 
the key concepts of the modern power audio am
plifier for car radio such as: space and costs sav
ing due to the minimized external count, excellent

electrical performances, flexibility in use, superior 
reliability thanks to a built-in array of protections. 
As a result the following performances has been 
achieved:

■ NO NEED OF BOOTSTRAP CAPACITORS 
EVEN AT THE HIGHEST OUTPUT POWER 
LEVELS

■ ABSOLUTE STABILITY WITHOUT EXTER
NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION, 
ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

.  LOW GAIN (30dB STEREO FIXED WITHOUT 
ANY EXTERNAL COMPONENTS) IN ORDER 
TO MINIMIZE THE OUTPUT NOISE AND OP
TIMIZE SVR

.  SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE 

.  HIGH SVR
■ STEREO/BRIDGE OPERATION WITHOUT 

ADDITION OF EXTERNAL COMPONENT
■ AC/DC SHORT CIRCUIT PROTECTION (TO 

GND, TO Vs, ACROSS THE LOAD)
.  LOUDSPEAKER PROTECTION 
.  DUMP PROTECTION

BLOCK DESCRIPTION 
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 24).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor 
dividers, equal to the feedback networks. This 
allows the outputs to track the SVR pin which is 
sufficiently slow to avoid audible turn-on and turn
off transients.

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
C s v r , more than 55dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The C s v r  sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches -2.5V typ. (fig. 25). The 
mute function is obtained by duplicating the input 
differential pair (fig. 26): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately 
after power-on).

SGS-THOMSON 9/20
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Fig. 25 represents the detailed turn-,on transient 
with reference to the stereo configuration.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (Phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks 
exactly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (-2.5V typ.), 
after that the music signal starts being played.

Stereo/Bridge Switching
There is also no need for external components for

Figure 24: Block Diagram; Stereo Configuration

changing from stereo to bridge configuration (figg. 
24-27). A simple short circuit between two pins 
allows phase reversal at one output, yet maintain
ing the quiescent output voltage.

Stand-by
The device is also equipped with a stand-by func
tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

INPUT 1

10/20 fZ T  SGS-THOMSON
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Figure 25: Turn-on Delay Circuit
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Figure 26: Mute Function Diagram

Figure 27: Block Diagram; Bridge Configuration
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Figure 28: ICV - PNP Gain vs. Ic

Figure 29: ICV - PNP VcE(sat) vs. Ic

Figure 30: ICV - PNP cut-off frequency vs. Ic

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of 4A isolated 
collector PNP (ICV PNP) adds versatility to the 
design. The performance of this component, in 
terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 28, 29, 30 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guar
antees BVceo > 20V and BVcbo > 50V both for 
NPN and PNP transistors. Basically, the connec
tion shown in fig. 31 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.3Q each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A . p) to less than unity at fre
quencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable 
and not prone to oscillation.

Figure 31: The New Output Stage

In contrast, with the circuit of fig. 32, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 33. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

JTZT  SGS-THQMSON 13/20
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Figure 32: A Classical Output Stage

ucc

Figure 33: Amplifier Block Diagram

c COMP

BUILT-IN PROTECTION SYSTEMS 
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance.
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5A peak). 
However, it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular,with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4A.
Fig 34 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is

14/20

below a given limit.
The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 38). In case of AC short circuit or load 
shorted in Bridge configuration, the device is con
tinuously switched in ON/OFF conditions and the 
current is limited.

Figure 34: Circuitry for Short Circuit Detection

772
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Load Dump Voltage Surge
The TDA 7350 has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the 
type shown in fig. 36.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the pul
ses at pin 9 will be held within the limits shown.
A suggested LG network is shown in fig. 35.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.
Polarity Inversion 
Figure 35

FROM
SUPPLY LINE

L = 2mH

M90TDA7358-38

--- ° TO PIN 9
3 0 0 0 U F

16U

Figure 36

device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7350 pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the 
TDA7350 is 18V.
However the device can withstand a DC voltage

up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1) an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all hap
pens is that P0 (and therefore P to t)  and Id are 
reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 37 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 37: Maximum Allowable Power
Dissipation vs. Ambient Temperature

M30TD07350-39

Loudspeaker Protection
The TDA7350 guarantees safe operations even 
for the loudspeaker in case of accidental shortcir- 
cuit.
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

Figure 38: Restart Circuit
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7350 and presents some application 
circuits with suggestions for the value of the com- 
ponents.These values can change depending on 
the characteristics that the designer of the car 
radio wants to obtain,or other parts of the car 
radio that are connected to the audio block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7350 has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor.
As a result of it, the turn on(off) transient spec
trum contents is limited only to the subsonic 
range.The following section gives some brief
n n t o c  t n  n o t  t h o  h o c t  f r o m  t h i c  H o c i n n  f o o t n r o r i t' ^  a'-'1 . . w . . .  t . . . w  « v w . y .  ~V<-
will refer mainly to the stereo application which 
appears to be in most cases the more critical from 
the pop viewpoint.The bridge connection in 
fact,due to the common mode waveform at the 
outputs,does not give pop effect).

TURN-ON
Fig 39 shows the output waveform (before and 
after the "A" weighting filter) compared to the 
value of Csvr.
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is 
from 22uF to 220uF).

Figure 39:
3) Csvr = 22 pF

M90TD0P350 - 41

A  = 2 0 m U / d  i o  

-  B  = 1 U / d  i  0

’  . | .......................A

B

--------- ■L-—-  j 1______ 1______ 1 — _J-----------1-----------1----------

b) Csvr = 47 pF
M90TD07350-42

The turn-on delay (during which the amplifier is in
mute condition) is a function essentially o f : Cout, c) Csvr = 100 pF
Csvr. /7S 0 TD07350 -43
Being: A = 20 m U /d  i v

T1 -  120 • Cout - B - l U / d i v _
T2 -  1200 • Csvr _

The turn-on delay is given by:

:j ........ _ s ............^
T1+T2 STEREO 0

W r” f f* F HI!

T2 BRIDGE

The best performance is obtained by driving the
st-by pin with a ramp having a slope slower than 
2V/ms

B
___ ; i____i------ -------

0 ___ ________ i----- -i------ S O m s / d i Y
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TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other 
car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout,Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor (Cst-by)
♦ the SVR capacitor (Csvr)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constant is given by :

T « Csvr • 2000L& // Rext + Cst-by • 25000 // Rext 
The suggested time constants are :
T > 120ms with Cout=1000pF,Ri_ = 4ohm,stereo 
T > 170ms with COut=2200|aF,Ri_ = 4ohm,stereo 
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 40, 41 show some types of electronic swit
ches (pP compatible) suitable for supplying the st- 
by pin (it is important that Qsw is able to saturate 
with Vce < 150mV).,
Also for turn off pop the bridge configuration is su

perior, in particular the st-by pin can go low faster.

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols,radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7350.
If the SVR pin is at a voltage below 1.5 V, the 
mute attenuation (typ)is 30dB .The amplifier is in 
play mode when Vsvr overcomes 3.5 V.
With the circuit of fig 42 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
43. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.Consequently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output.
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 44.

Figure 40

Figure 41
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Figure 42

Figure 43
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Figure 44 and it is present in phase at the outputs,so this 
signal does not produce effects on the load.The 
typical value of CMRR is 46 dB.
Looking at fig 45, we can see that a noise signal 
from the ground of the power amplifier to the 
ground of the hypothetical preamplifier is ampli
fied of a factor equal to the gain of the amplifier 
(2 .Gv) .
Using a configuration of fig. 46 the same ground 
noise is present at the output multiplied by the 
factor 2 • Gv/200.
This means less distortionless noise (e.g. motor 
cassette noise ) and/or a simplification of the 
layout of PC board.
The only limitation of this balanced input is the 
maximum amplitude of common mode signals 
(few tens of millivolt) to avoid a loss of output 
power due to the common mode signal on the 
output, but in a large number of cases this signal 
is within this range.

BALANCE INPUT IN BRIDGE CONFIGURATION
A helpful characteristic of the TDA7350 is that,in 
bridge configuration, a signal present on both the 
input capacitors is amplified by the same amount

HIGH GAIN ,LOW NOISE APPLICATION
The following section describes a flexible pream
plifier having the purpose to increase the gain of 
the TDA7350.

Figure 45

Figure 46

* t7
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A two transistor network (fig. 47) has been 
adopted whose components can be changed in 
order to achieve the desired gain without affecting 
the good performances of the audio amplifier itself. 
The recommended values for 40 dB overall gain 
are :

Resistance Stereo Bridge

R1 io k q 10KW
R2 4.3KQ 16KQ
R3 io k q 24m
R4 50 KQ 50KQ

Figure 47

Us

10uF

47uF
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22W BRIDGE-STEREO AMPLIFIER FOR CAR RADIO
ADVANCE DATA

.  VERY FEW EXTERNAL COMPONENTS 
h NO BOUCHEROT CELLS 
a NO BOOSTRAP CAPACITORS
* HIGH OUTPUT POWER
.  NO SWITCH ON/OFF NOISE
* VERY LOW STAND-BY CURRENT 
.  FIXED GAIN (30dB STEREO)
.  PROGRAMMABLE TURN-ON DELAY

Protections:
■ OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE
■ VERY INDUCTIVE LOADS
.  LOUDSPEAKER PROTECTION 
.  OVERRATING CHIP TEMPERATURE
■ LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GROUND 
.  ESD

DESCRIPTION
The TDA7350A is a new technology class AB 
Audio Power Amplifier in the Multiwatt® package

APPLICATION CIRCUIT BRIDGE

designed for car radio applications.
Thanks to the fully complementary PNP/NPN out
put configuration the high power performance of 
the TDA7350A is obtained without bootstrap ca
pacitors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.

May 1991_________________________________________________________________________________  1/20

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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PIN CONNECTION (Top view)

S T A N D - B Y  

OUT 1 

+ Us  

0 U T 2  

SUR 

P -GN D  

I N 2 ( +)

B R I D G E / S T E R E O

S- GN D

I N K  - )

I N K  + )

TAB CONNECTED TO P I N M 3 B T D 8 7 3  5 0  -  2 0

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit
VS Operating Supply Voltage 18 V
Vs DC Supply Voltage 28 V
Vs Peak Supply Voltage (for t = 50ms) 40 V
lo Output Peak Current (non rep. for t = 100p,s) 5 A

lo Output Peak Current (rep. freq. > 10Hz) 4 A

P to t Power Dissipation at Tease = 85°C 36 W
Tstq.TJ Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit
R th j-ca se Thermal Resistance Junction-case Max 1.8 °C/W

2/20
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ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb = 25°C, Vs = 14.4V, f = 1 KHz unless 
otherwise specified)

Symbol Param eter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage Range 8 18 V

Id Total Quiescent Drain Current stereo configuration 120 mA

Asb Stand-by attenuation 60 80 dB

ISB Stand-by Current 100

Tsd Thermal Shut-down Junction 
Temperature

150 °c

STEREO

Po Output Power (each channel) d = 10%
Rl = 20 11 W
Rl == 3.2Q 7 8 W
RL = 40 6.5 W

d = 10%; Vs = 13.2V
Rl = 2Q 9 W
Rl = 3.20 6.5 W
Rl = 40 5.5 W

d Distortion Po = 0.1 to 4W; Rl = 3.20 0.5 %

SVR Supply Voltage Rejection Rs = 10kO C3 = 22pF 45 50 dB
f=  100Hz C3 = 100pF 57

CT Crosstalk f =1 KHz 45 55 dB
f = 10KHz 50 dB

Ri Input Resistance 30 50 KO

Gv Voltage Gain 27 29 31 dB

Gv Voltage Gain Match 1 dB

Ein Input Noise Voltage Rs = 500 (*) 1.5 pV
Rs=10KQ (*) 2 pV
Rs = 500 (**) 2 pV
Rs = 1OKO (**) 2.7 7 PV

BRIDGE

Po Output Power

Q
_ 

Q
.

Il 
II

O
 O

“'S
 "'

S iV

Il 
II 

CO
 4̂

.
ho

 E
O

to 16
20
22

W
W

d = 10%; Vs = 13.2V 
Rl = 40  
Rl = 3.20

17.5
19

W
W

d Distortion “O o II p O Rl = 40 1 %

Vos Output Offset Voltage 250 mV

SVR Supply Voltage Rejection Rs = 10KO C 3 = 22pF 45 50 dB
f = 100Hz C3 = 10OpF 57

Ri Input Resistance 50 KO

Gv Voltage Gain 33 35 37 dB

Ein Input Noise Voltage Rs = 500 O 2 nV
Rs = 10KO H 2.5
Rs = 500 H 2.7 |xV
Rs = 10KO n 3.2 nV

(*) Curve A
(**) 22Hz to 22KHz

* t 7
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Figure 1 : STEREO Test and Appication Circuit

M91TDA7359ft - 9 Î

Figure 2: P.C. Board and Layout (STEREO) of the circuit of fig. 1 (1:1 scale)
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Figure 3: BRIDGE Test and Appication Circuit

Figure 4: P.C. Board and Layout (BRIDGE) of the circuit of fig. 3 (1:1 scale)
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Stereo Test and Applica
tion Circuit)

Component Recommended
Value Purpose Larger than the Recomm. 

Value
Sm aller than the Recomm. 

Value
C1 0.22|iF Input Decoup

ling (CH1) — —

C2 0.22(iF Input Decoup
ling (CH2) — —

C3 100pF Supply Voltage 
Rejection Filter
ing Capacitor

Longer Turn-On Delay Time Worse Supply Voltage Rejection. 
Shorter Turn-On Delay Time 
Danger of Noise (POP)

C4 22|llF Stand-By 
ON/OFF Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220pF (min) Supply By-Pass Danger of Oscillations
C6 10OnF (min) Supply By-Pass Danger of Oscillations
07 2200|iF Output De

coupling CH2
- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

C8 2200pF Output De
coupling CH1

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

Figure 5: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 6: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us ( U)

Figure 7: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 8: Output Power vs. Supply Voltage 
(Bridge)

6 8 10 12 14 Us (U)

6/20
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Figure 9: Output Power vs. Supply Voltage

6 8 10 12 14 Us ( U)

Figure 11 : Distortion vs Output Power (Stereo)

0 . 1  0 . 2  0 . 5  1 2 5 Po(bJ)

Figure 10: Drain Current vs Supply Voltage

6 8 10 12 14 Us ( U)

Figure 12: Distortion vs Output Power (Stereo)
r i9 8  TD8 7 3 5 8  -21

Figure 13: Distortion vs Output Power (Stereo)
t198 TD8 7350 - 22

/
Us = 1 - 
RL = 2

4 . 4  U 
Q 1

f  =10 K Hz
1

J
F = 1 (-<Hz

0 . 1 0 . 2  0 . 5  1 2 5 P o ( U )

Figure 14: Distortion vs Output Power (Bridge)

0 . 1  0 . 3  1 3 10 P o ( U )
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Figure 15: SVR vs. Frequency & Csvr (Stereo)

10 30  100  3 0 0  I K  f  ( Hz )

Figure 17: SVR vs. Frequency & Csvr; (Bridge)

10 30  100  30 0  I K  f  ( Hz )

Figure 19: Crosstalk vs. Frequency (Stereo)

100 200 5 0 0  1000 20 0 0  500 0  f  ( Hz )

Figure 16: SVR vs. Frequency & Csvr; (Stereo)

10 30  100 3 0 0  I K  f  ( H z )

Figure 18: SVR vs. Frequency & Csvr; (Bridge)

10 30 100  3 0 0  I K  f  ( H z )

Figure 20: Power Dissipation & Efficiency vs. 
Output Power (Stereo)

0 2 4 5 8 10 P o ( U )
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Figure 21: Power Dissipation & Efficiency vs. 
Output Power (Stereo)

0 1 2 3 4 5  6 7 P □ ( U )

Figure 22: Power Dissipation & Efficiency vs. 
Output Power (Bridge)
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Figure 23: Power Dissipation & Efficiency vs. 
Output Power (Bridge)

AMPLIFIER ORGANIZATION
The TDA7350A has been developed taking care 
of the key concepts of the modern power audio 
amplifier for car radio such as: space and costs

saving due to the minimized external count, ex
cellent electrical performances,  f l e x i 
bi l i ty  in use, superior reliability thanks to a 
built-in array of protections. As a result the fol
lowing performances has been achieved:

.  NO NEED OF BOOTSTRAP CAPACITORS 
EVEN AT THE HIGHEST OUTPUT POWER 
LEVELS

■ ABSOLUTE STABILITY WITHOUT EXTER
NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION, 
ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

■ LOW GAIN (30dB STEREO FIXED WITHOUT 
ANY EXTERNAL COMPONENTS) IN ORDER 
TO MINIMIZE THE OUTPUT NOISE AND OP
TIMIZE SVR

■ SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE

.  HIGH SVR
■ STEREO/BRIDGE OPERATION WITHOUT 

ADDITION OF EXTERNAL COMPONENT
.  AC/DC SHORT CIRCUIT PROTECTION (TO 

GND, TO Vs, ACROSS THE LOAD)
.  LOUDSPEAKER PROTECTION
■ DUMP PROTECTION
■ ESD PROTECTION

BLOCK DESCRIPTION 
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 24).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor 
dividers, equal to the feedback networks. This 
allows the outputs to track the SVR pin which is 
sufficiently slow to avoid audible turn-on and turn
off transients.

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
Csvr, more than 55dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The Csvr sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches -2.5V typ (fig. 25). The 
mute function is obtained by duplicating the input 
differential pair (fig. 26): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately

T  SGS-THOMSON 
^ 7 M
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TDA7350A

after power-on).
Fig. 25 represents the detailed turn-on transient 
with reference to the stereo configuration.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (Phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks 
exactly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (-2.5V typ.), 
after that the music signal starts being played.

Stereo/Bridge Switching
There is also no need for external components for

Figure 24: Block Diagram; Stereo Configuration

changing from stereo to bridge configuration 
(figg. 24-27).
A simple short circuit between two pins allows 
phase reversal at one output, yet maintaining the 
quiescent output voltage.

Stand-by
The device is also equipped with a stand-by func
tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

INPUT l

7T T  SGS-THOMSON
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Figure 25: Turn-on Delay Circuit

U IN

U su r

( 1 )  OFF

( 2 )  NUTE

( 3 )  PLAY

11/20SGS-THOMSON
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Figure 26: Mute Function Diagram

Figure 27: Block Diagram; Bridge Configuration

IN P U T  1

12/20 FZJ SGS-THOMSON
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Figure 28: iCV - PNP Gain vs. Ic

Figure 29: ICV - PNP VcE(sat) vs. Ic

U C E S A T  M98TD8735Q-31
( U )
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Figure 30: ICV - PNP cut-off frequency vs. Ic

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of 4A isolated 
collector PNP (ICV PNP) adds versatility to the 
design. The performance of this component, in 
terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 28, 29, 30 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guar
antees BVceo > 20V and BVcbo > 50V both for 
NPN and PNP transistors. Basically, the connec
tion shown in fig. 31 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.3Q each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A . p) to less than unity at fre
quencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable 
and not prone to oscillation.

Figure 31: The New Output Stage

In contrast, with the circuit of fig. 32, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 33. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

13/20f Z T  SGS-THOMSON
[IDtMiaJOTtsMtgS
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Figure 32: A Classical Output Stage

ucc

Figure 33: Amplifier Block Diagram

c COMP

BUILT-IN PROTECTION SYSTEMS
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance.
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5A peak). 
However, it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular,with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4A.
Fig 34 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is

14/20

below a given limit.
The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 38). In case of AC short circuit or load 
shorted in Bridge configuration, the device is con
tinuously switched in ON/OFF conditions and the 
current is limited.

Figure 34: Circuitry for Short Circuit Detection

792

fZ 7  SCS-THOMSQN
i  [M (g[M U i(gIF[M O (gS



TDA7350A

Load Dump Voltage Surge
The TDA 7350A has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the 
type shown in fig. 36.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the pul
ses at pin 9 will be held within the limits shown.
A suggested LC network is shown in fig. 35.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.
Polarity Inversion 
Figure 35

FROM
SUPPLY LINE

L -2mH

USB TDA 7359 -38

TO PIN 9 
3000UF 

16U

Figure 36

device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7350A pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the

TDA7350A is 18V. However the device can 
withstand a DC voltage up to 28V with no dam
age. This could occur during winter if two bat
teries are series connected to crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1) an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all hap
pens is that P0 (and therefore Ptot) and Id are 
reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 37 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 37: Maximum Allowable Power
Dissipation vs. Ambient Temperature

H90TD0F350- 39

Loudspeaker Protection
The TDA7350A guarantees safe operations even 
for the loudspeaker in case of accidental shortcir- 
cuit.
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

Figure 38: Restart Circuit

15/20rZ J  SGS-THOMSON
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7350A and presents some applica
tion circuits with suggestions for the value of the 
components.These values can change depending 
on the characteristics that the designer of the car 
radio wants to obtain,or other parts of the car 
radio that are connected to the audio block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7350A has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor.
As a result of it, the turn on(off) transient spec
trum contents is limited only to the subsonic 
range.The following section gives some brief 
notes to get the best from this design featured 
will refer mainly to the stereo application which 
appears to be in most cases the more critical from 
the pop viewpoint.The bridge connection in 
fact,due to the common mode waveform at the 
outputs,does not give pop effect).

TURN-ON
Fig. 39 shows the output waveform (before and 
after the "A" weighting filter) compared to the 
value of Csvr.
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is 
from 22uF to 220uF).
The turn-on delay (during which the amplifier is in 
mute condition) is a function essentially of : C0ut, 
Csvr ■
Being:

T1 « 120 • Cout 
T2 ~ 1200 • Csvr

The turn-on delay is given by:

T1+T2 STEREO 
T2 BRIDGE

The best performance is obtained by driving the 
st-by pin with a ramp having a slope slower than 
2V/ms

Figure 39:
3) Csvr = 22 JlF

t190 TD07350 -41

b) Csvr = 47 pF
M90TD07350-42

C) Csvr = 100 JlF

16/20 r r r  sgs-thomson
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TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other 
car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout,Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor (Cst-by)
♦ the SVR capacitor (Csvr)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constant is given by :

T *  Csvr • 2000Q // Rext + Cst-by • 2500H // Rext 
The suggested time constants are :
T > 120ms with COut=1000|LiF,RL = 4ohm,stereo 
T > 170ms with COut=2200pF,RL = 4ohm,stereo 
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 40, 41 show some types of electronic swit
ches (fiP compatible) suitable for supplying the st- 
by pin (it is important that Qsw is able to saturate 
with Vce < 150mV),
Also for turn off pop the bridge configuration is su

perior, in particular the st-by pin can go low faster.

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols, radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7350.
If the SVR pin is at a voltage below 1.5 V, the 
mute attenuation (typ)is 30dB .The amplifier is in 
play mode when Vsvr overcomes 3.5 V.
With the circuit of fig 42 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
43. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.Consequently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output.
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 44.

Figure 40

Figure 41
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Figure 42

Figure 43

u i  n
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Figure 44 and it is present in phase at the outputs,so this 
signal does not produce effects on the load.The 
typical value of CMRR is 46 dB.
Looking at fig 45, we can see that a noise signal 
from the ground of the power amplifier to the 
ground of the hypothetical preamplifier is ampli
fied of a factor equal to the gain of the amplifier 
(2 • Gv).
Using a configuration of fig. 46 the same ground 
noise is present at the output multiplied by the 
factor 2 • Gv/200.
This means less distortion,less noise (e.g. motor 
cassette noise ) and/or a simplification of the 
layout of PC board.
The only limitation of this balanced input is the 
maximum amplitude of common mode signals 
(few tens of millivolt) to avoid a loss of output 
power due to the common mode signal on the 
output, but in a large number of cases this signal 
is within this range.

BALANCE INPUT IN BRIDGE CONFIGURATION
A helpful characteristic of the TDA7350A is that,in 
bridge configuration, a signal present on both the 
input capacitors is amplified by the same amount

HIGH GAIN ,LOW NOISE APPLICATION
The following section describes a flexible pream
plifier having the purpose to increase the gain of 
the TDA7350A.

Figure 45

Figure 46

fZ 7  SGS-THOMSON
* 7 #  i
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A two transistor network (fig. 47) has been 
adopted whose components can be changed in 
order to achieve the desired gain without affecting 
the good performances of the audio amplifier itself. 
The recommended values for 40 dB overall gain 
are :

Figure 47

Resistance Stereo Bridge
R1 10KQ 10KW
R2 4.3KQ 16KQ
R3 10K Q 24KiQ
R4 50KQ 50

Us

10uF

20/20 SGS-THOMSON
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24W BRIDGE-STEREO AMPLIFIER FOR CAR RADIO
ADVANCE DATA

.  VERY FEW EXTERNAL COMPONENTS 

.  NO BOUCHEROT CELLS
■ NO BOOSTRAP CAPACITORS 
.  HIGH OUTPUT POWER
■ NO SWITCH ON/OFF NOISE
■ VERY LOW STAND-BY CURRENT
■ FIXED GAIN (30dB STEREO)
b PROGRAMMABLE TURN-ON DELAY

Protections:
b OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE 
b VERY INDUCTIVE LOADS 
b LOUDSPEAKER PROTECTION 
b OVERRATING CHIP TEMPERATURE 
b LOAD DUMP VOLTAGE 
b FORTUITOUS OPEN GROUND 
b ESD

DESCRIPTION
The TDA7353 is a new technology class AB 
Audio Power Amplifier in the Multiwatt® package

BRIDGE APPLICATION CIRCUIT

Thanks to the fully complementary PNP/NPN out
put configuration the high power performance of 
the TDA7353 is obtained without bootstrap capa
citors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.

SU1

2 2 u F X

C4 I
7SUR

- 2 u F c=L i
C3 - J -

C2 n 5

0 . 2 2 u F  

C l
0 ♦ 2 2 u F

22°0uFr_ L  Î  1 8 8 n F
C5

11 I I C6

-o +Us

STAND-BY
DUT2

T D A 7 3 5 3

I N 2 ( + )

0UT1

I N I ( + ) Ou t  P-GND
I N I ( - ) BRIDGE S-GND

n r

l a

n

(191TD 97353- 04
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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PIN CONNECTION (Top view)

S TA N D -B Y

0U T 1

+ Us
0 U T 2

SUR

P -G N D

IN 2 ( + )
B R ID G E /S T E R E O

S -G N D

IN  1 (  - )

IN  1 ( + )

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit

Vs Operating Supply Voltage 18 V

Vs DC Supply Voltage 28 V

V S Peak Supply Voltage (for t = 50ms) 40 V

lo Output Peak Current (non rep. for t = 1OOjis) 5 A

lo Output Peak Current (rep. freq. > 10Hz) 4 A

Ptot Power Dissipation at Tease = 85°C 36 W

Tstg T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit

Rthj-case Thermal Resistance Junction-case Max 1.8 °C/W

/ T ?  SGS-THOMSON
^7# [*[F 3 ® I[L i(g ¥ !® « i
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ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb = 25°C, Vs = 14.4V, f = 1 KHz unless 
otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
VS Supply Voltage Range 8 18 V
Id Total Quiescent Drain Current stereo configuration 120 mA

Asb Stand-by attenuation 60 80 dB
IsB Stand-by Current 100 HA
Tsd Thermal Shut-down Junction 

Temperature
150 °C

STEREO

Po Output Power (each channel) d = 10%
Rl = 1.60 13 W
Ri_ = 20 11 W
Rl = 3.20 7 8 w
Rl = 40 6.5 w

d = 10%; Vs = 13.2V
Rl = 1.60 10 w
Rl = 20 9 w
Rl = 3.20 6.5 w
Rl = 40 5.5 w

d Distortion Po = 0.1 to 4W; Rl = 3.20 0.03 0.5 %
SVR Supply Voltage Rejection Rs = 10kO C3 = 22jxF 45 50 dB

f = 100Hz C3 = 1 OOjllF 57
CT Crosstalk f=1K H z 45 55 dB

f = 10KHz 50 dB
Ri Input Resistance 50 KO
Gv Voltage Gain 30 dB
Gv Voltage Gain Match 1 dB
Ein Input Noise Voltage Rs = 500 (*) ^  1.5 UV

Rs = 1 0KO H 2 |iV
Rs = 500 (**) 2 M-V
Rs = 10K O (**) 2.7 7. UV

BRIDGE

Po Output Power d = 10%; Rl = 40 20 24 W
d = 10%; Rl = 3.20 28 W

d = 10%; Vs = 13.2V
Rl = 4 0 20 W
Rl = 3.20 24 W

d Distortion

èooÖIIoCL Rl = 40 0.04 1 %
Vos Output Offset Voltage 250 mV
SVR Supply Voltage Rejection Rs = 10KO C3 = 22jxF 45 50 dB

f = 100Hz C3 = 10OfiF 57 dB
Ri Input Resistance 50 KO
Gv Voltage Gain 36 dB
Ein Input Noise Voltage Rs = 500 (*) 2 fiV

Rs = 10KO H 2.5 liV
Rs = 500 n 2.7 jaV
Rs = 10KO n 3.2 MV

(*) Curve A 
n  22Hz to 22KHZ

3/20r z 7  SCS-THOMSON“ 7# SÏ0Dffl@[lIUlgTT[ffi©KID©l)
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Figure 1 : STEREO Test and Appication Circuit
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Figure 2: P.C. Board and Layout (STEREO) of the circuit of fig. 1 (1:1 scale)
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Figure 3: BRIDGE Test and Appication Circuit

Figure 4: P.C. Board and Layout (BRIDGE) of the circuit of fig. 3 (1:1 scale)
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Stereo Test and Applica
tion Circuit)

Component Recommended
Value Purpose Larger than the Recomm. 

Value
Smaller than the Recomm. 

Value

C1 0.22|iF Input Decoup
ling (CH1) — —

C2 0.22\iF Input Decoup
ling (CH2) — —

C3 100|iF Supply Voltage 
Rejection Filter
ing Capacitor

Longer Turn-On Delay Time Worse Supply Voltage Rejection. 
Shorter Turn-On Delay Time 
Danger of Noise (POP)

C4 22|iF Stand-By 
ON/OFF Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220jiF (min) Supply By-Pass Danger of Oscillations

C6 100nF(min) Supply By-Pass Danger of Oscillations

C7 2200(iF Output De
coupling CH2

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

C8 2200pF Output De
coupling CH1

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

Figure 5: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us ( U )

Figure 6: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 7: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 8: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)
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Figure 9: Output Power vs. Supply Voltage

6 8 10 12 14 Us (U)

Figure 10: Output Power vs Supply Voltage

6 8 10 12 14 Us ( U)

Figure 11 : Quiescent Drain Current vs. Supply 
Voltage

6 8 10 12 14 Us ( U)

Figure 12: Distortion vs Output Power (Stereo)

0 1 2 3 4 5 6 Po ( U )

Figure 13: Distortion vs Output Power (Stereo)

0. 1 2 3 4 5 6 P o ( U )

Figure 14: Distortion vs Output Power (Stereo)

0 2 4 6 8 P o ( U )
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Figure 15: Distortion vs. Output Power (Stereo) Figure 16: Distortion vs. Output Power (Bridge)

0 2 4 6 8 Po(U ) 0 4 8 1 2 1 6  Po(U )

Figure 17: Distortion vs. Output Power (Bridge)

0 4 8 12 16 20 24 Po(U) 10 30 100 300 IK f (Hz)

Figure 19: SVR vs. Frequency & C3 ; (Stereo) Figure 20: SVR vs. Frequency & C3 ; (Bridge)

10 30 100 300 IK f (Hz) 10 30 100 300 1K f (Hz)
8/20 HZT SGS-THOMSON
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Figure 21: SVR vs. Frequency & C3; (Bridge)

Figure 23: Power Dissipation & Efficiency vs. 
Output Power (Stereo)

0 1 2 3 4 5 6 Po ( U )

Figure 25: Power Dissipation & Efficiency vs. 
Output Power (Bridge)

0 5 10 15 20 25 Po(W)

Figure 22: Power Dissipation & Efficiency vs. 
Output Power (Stereo)

0 2 4 6 8 10 P o ( U )

Figure 24: Power Dissipation & Efficiency vs. 
Output Power (Bridge)

0 5 10  15 20  25  Po ( U )

AMPLIFIER ORGANIZATION
The TDA7353 has been developed taking care of 
the key concepts of the modern power audio am
plifier for car radio such as: space and costs sav
ing due to the minimized external count, excellent 
electrical performances, flexibility in use, superior 
reliability thanks to a built-in array of protections. 
As a result the following performances has been 
achieved:

■ NO NEED OF BOOTSTRAP CAPACITORS 
EVEN AT THE HIGHEST OUTPUT POWER 
LEVELS

9/20
^ 7 #
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.  ABSOLUTE STABILITY WITHOUT EXTER
NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION, 
ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

.  LOW GAIN (30dB STEREO FIXED WITHOUT 
ANY EXTERNAL COMPONENTS) IN ORDER 
TO MINIMIZE THE OUTPUT NOISE AND OP
TIMIZE SVR

» SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE 

.  HIGH SVR
- STEREO/BRIDGE OPERATION WITHOUT 

ADDITION OF EXTERNAL COMPONENT 
■ AC/DC SHORT CIRCUIT PROTECTION (TO 

GND, TO Vs, ACROSS THE LOAD)
.  LOUDSPEAKER PROTECTION 
.  DUMP PROTECTION 
.  ESD PROTECTION

BLOCK DESCRIPTION
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 26).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor 
dividers, equal to the feedback networks. This 
allows the outputs to track the SVR pin which is 
sufficiently slow to avoid audible turn-on and turn
off transients.

Figure 26: Block Diagram; Stereo Configuration

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
C sv r , more than 55dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The C svr  sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches ~2V typ. (fig. 27). The 
mute function is obtained by duplicating the input 
differential pair (fig. 28): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately 
after power-on).
Fig. 27 represents the detailed turn-on transient 
with reference to the stereo configuration.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks 
exactly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (~2V typ.), after 
that the music signal starts being played.

Stereo/Bridge Switching
There is also no need for external components for 
changing from stereo to bridge configuration (figg. 
26-29). A simple short circuit between two pins 
allows phase reversal at one output, yet maintain
ing the quiescent output voltage.

Stand-by
The device is also equipped with a stand-by func
tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

10/20
SGS-THOMSON
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Figure 27: Turn-on Delay Circuit

U s u  r

( 1 )  OFF

( 2 )  MUTE

( 3 )  PLAY

r Z T  SGS-THOMSONRfflD̂ @̂lLi0iriE(s)RDD0i
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Figure 28: Mute Function Diagram

Figure 29: Block Diagram; Bridge Configuration

INPUT 1

12/20 SGS-THOMSON
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Figure 30: ICV - PNP Gain vs. Ic

Figure 31: ICV - PNP VcE(sat) vs. Ic

Figure 32: ICV - PNP cut-off frequency vs. Ic

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of a new 4A iso
lated collector PNP (ICV PNP) adds versatility to 
the design. The performance of this component, 
in terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 30, 31,32 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guar
antees BVceo > 20V and BVcbo > 50V both for 
NPN and PNP transistors. Basically, the connec
tion shown in fig. 33 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.3Q each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A * p) to less than unity at 
frequencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable 
and not prone to oscillation.

Figure 33: The New Output Stage

In contrast, with the circuit of fig. 34, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 35. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

13/20SGS-THOMSON
# M(Mi[Ui©TrMO©!

811



T D A 7 3 5 3

Figure 34: A Classical Output Stage

u c c

Figure 35: Amplifier Block Diagram

c COMP

BUILT-IN PROTECTION SYSTEMS 
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance.
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5A peak). 
However, it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular,with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4.5A.
Fig 36 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is

14/20

below a given limit.
The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 40). In case of AC short circuit or load 
shorted in Bridge configuration, the device is con
tinuously switched in ON/OFF conditions and the 
current is limited.

Figure 36: Circuitry for Short Circuit Detection

812
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Load Dump Voltage Surge
The TDA 7353 has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the 
type shown in fig. 38.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the pul
ses at pin 9 will be held within the limits shown.
A suggested LC network is shown in fig. 37.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.

Figure 37.

FROM L-2m H
— o TO P IN  9

SUPPLY L IN E  Ï 
C mtmm3000U F

X 16UH90TDAF358-38

Figure 38.

Polarity Inversion
High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a . quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7353 pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the

TDA7353 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1 Jan overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2)the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all hap
pens is that P0 (and therefore Ptot) and Id are 
reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 39 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 39: Maximum Allowable Power
Dissipation vs. Ambient Temperature

H99 T D97359 - 39

Loudspeaker Protection
The TDA7353 guarantees safe operations even 
for the loudspeaker in case of accidental shortcir- 
cuit.
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

Figure 40: Restart Circuit

Æ T  SGS-THOMSON
Ä 7# «œ iEJora®«!
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7353 and presents some application 
circuits with suggestions for the value of the com
ponents.These values can change depending on 
the characteristics that the designer of the car 
radio wants to obtain,or other parts of the car 
radio that are connected to the audio block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7353 has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor.
As a result of it, the turn on(off) transient spec
trum contents is limited only to the subsonic 
range.The following section gives some brief 
notes to get the best from this design feature(it 
wiii refer mainiy to the stereo application which 
appears to be in most cases the more critical from 
the pop viewpoint.The bridge connection in 
fact,due to the common mode waveform at the 
outputs,does not give pop effect).

TURN-ON
Fig 41 shows the output waveform (before and 
after the "A" weighting filter) compared to the 
value of Csvr.
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is 
from 22uF to 220uF).

Figure 41:
3) Csvr = 22 \iF

M 9 9 T D 0 7 3 5 9 -4 1

b) Csvr = 47 pF
t190 T D 97350  - 4 2

The turn-on delay (during which the amplifier is in 
mute condition) is a function essentially of : Cout , 
Csvr ■
Being:

T1 -  120-Cout 
T2 *  1200 • Csvr

The turn-on delay is given by:

T1+T2 STEREO 
T2 BRIDGE

The best performance is obtained by driving the 
st-by pin with a ramp having a slope slower than 
2V/ms

c) Csvr =: 1 00 ptF

16/20
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TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other 
car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout,Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor (Cst-by)
♦ the SVR capacitor (Csvr)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constant is given by :

T « Csvr • 2000Q // Rext + Cst-by • 2500a // Rext 
The suggested time constants are :
T > 120ms with C0ut=1 000|i F,Rl = 4ohm,stereo 
T > 170ms with COut=2200|j,F,RL = 4ohm,stereo 
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 42, 43 show some types of electronic swit
ches (fiP compatible) suitable for supplying the st- 
by pin (it is important that Qsw is able to saturate 
with Vce < 150mV).
Also for turn off pop the bridge configuration is su- 
Figure 42

perior, in particular the st-by pin can go low faster.

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols,radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7353.
If the SVR pin is at a voltage below 1V, the mute 
attenuation (typ) is 30dB .The amplifier is in play 
mode when Vsvr overcomes about 3V.
With the circuit of fig 44 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
45. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.ConseqJently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output.
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 46.

Figure 43

815
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Figure 44

t198 TD8F3SQ -4 6

Figure 45
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Figure 46 and it is present in phase at the outputs,so this 
signal does not produce effects on the load.The 
typical value of GMRR is 46 dB.
Looking at fig 47, we can see that a noise signal 
from the ground of the power amplifier to the 
ground of the hypothetical preamplifier is ampli
fied of a factor equal to the gain of the amplifier 
(2 .Gv).
Using a configuration of fig. 48 the same ground 
noise is present at the output multiplied by the 
factor 2 • Gv/200.
This means less distortion,less noise (e.g. motor 
cassette noise ) and/or a simplification of the 
layout of PC board.
The only limitation of this balanced input is the 
maximum amplitude of common mode signals 
(few tens of millivolt) to avoid a loss of output 
power due to the common mode signal on the 
output, but in a large number of cases this signal 
is within this range.

BALANCE INPUT IN BRIDGE CONFIGURATION
A helpful characteristic of the TDA7353 is that,in 
bridge configuration, a signal present on both the 
input capacitors is amplified by the same amount

HIGH GAIN ,LOW NOISE APPLICATION
The following section describes a flexible pream
plifier having the purpose to increase the gain of 
the TDA7353.

Figure 47

Figure 48

5Ï SGS-THOMSON 19/20
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A two transistor network (fig. 49) has been 
adopted whose components can be changed in 
order to achieve the desired gain without affecting 
the good performances of the audio amplifier itself. 
The recommended values for 40 dB overall gain 
are :

Resistance Stereo Bridge

R1 10K£2 10KW
R2 4.3KQ 16KÜ
R3 10KQ 24KQ
R4 50KQ 50KQ

F igure  49

Us

10uF

4 7 u F

20/20
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22W BRIDGE / STEREO AUDIO AMPLIFIER 
WITH CLIPPING DETECTOR

PRELIMINARY DATA

■ VERY FEW EXTERNAL COMPONENTS
■ NO BOUCHEROT CELLS
■ NO BOOSTRAP CAPACITORS 
.  HIGH OUTPUT POWER
.  NO SWITCH ON/OFF NOISE 
« VERY LOW STAND-BY CURRENT
■ FIXED GAIN (20dB STEREO)
.  PROGRAMMABLE TURN-ON DELAY
■ CLIPPING DETECTOR

Protections:
.  OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE 
.  VERY INDUCTIVE LOADS 
.  LOUDSPEAKER PROTECTION 
.  OVERRATING CHIP TEMPERATURE 
.  LOAD DUMP VOLTAGE 
.  FORTUITOUS OPEN GROUND 
.  ESD

DESCRIPTION
The TDA7360 is a new technology class AB 
Audio Power Amplifier in the Multiwatt® package 
designed for car radio applications.

APPLICATION CIRCUIT (BRIDGE)

Thanks to the fully complementary PNP/NPN out
put configuration the high power performance of 
the TDA7360 is obtained without bootstrap capa
citors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.
The device provides a circuit for the detection of 
clipping in the output stages. The output, an open 
collector, is able to drive systems with automatic 
volume control.

May 1991 1/19
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PIN CONNECTION (Top view)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit
Vs Operating Supply Voltage 18 V
Vs DC Supply Voltage 28 V
Vs Peak Supply Voltage (for t = 50ms) 50 V
lo Output Peak Current (non rep. for t = 100ps) 5 A
lo Output Peak Current (rep. freq. > 10Hz) 4 A

Ptot Power Dissipation at Tease = 85°C 36 W
T s tg T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit
Rth j-case Thermal Resistance Junction-case Max 1.8 °C/W

2/19
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ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb = 25°C, Vs = 14.4V, f = 1 KHz unless 
otherwise specified)

Symbol Parameter Test Condition Min. Typ- Max. Unit

VS Supply Voltage Range 8 18 V

Id Total Quiescent Drain Current stereo configuration 120 mA

A s b Stand-by attenuation 60 80 dB

Is B Stand-by Current 100 |iA

I CO Clip Detector Average Current Pin 2 pull up to 5V d = 1% 
with 1 OKa d = 5%

70 |iA

130 |iA

STEREO

Po Output Power (each channel) d = 10% 
R l =  1.6fl 
R l = 2Q 
R l =  3.2Q 
R l = 4Q

7

12
11
8

6.5

W
W
w
w

d Distortion P0 =  0.1 to 4W R l =  3 .2 a 0.05 0.5 %

SVR Supply Voltage Rejection R s = 10Ka C3 =  2 2 jiF 45 dB
f = 100Hz C3 =  100|iF 62 dB

CT Crosstalk f =  1 KHz 45 dB
f = 10KHz 55 dB

Ri Input Resistance 50 K a

Gv Voltage Gain 20 dB

Gv Voltage Gain Match 1 dB

E in Input Noise Voltage 22 Hz to 22KHz RS =  5 0 a 2.5 tiV
R s = 10Ka 3 7 |iV

BRIDGE

Vos Output Offset Voltage 250 mV

Po Output Power d = 10%; RL = 4 a 20 W
d = 10%; RL = 3 .2 a 16 22 W

d Distortion Po = 0.1 to 10W; Rl = 3 .2 a 0.05 1 %

SVR Supply Voltage Rejection Rs = 10Ka C3 = 22jiF 45 dB
f = 100Hz C3 = 100(iF 62 dB

Ri Input Resistance 50 K a

Gv Voltage Gain 26 dB

Ein Input Noise Voltage 22Hz to 22KHz Rs = so a 3.5 jiV
Rs = 10K a 4 uv

ƒ = ?  SCS-THOMSON
^ 7 #  MOiimitgTO©«!
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Figure 1 : STEREO Test and Appication Circuit

RL

RL

Figure 2: P.C. Board and Component Layout (STEREO) of the circuit of fig. 1 (1 :i scale)
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Figure 3: BRIDGE Test and Appication Circuit

Figure 4: P.C. Board and Layout (BRIDGE) of the circuit of fig. 3 (1:1 scale)

n n  SGS-THOMSON
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Stereo Test and Applica
tion Circuit)

Component Recommended
Value Purpose Larger than the Recomm. 

Value
Smaller than the Recomm. 

Value
C1 0.22|iF Input Decoup

ling (CH1) — —

C2 0.22(iF Input Decoup
ling (CH2) — —

C3 1 OOjliF Supply Voltage 
Rejection Filter
ing Capacitor

Longer Turn-On Delay Time - Worse Supply Voltage Rejection.
- Shorter Turn-On Delay Time
- Danger of Noise (POP)

C4 22pF Stand-By
ON/OFF
Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220pF (min) Supply By-Pass Danger of Oscillations
C6 100nF (min) Supply By-Pass Danger of Oscillations
C7 2200|iF Output De

coupling CH2
- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

C8 2200|iF Output De
coupling CH1

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

Figure 5: Output Power vs. Supply Voltage
(Stereo)

6 8 10 12 14 Us (U)

Figure 6: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 7: Output Power vs. Supply Voltage 
(Stereo)

6 8 10 12 14 Us (U)

Figure 8: Output Power vs. Supply Voltage 
(Bridge)

6 8 10 12 14 Us (U)

6/19
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Figure 9: Output Power vs. Supply Voltage

6 8 10 12 14 Us ( U)

Figure 10: Drain Current vs Supply Voltage 
(Stereo)

6 8 10 12 14 Us ( U )

Figure 11: Distortion vs Output Power (Stereo)
Figure 12: Distortion vs Output Power (Stereo)
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Figure 13: Distortion vs Output Power (Stereo) Figure 14: Distortion vs Output Power (Bridge)

Po (U )
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Figure 15: Distortion vs. Output Power Figure 16: SVR vs. Frequency & C3 (Stereo)

0 4 8 12 16 Po ( U )

Figure 17: SVR vs. Frequency & C3 (Bridge)

10 30 100 300  I K  f  ( Hz )

Figure 18: Crosstalk vs. Frequency (Stereo)
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H3B TD30360 -13

U s = 1 4 . 4  U 
RL = 4 O 
Rs = 10KQ

Figure 19: Power Dissipation & Efficiency vs. 
Output Power (Stereo)

8/19

Figure 20: Power Dissipation & Efficiency vs. 
Output Power (Stereo)
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Figure 21: Power Dissipation & Efficiency vs. 
Output Power (Bridge)

0 5 10 15 Po ( U )

Figure 22: Power Dissipation & Efficiency vs. 
Output Power (Bridge)

AMPLIFIER ORGANIZATION
The TDA7360 has been developed taking care of 
the key concepts of the modern power audio am
plifier for car radio such as: space and costs sav
ing due to the minimized external count, excellent 
electrical performances, flexibility in use, superior 
reliability thanks to a built-in array of protections. 
As a result the following performances has been 
achieved:

.  NO NEED OF BOOTSTRAP CAPACITORS 
EVEN AT THE HIGHEST OUTPUT POWER 
LEVELS

.  ABSOLUTE STABILITY WITHOUT EXTER
NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION, 
ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

.  LOW GAIN (20dB STEREO FIXED WITHOUT 
ANY EXTERNAL COMPONENTS) IN ORDER 
TO MINIMIZE THE OUTPUT NOISE AND OP
TIMIZE SVR

.  SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE 

.  HIGH SVR

.  STEREO/BRIDGE OPERATION WITHOUT 
ADDITION OF EXTERNAL COMPONENT 

.  AC/DC SHORT CIRCUIT PROTECTION (TO 
GND, TO Vs, ACROSS THE LOAD)

.  LOUDSPEAKER PROTECTION 

.  DUMP PROTECTION 

.  ESD PROTECTION

BLOCK DESCRIPTION 
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 23).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor 
dividers, equal to the feedback networks. This 
allows the outputs to track the SVR pin which is 
sufficiently slow to avoid audible turn-on and turn
off transients.

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
C svr, more than 60dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The Csvr sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches -2.5V typ. (fig. 25). The 
mute function is obtained by duplicating the input 
differential pair (fig. 24): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately 
after power-on).
Fig. 25 represents the detailed turn-on transient 
with reference to the stereo configuration.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks 
exactly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (-2.5V typ.), 
after that the music signal starts being played.

tZ Z  SGS-THOMSON 9/19
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Stereo/Bridge Switching
There is also no need for external components for 
changing from stereo to bridge configuration (figg. 
23-26). A simple short circuit between two pins 
allows phase reversal at one output, yet maintain
ing the quiescent output voltage.

Stand-by
The device is also equipped with a stand-by func- 
Figure 23: Block Diagram; Stereo Configuration

tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

INPUT 1

Figure 24: Mute Function Diagram

10/19
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Figure 25: Turn-on Delay Circuit

U su  r

(1 )  OFF
(2 )  MUTE
(3 )  PLAY

11/19
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Figure 26: Block Diagram; Bridge Configuration

INPUT l

CLIP DETECTOR
The TDA7360 is equipped with an internal circuit 
able to detect the output stage saturation provid
ing a proper current sinking into an open collector

Figure 27: Dual Channel Distortion Detector

out. (pin2) when a certain distortion level is 
reached at each output. This particular function 
allows compression facility whenever the amplifier 
is overdriven, so obtaining high quality sound at 
all listening levels.

Figure 28: Output at Clipping Detector Pin vs. 
Signal Distortion

Uo ‘ A U D I O
OUT P U T

-----N .  SIG N A L

-

C L I P P I N G
ICLIP DET.

0

O U T P U T  CURR.

t131 TD07360-04
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Figure 29: ICV - PNP Gain vs. Ic

Figure 30: ICV - PNP VcE(sat) vs. Ic

Figure 31: ICV - PNP cut-off frequency vs. Ic

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of 4A isolated 
collector PNP (ICV PNP) adds versatility to the 
design. The performance of this component, in 
terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 29, 30, 31 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guar
antees BVceo > 20V and BVcbo > 50V both for 
NPN and PNP transistors. Basically, the connec
tion shown in fig. 32 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.3Q each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A * p) to less than unity at fre
quencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable 
and not prone to oscillation.

Figure 32: The New Output Stage

In contrast, with the circuit of fig. 33, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 34. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

13/197 3T  SGS-THOMSON
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Figure 33: A Classical Output Stage

ucc

Figure 34: Amplifier Block Diagram

c COMP

BUILT-IN PROTECTION SYSTEMS
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance.
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5 A peak). 
However, it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular, with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4A 
Fig 35 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is

14/19

below a given limit.
The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 39). In case of AC short circuit or load 
shorted in Bridge configuration, the device is con
tinuously switched in ON/OFF conditions and the 
current is limited.

Figure 35: Circuitry for Short Circuit Detection

f Z J  SGS-THOMSON
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Load Dump Voltage Surge
The TDA 7360 has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the type 
shown in fig. 37.
If the supply voltage peaks to more than 50V, then 
an LC filter must be inserted between the supply 
and pin 9, in order to assure that the pulses at pin 9 
will be held within the limits shown.
A suggested LC network is shown in fig. 36.
With this network, a train of pulses with amplitude up 
to 120V and width of 2ms can be applied at point A. 
This type of protection is ON when the supply voltage 
(pulse or DC) exceeds 18V. For this reason the maxi
mum operating supply voltage is 18V.

Figure 36

FROM

SU PPLY L IN E

L -2 m H

t19B TD f)?358 -  3 8

— o JO P IN  9  

3000UF  
16U

Figure 37

ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1 )an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2)the heatsink can have a smaller factor of safety 
compared with that of a conventional circuit. 
There is no device damage in the case of ex
cessive junction temperature: all happens is 
that P 0 (and therefore P to t) and Id are reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 38 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 38: Maximum Allowable Power
Dissipation vs. Ambient Temperature

1190 TO ft 7350 - 39

Polarity Inversion
High current (up to 10A) can be handled by the de
vice with no damage for a longer period than the 
blow-out time of a quick 2A fuse (normally connected 
in series with the supply). This features is added to 
avoid destruction, if during fitting to the car, a mistake 
on the connection of the supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7360 pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the 
TDA7360 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur-

Loudspeaker Protection
The TDA7360 guarantees safe operations even 
for the loudspeaker in case of accidental shortcir- 
cuit.
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

Figure 39: Restart Circuit

SGS-THOMSON
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7360 and presents some application 
circuits with suggestions for the value of the com- 
ponents.These values can change depending on 
the characteristics that the designer of the car 
radio wants to obtain,or other parts of the car 
radio that are connected to the audio block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7360 has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor.
As a result of it, the turn on(off) transient spec
trum contents is limited only to the subsonic 
range.The following section gives some brief 
notes to get the best from this design feature(it 
will refer mainly to the stereo application which 
appears to be in most cases the more critical from 
the pop viewpoint.The bridge connection in 
fact,due to the common mode waveform at the 
outputs,does not give pop effect).

TURN-ON
Fig 40 shows the output waveform (before and 
after the "A" weighting filter) compared to the 
value of Csvr.
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is 
from 22uF to 220uF).
The turn-on delay (during which the amplifier is in 
mute condition) is a function essentially o f : C0ut, 
Csvr •
Being:

T1 -  120* Cout 
T2 = 1200 • Csvr

The turn-on delay is given by:

T1+T2 STEREO 
T2 BRIDGE

The best performance is obtained by driving the 
st-by pin with a ramp having a slope slower than 
2V/ms

Figure 40:
3) Csvr = 22 pF

M 9 0 T D 0 7 3 5 0 -4 1

A = 20 m U /d  io  
- B = lU / d i o

1..............A

B

___ Jr-----T 1___ I______ 1 »___ 1___ 1____j___ I___ I__
50m s/d  iu

b) Csvr = 47 pF
M 9 0 T D 0 7 3 5 0 - 4 2

C) Csvr = 1 00 pF
H 9 0 T D 9 7 3 5 0 - 4 3
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TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other 
car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout,Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor (Cst-by)
♦ the SVR capacitor (Csvr)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constant is given by :

T « Csvr • 2000Q // Rext + Cst-by • 2500£2 // Rext 
The suggested time constants are :
T > 120ms with Cout=1000fiF,Ri_ = 4ohm,stereo 
T > 170ms with COut=2200pF,RL = 4ohm,stereo 
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 41, 42 show some types of electronic swit
ches (jjP  compatible) suitable for supplying the st- 
by pin (it is important that Qsw is able to saturate 
with Vce < 150mV),
Also for turn off pop the bridge configuration is su

perior, in particular the st-by pin can go low faster.

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols,radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7360.
If the SVR pin is at a voltage below 1.5 V, the 
mute attenuation (typ) is 30dB .The amplifier is in 
play mode when Vsvr overcomes 3.5 V.
With the circuit of fig 43 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
44. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.Consequently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output.
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 45.

Figure 41

Figure 42
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Figure 43

t19Q TDR7358-4 6

Figure 44
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Figure 45

BALANCED INPUT IN BRIDGE CONFIGURATION
A helpful characteristic of the TDA7360 is that,in

bridge configuration, a signal present on both the 
input capacitors is amplified by the same amount 
and it is present in phase at the outputs,so this 
signal does not produce effects on the load.The 
typical value of CMRR is 46 dB.
Looking at fig 46, we can see that a noise signal 
from the ground of the power amplifier to the 
ground of the hypothetical preamplifier is ampli
fied of a factor equal to the gain of the amplifier 
(2 * Gv).
Using a configuration of fig. 47 the same ground 
noise is present at the output multiplied by the 
factor 2 * Gv/200.
This means less distortion,less noise (e.g. motor 
cassette noise ) and/or a simplification of the 
layout of PC board.
The only limitation of this balanced input is the 
maximum amplitude of common mode signals 
(few tens of millivolt) to avoid a loss of output 
power due to the common mode signal on the 
output, but in a large number of cases this signal 
is within this range.

Figure 46

Figure 47
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_____________ TDA7361

LOW VOLTAGE NBFM IF SYSTEM

•  OPERATION FROM 1.8V TO 9V

•  LOW DRAIN CURENT (4mA, Vs =  4V)

•  HIGH SENSITIVITY(-3dB INPUT LIMITING 
AT 3juV)

•  8juV INPUT FOR 20dB S/N

•  LOW EXTERNAL FAIR COUNT

The TDA7361 is a low-power narrow band FM 
IF demodulation system operable to less than 
2V supply voltage.

The device includes Oscillator, Mixer, Limiting 
Amplifier, Quadrature Discriminator, Op. Amp. 
Squelch, Scan Control and Mute Switch.

The TDA7361 is designed for use in NBFM dual 
conversion communication equipments using a 
455KHz ceramic filte r like cordless telephones, 
walkie-talkies, scan receivers, etc.

DIP-16 Plastic (0.25) SO-16
ORDERING NUMBERS: TDA7361 (DIP-16) 

TDA7361D (SO-16)

BLOCK DIAGRAM

1 2 3 A 5 6 7 8
5 -9 6 3 2

June 1988 1/6
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ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 9 V
V, RF input voltage (pin 16) 1 Vrms
V8 Detector input voltage 1 Vpp
v 14 Mute function voltage -0.5 to 5 V
Top Operating ambient temperature Oto 70 °c
Tstg Storage temperature -65 to 150 °c

CONNECTION DIAGRAM
(Top view)

THERMAL DATA DIP-16 SO-16

R th  j-a m b  Thermal resistance junction-ambient max 100°C/W 200°C/W

2 /6 ^ 7  SGS-THOMSON
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PIN FUNCTION

N° NAME F U N C T I O N

1-2 XTAL OSCILLATOR Connections for the Colpitts XTAL oscillator.
The XTAL may be replaced by an inductor (see fig. 5) 
if the application does not require high stability.

3 MIXER OUT The Mixer is double balanced to reduce spurious pro
ducts. The output impedance is 1.8K ^ to match the 
input impedance of a 455KHz ceramic filter.

4 SUPPLY VOLTAGE Must be well decoupled with a lOOnF ceramic capacitor.

5 IF LIMITER INPUT Input pin of the six stages amplifier with about 50/tV 
limiting sensitivity and 1.8K12 input impedance. The if 
output is connected to the external quadrature coil 
(pin 8) via an internal 10pF capacitor.

6-7 DECOUPLING Good quality 100nF ceramic capacitors and a suitable 
layout are important.

8 QUADRATURE COIL A quadrature detector is used to demodulate the 455KHz 
FM signal. The Q of the quad coil has direct effect on 
output level and distortion (see fig. 6). For proper 
operation the voltage should be 100mVrms.

9 AUDIO OUTPUT SIGNAL The audio Output signal is buffered by an internal 
emitter follower.

10 OP AMPLIFIER INPUT Because of the Low DC bias, the swing on the operational 
amplifier output is limited to 500mVrms.

11 OP AMPLIFIER OUTPUT This can be increased by adding a resistor from the 
operational amplifier input to ground.

12 SQUELCH INPUT The squelch trigger circuit with a Low bias on the input 
(pin 12) will force pin 13 high; and pin 14 Low.

13 SCAN CONTROL Pulling pin 12 above mute threshold (0.65V) will force 
pin 13 to an impedance of about 60KL2 to ground and 
pin 14 will be an open circuit.

14 MUTE An hysteresis of about 50mV at pin 12 w ill effectively 
prevent jitter.

15 GND Ground connection.

16 10.7MHz MIXER INPUT Input of the wide-band mixer. Normally used as 10MHz/
455KHz converter, it can be also used with input fre 
quencies up to 60MHz.

3 /6Æ T  SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (Vs =  4V; f 0 =  10.7MHz; A f =  ± 3KHz; f m =  1KHz; Tamb =  
25°C unless otherwise noted)

Parameter Test Conditions Min. Typ. Max. Unit

v s Supply voltage range 1.8 4 9 V

Is Supply current Squelch OFF 3.8 mA
Squelch ON 4.7

Vi Input quieting voltage S/N = 20dB 8 m V

Vi Input limiting voltage -3dB limiting 3 m V

V0 Recovered audio output Vj = 10mV 150 mVrms

v 9 Detector output voltage 1.5 V D C

r 9 Detector output impedance 400 n

Detector center frequency 
slope

150 mV/KHz

Gv Operational amplifier gain o>*>*ii>NXoII 40 55 dB

V u Operational amplifier output 
voltage

1.5 v d c

I B Operational amplifier input 
bias current

Pin 10 20 nA

v T Trigger hysteresis 50 mV

Rm Mute switching impedance LOW 50 ft
HIGH 10 Mfi

Vis Scan voltage Pin 12 HIGH (2V) 0 0.5 uü>

Pin 12 LOW (0V) 3.0 3.4

Gc Mixer converter gain 30 dB

Ri Input resistance 3.3 Kft

Ci Input capacitance 2.2 pF

4/6
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Fig. 2 -  Test circuit

Fig. 3 - Supply current vs. supply

!s
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Fig. 4 -  FM IF characteristics
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Fig. 5 - Colpitts XTAL oscillator Fig. 6 - Effect of quadrature coil 
"Q " on audio level and distortion

0 10 20 30 40
QUAD COIL Q

6 /6

844

SGS-THOMSON
HD(g[s3(Q)irL[i(gra©[ffflD(gi



TDA7362
/= 7  SGS-THOMSON
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2x8W CAR RADIO AMPLIFIER WITH CLIPPING DETECTOR
ADVANCE DATA

.  VERY FEW EXTERNAL COMPONENTS
■ NO BOUCHEROT CELLS
■ NO BOOTSTRAP CAPACITORS 
.  FIXED GAIN (30dB)
■ LOW OUTPUT VOLTAGE DROP
■ NO SWITCH ON/OFF NOISE
■ VERY LOW STAND-BY CURRENT
.  PROGRAMMABLE TURN-ON DELAY 
.  CLIPPING DETECTION

PROTECTIONS:
i  OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE 
.  VERY INDUCTIVE LOADS
■ OVERRATING CHIP TEMPERATURE 
.  LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GROUND
■ ESD

DESCRIPTION
The TDA7362 is a new technology class AB 
Audio Power Amplifier in Multiwatt package de-

APPLICATION CIRCUIT

Thanks to the fully complementary PNP/NPN out
put configuration the power performances of the 
TDA7362 are obtained without the boostrap ca
pacitors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.
The device provides a circuit for the detection of 
clipping in the output stages. The output, an open 
collector, is able to drive systems with automatic 
volume control.

May 1991 1/17

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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PIN CONNECTION (Top view)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs DC Supply Voltage 28 V

Vop Operating Supply Voltage 18 V

V PEAK Peak Supply Voltage (t = 50ms) 40 V

lo Output Peak Current (non repetitive t = 1OOjjs) 5 A

lo Output Peak Current (repetitive f > 10Hz) 4 A

Ptot Power Dissipation T case = 85°C 36 W

Tstg, T Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit

Rth j-case Thermal Resistance Junction-case | Max 1.8 °C/W

2/17
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ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Vs = 14.4V; f = 1KHz, Tamb = 25°C, un
less otherwise specified

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Voltage Range 8 18 V

Id Total Quiescent Drain Current 150 mA

A s b Stand-by attenuation 60 80 dB

Is B Stand-by Current 100 jiA

Ico Clip Detector Average Current d = 1% pin2 pull-up to 5V with 70 jiA
10KO RL = 3.20
d = 10% pin2 pull-up to 5V with 120 pA
10KO Rl = 3.20

Po Output Power (each channel) d = 10%
Rl = 20 11 W
RL = 3.20 7 8 W
RL = 40 6.5 W

d = 10%; Vs = 13.2V
Rl = 20 9 W
Rl = 3.20 6.5 W
Rl = 40 5.5 W

d Distortion P0 = 0.1 to 4W; RL = 3.20 0.5 °/o
SVR Supply Voltage Rejection RS = 10KO f = 100Hz

C3 = 22(iF 40 dB
C3 = 100jiF 57 dB

CT Crosstalk f =1 KHz 40 dB
f = 10KHz 57 dB

Ri Input Resistance 30 50 KO

Gv Voltage Gain 27 29 31 dB

Gv Voltage Gain Match 1 dB

Ein Input Noise Voltage Rs = 500 (*) 1.5
R s  = 10KO (*) 2 liV
Rs = 50Q (**) 2 pV
Rs= 10KO (**) 7

Tsd Thermal Shutdown Junction 145 °C
Temperature

(*) Curve A
(**) 22Hz to 22KHz

SGS-THOMSON
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Figure 1: Test and Application Circuit

Figure 2: P.C. Board and Component Layout of the Circuit of Fig. 1 (1:1 scale)

SGS-THOMSON
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Test and Application Cir
cuit)

Com ponent
Recomm ended

Value Purpose
Larger than the Recomm. 

Value
Smaller than the Recomm. 

Value

C1 0.22|iF Input Decoup
ling (CH1) — —

C2 0.22(iF Input Decoup
ling (CH2) — —

C3 100|4F Supply Voltage 
Rejection Filter
ing Capacitor

Longer Turn-On Delay Time Worse Supply Voltage Rejection. 
Shorter Turn-On Delay Time 
Danger of Noise (POP)

C4 22|4F Stand-By 
ON/OFF Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220pF (min) Supply By-Pass Danger of Oscillations

C6 100nF (min) Supply By-Pass Danger of Oscillations

C7 2200|iF Output De
coupling CFI2

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

C8 2200fiF Output De
coupling CH1

- Decrease of Low Frequency Cut Off
- Longer Turn On Delay

- Increase of Low Frequency Cut Off
- Shorter Turn On Delay

Figure 3: Output Power vs. Supply Voltage Figure 4: Output Power vs. Supply Voltage

6 8 10 12 14 Us  ( U)  6 8 10 12 14 Us ( U )

Figure 5: Output Power vs. Supply Voltage Figure 6: Drain Current vs. Supply Voltage
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Figure 7: Distortion vs. Output Power

0 . 1 0 . 2  0 . 5  1 2 5 Po ( U )

Figure 9: Distortion vs. Output Power

0 . 1  0 . 2  0 . 5  1 2 5 P o ( U )

Figure 11 : SVR vs. Frequency & C3

10 30  100 30 0  I K  f  ( Hz )

6/17

Figure 8: Distortion vs. Output Power

0 . 1 0 . 2  0 . 5  1 2 5 Po ( U )

Figure 10: SVR vs. Frequency & C3

10 30 100 3 0 0  I K  f  ( H z )

Figure 12: Crosstalk vs. Frequency

100 200.  5 0 0  1 0 0 0 2 0 0 0  5 0 0 0  f  ( Hz )

SGS-THOMSON
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Figure 13: Power Dissipation & Efficiency vs. 
Output Power

Figure 14: Power Dissipation & Efficiency vs. 
Output Power

0 1 2 3 4 5 5 7 Po ( U )

AMPLIFIER ORGANIZATION
The TDA7362 has been developed taking care of 
the key concepts of the modern power audio am
plifier for car radio such as: space and costs sav
ing due to the minimized external count, excellent 
electrical performances, flexibility in use, superior 
reliability thanks to a built-in array of protections. 
As a result the following performances has been 
achieved:

■ NO NEED OF BOOTSTRAP CAPACITORS
■ ABSOLUTE STABILITY WITHOUT EXTER

NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION,

ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

.  LOW GAIN (30dB FIXED WITHOUT ANY EX
TERNAL COMPONENTS) IN ORDER TO 
MINIMIZE THE OUTPUT NOISE AND OPTI
MIZE SVR

■ SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE 

.  HIGH SVR

.  AC/DC SHORT CIRCUIT PROTECTION (TO 
GND, TO Vs, ACROSS THE LOAD)

.  LOUDSPEAKER PROTECTION 

.  DUMP PROTECTION 

.  ESD PROTECTION

BLOCK DESCRIPTION 
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 15).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor divid
ers, equal to the feedback networks. This allows 
the outputs to track the SVR pin which is suffi
ciently slow to avoid audible turn-on and turn-off 
transients.

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
Csvr, more than 55dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The Csvr sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches ~2.5V (fig. 16). The 
mute function is obtained by duplicating the input 
differential pair (fig. 17): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately 
after power-on).
Fig. 17 represents the detailed turn-on transient.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (Phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks ex
actly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (-2.5V), after 
that the music signal starts being played.

* 7 / SGS-THOMSON
G»©i®iLiOT©(MO(g!

7/17
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Stand-by
The device is also equipped with a stand-by func
tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

Figure 15: Block Diagram; Stereo Configuration

IN P U T  1

Figure 16: Mute Function Diagram

8/17
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Figure 17: Turn-on Delay Circuit

Us u r

1) OFF
2 ) MUTE
3 ) PLAY

9/17f Z 7  SGS-THOMSON
Ä 7 f  H 0 © !® IIL [ !(g T F If8 ® if l© !

853



TDA7362

CLIP DETECTOR
The TDA7362 is equipped with an internal circuit 
able to detect the output stage saturation provid
ing a proper current sinking into a open collector

Figure 20: ICV - PNP Gain vs. Ic

out. (pin2) when a certain distortion level is 
reached at each output. This particular function 
allows compression facility whenever the amplifier 
is overdriven, so obtaining high quality sound at 
all listening levels.

Figure 19: Output at Clipping Detector Pin vs. 
Signal Distortion

Uo ' AUDIO
OUTPUT

N .  SIGNAL

-

C L IP P IN G
IC L IP DET.

OUTPUT CURR.

0 t131TDAF36B - 94

Figure 21: ICV - PNP VcE(sat) vs. Ic

10 '2 10"1 10® IC(A )

Figure 22: ICV - PNP cut-off Frequency vs. Ic

E t  FI 30 TD07350 ~32

10/17

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of 4A isolated 
collector PNP (ICV PNP) adds versatility to the 
design. The performance of this component, in 
terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 20, 21,22 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guaran
tees B V c e o  > 20V and B V c b o  > 50V both for

S i SGS-THOMSON
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NPN and PNP transistors. Basically, the connec
tion shown in fig. 23 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.3£2 each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A . p) to less than unity at fre
quencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable

Figure 23: The New Output Stage

and not prone to oscillation.
In contrast, with the circuit of fig. 24, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 25. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

Figure 24: A Classic Output Stage

ucc

C COMP
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BUILT-IN PROTECTION SYSTEMS 
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance,
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5A peak). 
However it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular,with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4A.
Fig 26 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is

Figure 26: Circuitry for Short Circuit Detection

below a given limit.
The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 30). In case of AC short circuit, the de
vice is continuously switched in ON/OFF condi
tions and the current is limited.

Load Dump Voltage Surge
The TDA7362 has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the 
type shown in fig. 28.
If the supply voltage peaks to more than 40V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the pul
ses at pin 9 will be held within the limits shown.
A suggested LC network is shown in fig. 27 
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.

Figure 27.

FROM

SUPPLY L IN E

L = 2mH

.1 3 8  T D A 7 3 5 S  -  3 9

— ° to  p i n

3 0 0 0 U F

1 6 U

9
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Figure 28.

Figure 29: Maximum Allowable Power Dissipa
tion vs. Ambient Temperature

P t o  t  

( U )

40 

30 

20 

10

0
- 5 0  0 50  100  15 0  T a m b ( ° C )

Polarity Inversion
High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7362 pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the 
TDA7362 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1) an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all hap
pens is that P0 (and therefore Ptot) and Id are 
reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 29 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

M30T DA?3 5 8 ~39

Figure 30: Restart Circuit

SGS-THOMSON 13/17
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7362 and presents some applica
tion circuits with suggestions for the value of the 
components.These values can change depend
ing on the characteristics that the designer of 
the car radio wants to obtain,or other parts of 
the car radio that are connected to the audio 
block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7362 has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor 
(C3).

Figure 31:
a) Csvt = 22|a.F

H 9 B T D 0 7 3 5 0 -4 1

1 1 3 0  T 0 0 7 3 5 0  - 4 2

As a result of it, the turn on(off) transient A = 2 0 m U / d i v
spectrum contents is limited only to the sub
sonic range.The following section gives some - B - l U / d i v -
brief notes to get the best from this design
feature.

0
A

TURN-ON
Fig 31 shows the output waveform (before and 
after the "A" weighting filter) compared to the

/

value of Csvr. f
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is B -  f

from 22uF to 220uF).
0 i-**— 1 t i i i i i

The turn-on delay (during which the amplifier is in 5 0 m s / d i u
mute condition) is a function essentially o f : C0ut,
Csvr ■
Being: c) Csvt = 1 OOjllF

T1 ~ 120 • Cout H 9 9 T D A P 3 5 Q - 4 3
T2 « 1200 • Csvr A = 2 0 m U /d  i v  

- B = l U / d i v _
The turn-on delay is given by: _ _

T1+T2
1 ........ a  ...

The best performance is obtained by driving the 
st-by pin with a ramp having a slope slower than

0

2V/ms.

TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other

0

B

■----- - i \ i i i i
5 0 m s / d  i u

14/17 / = T  SGS-IHOMSON
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car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout,Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor Cst-by (C3)
♦ the SVR capacitor Csvr (C3)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constant is given by :

T « Csvr • 2000Q // Rext + Cst-by • 250OH // Rext 
The suggested time constants are :
T > 120ms with COut=1000pF,Ri_ = 4ohm 
T > 170ms with COut=2200jiF,RL = 4ohm
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 32, 33 show some types of electronic swit
ches (ji P  COMPATIBLE) suitable for supplying 
the st-by pin (it is important that Qsw is able to 
saturate with V c e  < 150mV).

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols,radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7362.
If the SVR pin is at a voltage below 1.5 V, the 
mute attenuation (typ)is 30dB .The amplifier is in 
play mode when Vsvr overcomes 3.5 V.
With the circuit of fig 34 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
35. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.Consequently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output. 
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 36.

Figure 32

Figure 33
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Figure 34

Figure 35

U1

A M P L I F I E R
T o n T o f f  H 9 9 T D f i 7 3 S B - 4 7
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Figure 36 IÇ A7362

200

to SUR
_  C s v r l  
_ L  100uF

X to SUR

Pin

Pin
Cso r2  
100uF

M 3 0 T D A 7 3 5 B -4 8

(L )

<R)

HIGH GAIN ,LOW NOISE APPLICATION
The following section describes a flexible pream
plifier having the purpose to increase the gain of 
the TDA7362.
A two transistor network (fig. 37) has been 
adopted whose components can be changed in 
order to achieve the desired gain without affecting 
the good performances of the audio amplifier itself.

The recommended values for 4o dB overall gam

Resistance

R 1

R 2

R 3

R 4

J\0KQ,
4 . 3 K Q

1 0 K Û

5 0

Figure 37

10uF

Us

4?uF

! 0 . 22uF
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TDA7363
24W BRIDGE / STEREO AUDIO AMPLIFIER 

WITH CLIPPING DETECTOR
ADVANCE DATA

.  VERY FEW EXTERNAL COMPONENTS 
i  NO BOUCHEROT CELLS
■ NO BOOSTRAP CAPACITORS
■ HIGH OUTPUT POWER
.  NO SWITCH ON/OFF NOISE
■ VERY LOW STAND-BY CURRENT
■ FIXED GAIN (20dB STEREO)
■ PROGRAMMABLE TURN-ON DELAY
■ CLIPPING DETECTOR

Protections:
.  OUTPUT AC-DC SHORT CIRCUIT TO 

GROUND AND TO SUPPLY VOLTAGE 
.  VERY INDUCTIVE LOADS 
i  LOUDSPEAKER PROTECTION
■ OVERRATING CHIP TEMPERATURE
■ LOAD DUMP VOLTAGE
.  FORTUITOUS OPEN GROUND 
.  ESD

DESCRIPTION
The TDA7363 is a new technology-class AB 
Audio Power Amplifier in the Multiwatt® package

APPLICATION CIRCUIT (BRIDGE)

designed for car radio applications.
Thanks to the fully complementary PNP/NPN output 
configuration the high power performances of the 
TDA7363 is obtained without bootstrap capacitors.
A delayed turn-on mute circuit eliminates audible 
on/off noise, and a novel short circuit protection 
system prevents spurious intervention with highly 
inductive loads.
The device provides a circuit for the detection of 
clipping in the output stages. The output, an open 
collector, is able to drive systems with automatic 
volume control.

May 1991 1/18
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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PIN CONNECTION (Top view)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit

V s Operating Supply Voltage 18 V

V s DC Supply Voltage 28 V

V s Peak Supply Voltage (for t = 50ms) 50 V

lo Output Peak Current (non rep. for t = 10Ojiis) 5 A

lo Output Peak Current (rep. freq. > 10Hz) 4 A

P to t Power Dissipation at Tease = 85°C 36 W
T s tg T j Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit

Rthj-case Thermal Resistance Junction-case Max. 1.8 °C/W

2/18
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ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb = 25°C, Vs = 14.4V, f = 1 KHz unless 
otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit

Vs Supply Voltage Range 8 18 V

Id Total Quiescent Drain Current stereo configuration 120 mA

Asb Stand-by attenuation 60 80 dB

IsB Stand-by Current 100 pA
Ico Clip Detector Average Current pin2 pull-up to 5V d = 1 % 

with 1OKQ d = 5%
70 pA
130 pA

STEREO

Po Output Power (each channel) d = 10% 
Rl = 1.6Q 
Rl = 2Q 
Rl = 3.2Q 
Ri_ = 4Q

7

13
11
8

6.5

W
W
w
w

d Distortion Po = 0.1 to 4W RL = 3.2Q 0.03 0.5 %
SVR Supply Voltage Rejection Rs = 10KQ C3 = 22pF 45 dB

f = 100Hz C3 = 100pF 62 dB
CT Crosstalk f = 1 KHz 45 dB

f = 10KHz 55 dB

Ri Input Resistance 50 KQ

Gv Voltage Gain 20 dB

Gv Voltage Gain Match 1 dB

E in Input Noise Voltage 22 Hz to 22KHz Rs = 50Q 2.5 pV
Rs = 10KQ 3 7 pV

BRIDGE

Vos Output Offset Voltage 250 mV

Po Output Power d = 10%; Rl = 4Q 20 24 W
d = 10%; Rl = 3.2Q 28 W .

d Distortion Po = 0.1 to10W; Rl = 4Q 0.04 1 %
SVR Supply Voltage Rejection RS = 10KQ C3 = 22pF 45 dB

f=  100Hz C3 = 10OpF 62 dB

Ri Input Resistance 50 KQ

Gv Voltage Gain 26 dB

E in Input Noise Voltage 22Hz to 22KHz Rs = 500 3.5 pV
Rs = 10KQ 4 10 PV

3/18SGS-THOMSON
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Figure 1 : STEREO Test and Appication Circuit
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Figure 2: p .q Board and Component Layout (STEREO) of the circuit of fig. 1 (1:1 scale)
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RECOMMENDED VALUES OF THE EXTERNAL COMPONENTS (ref to the Stereo Test and Applica
tion Circuit)

Component Recommended
Value Purpose Larger than the Recomm. 

Value
Smaller than the Recomm. 

Value
C1 0.22pF Input Decoup

ling (CH1) — —

C2 0.22jLtF Input Decoup
ling (CH2) — —

C3 100|xF Supply Volt
age Rejection 
Filtering Ca
pacitor

Longer Turn-On Delay Time - Worse Supply Voltage Rejection.
- Shorter Turn-On Delay Time
- Danger of Noise (POP)

C4 22jxF Stand-By
ON/OFF
Delay

Delayed Turn-Off by Stand-By 
Switch

Danger of Noise (POP)

C5 220jxF (min) Supply By-Pass Danger of Oscillations
C6 100nF (min) Supply By-Pass Danger of Oscillations
C7 2200|iF Output De

coupling CH2
- Decrease of Low Frequency 
Cut Off

- Longer Turn On Delay

- Increase of Low Frequency 
Cut Off

- Shorter Turn On Delay
C8 2200(o,F Output De

coupling CH1
- Decrease of Low Frequency 
Cut Off

- Longer Turn On Delay

- Increase of Low Frequency 
Cut Off

- Shorter Turn On Delay

Figure 3: BRIDGE Test and Appication Circuit Figure 4: P.C. Board and Layout (BRIDGE) of
the circuit of fig. 3 (1:1 scale)
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Figure 5: Output Power vs. Supply Voltage 
(STEREO

Figure 6: Output Power vs. Supply Voltage 
(STEREO)

6  8 1 0  1 2  1 4  Us  ( U )

Figure 7: Output Power vs. Supply Voltage 
(Stereo)

6  8 1 0  1 2  1 4  U s ( U )

Figure 8: Output Power vs. Supply Voltage

6 8  1 0  1 2  1 4  U s ( U )

Figure 9: Output Power vs. Supply Voltage 
(BRIDGE)

6  8 1 0  1 2  1 4  U s ( U )

Figure 10: Output Power vs. Supply Voltage

6  8 1 0  1 2  1 4  U s ( U )
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Figure 11: Distortion vs. Output Power 
(STEREO)

T D A 7 3 6 3

F«gure 12: Distortion vs. Output Power (STEREO)

Figure 13: Distortion vs Output Power (BRIDGE)

0  4 8 1 2  1 6  2 0  2 4  P o  ( U )

Figure 14: SVR vs. Frequency (STEREO) for 
Different Values of C3 Capacitor

1 0  3 0  1 0 0  3 0 0  I K  f  ( H z )

Figure 15: SVR vs. Frequency (BRIDGE) for 
Different Values of C3 Capacitor

1 0  3 0  1 0 0  3 0 0  I K  f  ( H z )

Figure 16: Power Dissipation & Efficiency vs. 
Output Power (STEREO)
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Figure 17: Power Dissipation & Efficiency vs. 
Output Power (STEREO)

0 2 4 6 8 10 Po ( U )

Figure 18: Power Dissipation & Efficiency vs. 
Output Power (BRIDGE)

0 5 10 15 20 Po ( U )

Figure 19: Power Dissipation & Efficiency vs. 
Output Power (BRIDGE)

0 5 10 15 20 Po ( U )

AMPLIFIER ORGANIZATION
The TDA7363 has been developed taking care of 
the key concepts of the modern power audio am
plifier for car radio such as: space and costs sav-

8/18

ing due to the minimized external count, excellent 
electrical performances, flexibility in use, superior 
reliability thanks to a built-in array of protections. 
As a result the following performances has been 
achieved:

■ NO NEED OF BOOTSTRAP CAPACITORS 
EVEN AT THE HIGHEST OUTPUT POWER 
LEVELS

.  ABSOLUTE STABILITY WITHOUT EXTER
NAL COMPENSATION THANKS TO THE IN
NOVATIVE OUT STAGE CONFIGURATION, 
ALSO ALLOWING INTERNALLY FIXED 
CLOSED LOOP LOWER THAN COMPETI
TORS

.  LOW GAIN (20dB STEREO FIXED WITHOUT 
ANY EXTERNAL COMPONENTS) IN ORDER 
TO MINIMIZE THE OUTPUT NOISE AND OP
TIMIZE SVR

* SILENT MUTE/ST-BY FUNCTION FEATUR
ING ABSENCE OF POP ON/OFF NOISE 

h HIGH SVR
» STEREO/BRIDGE OPERATION WITHOUT 

ADDITION OF EXTERNAL COMPONENT
■ AC/DC SHORT CiRCUiT PROTECTION (TO 

GND, TO Vs, ACROSS THE LOAD)
■ LOUDSPEAKER PROTECTION 
b DUMP PROTECTION
h ESD PROTECTION

BLOCK DESCRIPTION 
Polarization
The device is organized with the gain resistors di
rectly connected to the signal ground pin i.e. with
out gain capacitors (fig. 20).
The non inverting inputs of the amplifiers are con
nected to the SVR pin by means of resistor dividers, 
equal to the feedback networks. This allows the out
puts to track the SVR pin which is sufficiently slow to 
avoid audible turn-on and turn-off transients.

SVR
The voltage ripple on the outputs is equal to the 
one on SVR pin: with appropriate selection of 
C sv r , more than 60dB of ripple rejection can be 
obtained.

Delayed Turn-on (muting)
The C svr  sets a signal turn-on delay too. A circuit 
is included which mutes the device until the volt
age on SVR pin reaches ~2V typ. (fig. 21). The 
mute function is obtained by duplicating the input 
differential pair (fig. 22): it can be switched to the 
signal source or to an internal mute input. This 
feature is necessary to prevent transients at the 
inputs reaching the loudspeaker(s) immediately 
after power-on).

870
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Fig. 21 represents the detailed turn-on transient 
with reference to the stereo configuration.
At the power-on the output decoupling capacitors 
are charged through an internal path but the de
vice itself remains switched off (phase 1 of the 
represented diagram).
When the outputs reach the voltage level of about 
1V (this means that there is no presence of short 
circuits) the device switches on, the SVR capaci
tor starts charging itself and the output tracks 
exactly the SVR pin.
During this phase the device is muted until the 
SVR reaches the "Play" threshold (~2V typ.), after 
that the music signal starts being played.

Stereo/Bridge Switching
There is also no need for external components for
Figure 20: Block Diagram; Stereo Configuration

changing from stereo to bridge configuration (figg. 
20-23). A simple short circuit between two pins 
allows phase reversal at one output, yet maintain
ing the quiescent output voltage.

Stand-by
The device is also equipped with a stand-by func
tion, so that a low current, and hence low cost 
switch, can be used for turn on/off.

Stability
The device is provided with an internal compen
sation wich allows to reach low values of closed 
loop gain.
In this way better performances on S/N ratio and 
SVR can be obtained.

I N P U T  l

rZ Z  SGS-THOMSON
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Figure 21 : Turn-on Delay Circuit

U IN

----------- t

s e c

(mU) 
100  -

-100
-200

M iA /v W l/y ^

U s u r

( 1 )  OFF

( 2 )  MUTE

( 3 )  PLAY

Figure 22: Mute Function Diagram

10/18
* t 7

SGS-THOMSON
l*[Emi(êTm(2)«S

872



TDA7363

Figure 23: Block Diagram; Bridge Configuration

I N P U T  i

CLIP DETECTOR
The TDA7363 is equipped with an internal circuit 
able to detect the output stage saturation provid
ing a proper current sinking into an open collector

Figure 24: Dual Channel Distortion Detector

out. (pin2) when a certain distortion level is 
reached at each output. This particular function 
allows compression facility whenever the amplifier 
is overdriven, so obtaining high quality sound at 
all listening levels.

Figure 25: Output at Clipping Detector Pin vs. 
Signal Distortion

11/18Æ 7  SGS-THOMSON

873



T D A 7 3 6 3

Figure 26: !CV - PNP Gain vs. Ic

Figure 27: ICV - PNP VcE(sat) vs. Ic

Figure 28: ICV - PNP cut-off frequency vs. Ic

OUTPUT STAGE
Poor current capability and low cutoff frequency 
are well known limits of the standard lateral PNP. 
Composite PNP-NPN power output stages have 
been widely used, regardless their high saturation 
drop. This drop can be overcome only at the ex
pense of external components, namely, the boot
strap capacitors. The availability of a new 4A iso
lated collector PNP (ICV PNP) adds versatility to 
the design. The performance of this component, 
in terms of gain, VcEsat and cut-off frequency, is 
shown in fig. 26, 27, 28 respectively. It is realized 
in a new bipolar technology, characterized by top- 
bottom isolation techniques, allowing the im
plementation of low leakage diodes, too. It guar
antees B V c e o  > 20V and B V c b o  > 50V both for 
NPN and PNP transistors. Basically, the connec
tion shown in fig. 29 has been chosen. First of all 
because its voltage swing is rail-to-rail, limited 
only by the VCEsat of the output transistors, 
which are in the range of 0.30 each. Then, the 
gain VOUT/VIN is greater than unity, approxi
mately 1+R2/R1. (VCC/2 is fixed by an auxiliary 
amplifier common to both channel). It is possible, 
controlling the amount of this local feedback, to 
force the loop gain (A * p) to less than unity at fre
quencies for which the phase shift is 180°. This 
means that the output buffer is intrinsically stable 
and not prone to oscillation.
In contrast, with the circuit of fig. 30, the solution 
adopted to reduce the gain at high frequencies is 
the use of an external RC network.

Figure 29: The New Output Stage

AMPLIFIER BLOCK DIAGRAM
The block diagram of each voltage amplifier is 
shown in fig. 31. Regardless of production 
spread, the current in each final stage is kept low, 
with enough margin on the minimum, below which 
cross-over distortion would appear.

12/18 SGS-THOMSON
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Figure 30: A Classical Output Stage

ucc

Figure 31 : Amplifier Block Diagram

c COMP

BUILT-IN PROTECTION SYSTEMS
Short Circuit Protection
The maximum current the device can deliver can 
be calculated by considering the voltage that may 
be present at the terminals of a car radio amplifier 
and the minimum load impedance.
Apart from consideration concerning the area of 
the power transistors it is not difficult to achieve 
peak currents of this magnitude (5A peak). 
However, it becomes more complicated if AC and 
DC short circuit protection is also required.In par
ticular, with a protection circuit which limits the 
output current following the SOA curve of the out
put transistors it is possible that in some condi
tions (highly reactive loads, for example) the pro
tection circuit may intervene during normal 
operation. For this reason each amplifier has 
been equipped with a protection circuit that inter
venes when the output current exceeds 4A.
Fig 32 shows the protection circuit for an NPN 
power transistor (a symmetrical circuit applies to 
PNP).The VBE of the power is monitored and 
gives out a signal,available through a cascode.
This cascode is used to avoid the intervention of 
the short circuit protection when the saturation is 
below a given limit.

The signal sets a flip-flop which forces the amplifier 
outputs into a high impedance state.
In case of DC short circuit when the short circuit 
is removed the flip-flop is reset and restarts the 
circuit (fig. 36). In case of AC short circuit or load 
shorted in Bridge configuration, the device is con
tinuously switched in ON/OFF conditions and the 
current is limited.

Figure 32: Circuitry for Short Circuit Detection

SGS-THOMSON________________________________ 13/18
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Load Dump Voltage Surge
The TDA 7363 has a circuit which enables it to 
withstand a voltage pulse train on pin 9, of the 
type shown in fig. 34.
If the supply voltage peaks to more than 50V, 
then an LC filter must be inserted between the 
supply and pin 9, in order to assure that the pul
ses at pin 9 will be held within the limits shown.
A suggested LC network is shown in fig. 33.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.

Figure 33

FROM

SUPPLY L I M E

L-2m H

M99TD8F350-38

— o TO P I N  9 

3 0 0 0 U F  

16U

However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1 )an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2)the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in the case 
of excessive junction temperature: all hap
pens is that P0 (and therefore Ptot) and Id are 
reduced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 35 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.
Loudspeaker Protection

Figure 34

High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7363 pro
tection diodes are included to avoid any damage.

DC Voltage
The maximum operating DC voltage for the 
TDA7363 is 18V. * *

Figure 35: Maximum Allowable Power
Dissipation vs. Ambient Temperature

tl 98TDA7350-39

The TDA7363 guarantees safe operations even for 
the loudspeaker in case of accidental shortcircuit. 
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

Figure 36: Restart Circuit

ƒ = ?  SGS-THOMSON
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APPLICATION HINTS
This section explains briefly how to get the best 
from the TDA7363 and presents some application 
circuits with suggestions for the value of the com- 
ponents.These values can change depending on 
the characteristics that the designer of the car 
radio wants to obtain,or other parts of the car 
radio that are connected to the audio block.
To optimize the performance of the audio part it is 
useful (or indispensable) to analyze also the parts 
outside this block that can have an interconnec
tion with the amplifier.
This method can provide components and system 
cost saving.

Reducing Turn On-Off Pop
The TDA7363 has been designed in a way that 
the turn on(off) transients are controlled through 
the charge(discharge) of the Csvr capacitor.
As a result of it, the turn on(off) transient spec
trum contents is limited only to the subsonic 
range.The following section gives some brief 
notes to get the best from this design feature(it 
will refer mainly to the stereo application which 
appears to be in most cases the more critical from 
the pop viewpoint.The bridge connection in 
fact,due to the common mode waveform at the 
outputs,does not give pop effect).

TURN-ON
Fig 37 shows the output waveform (before and 
after the "A" weighting filter) compared to the 
value of Csvr.
Better pop-on performance is obtained with 
higher Csvr values (the recommended range is 
from 22uF to 220uF).

Figure 37:
a) Csvr = 22 pF

M 9 0 T D 0 7 3 5 9 -4 1

A = 2 0 m U / d  i v  
- B = l U / d i o

_ _ i -------1-------1------- L_—
5 0 m s / d  iv

b) Csvr = 47  JJ.F
H 9 0 T D 0 F 3 5 9 - 4 2

The turn-on delay (during which the amplifier is in
mute condition) is a function essentially of : C0ut, c) Csvr = 100 jllF

f190 T D 0F 350  - 4 3
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TURN-OFF
A turn-off pop can occur if the st-by pin goes low 
with a short time constant (this can occur if other 
car radio sections, preamplifiers,radio., are sup
plied through the same st-by switch).
This pop is due to the fast switch-off of the inter
nal current generator of the amplifier.
If the voltage present across the load becomes 
rapidly zero (due to the fast switch off) a small 
pop occurs, depending also on Cout.Rload.
The parameters that set the switch off time con
stant of the st-by pin are:

♦ the st-by capacitor (Cst-by)
♦ the SVR capacitor (Csvr)
♦ resistors connected from st-by pin to ground 

(Rext)
The time constants is given by :

T « Csvr • 2000Q // Rext + Cst-by • 2500Q // Rext 
The suggested time constants are :
T > 120ms with Cout=1000{iF,Ri_ = 4ohm,stereo 
T > 170ms with Cout=2200p,F,Ri_ = 4ohm,stereo 
If Rext is too low the Csvr can become too high 
and a different approach may be useful (see next 
section).
Figg 38, 39 show some types of electronic swit
ches (pP compatible) suitable for supplying the st- 
by pin (it is important that Qsw is able to saturate 
with V c e  <  ISOmV).,
Also for turn off pop the bridge configuration is su- 
Figure 38

perior, in particular the st-by pin can go low faster.

GLOBAL APPROACH TO SOLVING POP 
PROBLEM BY USING THE MUTING/TURN ON 
DELAY FUNCTION
In the real case turn-on and turn-off pop problems 
are generated not only by the power amplifier,but 
also (very often) by preamplifiers,tone con
trols,radios etc. and transmitted by the power am
plifier to the loudspeaker.
A simple approach to solving these problems is to 
use the mute characteristics of the TDA7363.
If the SVR pin is at a voltage below 1V, the mute 
attenuation (typ)is 30dB .The amplifier is in play 
mode when Vsvr overcomes 3V.
With the circuit of fig 40 we can mute the amplifier 
for a time Ton after switch-on and for a time Toff 
after switch-off.During this period the circuitry that 
precedes the power amplifier can produce spuri
ous spikes that are not transmitted to the loud
speaker. This can give back a very simple design 
of this circuitry from the pop point of view.
A timing diagram of this circuit is illustrated in fig 
41. Other advantages of this circuit are:
- A reduced time constant allowance of stand-by 
pin turn off.Consequently it is possible to drive all 
the car-radio with the signal that drives this pin.
-A better turn-off noise with signal on the output.
To drive two stereo amplifiers with this circuit it is 
possible to use the circuit of fig 42.

Figure 39
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Figure 40

Figure 41
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Figure 42

BALANCED INPUT IN BRIDGE CONFIGURATION
A helpful characteristic of the TDA7363 is that,in 
bridge configuration, a signal present on both the 
input capacitors is amplified by the same amount 
and it is present in phase at the outputs,so this 
signal does not produce effects on the load.The 
typical value of CMRR is 46 dB.
Looking at fig 43, we can see that a noise signal 
from the ground of the power amplifier to the 
ground of the hypothetical preamplifier is ampli
fied of a factor equal to the gain of the amplifier 
(2 * Gv).

Using a configuration of fig. 44 the same ground 
noise is present at the output multiplied by the 
factor 2 * Gv/200.
This means less distortion,less noise (e.g. motor 
cassette noise ) and/or a simplification of the 
layout of PC board.
The only limitation of this balanced input is the 
maximum amplitude of common mode signals 
(few tens of millivolt) to avoid a loss of output 
power due to the common mode signal on the 
output, but in a large number of cases this signal 
is within this range.

Figure 43

C i n i

OUT ---------- I h 1 8

P R EAM PLIF IER C in 2 TD A 7363

H h 5 10

o

|  Uou t  = Uno i s e  * 2  *Gk

Uno is e
PREAMP GND AMP GND M 3 iT D f i? 3 6 3 - i?

Figure 44

C i n i

OUT II i 8I I
PREAM PLIFIER C in 2 TDA7363

H l ~ 5 10

O
PREAMP GND

Uno is e

|  U o u t - U n o jSe . 2 *Gu
200

AMP GND H 9 i TD A 7363- IQ
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QUAD POWER AMPLIFIER FOR CAR RADIO
ADVANCE DATA

.  MINIMUM EXTERNAL COMPONENT COUNT 

.  HIGH CURRENT CAPABILITY
■ NO BOOTSTRAP
.  NO BOUCHEROT CELLS
■ CLIP DETECTOR OUTPUT 
.  HIGH OUTPUT POWER
.  HIGH APPLICATION FLEXIBILITY 
« FIXED GAIN
■ VERY LOW STAND-BY CURRENT (1 pA typ)
.  NO SWITCH ON/OFF NOISE

PROTECTIONS:
■ OUTPUT AC/DC SHORT CIRCUIT TO GND 

AND TO Vs
.  VERY INDUCTIVE LOADS 
.  OVERRATING CHIP TEMPERATURE
■ LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GND
■ REVERSE BATTERY 
.  ESD

BLOCK DIAGRAM

DESCRIPTION
The TDA7370 is a new technology class AB quad 
channels Audio Power Amplifier in Multiwatt pack
age designed for car radio applications.
Thanks to the fully complementary PNP/NPN out
put configuration the high power performances of 
the TDA7370 are obtained without the bootstrap 
capacitors.

ucc ucc
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.



TDA7370

P IN  C O N N E C T I O N  (Top view)

OUT 3  

OUT 4  

UCC

I N P U T  3

I N P U T  4

C L I P  DET

S - 6 N D

PU -G ND

S T A N D -B Y

SUR

I N P U T  2 

I N P U T  1 

UCC 

0 U T 2  

OUT 1

H 9 Î T D B F 3 F 0 - B i

A B S O L U T E  M A X IM U M  R A T IN G S

Symbol Parameter Value Unit

Vs' DC Supply Voltage 28 V

Vop Operating Supply Voltage 18 V

V PEAK Peak Supply Voltage (t = 50ms) 50 V

lo Output Peak Current (not rep. t = 100(is) 4.5 A

lo Output Peak Current (rep. f > 10Hz) 3.5 A

P to t Power Dissipation T c a s e  = 85°C 36 W

Tstg , T j Storage and Junction Temperature -40 to 150 °C

T H E R M A L  D A T A

Symbol Description Value Unit

R th j-case Thermal Resistance Junction-case | Max 1.8 °C/W

2/15 fiZZ SGS-mOMSON
^ 7 #  «[HïmiÊÎIMDgS
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs = 14.4V; Rl = 4£2, Tamb = 25°C, 
f = 1kHz, unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Supply Range 8 18 V
Id Total Quiescent Drain Current Rl = °o 150 mA

Po Output Power Rl = 4 ^ ; T H D  =  1 0 %

Single Ended 5.5 6.5 W
Bridge 20 W

d Distortion Rl = 40;
Single Ended, Po = 0.1 to 4W 0.5 %
Bridge, Po = 0.1 to 10W 0.03 %

CT Cross Talk f = 1kHz Bridge 65 dB
f = 10kHz Bridge 55 dB
f = 1 kHz Single Ended 60 dB
f = 10kHz Single Ended 50 dB

R in Input Impedance Single Ended 20 KQ
Bridge 15 KQ

Gv Voltage Gain Single Ended 20 dB
Bridge 26 dB

Gv Voltage Gain Match. 1 dB
Ein Input Noise Voltage (*) SINGLE ENDED

Non Inv. Ch., Rs = 10kO 3.0 M.V
Inv. Ch., Rs = 10kQ 5 mV
BRIDGE (Rs = 0 to 10kQ) 3.5 mV

SVR Supply Voltage Rejection Rs = 0; f=  100Hz to 10kHz 50 dB
ASB Stand-by Attenuation 60 dB
ISB ST-BY Current 1 ma

VsB ON ST-BY On Threshold Voltage 1.5 V
VsB OFF ST-BY Off Threshold Voltage 3.5 V

Vos Output Offset Voltage 200 mV
ICD OFF Clipping Detector "OFF" THD = 1% (**)

Output Average Current 100 pA
ICD ON Clipping Detector "ON" THD = 10% (**)

Output Average Current 190 pA

(*) Weighted A
(**) Pin 10 Pulled-up to 5V with 10k£2;

SGS-THOMSON 3/15
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APPLICATION CIRCUIT (QUAD STEREO)

10K
S T - B Y  «

R1
-----------------T— r----------- ° u c c

C6 1  4  C5
^ 1 9 u F \------- c}------- 1 1 0 0 n F  X  I  1 0 0 0 U F

IN FL o--1|------0 4
Cl 0 . 22u

IN FR o--(J------0 5
C2 0 . 22u

IN RL o--(J------0  12
C4 0 ♦ 2 2 u F  

IN RR o----- I f ------- A 11

OUT FL

OUT FR

OUT RL

OUT RR

t 1 3 î T D G 7 3 7 B - B 5

QUAD STEREO P.C. BOARD AND COMPONENT LAYOUT (1:1 SCALE)

IN IN GND IN IN GND + US 
4 5 S 11 12 P

4/15
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APPLICATION CIRCUIT (DOUBLE BRIDGE)

10K

DOUBLE BRIDGE P.C. BOARD AND COMPONENT LAYOUT (1:1 SCALE)

C L I P

DETECTOR

0 UT14

OUT 15 1

IN GND IN G N D , u q GND 
5 S 11 P P

^ 7  SGS-THOMSON 5 /15
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APPLICATION CIRCUIT (STEREO/BRIDGE)

10K

Figure 1: Quiescent Drain Current vs. Supply 
Voltage (Bridge/Single Ended)

f131 TDA7370  -  16

Figure 2: Quiescent Output Voltage vs. Supply 
Voltage (Bridge/Single Ended)

8 10 12 14 16 Us ( U )

SGS-THOMSON
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Figure 3: Output Power vs. Supply Voltage 
(Single Ended)

8 10 12 14 15 Us ( U )

Figure 4: Output Power vs. Supply Voltage 
(Bridge)

8 10 12 14  16 U s ( U )

Figure 5: Distortion vs. Output Power (Single 
Ended)

0 1 2 3 4 5 6 Po ( U )

Figure 6: Distortion vs. Output Power (Bridge)

0 4 8 12  16  Us ( U)

Figure 7: Output Power vs. Frequency (Single 
Ended)

3 0  1 0 0  3 0 0  IK 3K f  ( HZ )

Figure 8: Output Power vs. Frequency (Bridge)

H91 T D 0 7 3 7 0 -23

RL = 4 Q 
Us = 1 4 . 4U 
d = 10%

3 0  1 0 0  3 0 0  IK 3K f  ( HZ )
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Figure 9: Supply Voltage Rejection vs.
Frequency (Single Ended) for different 
values of pin 6 capacitor.

t131 TD37370 - 24

Figure 10: Supply Voltage Rejection vs.
Frequency (Bridge) for different 
values of pin 6 capacitor.

Figure 11: Cross-Talk vs. Frequency (Bridge)

30 100 300 IK f (H z )

Figure 12: Stand-By Attenuation vs. Threshold 
Voltage (Single Ended/Bridge)

t191TDA?3?8-2?
ATT 

(d:B )

20

40

6 0

80

100
0 1 2 3 4 U t ( U)

Figure 13: Clipping Detector Average Current Figure 14: En input vs. Rs (Single Ended)
(pin 10) vs. Distortion (Single Ended)
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Figure 15: En input vs. Rs (Single Ended) Figure 16: En input vs. Rs (Bridge)

f131 TDA7379 -38

( uU ) 

6.0

5 .6  

5 . 2  

4.8 

4.4
Us=1 4 . 4U 
R L - 4 Q
"R"UEIGHTED 
INUERTING CHANNELS

_____ 1_____ 1_____ 1______

Rs (Q )

Figure 17: Total Power Dissipation and
Efficiency vs. Ouput Power (Single 
Ended)

0 1 2 3 4 5 6 P o (U )

Figure 18: Total Power Dissipation and
Efficiency vs. Ouput Power (Bridge)

0 4 8 12 16 20 Po(U)
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OUTPUT STAGE
The fully complementary output stage was made 
possible by the development of a new compo
nent: the ST exclusive power ICV PNP.
A novel design based upon the connection shown 
in fig. 19 has then allowed the full exploitation of 
its possibilities.

Figure 19: The new Output Stage

ucc

The clear advantages this new approach has over 
classical output stages are as follows:

1 - Rail-to-Rail Output Voltage Swing With No 
Need Of Bootstrap Capacitors.
The output swing is limited only by the Vcesat of 
the output transistors, which are in the range of 
0.6 Ohm (Rsat) each.
Classical solutions adopting composite PNP-NPN 
for the upper output stage have higher saturation

loss on the top side of the waveform. This unbal
anced saturation causes a significant power re
duction. The only way to recover power consists 
of the addition of expensive bootstrap capacitors.

2 - Absolute Stability Without Any External 
Compensation.
Referring to the circuit of Fig. 19 the gain 
V o u t / V in is greater than unity, approximately 1 + 
R2/R1. The DC output (Vcc/2) is fixed by an au
xiliary amplifier common to all the channels).
By controlling the amount of this local feedback it 
is possible to force the loop gain (A * p) to less 
than unity at frequency for which the phase shift 
is 180 Deg. This means that the output buffer is 
intrinsically stable and not prone to oscillation.
Most remarkably, the above feature has been 
achieved in spite of the very low closed loop gain 
of the amplifier (20 dB).
In contrast, with the classical PNP-NPN stage, 
the solution adopted for reducing the gain at high 
frequencies makes use of external RC networks, 
namely the Boucherot cells.

OTHER OUTSTANDING CHARACTERISTICS: 
Clipping Detector Output
The TDA7370 is equipped with an internal circuit 
able to detect the output stage saturation provid
ing a current sinking into a open collector output 
(pin 10) when a certain distortion level is reached 
at each output.
This particular function allows gain compression 
facility whenever the amplifier is overdriven, thus 
obtaining high quality sound at all listening levels.

Figure 20: Clipping Detection Waveforms

r —  SGS-THOMSON
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Offset Control
The quiescent output voltage must be as close as 
possible to its nominal value, so that less undis
torted power would be available.
For this reason an input bias current compensa
tion is implemented to reduce the voltage drop 
across the input resistors, which appears ampli
fied at the outputs.

Gain Internally Fixed to 20dB in Single Ended, 
26dB in Bridge
Advantages of this design choice are in terms of:
■ components and space saving
■ output noise, supply voltage rejection and dis

tortion optimization.

BUILT-IN PROTECTION SYSTEMS 
Full Protection of Device and Loudspeakers 
Against AC/DC Short Circuits (to Gnd, to Vs, 
across the Speakers).
Reliable and safe operation in presence of all 
kinds of short circuit involving the outputs is as
sured by a built-in protection system that operates 
in the following way:
In case of overload, a SCR is activated as soon 
as the current flowing through the output transis
tors overcomes a preset threshold value depend
ing on the chip temperature. The SCR causes an 
interruption of the supply current of the power 
transistor. The normal working is restored by a 
restart circuit going into action as soon as the 
short circuit is removed.

Silent Turn On/Off and Muting/Stand-by Func
tion
The stand-by can be easily activated by means of 
a CMOS level applied to pin 7 through a RC filter. 
Under stand-by condition the device is turned off 
completely (supply current= 1 jiA TYP ; output at- 
tenuation= 90 dB TYP).
Every ON/OFF operation is virtually pop free.
Furthermore, at turn-on the device stays in muting 
condition for a time determined by the value as
signed to the SVR capacitor (T= Csvr * 7,000). 
While in muting the device outputs becomes in
sensitive to any kinds of signal that may be pres
ent at the input terminals. In other words every 
transient coming from previous stages produces 
no unpleasant acoustic effect to the speakers.
Another situation under which the device is totally 
muted is whenever the supply voltage drops 
lower than 7V. This is helpful to pop suppression 
during the turn-off by battery switch.

Easy Single Ended to Bridge Transition.
The change from single ended to bridge configu
rations is made simply by means of a short circuit 
across the inputs, that is no need of further exter
nal components.

High Application Flexibility
The availability of 4 independent channels makes 
it possible to accomplish several kinds of applica
tions ranging from 4 speakers stereo (F/R) to 2 
speakers bridge solutions.
In case of working in single ended conditions the 
polarity of the speakers driven by the inverting 
amplifier must be reversed respect to those 
driven by non inverting channels.
This is to avoid phase inconveniences causing 
sound alterations especially during the reproduc
tion of low frequencies.

Load Dump Voltage Surge
The TDA 7370 has a circuit which enables it to 
withstand a voltage pulse train on pins 3 and 13, 
of the type shown in fig. 22.
If the supply voltage peaks to more than 50V, 
then an LC filter must be inserted between the 
supply and pins 3 and 13, in order to assure that 
the pulses at pins 3 and 13 will be held within the 
limits shown.
A suggested LC network is shown in fig. 21.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.

Figure 21

FR O M  L -2 m H

S U P P L Y  L I N E  A °  r ^ ^ l 7

CI
H9iTDÛ7378-B9

— ° TO P IN  3 B. 13  
3000U F  

16U

Figure 22
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Polarity Inversion
High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7370 pro
tection diodes are included to avoid any damage.

Inductive Load
A protection diode is provided to allow use of the 
TDA7370 with inductive loads.

DC Voltage
The maximum operating DC voltage for the 
TDA7370 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1 )an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2)the heatsink can have a smaller factor of

safety compared with that of a conventional 
circuit. There is no device damage in case of 
excessive junction temperature: all happens 
is that P0 (and therefore Ptot) and Id are re
duced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 23 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 23: Maximum Allowable Power
Dissipation vs. Ambient Temperature

H31 TDA737Q-34

Loudspeaker Protection
The TDA7370 guarantees safe operations even for 
the loudspeaker in case of accidental shortcircuit. 
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

12/15 rZ7  SGS-THOMSON
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CLIPPING DETECTOR
Figures 25 and 26 show an application using the 
TDA7370 in combination with the SGS-THOM- 
SON audioprocessor TDA7302.
The output clipping is recognized by the micropro
cessor (in this application it is simulated by a PC).
The detailed way to operate of the system is rep
resented by the flow-chart of fig.24
The controller detects when the clipping is active 
(minimun detection width fixed by a C29 = 12 nF 
external capacitor), and reduces the volume (or 
bass ) by steps of 2 dB (with a programmable 
waiting time), until no more clipping is detected.
Then the controller waits for a programmable time 
before increasing the volume again by step of 2 
dB until clipping is again detected or the panel se
lected volume is reached.
Practical advantages of this application is a better 
sound quality deriving from operation under no 
clipping conditions, which also means the availa
bility of higher undistorted power.

Figure 24: Clipping Detector Control Routine

WHAT IS NEEDED FOR A DEMONSTRATION

- a XT or AT IBM compatible PC, supplied with 
EGA card

- a SGS-THOMSON audioprocessor application disk
- a TDA 7302 + TDA7370 board
- a connector from audioprocessor board to PC 

parallel port

GENERAL INFORMATION
In the application shown in figures 25 and 26 the 
TDA7302 audioprocessor works on PC XT or AT 
IBM compatible.
Control is accomplished by serial bus ( S-bus or 
rC-bus or SPI bus) sent to the test board through 
the PC parallel port.
The PC simulates the behaviour of the micropro
cessor in a real application (for example in a car 
radio) and the buffer is necessary only in this ap
plication for protecting the PC.

t i 9 î T D f i ? 3 ? e - î i
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TDA7370

Figure 25: Application with TDA7302 + TDA7370 (QUAD STEREO)
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TDA7370

Figure 26: Application wiyh TDA7302 + TDA7370 (DOUBLE BRIDGE)
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DUAL BRIDGE AUDIO AMPLIFIER FOR CAR RADIO
ADVANCE DATA

.  MINIMUM EXTERNAL COMPONENT COUNT
■ NO BOOTSTRAP CAPACITORS 
.  NO BOUCHEROT CELLS
.  CLIP DETECTOR OUTPUT 
.  HIGH OUTPUT POWER
■ FIXED GAIN
.  VERY LOW STAND-BY CURRENT (1 |iA typ)
.  NO SWITCH ON/OFF NOISE

PROTECTIONS:
■ OUTPUT AC/DC SHORT CIRCUIT TO GND 

AND TO Vs
■ VERY INDUCTIVE LOADS
■ OVERRATING CHIP TEMPERATURE 
.  LOAD DUMP VOLTAGE
■ FORTUITOUS OPEN GND 
.  REVERSE BATTERY
.  ESD

TEST AND APPLICATION CIRCUIT

The TDA7374 is a new technology class AB 
Audio Dual Bridge Power Amplifier in Multiwatt 
package designed for car radio applications.
Thanks to the fully complementary PNP/NPN out
put configuration the high power performances of 
the TDA7374 are obtained without the bootstrap 
capacitors.

ucc ucc

May 1991 1/11

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice, notice.
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TDA7374

PIN CONNECTION (Top view)

é -

OUT 2 
OUT 2 
UCC
INPUT 2
INPUT 2
CLIP DET
S-GND
PU-GND
STAND-BY
SUR
INPUT 1 
INPUT 1 
UCC 
OUT 1 
OUT 1

H 9 8 T D f i ? 3 ? 4 - 0 i

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VS DC Supply Voltage 28 V

Vop Operating Supply Voltage 18 V

V PEAK Peak Supply Voltage (t = 50ms) 50 V

lo Output Peak Current (not rep. t = 100p,s) 4.5 A

lo Output Peak Current (rep. f > 10Hz) 3.5 A

P to t Power Dissipation T c a s e  = 85°C 36 W

__ Tg$’ Tj__ Storage and Junction Temperature -40 to 150 °C

THERMAL DATA

Symbol Description Value Unit

R th  j-case Thermal Resistance Junction-case | Max 1.8 °C/W

2/11 SGS-THOMSON
RfflDOiOIlLitgT̂ OIMIDSi
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TDA7374

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; V s = 14.4V; Rl = 4Q, Tamb = 25°C, 
f = 1 kHz, unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Supply Range 8 18 V
Id Total Quiescent Drain Current Rl = <*> 150 mA

Po Output Power Rl = 4Q; THD = 10% 17 21 W
d Distortion R i  =  4 Q  P0 = 0.1 to 10W 0.5 %

CT Cross-Talk

n 
ii

o
 ?

r 
£

 X
 

in
 n

N

65
55

dB
dB

R in Input Impedance 10 m

Gv Voltage Gain 26 dB

Gv Voltage Gain Match. 1 dB
E in Input Noise Voltage Rs = 0 to 10kQ Weight A

22Hz to 22KHz
3.5

10
| iV
nv

SVR Supply Voltage Rejection Rs = 0 ; f=  100Hz 
f=  10kHz

48
55

dB

ASB Stand-by Attenuation 60 dB

ISB ST-BY Current 1 pA

VsB ON ST-BY On Threshold Voltage 1.5 V
VsB OFF ST-BY Off Threshold Voltage 3.5 V

V os Output Offset Voltage 200 mV
ICD OFF Clipping Detector "OFF" 

Output Average Current

vPII
QXI- 100 pA

ICD ON Clipping Detector "ON" 
Output Average Current

THD = 10% (*) 190 pA

(*) Pin 10 Pulled-up to 5V with 10kQ; R l = 4Q

3/11SGS-THOMSON^7#
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TEST AND APPLICATION CIRCUIT

10K

P.C. BOARD AND COMPONENT LAYOUT (1:1 scale)

C L I P
D E T E C T O R
0 U T 1 4

OUT 15

r = 7  SGS-THOM SON
RfflegÎ (s)i[Li(gT̂(S)R!lD(gi
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Figure 1 : Quiescent Drain Current vs. Supply 
Voltage

a 10 12 14 16 Us ( U )

Figure 2: Quiescent Output Voltage vs. Supply 
Voltage

8 10 12  14 16 Us ( U )

Figure 3: Output Power vs. Supply Voltage Figure 4: Distortion vs. Output Power

Figure 5: Output Power vs. Frequency

m t191 TDA73?4 -99
Po 

( U )
24  

22 

20  

18  

16  

14
30  100  3 0 0  I K  3K f ( H z )

------------------------------------------------ * 7 /

U s = 1 4 . 4U 
RL = 4 Q 
d = 10%

Figure 6: Supply Voltage Rejection vs.
Frequency for a Different values of C6 
Capacitor

Ï191 TD0P370-25
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Figure 7: Cross-Talk vs. Frequency Figure 8; En |nput vs Rg

10 30 100 300.  I K  f ( H z )

Figure 9: Stand-by Attenuation vs. Threshold 
Voltage

A T T  t131 TDBP3PQ - 2P

( dB)

0

20 
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60 

80

100
0 1 2 3 4 U t ( U )

U s = 1 4 . 4U 
RL = 4 Q 
0dB = 3 U r m s

f1

Figure 10: Stand-by Attenuation vs. Input Voltage

ATT 

( dB)

80 

60  

40  

20  

0
0 0 . 1  0 . 2  0 . 3  0 . 4  U t ( U )

MSITDBP3P4-10

U s = 1 4 . 4U 
RL = 4 n  
f = l K H z

Figure 11: Clipping Detector Average Current 
(Pin 10) vs. Distortion

0 . 0 1  0 . 0 3  0 . 1  0 . 3  1 3 THD (% ).

Figure 12: Total Power Dissipation and 
Efficiency vs. Output Power

0 4 8 12 16 20  P o ( U )
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OUTPUT STAGE
The fully complementary output stage was made 
possible by the development of a new compo
nent: the ST exclusive power ICV PNP.
A novel design based upon the connection shown 
in fig. 13 has then allowed the full exploitation of 
its possibilities.

Figure 13: The new Output Stage

The clear advantages this new approach has over 
classical output stages are as follows:

1 - Rail-to-Rail Output Voltage Swing With No 
Need Of Bootstrap Capacitors.
The output swing is limited only by the Vcesat of 
the output transistors, which are in the range of 
0.6 Ohm each.
Classical solutions adopting composite PNP-NPN 
for the upper output stage have higher saturation
Figure 14: Clipping Detection Waveforms

loss on the top side of the waveform. This unbal
anced saturation causes a significant power re
duction. The only way to recover power consists 
of the addition of expensive bootstrap capacitors.

2 - Absolute Stability Without Any External 
Compensation.
Referring to the circuit of Fig. 13 the gain 
V out/V in is greater than unity, approximately 1 + 
R2/R1. The DC Output (Vcc/2) is fixed by an au
xiliary amplifier common to all the channels).
By controlling the amount of this local feedback it 
is possible to force the loop gain (A * (3) to less 
than unity at frequency for which the phase shift 
is 180 Deg. This means that the output buffer is 
intrinsically stable and not prone to oscillation.
Most remarkably, the above feature has been 
achieved in spite of the very low closed loop gain 
of the amplifier.
In contrast, with the classical PNP-NPN stage, 
the solution adopted for reducing the gain at high 
frequencies makes use of external RC networks, 
namely the Boucherot cells.

OTHER OUTSTANDING CHARACTERISTICS: 
Clipping Detector Output
The TDA7374 is equipped with an internal circuit 
able to detect the output stage saturation provid
ing a proper current sinking into a open collector 
output (pin 10) when a certain distortion level is 
reached at each output.
This particular function allows gain compression 
facility whenever the amplifier is overdriven, thus 
obtaining high quality sound at all listening levels.

7/11SGS-THOMSON
Ä 7#  RffllieiHiOlUieir̂ OKHiei
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Offset Control
The quiescent output voltage must be as close as 
possible to its nominal value, so that less undis
torted power would be available.
For this reason an input bias current compensa
tion is implemented to riduce the voltage drop 
across the input resistors, which appears ampli
fied at the outputs.

Gain Internally Fixed to 26dB
Advantages of this design choice are in terms of:
■ components and space saving
■ output noise, supply voltage rejection and dis

tortion optimization.

Silent Turn On/Off and Muting/Stand-by Func
tion
The stand-by can be easily activated by means of 
a CMOS level applied to pin 7 through a RC filter. 
Under stand-by condition the device is turned off 
completely (supply current= 1 pA TYP ; output at- 
tenuation= 90 dB TYP).
Every ON/OFF operation is virtually pop free.
Furthermore, at turn-on the device stays in muting 
condition for a time determined by the value as
signed to the SVR capacitor (T= Csvr * 7,000). 
While in muting the device outputs becomes in
sensitive to any kinds of signal that may be pres
ent at the input terminals. In other words every 
transient coming from previous stages produces 
no unpleasant acoustic effect to the speakers.
Another situation under which the device is totally 
muted is whenever the supply voltage drops 
lower than 7V. This is helpful to pop suppression 
during the turn-off by battery switch.

BUILT-IN PROTECTION SYSTEMS
Full Protection of Device and Loudspeakers 
Against AC/DC Short Circuits (to Gnd, to Vs, 
across the Speakers);
Reliable and safe operation in presence of all 
kinds of short circuit involving the outputs is as
sured by a built-in protection system that operates 
in the following way:
In case of overload, a SCR is activated as soon 
as the current flowing through the output transis
tors overcomes a preset threshold value depend
ing on the chip temperature. The SCR causes an 
interruption of the supply current of the power 
transistor. The normal working is restored by a 
restart circuit going into action as soon as the 
short circuit is removed.

Load Dump Voltage Surge
The TDA 7374 has a circuit which enables it to 
withstand a voltage pulse train on pins 3 and 13,

8/11

of the type shown in fig. 16.
If the supply voltage peaks to more than 50V, 
then an LC filter must be inserted between the 
supply and pins 3 and 13, in order to assure that 
the pulses at pins 3 and 13 will be held within the 
limits shown.
A suggested LC network is shown in fig. 15.
With this network, a train of pulses with amplitude 
up to 120V and width of 2ms can be applied at 
point A. This type of protection is ON when the 
supply voltage (pulse or DC) exceeds 18V. For 
this reason the maximum operating supply volt
age is 18V.

Figure 15

FROM L-2mH
—o TO PIN 3 8« 13

SUPPLY LINE T,
C S 3000UF

X 16U
f131 TDA 73?9 - 03

Figure 16

Polarity Inversion
High current (up to 10A) can be handled by the 
device with no damage for a longer period than 
the blow-out time of a quick 2A fuse (normally 
connected in series with the supply). This fea
tures is added to avoid destruction, if during fitting 
to the car, a mistake on the connection of the 
supply is made.

Open Ground
When the radio is in the ON condition and the 
ground is accidentally opened, a standard audio 
amplifier will be damaged. On the TDA7374 pro
tection diodes are included to avoid any damage.

Inductive Load
A protection diode is provided to allow use of the 
TDA7374 with inductive loads.

/T T  SGS-THOMSON 
^ 7 #
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DC Voltage
The maximum operating DC voltage for the 
TDA7374 is 18V.
However the device can withstand a DC voltage 
up to 28V with no damage. This could occur dur
ing winter if two batteries are series connected to 
crank the engine.

Thermal Shut-down
The presence of a thermal limiting circuit offers 
the following advantages:

1) an overload on the output (even if it is perma
nent), or an excessive ambient temperature 
can be easily withstood.

2) the heatsink can have a smaller factor of 
safety compared with that of a conventional 
circuit. There is no device damage in case of 
excessive junction temperature: all happens 
is that P0 (and therefore Ptot) and Id are re
duced.

The maximum allowable power dissipation de
pends upon the size of the external heatsink (i.e. 
its thermal resistance); Fig. 17 shows the dissip- 
able power as a function of ambient temperature 
for different thermal resistance.

Figure 17: Maximum Allowable Power
Dissipation vs. Ambient Temperature

t13î TDA73P0-34

- 5 0  0 50  100  150  T a m b ( ° C )

Loudspeaker Protection
The TDA7374 guarantees safe operations even 
for the loudspeaker in case of accidental shortcir- 
cuit.
Whenever a single OUT to GND, OUT to Vs short 
circuit occurs both the outputs are switched OFF 
so limiting dangerous DC current flowing through 
the loudspeaker.

S i SGS-THOMSON
[lfl©IË(3M(gTïMDeS

9/11
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CLIPPING DETECTOR
Fig 19 shows an application using the TDA7374 
in combination with the SGS-THOMSON audio
processor TDA7302.
The output clipping is recognized by the micropro
cessor (in this application it is simulated by a PC).
The detailed way to operate of the system is rep
resented by the flow-chart of fig. 18.
The controller detects when the clipping is active 
(minimun detection width fixed by a C29 = 12 nF 
external capacitor), and reduces the volume (or 
bass ) by step of 2 dB (with a programmable wait
ing time), until no more clipping is detected.
Then the controller waits for a programmable time 
before increasing the volume again by step of 2 
dB until clipping is again detected or the panel se
lected volume is reached.
Practical advantages of this application is a better 
sound quality deriving from operation under no 
clipping conditions, which also means the availa
bility of higher undistorted power.

Figure: 18: Clipping Detector Control Routine

WHAT IS NEEDED FOR A DEMONSTRATION
- a XT or AT IBM compatible PC, supplied with 

EGA card
- a SGS-THOMSON audioprocessor application disk
- a TDA 7302 + TDA7374 board
- a connector from audioprocessor board to PC 

parallel port

GENERAL INFORMATION
In the application shown in fig 18 the TDA7302 
audioprocessor works on PC XT or AT IBM com
patible.
Control is accomplished by serial bus ( S-bus or 
rC-bus or SPI bus) sent to the test board through 
the PC parallel port.
The PC simulates the behaviour of the micropro
cessor in a real application (for example in a car 
radio) and the buffer is necessary only in this ap
plication for protecting the PC.

M 9 1 TDft7 3 7 0 - 1 1

10/11
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TDA7374

Figure 19: Application with TDA7302 + TDA7374

SGS-THOMSON 11/11
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TV SOUND CHANNEL WITH DC CONTROLS

SEPARATE VCR INPUT AND OUTPUT PINS 
4W OUTPUT POWER INTO 16Q 
NO SCREENING REQUIRED 
HIGH SENSITIVITY 
EXCELLENT AM REJECTION 
LOW DISTORTION 
DC TONE/VOLUME CONTROLS 
THERMAL PROTECTION

DESCRIPTION
The TDA8190 is a complete TV sound channel with 
DC tone and volume controls plus separate VCR 
input and output connections. Mounted in a 
Powerdip 16 + 2 + 2 package, the device delivers an 
output power of 4W into 16£2 (d = 10%, Vs = 24V) 
or 1,5W into 8£2 (d = 10%, Vs = 12V). Included in 
the TDA8190 are : IF amplifier limiter, active low- 
pass filter, AF pre-amplifier and power amplifier, 
turn-off muting, mute circuit and thermal protection. 
High output, high sensitivity, excellent AM rejection 
and low distortion make the device suitable for use 
in TVs of almost every type. Further, no screening 
is necessary because the device is free of radiation 
problems.

PIN CONNECTIONS

AF PA INPUT 

AF PA FEEDBACK 

SUPPLY VOLTAGE 

AF PA OUTPUT 

GND 

GND

DCVC OUTPUT

VOLUME CONTROL POT

TONE CONTROL POT

TONE CONTROL CAPACITOR
91 DSTDA8190-01

March 1991 1/11
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BLOCK DIAGRAM

88DSTDA 8190-02

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

V s Supply Voltage (pin 18) 28 V

V i Voltage at Pin 1 ± V S

V i Input Voltage (pin 2) 1 V p p

lo Output Peak Current (repetitive) 1.5 A

lo Output Peak Current (non repetitive) 2 A

U Current (pin 4) 10 mA

P to t Power Dissipation : at T p in s  = 90 °C 4 . 3 W
at T a m b  = 70 °C 1 W

T stg  -  T j Storage and Junction Temperature - 4 0  to 150 ° C

THERMAL DATA
Pth j-pins Thermal Resistance Junction-pins Max 14 °C/W
Pth j-amb Thermal Resistance Junction-ambient Max 80 °C/W* *

(*) Obtained with GND pins soldered to printed circuit with minimized copper area.

2/11
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ELECTRICAL CHARACTERISTICS
(refer to the test circuit, Vs = 24V, S1 : on, Af = ± 25kHz, Vi = 1mV, Pi = 12ka, f0 = 4.5MHz, 
fm = 400Hz, Tamb = 25°C, unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit

DC CHARACTERISTICS

Vs Supply Voltage (pin 18)
P2 -  12kO

10.8 27
V

Vo Quiescent Output Voltage (pin 17) 11 12 13

Vi Pin 1 DC Voltage P2 = 12kQ, Ri = 270ka 5.3 V

v4 Pin 4 DC Voltage
P2 -  12kD

3.2 V

Id Quiescent Drain Current 32 mA

IF AMPLIFIER AND DETECTOR

V  (threshold) Input Limiting Voltage at Pin 2 (-3dB) V o  = 4  V rm s 50 100 pV

v9 Recovered Audio Voltage (pin 9) Af = ± 7.5kHz, P2 = 12kQ 140 200 280 mV

AMR Amplitude Modulation Rejection (*) m = 0.3, Vi = 1mV, V0 = 4VRMs 60 dB

Ri Input Resistance (pin 2)
Af -  0, P2 -  12 ka

30 ka
C i Input Capacitance (pin 2) 6 pF
Rg Deemphasis Resistance Ci = 68 to 888 nF 0.75 1.1 1.5 ka

DC VOLUME CONTROL

Kv Volume Attenuation 
(resistance control)

p2 = o a  
P2 = 4.3 ka 
P2 = 12 ka

20
0

26
88

32
dB
dB
dB

Vc Control Voltage K = 0 dB 0 V
K = 26 dB 1.3 V
K = 88 dB 2.6 V

AKv Volume Attenuation Thermal Drift Tpins = 25 to 85 °C -0 .0 5 dB/°C
ATpins (resistance control) P2 = 4.3 ka

DC TONE CONTROL

Kt Tone Cut S1 : Off 
Vio = 200 mV 
Pi = 12 k a to  100 a  
f AF = 10 kHz

14 dB

AUDIO FREQUENCY AMPLIFIER

P o Output Power (d = 10 %) Vs = 24 V RL = 16a 
V s = 12 V Rl = 8 a

3.5 4.1
1.5

W
W

B Frequency Response of Audio Ampli
fier ( -  3 dB)

P0 = 1 W RL = 16a 
S1 : Off
Vio = 200 mV V o  = 4 V r m s  

@400 Hz

15 50 kHz

SVR Supply Voltage Rejection P2 = 12ka
Af = 0 fripple = 120Hz

26 dB

3/11SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (continued)
(refer to the test circuit, Vs = 24V, S1 : on, Af = ± 25kHz, Vi = 1mV, Pi = 12kQ , f0 = 4.5MHz, 
fm = 400Hz, Tamb = 25°C, unless otherwise specified).

Symbol Parameter Test Conditions Typ. Max. Unit

V. C. R.

d Total Harmonic Distortion of pin 9 
Output Signal

Af = ± 7.5 kHz 
Vj = 1 mV

0.5 %

SVR Supply Voltage Rejection at Output 
Pin 9

Af = 0 fripple = 120 Hz 
P2 = 12 kQ

66 dB

S + N 
N

Signal to Noise Ratio at Output Pin 9 Af = 25 kHz 
Vi > 1 mV

70 dB

Vio Input Voltage (playback) Vo = 4 Vrms P2 = 0 
S1 : Off

50 70 100 mV

Rio Input Resistance (playback) S1 : Off 10 k Q .

Total Harmonic Distortion for 
20 dB Overload of V10

S1 : Off
Vio = 1 Vrms Vo = 4 Vrms

0.5 3 %

OVERALL CIRCUIT

S + N 
N

Signal to Noise Ratio (* *) Vj 1 mV Vo = 4 Vrms 
Af = 0

70 dB

d Distortion (*) P0 = 50 mW Af = ± 7.5 Hz 
Vs = 24 V H l = 1 ô i i  
Vs = 12 V Rl = 8 £2

0.5
0.5

%
%

M Muting (*) V0 = 4 Vrms@ no V| ; Vi = 0 100 dB

Af Deviation Sensitivity P2 = 0 Vq = 4 Vrms 3 6 kHz

* Test Bandwidth = 20KHz.

TEST CIRCUIT

R1

88DSTDA 8190-03

4/11 F Z J  SGS-THOMSON* 7 /  IM(Ä[i[LI(§Ä*S
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TEST CONDITIONS (unless otherwise specified) 
Vs = 24V ; Q0 = 60 ;
Vin = 1mV ; fm = 400Hz ;
Pi = 12KQ ; Rl = - ;
Figure 1 : Relative Audio Output Voltage and 

Output Noise vs. Input Signal.

G-5057

f0 = 4.5MHz;
Af = ± 25KHz ;
S1 = on ;

Figure 2 : Output Voltage Alternation vs. DC
Volume Control Resistance (a) or Vs. 
DC Volume Control Voltage (b).

0 2 4 6 8 10 12 14 P2(Kfl)

0 0.4 0.8 1.2 1.6 2 2.4 2.8 Vc (V)

88DSTDA8190-05

Figure 3 : DC Tone Control Cut of the High Audio Figure 4 : Amplitude Modulation Rejection vs. 
Frequencies for some Values of Input Signal.
Resistance adjusted by P1.

10 2 103 104 fA (H z ) 10 102 103 10A V j(/jV )

88DSTDA8190-06 88DSTDA8190-07

5/11SGS-THOMSON
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Figure 5 : AAMR vs. Timing Frequency Change.

-LO -30 -20 -10 0 10 <Jt 0 (KHz)

88DSTDA8190-08

Figure 6 : Recovered udio Voltage vs. Unloaded 
Q -  factor of the Detector Coil.

10 20 30 A0 50  60 Qo

88D S TD A 8190-09

Figure 7 : Distortion vs. Unloaded Q -  factor of Figure 8 : Distortion vs. Frequency Variation,
the Detector Coil.

10 20 30 40 50 60 Qo

88DSTDA8190-10

i-0 i10  220 Af (K Hz)

88D S TD A 8190-11

6/11
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Figure 9 : Distortion vs. Tuning Frequency 
Change.

-50 -4 0  -3 0  -20  -10 0 10 20 <ffo (KHz)

88DSTDA8190-12

Figure 10 : Distortion vs. Output Power.

1 0 'Z i o - 1 1 P0 tW )

88DSTDA8190-13

Figure 11 : Audio Amplifier Frequency Response. Figure 12 : Output Power vs. Supply Voltage.

10 io2 io3 JO*1 fA (H z) 10 12 14 16 10 20 22 24 VS (V)

88DSTDA8190-14 88DSTDA8190-15

SGS-THOMSONHB(ĝ (s)iLi©ir®©io©i
7/11
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Figure 13 : Power Dissipation vs. Supply 
Voltage(sine wave operation).

Figure 14 : Power Dissipation and Efficiency vs. 
Output Power.

8 10 12 14 16 18 20 22 24 VS(V)

88DSTDA8190-16

1
(°/.)

80

60

40

20

0
0 4 P0 (W )

88DSTDA 8190-17

Figure 15 : Quiescent Drain and Quiescent
Output Voltage vs. Supply Voltage.

G-5071

8/11
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APPLICATION INFORMATION (refer to the block diagram) 

IF AMPLIFIER-LIMITER
It is made by six differential stages of 15dB gain 
each so that an open loop gain of 90dB is obtained.
While a unity DC gain is provided, the AC closed 
loop gain is internally fixed at 70dB that allows a typ
ical input sensitivity of 50pV.
The differential output signal is single ended by a 
20dB gain amplifier that through a buffer stage, 
feeds the detector system.
Internal diodes protect the inputs against overloads. 
_ Pin 2 is the IF non-inverting input
- Pin 3 is decoupled by a capacitor to open the AC 

loop
. Pin 4 grounded by a capacitor, allows a typical 

sensitivity of 50pV. (see VCR facility too).

LOW-PASS FILTER, FM DETECTOR AND AM
PLIFIER
The IF signal is detected by converting the fre
quency modulation into amplitude modulation and 
then detecting it.
Since the available modulated signal is a square 
wave, a 40 dB/decade low-pass filter cuts its har
monics so that a sine wave can feed the two-reso- 
nances external network L1, C8 and C9.
This network defines the working frequency value, 
the amplitude of the recovered audio signal and its 
distortion at the highest frequency deviations.
The two resonances f1 (series resonance) and f2 
(parallel resonance) can be computed respectively 
by :

X C9 ~ y  L1 i yC8 and Xli = XcsXu + XC8

The ratio of these frequencies defines the peak-to- 
peak separation of the "S" curve :

A differential peak detector detects the audio fre
quency signal that amplified, reaches the deempha
sis network R0 ; C11.
The AF amplifier can be muted (see turn-on and 
turn-off switch and VCR facility).
- Pin 7 is the output of the low-pass filter and one 

input of the differential peak detector
- Pin 8 is the other input of the differential peak de

tector

.  Pin 9 is used to provide the required deemphasis 
time constant by grounding it with C11 .At this pin, 
the internal impedance of which is typically of 
1.1K, is available the recovered audio signal as 
auxiliary output.

DC TONE CONTROL
The same signal available or applied to pin 10, after 
a voltage to current converter, reaches, the DC 
Tone Control block. It operates, inside the 10KHz 
bandwidth, by cutting the high audio frequencies 
with a variable slope of an RC network, by means 
of Pi.
The maximum slope of the RC network is of 20dB 
per decade and its pole is defined by :
Xcn = 6.8K, typically.
Pin 11 - At this pin is tied the tone capacitor.
Pin 12 - Is the DC Tone Control input.

DC VOLUME CONTROL
After tone control regulation, the AF current signal 
reaches the DC volume control block that controls 
its intensity. The normal control, for which the block 
has been designed for a narrow spread, is produced 
by P2 ; however, without P2, a voltage control can 
be operated by forcing a voltage at pin 13 through 
R8.
- Pin 12, already seen as a DCTC input, is the ref

erence voltage for the DCVC. Because of this, a 
small interface between tone and volume regu
lation can be expected.

_ Pin 13 is the DC volume control input.
_ Pin 14 after a current to voltage converter, the 

audio frequency signal comes out at this pin.

AUDIO FREQUENCY POWER AMPLIFIER AND 
THERMAL PROTECTION
Through C12 the signal reaches the amplifier non
inverting input. The closed loop gain is defined by 
the feedback at pin 19 (inverting input) or by the ratio

Gv = 20 Log R5 + R4 (dB)
R5

The amplifier, thermally protected, can supply 4W of 
power into a 16 load with 24V of supply voltage. The 
power output stage is a class B type.
_ Pin 20 is the non-inverting input 
- Pin 19 is the inverting input 
_ Pin 17 is the output of the AFPA.

SGS-1HOMSON 9/11
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TURN-ON AND TURN-OFF SWITCH
This block has been mainly designed to avoid, turn
ing on the TV set, that transients, produced by the 
vision output, can reach the speaker.
Moreover this block, together an optimized rise time 
and full time of the supply voltage Vs, can avoid any 
pop generally produced during the turn-on and the 
turn-off transients.
Turninig on, pin 1 follows the supply voltage Vs by 
means of C7; a threshold is reached and the muting 
of the AFPA output (pin 17) is suddenly produced.
When Vs reaches it stop, C7 charges itself through 
the input impedance of pin 1 and the muting is re
moved with a time constant depending on the C7 
value.
Turning off, the Vs trend, in series to the voltage Vs 
Vi and which C7 is charged, drives pin 1 at a low 
level threshold and a sudden muting is produced 
again.
Since the turn-off can be operated with high output

power, if the muting operates when the current 
through the inductance of the speaker is different 
from zero, a flyback is generated and then a small 
pop can be produced.

The flyback is clipped by integrated diodes.

The thresholds that produce the muting have been 
chosen in the way that 1 Vpp of ripple on the supply 
voltage does not produce any switching..
_ Pin 1 is the turn-on and turn-off muting input. 

SUPPLY

An integrated voltage regulator with different output 
levels, supplies all the blocks operating with small 
signal.
_ Pin 18 is the main supply of the device.
_ Pin 5 ; pin 6 ; pin 15 and pin 16 are the ground of 

the supply. These pins are used to drain out from 
the device the heat produced by the dissipated 
power.

Components Units AppE. 4.5 mHz Appl. 5.5 MHz App!. 6 MHz

L1 f h 10 12 10otoi(d 9 II 00 o D o II O

C5 PF 120 68 68

C4 PF 9 8.2 6.8

C8 nF 68 47 47

C. F Murata SFE 4.5 MA Murata SFE 5.5 MB Murata SFE 6.0 MB

C1 PF 22 18 18

R2 a 1000 560 470

R3 Q. 1000 560 470

10/11 *57 SGS-THOMSON
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Figure 16 : Application Circuit.

Figure 17 : PC Board and Components Layout of the Circuit of Fig. 16 (1 : 1 scale).

CS - 0200

11/11SGS-THOMSON
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TV SOUND CHANNEL

.  HIGH SENSITIVITY
■ EXCELLENT AM REJECTION
■ DC VOLUME CONTROL
.  PERITELEVISION FACILITY
■ 4W OUTPUT POWER 
.  LOW DISTORTION
■ THERMAL PROTECTION
.  TURN-ON AND TURN-OFF MUTING

DESCRIPTION
The TDA8191 is a monolithic integrated circuit that 
includes all the functions needed for a complete TV 
sound channel. The TDA8191 is assembled in a 20 
pin dual in line power package.

PIN CONNECTION

AF PA INPUT 

AF PA FEEDBACK 

SUPPLY VOLTAGE 

AF PA OUTPUT 

GND 

GND

DCVC OUTPUT 

VOLUME CONTROL 

REF. VOLTAGE

FUNCTION SWITCH
91 DSTDA8191-01

March 1991 1/5
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Supply Voltage (pin 18) 28 V

VI Voltage at Pin 1 ± Vs

Vi Input Voltage (pin 2) 1 Vpp

lo Output Peak Current (repetitive) 1.5 A

lo Output Peak Current (non repetitive) 2 A

Ptot Total Power Dissipation : at Tpins = 90°C 4.3 W
at Tamb = 70°C 1 W

Tstg, Tj Storage and Junction Temperature - 4 0  to 150 °C

THERMAL DATA

R t h  ( j-p in s ) Junction-pins Thermal Resistance Max 14 °C/W
R t h  ( j-a m b ) Junction-ambient Thermal Resistance Max 80 °C/W

ELECTRICAL CHARACTERISTICS
(Refer to fig. 1 ; Vs = 24V, Rl = 16£2, pin 11 floating, Af = ±50kHz, Vi = 1mV, f0 = 5.5MHz, 
fm = 1kHz, Tamb = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Vs Supply Voltage (pin 18) Vc = 4.5V 10.8 24 27 V

Vo Quiescent Output Voltage (pin 17) Vc = 4.5V 11 12 13 V

V1 Pin 1 DC Voltage Vc = 4.5V 5.3 V

Id Quiescent Drain Current Vc = 4.5V 35 mA

Vi Input Limiting Voltage at Pin 2 ( -  3dB) Vo = 4Vrms 50 100 pV

V9 Recovered Audio Voltage (pin 9) Vc = 4.5V Af = ±15KHz 200 400 mVRMS

R9 Deemphasis Resistance f = 20Hz to 20KHz 500 700 1000 Q,

AMR Amplitude Modul. Rejection m = 0.3 Vo = 4Vrms 45 60 dB

Ri Input Resistance (pin 2) Af = 0 30 kQ.

Ci Input Capacitance (pin 2) Af = 0 Vc =4.5V 6 PF

V12 DCVC Reference Voltage 5.6 6.2 V

Kv Volume Attenuation Vc = 0.5V ; Fig. 2 
Vc = 4.5V ; Fig. 2 80

1.0 dB
dB

AKv
ATj

Volume Attenuation Thermal Drift Tj = 300 to 380°K Fig. 3 -0 .0 5 -0 .1 dB/°C

Po Output Power (d = 10%) 3.5 4 W

SVR Supply Voltage Rej. 
(pin 17)
(pin 9)

Vc = 4.5V 
fripple = 1 00Hz

20
50

26
60

dB
dB

V11 Function Switch.
- Television Broadc. 
Reproduction 0

or Piii  11 FIc

2

>ating

V

- Peritelevision Reproduction 8 12 V

2/5
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

R11 Input Resistance 10 kn

V10 Input Voltage (d < 2%) Vo = 4Vrm s ; 
V11 = 12V

0.5 2.0 Vrms

R10 Input Resistance . f = 20Hz to 20KHz 10 kQ

CT Crosstalk between Pins 9, 10 60 dB

S + N 
N

Signal to Noise Ratio Af = 0 ; Vo = 4Vrms 60 70 dB

d Distortion (Po = 250mV) 2 %

Af Deviation Sens. Vc = 0.5V ; 
Vo = 4Vrms

± 4 ± 10 kHz

Figure 2 : Volume Attenuation vs. DC Volume Figure 3 : Volume Attenuation Thermal Drift.
Control Voltage.

& !/ SGS-THOMSON 3/5
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TYPICAL APPLICATION

270KQ

89DSTDA 8191 -05

L1 : Qu = 80e. 
fo = 5.5MHz.

Figure 4 : AF Output Amplitude vs. AF Frequency 
by Using the Changes Shown on Fig. 4.

0 2 1 22 23 AF (Hz)
89DSTDA8191-06

Figure 5 : Relative Audio Output Voltage and

89DSTDA 8191 -07

4/5
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Figure 6 : Distortion vs. Output Power. Figure 7 : Audio Amplifier Frequency Response.

89DSTDA 8191-08

Figure 8 : Output Power vs. Supply Voltage.

8 10 12 14 16 10 20 22 24 VS (V)

89DSTDA 8191-10

89DSTDA8191-09

Figure 9 : Power Dissipation vs. Supply Voltage 
(sine wave operation).

8 10 12 14 16 1Ô 20 22 24 VS (V)

89D S TD A 8191-11

Figure 10 : Power Dissipation and Efficiency vs. 
Output Power.

0 1 2 3 4 P0 (W )

89DSTDA 8191-12

Figure 11 : Quiescent Drain and Quiescent
Output Voltage vs. Supply Voltage.

G-5071

SGS-THOMSON 5/5
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TDA8192

MULTISTANDARD AM AND FM SOUND IF CIRCUIT FOR TV

The TDA8192 integrated circuit performs the follow
ing functions :
.  A 2-STAGE GAIN CONTROLLED AMPLIFIER, 

PROVIDING COMPLETE IF GAIN ; (AM 
SECTION)

.  A PEAK DETECTOR AND INTEGRATION 
WHICH PROVIDES AGC-VOLTAGE ; (AM 
SECTION)

■ A 6-STAGE LIMITING AMPLIFIER FOLLOWED 
BY A SYNCHRONOUS DEMODULATOR AND 
DEEMPHASIS NETWORK ; (FM SECTION)

- AN AUDIO PREAMPLIFIER
■ A CIRCUIT PROVIDING AM/FM SWITCHING 

AND MUTE FACILITIES
.  AN EXTERNAL AUDIO INPUT CIRCUIT WITH 

SWITCHING FACILITIES TO DELIVER EITHER 
THE DEMODULATED IF, OR THE EXTERNAL 
AUDIO SIGNAL AT THE OUTPUT FULLY COM
PATIBLE WITH THE SCART EUROPEAN 
NORM EN50 049

.  A DC CONTROLLED VOLUME CIRCUIT
The demodulated IF signal is always available at a
low impedance output.

PIN CONNECTIONS

IF/AM INPUT 

AMPLIFIED AGC (BYPASS)

1st STAGE OUTPUT 

AM/FM SWITCH 

2nd STAGE INPUT 

2nd STAGE OUTPUT 

AGC BYPASS 

REFERENCE VOLTAGE (+6V)

VOLUME CONTROL INPUT 

AUDIO OUTPUT (0 to 1 V RMS)

91DSTDA8192-01

GND

FM INPUT

FM INPUT (BYPASS) 

5.5MHz TUNED CIRCUIT 

DEEMPHASIS CAPACITOR 

^  MUTE SWITCH

SCART AUDIO OUTPUT 

] SCART SWITCH 

] SCART AUDIO INPUT 

POWER SUPPLY (+12V)

March 1991 1/4
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BLOCK DIAGRAM

89DSTDA8192-02

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 1 6 V
Ptot Total Power Dissipation at Tamb ^ 70°C 800 m W

T o p Operating Temperature Oto 70 °C
Tstg, T j Storage and Junction Temperature - 5 5  to 150 °C

THERMAL DATA

Symbol Parameter Value Unit

R th  j-am b Thermal Resistance Junction-ambient Max. 100 °C/W

ELECTRICAL CHARACTERISTICS ( T amb = 25°C, Vs = 12V unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit

V s Supply Voltage 10.8 12 13.2 V

Id Current Drain Vi = 0 AM 30 mA
FM 30 mA

AM SECTION (fi = 39.2MHz, Vi = 1mV, m = 0.8, fm == 1 KHz unless otherwise specified)

Vi Input Sensitivity S/N = 26dB 35 MV
S + N Signal to Noise Ratio Vj = 0.1 mV m = 0.3 36 dB

N Vi = 1mV 50
Vi= 10mV 50 56

Vi AGC Range A V o u t  = — 1 to + 1 dB 66 dB

V o Recovered Audio Signal 1 V

d Distortion (1) 3 %

d Distortion (2) 3 %

2 / 4 ^7 SGS-THOMSON
oüao©is®iiuiÊM)ROD(gi
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ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 12V unless otherwise specified) (continued)
I Symbol I Parameter [ Test Conditions I Min. I Typ. I Max. I Unit

AM SECTION (fj = 39.2MHz, Vl = 1mV, m = 0.8, fm = 1KHz unless otherwise specified)

Ri Input Resistance between Pins 1 and 2 m = 0 2 k a
Ci Input Capacitance between Pins 1 and 2 m = 0 18 pF

FM SECTION (fi = 5.5MHz, V  = 1mV, Af = ± 50KHz, fm = 1KHz, unless otherwise specified)

Vi Input Limiting Voltage -  3dB Limiting Point 30 pV

AMR Amplitude Modulation Vi = 30mV m = 0.3 55 dB

S + N 
N

Signal to Noise Ratio Vi = 1mV 60 dB

d Distortion (3) 1.5 %

d Distortion (4) 2 %

Vo Recovered Audio Signal 1 V

Ri Input Resistance Af = 0 2 kQ

Ci Input Capacitance Af = 0 14 pF
Ct Crosstalk AM/FM 70 dB

AM/FM AND MUTE SWITCHING

FM "on" (pin. 4) 2.5 VS V

AM "on" (pin 4) 0 0.8 V

Mute "on" (pin 15) 0 1 V

Mute "off" (pin 15) 5 VS V

Signal Attenuation for Mute "off" 70 dB

Mute Switch Current 50 pA

AM/FM Switch Current 50 250 pA

SCART SWITCHING

Mode Selection Voltage : TV Selected (pin. 13) 0 5 V

Mode Selection Voltage : Scart Selected (pin 13) 8 12 V

Scart Switch Input Resistance 10 k a

Scart Audio Input Amplitude (pin 12) 0.5 2 Vrms
Crosstalk Between Switched Inputs (TV scart) 80 dB

DC VOLUME CONTROL

Audio Output Impedance (pin 10) 1 kQ

Control Range 90 dB

Output/input Gain for Maximum Gain Control 0 dB

Gain Control Voltage 0.5 4.5 V
Noise Level (DIN 45405) 25 P Vrms

(1) 50% volume setting, Vi = 1mV
(2) 50% volume setting, Vi = 10mV
(3) Vi = 1 mV, fm = 100 to 10.000Hz
(4) Vi = 1mV, ± 20KHz offset (detuning of phase shift filter).

^ 7 SGS-THOMSON«üO(ĝ©lLiOT(S)R!lö(£
3/4
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TEST CIRCUIT
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TDA8196

AUDIO SWITCH AND DC VOLUME CONTROL FOR TV

.  TWO AUDIO INPUTS WITH SWITCHING FA
CILITIES FULLY COMPATIBLE WITH THE 
SCART EUROPEAN NORM EN 50049 

.  DC VOLUME CONTROL

DESCRIPTION
The TDA8196 is a monolithic integrated circuit in 
D1P8 package intended for TV applications.

PIN CONNECTION (top view)

+vs d
AUDIO INPUT (2) d  

SWITCHING INPUT d  

AUDIO INPUT (1) d

_____________________________ _ _ _ _  91DSTDA8196-01

d  AUDIO OUT

d  GND

d VOLUME CONTROL

d C REF

BLOCK DIAGRAM

S N IT C H IN G  IN P U T

89DSTDA8196-02

March 1991 1/6
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

V s Supply Voltage (pin 1) 1 6 V

T s tg , T j Storage and Junction Temperature -5 5  to 125 °c
T a m b Operating Ambient Temperature 0 to 70 °c

THERMAL DATA

R th j-am b Thermal Resistance Junction-ambient Max 200 ’C/W

ELECTRICAL CHARACTERISTICS
(refer to the test circuit, Vs = 12V, Tamb = 25°C unless otherwise specified)

Symbol Parameter Pin Test Conditions Min. Typ. Max. Unit

Vs Supply Voltage 1 10.8 12 13.2 V

Is Supply Current 1 Vi = 0, Vc = 0.5V 12 mA

Vr Reference Voltage 5 6.6 V

Vsw Switching Voltage 
Audio Input 1 3 0 5 V
Audio Input 2 8 12 V

Rsw Switching input Resistance 3 v'sw = 12V 20 30 k£2

Csw Switching Input Capacitance 3 10 PF

ct Crosstalk between Switched Selective Volmeter 70 90 dB
Inputs (Bw = 8Hz), see Fig.1

Vi Audio Input Amplitude (1 or 2) 4
0.5 Vrms2 2

Ri Audio Input Resistance (1 or 2) 4
2 10 13

K m in Output / Input Gain for Max Vol 0 dB

Ro Audio Output Resistance 8 0.2 1 kQ

Kv Attenuation Range Selective Volmeter 
(Bw = 8Hz), see Fig.2 70 90 dB

Vc Control Voltage Range 
Kv = Kmax (Vol. min) 6 0.5 V
Kv = Kmin (Vol. max) 4.5 V

THD Distortion 8 Vi = 2 Vrms @  Vc = 4.5V 0.4 1 %

En Output Noise Level 8 DIN45405
Vc = 0.5V Weighted 40 M-Vrms

En Output Noise Level 8 DIN45405
Vc = 4.5V Weighted 120 |tVrms

Ky Vol. Attenuation Thermal Drift T a m b  = 0 to 70°C
dB/°C

A T  a Kv = 30dB, see Fig.3 0.04

SVR Supply Voltage Rejection Vc = 0.5V, f = 100Hz
V rip p le  =  1 V p p

Selective Volmeter
8 (Bw = 8Hz), see Fig.4 and 5 38 dB

Vo Output DC Shift 8 Vc = 0.5 + 4.5V, Vi = 2 Vrms 0.25 V

2/6
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T E S T  C IR C U IT

89DSTDA8196-03

Figure 1 : TDA8196 Crosstalk.

-  INPUT 1
-  INPUT 2

89DSTDA8196-04

SCS-THOMSON 3/6

933



T D A 8 1 9 6

Figure 2 : Output Attenuation versus DC Volume Control Voltage.
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Figure 4 : SVR vs. Ripple Frequency.

89DSTDA8196-07

Figure 5 : SVR vs. Volume Attenuation.

89DSTDA8196-08
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APPLICATION CIRCUIT

89DSTDA8196-09

6/6
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TDA8199

STEREO AMPLIFIER AND DC VOLUME CONTROL FOR TV
ADVANCE DATA

■ STEREO CIRCUIT
■ DC VOLUME CONTROL
■ 12dB MAXIMUM GAIN

DESCRIPTION
The TDA8199 is a monolithic integrated circuit in 
DIPS package intented for TV applications.

PIN CONNECTIONS

RIGHT OUTPUT [H  

GROUND [H  

LEFT OUTPUT H I

+vs EZ

T E X
EH RIGHT INPUT 

EH VOLUME CONTROL

□  c  REF

EH LEFT INPUT

91DSTDA8199-01

BLOCK DIAGRAM

4 6

March 1991 1/2
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Supply Voltage 16 V
T stg Storage Temperature -55 to +125 °c
T op Operating Ambient Temperature 0 to +70 °c

ELECTRICAL CHARACTERISTICS
Measured according to the following conditions, unless otherwise specified : T a m b  = 25°C, Vs = +12V.

Symbol Parameter Min. Typ. Max. Unit

Vs Supply Voltage 1 0 . 8 1 2 13.2 V

Is Supply Current ( V in  = 0 , Vc = 0.5V) 17 mA
V r Reference Voltage 6.5 6.9 V
V i Audio Input Amplitude 0.125 0.5 V r m S

THD Distortion for Vi = 2V at Maximum Volume 0.35 1 %

Cc Crosstalk between Channels 70 dB

Ri Audio Input Resistance 2 2 kQ

Ro Audio Output Resistance 0.3 1 kQ
AK Attenuation Range 70 85 dB

Km a x Output/lnput Gain for Maximum Volume 1 2 dB

VC Voltage Control Range 
volume minimum 
volume maximum 4.5

0.5
V

OUTPUT Noise Level (DIN45 405) 
@ V7 = 4.5V weighted 300

Ji V r m s

AK
AT

Volume thermal stability (K = - 30dB, 0 < T a m b  < 60°C) 0.04 dB/°C

APPLICATION DIAGRAM

RIGHT
OUPUT

VOLUME 
CONTROL 
(0.5 to 4.5V)

LEFT
OUTPUT

91 DSTDA8199-03

2/2 SGS-THOMSONHO®(0)I[LI(gï̂ ©RQO(gi
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SCS-THOMSON
K S o e œ i L s e î E M i e s TDB7910

POWER SINGLE OPERATIONAL AMPLIFIER

■ OUTPUT CURRENT UP TO 500 mA
.  OFFSET VOLTAGE NULL CAPABILITY
■ SHORT-CIRCUIT PROTECTION
■ THERMAL OVERLOAD PROTECTION
.  PLASTIC PACKAGE FOR EASY ASSEMBLY

DESCRIPTION
The TDB7910 is an internally compensated medium 
power operational amplifier intended for use in 
those applications requiring load currents of several 
hundred milliamperes. Applications include servo 
amplifiers, driver interfaces, precision power com
parators and motor speed control.
The amplifier is designed to operate from a single 
or dual power supplies and the input common-mode 
range includes the negative supply if balance inputs 
are tied to the negative supply.
The TDB7910 is thermal overload and short-circuit 
protected.

ORDER CODES

Part
Num ber

Tem perature
Range

Package

N

TD B 7910 0 °C to + 70 °C •

Example : TDB7910N

PIN CONNECTIONS (top view)

D I P 1 6

i H h i e

1 - V c c 2 d
h i s

9  - C o m p e n s a t i o n

2 - V c c
3  y

Q M 1 0  - Invert ing input

3 - N C 4  Q h i 3 11 - Non-in ve rt ing input

4 -  V-c c

5 -  V"c c
H

5 . 2
1 2 - V CC

1 3  - V c c
6  - O utp ut

6  H h n 1 4  - B a l a n c e

7  - V c c 7 □ h i o 1 5  - B a l a n c e

8  - C u r re n t  limiting

n

1 6  - C o m p e n s a t i o n

E88TDB7910-06

December 1988 1/4
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SCHEMATIC DIAGRAM

Corrvematicwi Vqq

Case olO>

NC o+o>

Output Current
Limiting Com pensation

Non-
Inverting

Input

Inverting
input Balance

DIP16
1 , 2 
4, 5 

12, 13
3 7 6 8 9, 16 11 10 1

2/4
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TDB7910

ABSOLUTE MAXIMUM RATINGS

Symbol Param eter Value Unit

Vcc Supply Voltage ± 18 V

V, Input Voltage ± 15 V

V |D Differential Input Voltage ± 30 V

lo Output Current* 0.75 A

Ptot Power Dissipation 7.5 W

Toper Operating Free-air Temperature Range 0 to + 70 °C

T stg Storage Temperature Range -  65 to + 150 °C

Under short-circuit conditions, the safe operating area and dc power dissipation limitations must be observed.

ELECTRICAL CHARACTERISTICS
TDB7910 : 0 °C < Tamb < + 70 °C, VCQ = + 15 V (unless otherwise specified)

Symbol Param eter Min. Typ. Max. Unit

V|0 Input Offset Voltage (Rs < 10 kQ) mV

Tamb = + 25 °C 2 6
T min — T amb — T max 7.5

ho Input Offset Current nA
Tamb = + 25 °C 20 200
Tmin ^ T amb — T max 300

I IB Input Bias Current nA
Tamb = + 25 °C 80 500
Tmin ^ Tamb ^ T max 800

Avd Large Signal Voltage Gain V/mV
T amb = + 25 °C (Rl =47  Q) 20
Tmin — Tamb — Tmax (R|_ = 2 kO) 15

Icc, Icc Supply Currents (no signal) mA
Tamb = + 25 °C 20
Tmin ^ Tamb — T max 25

V| Input Voltage Range ± 12 ± 13 V

los Output Circuit Current A
Tamb = + 2 5  °C, Rsc = 1-5 ^ 0.5

SVR Supply Voltage Rejection Ratio 150 pV/V

CMR Common-mode Rejection Ratio 70 dB

2i Input Impedance (Tamb = + 25 °C) 0.3 1 M Q

CLCLo>

Output Voltage Swing (RSc = 0, RL = 47 Q ) V
Tj = + 25 °C ±11.5 ± 12.5
Tmin — Tamb — T max ± 10

V|OR Offset Voltage Adjustment Range ± 15 mV
svo Slew Rate ( R l = 47 O, T amb = + 25 °C, Av = 1) 0.5 V/ps
G W r Small Signal Bandwidth (Cc = 0, T amb = + 25 °C) 1 MHz
RTH Thermal Resistance 60 °C/W

r Z J  SGS-THOMSON
^7#  RfflO©®®I[LI(gTO®R!lD(gi
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BASIC DIAGRAM

+ 15 V

- 6 0  - 2 0  20 60 100 140 180

JUNCTION TEMPERATURE (°CI

0 -------— i— i-------LJ----- ------- -------
- 6 0  -  20 20 60 100 140 180

JUNCTION TEMPERATURE (°CI

4/4

E88TDB7910-03

-5 0  -2 5  0 25 50 75 100 125

JUNCTION TEMPERATURE l°C|

E88TDB7910-05

^7 SGS-THOMSON

E88TDB7910-04
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FM STEREO DECODER

•  REQUIRES NO INDUCTORS

•  LOW EXTERNAL PART COUNT

•  ONLY OSCILLATOR FREQUENCY AD
JUSTMENT NECESSARY

•  INTEGRAL STEREO/MONAURAL SWITCH 
WITH HIGH LAMP DRIVING CAPABILITY

•  WIDE SUPPLY RANGE: 3V TO 14V
•  EXCELLENT CHANNEL SEPARATION 

MAINTAINED OVER ENTIRE AUDIO FRE
QUENCY RANGE

•  LOW DISTORTION: TYPICALLY 0.3% AT 
150mV (RMS) COMPOSITE INPUT SIGNAL

•  EXCELLENT SCA REJECTION (76dB TYP.)

The TEA1330 is a monolithic decoder circuit for 
FM stereo transmissions. Packaged in a 16-pin 
DIP, it functions with very few external com
ponents and requires no inductors.

BLO C K  D IA G R A M
L.RF

June 1988 1/6
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TEÂ1330

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 16 V

l L Lamp current 75 mA

^tot Power dissipation T amb =  70°C 800 mW
Top Operating temperature -25  to 75 °C

Tstg Storage temperature -55  to to 150 °C

CONNECTION DIAGRAM
(top view)

Vs ( 1 16 ]  VCO NETWORK

INPUT { 2 15 ] LOOP F ILTE R

AMPLIFIER f 
OUTPUT 1 3 U - ] LOOP F ILTE R

OUT (LEFT) [ A 13 I  PH A SE DETECTOR 
J IN PU T

OUT (RIGHT) [ 5 12 ]  19KHz MONITOR

LED OUT [ 6 1 1 ] LOW PASS FILTER

GND [ 7 10 ] LOWPASS FILTER

SEPARATION j 
CONTROL l

8 9 ] VCO STOP

S-6CK7

THERMAL DATA

Rth j-a m b Thermal resistance junction-ambient max TOO °C/W

2 /6 SGS-1HOMSON
MgœiIILICTIiMOtgS
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TEA 1330

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, T amb=  25°C, V s =  6V, Vj =  300 
mV-RMS (L + R =  90%, Pilot 10%), fm =  1 KHz,unless otherwise specified)

Parameter
■a

Test conditions Min. Typ. Max. Unit

v s Supply voltage range 3 14 V

Id Current drain Lamp "O F F ” 18 mA

V.1 Max standard composite 
input signal

d = 1 % 300 mV
(RMS)

Vi Max mono input signal d = 1 % 300 mV
(RMS)

R i Input resistance 40 K12

Sep Stereo channel separation R2 = variable (*) 35 50 dB .

R2 = 270 n 25 40 dB

V0 Audio output voltage 265 m V

CB Mono channel balance Pilot tone "O FF" -2 0 +2 dB

d Total harmonic distortion V in= 150 mV (RMS) 0.3 %

UR Ultrasonic frequency rejection f = 19 KHz 32 dB

f = 38 KHz 48 dB

SCA-R SCA rejection ( * * ) f = 67 KHz 76 dB

S/N Signal to noise ratio 80 dB

Vth Muting threshold voltage 
(pin 9)

ON (VCO stop) 1 V

OFF 0.8 V

l-o n Pilot input level for lamp ON f = 19 KHz 4 6 9 mV

Hys Pilot input level hysteresis for 
lamp turn O N -O FF

f = 19 KHz 3 dB

CR Capture range
± 7 %

(*) R2 has to be adjusted for best figure of channel separation. 
( * * )  SCA = A U X . SUB. C A R R IE R .

3 /6SGS-THOMSON
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TEA 1330

Fig. 1 -  Test circuit

Typical DC Voltages

Pins 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

(V) 6 1.9 1.3 3 3 0 0.18 1.4 1.4 1.2 1.4 1.4 1.4 2.2

Fig. 2 -  P.C. board and components layout of the test circuit of fig. 1(1:1 scale)

19KHz
VCO
STOP

4/6
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TEA1330

Fig. 3 -  Channel separation 
vs. modulation frequency

Fig. 4 -  Distortion vs. modu- Fig. 5 -  Channel separation
lation frequency vs. input level

(°/.) i l  Hill 1 (dB) 1

1.6 ------------

1 . 4 ------------

VS=6V
L»R = 135mV(90°/o) 
Pilot = 15 mV (10°/») 
STEREO

80
Vs=6 V 
fm = 1KH; 
L.R =90' 
PilotslO

1 . 2 ------------

1 . 0 ------------

-. j  60 T~
1

Y —

0 . 8 ------------

0 . 6 ------------

40 j_
I^TEReo

0 . 4 ------------

0 . 2 ------------ f -

20 — j-  
1
l

i 1
10 100 IK 10K f (Hz) 10 100 IK 10K f(Hz) 0 100 200 300 A00 Vj (mV)

Fig. 6 -  Distortion vs. input

0 100 200 300 400 V| (mV)

Fig. 7 -  Channel separation 
vs. supply voltage

1
fmsIKHz

2 4 6 8 10 VS(V)

Fig. 8 -  Distortion vs. supply

2 4 6 8 10 VS (V)

APPLICATION SUGGESTION (see test circuit of fig. 1)

Com ponent Recom m ended
value Purpose Smaller than  

recommended value
Larger than  

recom m ended value

C1 3.3 juF Input coupling Poor low frequency
response and separation

C2 1 MF LPF for stereo switch Shorter time to switch Longer time to switch
level detector mono to stereo mono to stereo

C3 (* ) 680 pF Set VCO free running — High VCO jitter Narrower capture range
R3 15 K n frequency — Wide capture range
R4 5 K a

(*) Polyester ± 5%.

5 /6[Z J  SGS-THOMSON
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TEA1330

APPLICATION SUGGESTION (continued)

Com ponent
Recommended

value Purpose
Sm aller than  

recommended value
Larger than  

recommended value

C4
R5 ( * * )

15 nF 
3.9 KSI

Load and deemphasis 
right channel

Low output voltage Higher distortion for 
low V s

C5
R6 ( * * )

15 nF 
3.9 Kft

Load and deemphasis 
left channel

Low output voltage Higher distortion for 
low V s

C6 47 nF Input PLL coupling Poor low frequency 
response and separation

C7
C8
R1

220 nF 
470 nF
1 k o

Loop filter High stereo distortion Narrower capture range

D1 Stereo indicator

R7 Sets lamp current Excess IC dissipation Dim lamp

R2 ( * * * ) 270 n Channel separation

( * * )  Deemphasis = 5 0 /is.
( * * * ) .  Separation can be improved by trimmer adjustement (470 O ).

Fig. 9 -  Application circuit for portable stereo radio receivers

♦v»

S-6049/2

6 /6 SGS-THOMSON
[*«L!l{g¥[iM0(gS
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STEREO AUDIO AMPLIFIER

■ DUAL OR BRIDGE CONNECTION MODES

■ FEW EXTERNAL COMPONENTS

■ WORKS WITH LOW SUPPLY VOLTAGE: 3V

■ HIGH CHANNEL SEPARATION

■ NO SHOCK NOISE WHEN SWITCH ON OR 
OFF

■ MAXIMUM VOLTAGE GAIN OF 45dB 
(ADJUSTABLE WITH EXTERNAL RE
SISTOR)

■ SOFT CLIPPING

■ THERMAL PROTECTION
■ 3 V < V CC<12V
■ P = 2 X 1W, Vcc = 6V, Rl = 412

P = 2 X 2.3W, Vcc = 9V# RL = 412 
P = 2 X 0.1W, Vcc = 3V, Rl =  412

MAXIMUM RATINGS

Vs Supply voltage 15 V
lo Output peak current 1.5 A
Tj Junction temperature 150 °C
T"stg Storage temperature -40 to +150 °C

BLOCK DIAGRAM

88 TE82025B -ffl

June 1988 1 /4
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TEA2025B

PIN CONNECTION

+ Us 

OUT . 1 

BOOT.1 

GND 

GND

FEEDBACK 

I N . 1(+)

GND ( sub . )

SCHEMATIC DIAGRAM

TH ER M AL DATA

Rth(j-c) Junction-case thermal resistance 15 °C/W
Rtha-3 ) Junction-ambient thermal resistance (See note) 60 °C/W

Note: The Rth(j-a) *5 «"Measured on devices bonded on a 1 0 x 5 x 0 . 15cm glass-epoxy substrate with a 35^m thick 
copper surface of 5 cm2 .

2 / 4 f Z J  SG S-THO M SO N
^/#TM RfflB(g[H]©lliLi{gra©R!10(gS
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TEA2025B

ELECTRICAL CHARACTERISTICS (Tamb =  25°C, Vcc =  9V, Stereo unless otherwise specified)

Parameter Test Conditions M in T yp M ax U n it

v s Supply voltage 3 - 12 V

Iq Quiescent current - 40 50 mA

V o Quiescent output voltage - 4.5 - V

A v Voltage gain

Stereo 43 45 47 dB
Bridge 49 51 53

AAV Voltage gain difference - - ± 1 dB

Rj Imput impedance - 30 - k n

Po Output power f = 1 KHz; d = 10%

Stereo -  per channel

V c c  = 9V  : R L = 4 tt 1.7 2.3 -

R l  = 812 - 1.3 -
V Cc = 6V  : R L = 412 0.7 1 -

R L -  8 f i - 0.6 - W

V Cc = 3V : R l  = 4I2 - 0.1 -
Bridge

V c c  = 9V : R l  = 8 0 — 4.7 -

V CC = 6 V : R l = 4 n - 2.8 -

d Distortion V Cc = 9V; R L = 4 fi 
f = 1 KHz; P0 = 250 mW

Stereo - 0.3 1.5
%

Bridge - 0.5 -

SVR Supply voltage rejection R q  = 0, A v  = 45 dB, 
Vrippie = 150mV RMS, 
f ripple = 100Hz

40 46 - dB

v n Input noise voltage A v  = 200,
Bandwidth: 20Hz to 20KHz

RG = 0 - 1.5 3 juV
Rq = 10k£2 — 3 6

CT Cross-talk Rq  = 10k£2;
f = 1 KHz; R L = 4£2; PD = 1W 40 55 - dB

3 /4/ZfJ SGS-THOMSON
^7 # ™  RjflB©[S©[l[LiOT®R!lDgi
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TEA2025B

Fig. 2 -  Distortion versus output power

0 0 .2  0 .4  0 .6  '0 .8  1 Po ( U )

Fig. 3 -  Distortion versus output frequency Fig. 4 -  Output power/versus supply voltage
8 8 T E A 2 0 2 5 B -D 3

Us - 9U 
RL = 4n 

Po - 0 .25U

100 IK 10K f  (HZ) 2 4 6 8  10Us (U)

Fig. 5 -  Bridge application Fig. 6 -  Stereo application

4 / 4
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TEA6420

BUS-CONTROLLED AUDIO MATRIX
PRELIMINARY DATA

■ 5 STEREO INPUTS 
■4 STEREO OUPUTS
■ GAIN CONTROL 0/2/4/6DB/MUTE FOR EACH 

OUTPUT
■ CASCADABLE (2 DIFFERRENT ADDRESSES)
■ SERIAL BUS CONTROLLED 
- VERY LOW NOISE

DESCRIPTION
The TEA6420 switches 5 stereo audio on 4 stereo 
outputs.
All the switching possibities are changed through 
the l2C BUS.

SDIP24
(plastic package)

ORDER CODE : TEA6420

PIN CONNECTIONS

GND

CAPACITANCE

V S

L1 

L2 

L3 

L4 

L5 

LOUT1 

ROUT1 

LOUT1 

ROUT1

91DSTEA6420-01

March 1991 1/4
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BLOCK DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vcc Supply Voltage 10.2 V

Toper Operating ambient temperature - 20 to + 85 °c
Tstg. Storage Temperature - 55 to + 150 °c

THERMAL DATA

Symbol Parameter Value Unit

Rth(j-a) Junction - ambient thermal resistance 75 °C/W

ELECTICAL CHARACTERISTICS
Ta = 25°C, Vs = 9V, Rl = 1OkQ, Rg = 6000, f = 1 kHz (unless otherwise specified)

I Symbol Parameter Test Conditions Min. Typ- Max. Unit

SUPPLY

VS Supply Voltage 8 9 10.2 V

Is Supply Current 5 8 mA

SVR Ripple Rejection W in = 500mVRMS, BW = 20 - 20kHz 80 dB

MATRIX

V|N Input DC Level 5 V

Ri Input Resistance 30 50 kO

Cs Channel Separation W in = 2Vrms, BW = 20 - 20kHz 90 dB

OUTPUT EBUFFER

VoUT Output DC Level I 5 V

Rout Output Resistance j 50 a

2/4 SGS-THOMSON
KfflotêisotiiLiie'irœRilagi
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ELECTRICAL CHARACTERISTICS (continued)
Ta = 25°C, Vs = 9V, Rl = 1OkQ, Rg = 600Q, f = 1 kHz (unless otherwise specified)

| Symbol [ Parameter [ Test conditions [ Min. [ Typ. | Max. [ Unit
OUTPUT BUFFER (continued)

eisii Input Noise BW = 20 - 20kHz, flat 3 |iV

S/N Signal to Noise Ratio V|N = Vout = 1 VrmS 110 dB

Gmin Min. Gain -1 0 + 1 dB

G max Max. Gain 5 6 7 dB
d Distortion V in = Vout = 1 Vrms 0.01 %

VcL Clipping Level d = 0.3% 2 2.5 Vrms

Rl Output Load Resistance 2 ka
BUS INPUT

V il Input Low Voltage 1 V

V in Input High Voltage (pin 24) 4 V

Ii Input Current -10 10 pA

Vo Output Voltage lo  = 3mA ; SDA Acknowledge pin 0.4 V
Rpu ADDR Pullup Resistor Note 1 50 ka

Note: 1. RpU is an internal pull-up resistor connected between the address programming pin ADDRandthe internal positive supply volt
age. Leaving ADDR disconnected or "floating" allows it to become logic 1. Connecting ADDR externally to the GND pin forces 
it to logic 0.

SOFTWARE SPECIFICATION

1. Chip address

Address HEX ADDR
1001 1000 98 0
1001 1010 9A 1

2. Data bytes

Output select
X 0 0 Gi Go U l1 lo Output 1

0 1 Output 2
1 0 Output 3
1 1 Output 4

Input select
X Qi Q0 Gi Go 0 0 0 Input 0

0 0 1 Input 1
0 1 0 Input 2
0 1 1 Input 3
1 0 0 Input 4
1 0 1 Mute

Gain select
X Qi Q0 0 0 I2 h lo Gain = 6 dB

0 1 Gain = 4 dB
1 0 Gain = 2 dB
1 1 Gain = 0 dB

X = don’t care 
MSB is transmitted first 

Example : 010 0 1 10Q connects outputs 3 
with input 4 at a gain of 4dB

The following are selected after power-on reset: input 4 selected for all outputs ; gain = OdB.

3/4r Z J  SGS-THOMSON^7 W, GÂMLEgïTfôMOtgS
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TYPICAL APPLICATION

Ci - Ci8 = 4.7pF

4/4
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TEB1033 
TEF1033 - TEC1033

BIPOLAR DUAL OPERATIONAL AMPLIFIERS

■ LOW DISTORTION RATIO 
.  LOW NOISE
- VERY LOW SUPPLY CURRENT
- LOW INPUT OFFSET CURRENT
- VERY LOW INPUT OFFSET VOLTAGE
■ LARGE COMMON-MODE RANGE
■ HIGH GAIN
■ HIGH OUTPUT CURRENT
■ GAIN-BANDWIDTH PRODUCT : 2.5 MHz 
.  TEMPERATURE DRIFT : 2 jrV/°C
■ LONG TERM STABILITY : 8 juV/YEAR

(for Tamb ^ 50 C)
■ THE TEB1033 AND TEF1033 ARE PIN TO PIN 

REPLACEMENT OF THE LS204C AND LS204 
RESPECTIVELY

DESCRIPTION
The TEB1033, TEF1033 and TEC1033 are high 
performance dual-operational amplifiers intended 
for active filter applications. The internal phase com
pensation allows stable operation as voltage follo
wer in spite of their high gain-bandwidth products.
The circuits present very stable electrical characte
ristics over the entire supply voltage range.

ORDER CODES

Part
Number

Temperature
Range

Package

N D GC

TEB1033 0 °C to + 70 °C •  ’ •
TEF1033 - 4 0  °C to + 105 °C • •
TEC1033 -  55 °C to + 125 °C •  ■

Examples :TEB1033N, TEC1033GC

PIN CONNECTIONS (top views)

D IP8/S08

1 - Output 1
2 - Inverting input 1
3 - Non-inverting input 1
4 - V c c
5 - Non-inverting input 2
6 - inverting input 2
7 - Output 2
8 - V c c

LCC20

1 - NC
2 - Output 1
3 - NC 
4 -  NC
5 - Inverting input 1 
6 -  NC
7 - Non-inverting input 1
8 - NC
9 -  NC

10- V —

12 - Non-Inverting input 2
1 3 -  NC
14- NC
15 - Inverting input 2 
16- NC 
17 - Output 2
18- NC
19- NC 
20 - V c c

December 1988 1/7
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TEB1033-TEF1033-TEC1033

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vcc Supply Voltage ± 18 V

Vi Input Voltage ± Vcc V

V ID Differential Input Voltage ± (Vcc -1 ) V

P tot Power Dissipation mW
TEB1033D, TEF1033D 400
TEB1033N 665
TEC1033GC 665

T oper Operating Free-air Temperature Range °C
TEB1033 0 to + 70
TEF1033 -  40 to + 105
TEC1033 -  55 to + 125

Tstg Storage Temperature Range -  55 to + 150 °C

BLO CK D IA G R A M

(1/2 TEB1Q33)

Case Outputs Inverting
Inputs

Non-inverting
Inputs V£c Vcc N. C.

DIP8
S08 1,7 2, 6 3, 5 8 4

LCC20 2, 17 5, 15 7, 12 20 10 *

* LCC20 : Other pins are not connected.

2/7 *57 SGS-THOMSON
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TE B1033-TEF1033-TEC 1033

ELECTRICAL CHARACTERISTICS
Vcc = ± 15 V (unless otherwise specified) 
TEC 1033 : -  55 < Tamb < + 125 °C 
TEF 1033 : -  40 < Tamb < + 105 °C 
TEB1033 : 0 < T amb<+  7 0 ^

TEB 1033

Symbol Parameter T E F 1033 
TEC 1033 Unit

Min. Typ. Max.

Vio Input Offset Voltage 
Tamb =25 °C (RS < 10 kQ) 0.3 1

mV

Tmin — Tarnb < Tmax 3

o>Q

Input Offset Voltage Drift 2 |llV/0C

IIO Input Offset Current nA
Tamb = 25 °C 5 20
Tmin ^ Tamb — T max 40

I IB Input Bias Current nA
Tamb = 25 °C 50 100
Tmin ^ T amb — T max 200

Avd Large Signal Voltage Gain 
(Rl =2 kQ, V0 = ±  10 V)

V/mV

Tamb = 25 °C 100 300
Tmin — T amb — T max 100

SVR Supply Voltage Rejection Ratio 
DVCC from ± 15 V to ± 4 V

dB

Tamb = 25 °C 100 110
Tmin — T amb — T max 100

Icc Supply Current, all Amp, no Load mA
Tamb = 25 °C 1 1.5
Tmin ^ T amb — Tmax 2

V, Input Voltage Range
Tamb = 25 °C

-  12 + 12 V

CMR Common Mode Rejection Ratio 
(Rs < 10 kQ, V| =± 10 V)

dB

Tamb = 25 °C 100 110
T min — T amb — T max 100

los Output Short-circuit Current mA
Tamb = 25 °C 10 23 40
Tmin — T amb — T max 10 40

i  Vopp Output Voltage Swing V
Tamb = 25 0 C Rl = 2 kQ 13 14
T min — T amb — T max Rl = 2 kQ 12

Vcc =±  4 V, Rl =2 KQ 2.8 3
Vcc =±  6 V, Rl =600 Q 4.6

Svo Slew-rate (Vi = ± 10 V, RL = 2 kQ, CL < 100 pF, Tamb =25 °C, 
unity gain) 0.6 1 3 V/(is

GBP Gain Bandwidth Product
(f = 100 KHz, Tamb = 25 °C, ViN = 10 mV, RL = 2 kQ, 
CL =100 pF)

1.8 2.5 3.2 MHz

Ri Input Resistance (Tamb =25 °C) 1 MQ

3/7fZJ  SGS-THOMSON
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TEB1033-TEF1033-TEC1033

ELECTRICAL CHARACTERISTICS(continued)

Symbol Parameter

TEB1033 
TEF 1033 
TEC 1033 Unit

Min. Typ. Max.
THD Total Harmonic Distortion 0.008 0.05 °/o

(f = 1KHz, Av =20 dB, Rl =2 k£l
Cl < 100 pF, Tamb = 25 °C, V0 = 2 Vpp)

: Vn Equivalent Input Noise Voltage
(f = 1 KHz)
Rs = 50 Q 8 15 nVA/Hz
Rs =1 k Q 10
Rs = 10 kQ 18

CLCLO>

Large Signal Voltage Swing 26 28 V
Rl =10 kQ , f = 10 KHz

cpM Phase Margin 45 Degrees

CMO
>

O

>

Channel Separation 100 120 dB

*CC (mA)

TEMP (°C)

SUPPLY CURRENT VS. AMBIENT TEMPERATURE E88TEB1 033-02

4/7
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T E B 1 0 3 3 -T E F 1 0 3 3 -T E C 1 0 3 3

O 2 4  6 8  10 12 14 16 18 20 22
+ /- VS (V)

SUPPLY CURRENT VS. SUPPLY VOLTAGE E88TEB1 033-03

V|0(mV)

TEMP (C°)

OFFSET VOLTAGE VS. AMBIENT TEMPERATURE
E88TEB1 033-04

SGS-THOMSON 5/7



TEB1033-TEF1033-TEC1033

NOISE (nV/\/Hz)

FREQ. (Hz)

TOTAL INPUT NOISE VS. FREQUENCY E88TEB1 033-05

GBP (MHz)

GAIN BANDWIDTH PRODUCT VS. FREQUENCY

E88TEB1 033-06

6/7 Æ 7  SGS-THOMSON^7# IH0»[lt[I(g!M0(gS



T E B 1 0 3 3 -T E F 1 0 3 3 -T E C  1 0 3 3

GAIN (dB)

BODE PLOT
E88TEB1033-07

TYPICAL APPLICATION

LOW PASS FILTER

Vo 1 coc = 2 K fc, with fc =  cutt-off frequency

Vi " 1 + 2Ç-S-
(Oc

s2
+  (ÛC 2 £ = damping factor

^7 SGS-THOMSON 7/7
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SCS-THOMSON
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TEB4033 
TEF4033 - TEC4033

BIPOLAR QUAD OPERATIONAL AMPLIFIERS

.  LOW DISTORTION RATIO 
> LOW NOISE
■ VERY LOW SUPPLY CURRENT 
.  LOW INPUT OFFSET CURRENT
i  VERY LOW INPUT OFFSET VOLTAGE
■ LARGE COMMON-MODE RANGE 
.  HIGH GAIN
■ HIGH OUTPUT CURRENT
.  GAIN-BANDWIDTH PRODUCT : 2.5 MHz 
.  TEMPERATURE DRIFT : 2 pV/#C 
.  LONG TERM STABILITY : 8 |iV/YEAR

(for Tamb  ̂ 50 C)
.  THE TEB4033 AND TEF4033 ARE PIN TO PIN 

REPLACEMENT OF THE LS404C AND LS404 
RESPECTIVELY

DESCRIPTION
The TEB4033, TEF4033 and TEC4033 are high 
performance quad-operational amplifiers intended 
for active filter applications. The internal phase com
pensation allows stable operation as voltage follo
wer in spite of their high gain-bandwidth products.
The circuits present very stable electrical characte
ristics over the entire supply voltage range.

ORDER CODES

Part
Number

Tem perature
Range

P ackage

N D G C

TE B 4033 0 °C to + 70 °C • •
T E F 4033 - 4 0  °C to + 105 °C •
T E C 4033 - 5 5  °C to + 125 °C •

Examples : TEB4033N, TEC4033GC

PIN CONNECTIONS (top views)

DIP14/CERDIP14 
S 014

LCC20

Output 1c1 ] Output 4
JO
16 161

Inverting input 1c2 13] Inverting input 4 S i
Non-inverting input 1c3 12I Non-inverting input 4 !>8C 9 10 11

14
12 13

V CC [ 4 11] V CC 1 - NC 11 - NC
Non-inverting input 2 c5 101 Non-inverting input 3 2 - Output 1 12 - Output 3

Inverting input 2 [ 6 9] Inverting input 3 3 - Inverting input 1 13 - Inverting input 3
Output 2 c 8] Output 3 4 - Non-inverting input 1 14 - Non-inverting input 3

6 - Vcc 
7 -  NC
8 - Non-inverting input 2
9 - Inverting input 2 

10 - Output 2

16 - Vcc
17 - NC
18 - Non-inverting input 4
19 - Inverting input 4
20 - Output 4

December 1988 1/7
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T E  B 4 0 3 3 -T E F 4 0 3 3 -T E C 4 0 3 3

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vcc Supply Voltage ± 18 V
V, Input Voltage ± VCc V

V ID Differential Input Voltage ± (VCc -1) V

P tot Power Dissipation mW
TEB4033D, TEF4033D 400
TEB4033N, TEF4033N 665
TEC4033GC 665

Toper Operating Free-air Temperature Range °C
TEB4033 0 to + 70
TEF4033 - 4 0  t o + 105
TEC4033 - 5 5  to + 125

Tstg Storage Temperature Range -  65 to + 150 °C

BLOCK DIAGRAM

Case Outputs Inverting
Inputs

Non-inverting
Inputs Vcc Vcc N. C.

DIP14 
C ERD IP14  
S O I 4

1, 7 
8, 14

2, 6 
9, 13

3, 5 
10, 12 4 11

LCC20 2, 10 
12, 20

3, 9 
13, 19

4, 8 
14, 18 6 16 *

* LCC20 : Other pins are not connected.

2/7
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T E B 4 0 3 3 -T E F 4 0 3 3 -T E C 4 0 3 3

ELECTRICAL CHARACTERISTICS

Vcc = ± 15 V (unless otherwise specified) 
TEC 4033 : -  55 < Tamb < + 125 °C
TEF 4033 : -  40 < Tamb < + 105 °C
TEB 4033 : 0 < Tamb < + 70 °C

TEB 4033  
TEF 4033

UnitSymbol Param eter TEC 4033

Min. Typ. Max.

Vio Input Offset Voltage 
Tamb =25 °C (Rs < 10 kft)
T min — Tamb < Tmax

0.3 1
3

mV

o>Q

Input Offset Voltage Drift 2 |iV/°C

ho Input Offset Current 
Tamb = 25 °C 5 20

nA

Tmin ^ T amb ^ T max 40

I IB Input Bias Current
Tamb — 25 °C 50 100

nA

Tmin ^ T amb ^ T max 200

Avd Large Signal Voltage Gain 
(Rl =2 kQ, V0 =± 10 V) 
Tamb = 25 °C 100 300

V/mV

Tmin ^ T amb — T max 100

SVR Supply Voltage Rejection Ratio 
DVcc trom ± 15 V to ± 4 V 
Tamb = 25 °C 100 110

dB

Tmin ^ T amb ^ T max 100

Icc Supply Current, all Amp, no Load 
Tamb = 25 °C 2 3

mA

Tmin ^ T amb — T max 4

V, Input Voltage Range 
Tamb = 25 °C -  12 + 12 V

CMR Common Mode Rejection Ratio 
(Rs < 10 kQ, Vi =± 10 V)
Tamb = 25 °C 100 110

dB

Tmin ^ T amb — T max 100

los Output Short-circuit Current
Tamb = 25 °C 10 23 40

mA

Tmin ^ Tamb — T max 10 40

— V0pp Output Voltage Swing
Tamb = 25 ° C RL = 2 kO 13 14

V

T min -  Tamb — Tmax Rb = 2 kQ 12
Vcc =±  4 V, Rl =2 kQ 2.8 3
Vcc = ±  6 V, Rl = 600 Q 4.6

Svo Slew-rate (Vi = ± 10 V, RL = 2 kQ Cl < 100 pF, T amb = 25°C, 
unity gain)

0.6 1 3 V/ps

GBP Gain Bandwidth Product
(f = 100 KHz, Tamb = 25 °C, V,N = 10 mV, RL = 2 kQ, 
CL = 100 pF)

1.8 2.5 3.2 MHz

Ri Input Resistance (Tamb = 25 °C) 1 M Q .

5Ï SGS-THOMSON 3/7
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T E B 4 0 3 3 -T E F 4 0 3 3 -T E C 4 0 3 3

ELECTRICAL CHARACTERISTICS (continued)

Symbol Param eter

TEB 4033  
TE F 4033  
TEC  4033 Unit

Min. Typ. Max.
THD Total Harmonic Distortion

(f = 1 KHz, Av = 20 dB, RL = 2 kQ.
Cl ^ 100 pF, Tamb = 25 °C, V0 = 2 Vpp)

0.008 0.05 °/o

Vn Equivalent Input Noise Voltage 
(f = 1 KHz)
RS = 50Q  
Rs = 1 kQ 
Rs = 10 kQ

8
10
18

15 nVAfHz

Vopp Large Signal Voltage Swing 
Rl = 10 kQ, f = 10 KHz 26 28 V

cpM Phase Margin 45 Degrees

O>o>

Channel Separation 100 120 dB

ice <MA>
2.60

2.40  

2.20 

2.00 

1.80 

1.60

1.40 

1.20
-60 -40 -20 0 20 40  60  80 100 1 20

TEMP (°C)

SUPPLY CURRENT VS. AMBIENT TEMPERATURE E88TEB4033-02

4/7
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T E B 4 0 3 3 -T E F 4 0 3 3 -T E C 4 0 3 3

lCc (MA)

SUPPLY CURRENT VS. SUPPLY VOLTAGE E88TEB4033-03

Vio(mV)

TEMP (°C)

OFFSET VOLTAGE VS. AMBIENT TEMPERATURE
E88TEB4033-04

57 SGS-THOMSON 5/7
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TEB4033-TEF4033-TEC4033

NOISE (nv/VRz)

FREQ. (Hz)

TOTAL INPUT NOISE VS. FREQUENCY E88TEB4033-05

10 100 1000 10000
FREQ. (kHz)

GAIN BANDWIDTH PRODUCT VS. FREQUENCY E88TEB4033-06

6 /7
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T E B 4 0 3 3 -T E F 4 0 3 3 -T E C 4 0 3 3

GAIN (DB)

PHASE (DEGREES) 
100

80

60

40

20

0

-20 

-40

-60

10 100 1000 10000
FREQ. (kHz)

BODE PLOT E88TEB4033-07

TYPICAL APPLICATION

LOW-PASS FILTER

Vo

Vi

__________ 1 _

1 + 2 £  —  +
COc

s2
COc

2

E88TEB4033-08

coc = 2 k  fc, with fc = cutt-off frequency 

= damping factor

*57 SG$-THOMSON 7/7
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TS271C,I,M

PROGRAMMABLE SINGLE CMOS OP-AMPs

■ OFFSET NULL CAPABILITY (by external com
pensation)

■ SYMMETRICAL OUTPUT CURRENTS
■ HIGH GAIN BANDWIDTH PRODUCT
■ THE TRANSFER FUNCTION IS LINEAR 
■CONSUMPTION CURRENT AND DYNAMIC

PARAMETERS ARE STABLE REGARDING 
THE VOLTAGE POWER SUPPLY VARIATIONS

■ DYNAMIC CHARACTERISTICS ADJUSTABLE 
BY I set

■ VERY LARGE Iset RANGE
■ PIN TO PIN COMPATIBLE WITH SINGLE OP

ERATIONAL AMPLIFIER (UA776)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTHDN CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (1 OmV), A (5mV), B (2mV)

DESCRIPTION
The TS271 is low cost, low power single opera
tional amplifier designed to operate with single or 
dual supplies. This operational amplifiers uses the 
SGS-THOMSON silicon gate LIN MOS process 
giving it an excellent consumption-speed ratio. This 
amplifier is ideally suited for low consumption ap
plications.

The power supply is externally programmable with 
a resistor connected between pins 8 and 4. It allows 
to choose the best consumption-speed ratio and 
the consumption can be minimized according to the 
required speed. These devices are specified for the 
following Iset current values : 1.5pA, 25pA, 1 30jiA.

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

April 1990

ORDER CODES

Part Number Temperature Range
Package

N J D

TS271C/AC/BC 0°C to + 70°C • • •

TS271 l/AI/BI - 40°C to + 105°C • • •

TS271M/AM/BM - 55°C to + 125°C • • •

Example :TS271ACN

PIN CONNECTIONS (Top view)

DIP8 -  CERDIP 8 -  S08

1 c
v 3 7

□  8

3 C 3 *

4 C 3  5

1 - O ffse t Null

2 - Inve rting  Input

3 - N on -inve rting  Input

4 • v  c c  '
5 - O ffse t Null 2
6 - O u tp u t

7 '  v  CC +

8 - ! SET

S90TS271-01

1/13
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T S 2 7 1 C ,I,M

BLOCK DIAGRAM

Vcc +

Iset Input Input

S90TS271-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o + Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0.3 to 18 V

lo Output Current for Vcc+ > 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS271C/AC/BC 
TS271 l/AI/BI 
TS271M/AM/BM

0 to + 70 
-40 to + 105 
-55 to + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.

2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc+ Supply Voltage 3* to 16 V

Vic Common Mode Input Voltage Range 0 to Vcc+ -1.5 V
* Selected devices only.

2/13
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T S 2 7 1 C ,I,M

OFFSET VOLTAGE NULL CIRCUIT RESISTOR BIASING

O FFS ET CO M PENSATION GUARANTEED FOR TS271BCX  
( Is e t  > 25|i A),TS271ACX(Iset> 90pA)

S90TS271 -05

Rset CO NNECTED TO Rset CO NNECTED TO Vcc 
G RO UND (Rset VALUE :SEE FIG. 1 )

Figure 1 : Rset Connected to Vcc'.

OC?U I OC. t I ~UO

4 /1 3
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ELECTRICAL CHARACTERISTICS FOR Is e t  = 1.5pA

Vcc+ = + 10V, Vcc’ = OV, Tamb = 25°C (unless otherwise specified) * *

TS271C,I,M

Symbol Parameter TS271C/AC/BC TS271I/AI/BI Unit
TS271M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vi0 Input Offset Voltage mV
Vo = 1.4V, V = OV TS271 C/l/M 1.1 10 1.1 10

TS271AC/AI/AM 0.9 5 0.9 5
TS271BC/BI/BM 0.25 2 0.25 2

Tmin < Tamb <Tmax TS271C/I/M 12 12
TS271 AC/AI/AM 6.5 6.5
TS271BC/BI/BM 3 3.5

DVio Input Offset Voltage Drift 0.7 0.7 nV/°C

lio Input Offset Current pA
Vi = 5V, Vo = 5V 
Tmin ^T amb ^ T max

1
100

1
200

lib Input Bias Current PA
Vi = 5V, Vo = 5V 
Tmin ^T amb ^ T max

1
150

1
300

VoH High Level Output Voltage V
V = 10mV, Rl = 1MQ 8.8 9 8.8 9
Tmin ^T amb ^ T max 8.7 8.6

VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV

Avd Large Signal Voltage Gain V/mV
Vo = 1V to 6V, Rl = 1MQ, V = 5V 30 100 30 100
Tmin ^ T amb ^ T max 20 20

GBP Gain Bandwidth Product (Av = 40dB, 
Rl = 1MQ, Cl = 100pF, fin = 10 kHz) 0.1 0.1

MHz

CMR Common Mode Rejection Ratio dB
Vo = 1.4V, Vi= 1Vto 7.4V 60 80 60 80

SVR Supply Voltage Rejection Ratio dB
Vcc+= 5V to 10V ,Vo = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 10 15 10 15
Tmin ^ T amb <Tmax 17 18

lo Output Short Circuit Current mA
Vi = 10mV, Vo = 0V 45 60 85 45 60 85

Isink Output Sink Current mA
Vi = - 10mV, V0 = Vcc 35 45 65 35 45 65

Svo Slew-Rate at Unity Gain V/ps
Rl = 1 MQ, CL= 100pF 0.04 0.04

0  m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 1 M£2

CL= 10pF 35 35
CL= 100pF 10 10

Kov Overshoot Factor %
CL = 10pF 40 40
CL = 100pF 70 70

Vn Equivalent Input Noise Voltage nV/VhLf
f = 1kHz, Rs = 10Q 68 68

5/13SGS-THOMSON
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TS271C,!,M

TYPICAL CHARACTERISTICS FOR Is e t  = 1.5|iA

Figure 2 : Supply Current (each amplifier)
versus Supply Voltage.

0 4 8 12 16
SUPPLY VOLTAGE, Vcc (V)

Figure 4a : High Level Output Voltage versus
High Level Output Current.

CD
<

o>

=3o

1 0  - 8  - 6  - 4  - 2  0

OUTPUT CURRENT, I oh (mA)

Figure 5a : Low Level Output Voltage versus
Low Level Output Current.

0  1 2  3

OUTPUT CURRENT, io L  (mA)

Figure 3 : Input Bias Current versus Free Air
Temperature.

2 5  5 0  7 5  1 0 0  1 2 5

TEMPERATURE, Tamb (°C)

Figure 4b : High Level Output Voltage versus
High Level Output Current.

OUTPUT CURRENT, I o h  (mA)

Figure 5b : Low Level Output Voltage versus
Low Level Output Current.

CD<
o>

0  4  8  1 2  1 6  2 0

OUTPUT CURRENT, lOL (mA)

6/13
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T S 2 7 1 C ,I,M

TYPICAL CHARACTERISTICS FOR Is e t  = 1.5pA (continued)

Figure 6 : Open Loop Frequency Response and Phase Shift.

LLI
CO<
XCL

Figure 7 : Gain Bandwidth Product versus
Supply Voltage.

Figure 8 : Phase Margin versus Supply
Voltage.

CDX<

CO<
X

0 4 8 12 16
SUPPLY VOLTAGE, V cc (V)

Figure 9 : Phase Margin versus Capacitive
Load.

0 20 40 60 80 100
CAPACITANCE, C L (pF)

Figure 10 : Slew Rates versus Supply Voltage.

SGS-THOMSON 7/13
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TS271C,I,M

ELECTRICAL CHARACTERISTICS FOR Is e t  = 25pA

Vcc+ = + 10V, Vcc" = 0V, Tamb = 25°C (unless otherwise specified)

Symbol Parameter TS271C/AC/BC TS271I/AI/BI Unit
TS271M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vio Input Offset Voltage mV
V0 = 1.4V, Vi = 0V TS271C/I/M 1.1 10 1.1 10

TS271AC/AI/AM 0.9 5 0.9 5
TS271BC/BI/BM 0.25 2 0.25 2

T min < T amb < T max TS271C/I/M 12 12
TS271 AC/AI/AM 6.5 6.5
TS271 BC/BI/BM 3 3.5

DVio Input Offset Voltage Drift 2 2 pV/°C

lio Input Offset Current PA
Vi = 5V, Vo = 5V  
T min < T amb < T max

1
100

1
200

lib Input Bias Current PA
Vi = 5V, Vo = 5V  
T min ^ T amb ^ T max

1
150

1
300

VoH High Level Output Voltage V
V = 10mV. RL= 100kQ 8.7 8.9 8.7 8.9
T min < T amb < T max 8.6 8.5

VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV

Avd Large Signal Voltage Gain V/mV
Vo = 1V  to 6V, Rl = 100kQ, Vi = 5V 30 50 30 50
T min < T amb < T max 20 10

GBP Gain Bandwidth Product (Av = 40dB,
Rl = 100kn, CL = 100pF, fin = 100 kHz) 0.7 0.7

MHz

CMR Common Mode Rejection Ratio dB
V0 = 1.4V, Vj = 1Vto 7.4V 60 80 60 80

SVR Supply Voltage Rejection Ratio dB
Vco+= 5V to 10V ,V0 = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 150 200 150 200
T min < T amb ^ T max 250 300

lo Output Short Circuit Current mA
Vi = 10mV, V0 = 0V 45 60 85 45 60 85

Isink Output Sink Current mA
Vi = - 10mV, V0 = Vcc 35 45 65 35 45 65

Svo Slew-Rate at Unity Gain V/ps
Rl = 100k£3, CL= 100pF 0.6 0.6

0  m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 100kO

CL= 10pF 50 50
CL= 100pF 30 30

Kov Overshoot Factor %
CL = 10pF 30 30
CL = 100pF 50 50

Vn Equivalent Input Noise Voltage nV/VRzT
f = 1kHz, Rs = 10Q 38 38

8/13
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T S 2 7 1 C ,I,M

TYPICAL CHARACTERISTICS FOR Is e t  = 25|xA

F ig u ren  : Supply Current (each amplifier)
versus Supply Voltage.

0 4 8 12 16
SUPPLY VOLTAGE, Vcc (V)

Figure 12 : Input Bias Current versus Free Air
Temperature.

25 50 75 100 125
TEMPERATURE, Tamb (°C)

Figure 13a : High Level Output Voltage versus 
High Level Output Current.

o<h-
_ i
o

CLI—
Z )
o

OUTPUT CURRENT, I o h  (mA)

Figure 13b : High Level Output Voltage versus 
High Level Output Current.

OUTPUT CURRENT, I o h  (mA)

Figure 14a : Low Level Output Voltage versus 
Low Level Output Current.

0 1 2 3
OUTPUT CURRENT, I ö l  (mA)

Figure 14b : Low Level Output Voltage versus 
Low Level Output Current.

LU
CD<
O>
I-=>
CL

O

0 4 8 12 16 20
OUTPUT CURRENT, lOL (mA)
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TS271C,i,M

TYPICAL CHARACTERISTICS FOR Is e t  = 25jiA (continued)

Figure 15 : Open Loop Frequency Response and Phase Shift.

<o

0

45

90

135

180

102 103 104 105 106 107 
FREQUENCY, f (Hz)

Figure 16 : Gain Bandwidth Product versus
Supply Voltage.

0.4 ------------------------ ------------------------
0 4 8 12 16

SUPPLY VOLTAGE, Vcc (V)

Figure 17 : Phase Margin versus Supply
Voltage.

Figure 18 : Phase Margin versus Capacitive
Load.

CAPACITANCE, C L (pF)

Figure 19 : Slew Rates versus Supply Voltage.

SUPPLY VOLTAGE, V cc (V)
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ELECTRICAL CHARACTERISTICS FOR Iset = 130pA
Vcc+ = + 10V, Vcc' = OV, Tamb = 25°C (unless otherwise specified)

TS271C,I,M

Symbol Parameter TS271C/AC/BC TS271I/AI/BI Unit
TS271M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vi0 Input Offset Voltage mV
Vo = 1.4V, Vi = OV TS271 C/l/M 1.1 10 1.1 10

TS271AC/AI/AM 0.9 5 0.9 5
TS271BC/BI/BM 0.25 2 0.25 2

Tmin <Tamb <Tmax TS271C/I/M 12 12
TS271 AC/AI/AM 6.5 6.5
TS271BC/BI/BM 3 3.5

o>Q

Input Offset Voltage Drift 5 5 pV/°C

lio Input Offset Current PA
Vi = 5V, Vo = 5V 
Tmin ^Tamb ^Tmax

1
100

1
200

lib Input Bias Current PA
Vi = 5V, Vo = 5V 
Tmin ^Tamb ^Tmax

1
150

1
300

VoH High Level Output Voltage V
Vi = 10mV, Rl = 1OkQ 8.2 8.4 8.2 8.4
Tmin ^Tamb ^Tmax 8.1 8

VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV

Avd Large Signal Voltage Gain V/mV
Vo = 1V to 6V, Rl = 10kQ, V = 5V 10 15 10 15
Tmin ^Tamb ^Tmax 7 6

GBP Gain Bandwidth Product (Av = 40dB, 
Rl = 1OkQ, Cl = 10OpF, fin = 200 kHz) 2.3 2.3

MHz

CMR Common Mode Rejection Ratio dB
Vo = 1.4V, Vi = 1V to 7.4V 60 80 60 80

SVR Supply Voltage Rejection Ratio dB
Vcc+= 5V to 10V ,V0 = 1.4V 60 70 60 70

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 800 1300 800 1300
Tmin < Tamb ^ Tmax 1400 1500

lo Output Short Circuit Current mA
Vi = 10mV, Vo = 0V 45 60 85 45 60 85

Isink Output Sink Current mA
Vi = - 10mV, Vo = Vcc 35 45 65 35 45 65

Svo Slew-Rate at Unity Gain V/ps
Rl = 10kQ, CL= 100pF 4.5 4.5

0 m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 1OkQ

CL= 10pF 65 65
CL= 100pF 50 50

Kov Overshoot Factor %
CL= 10pF 30 30
CL = 100pF '30 30

Vn Equivalent Input Noise Voltage nV/VFfz^
f = 1kHz, Rs = 10Q 30 30

11/13 *
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T S 2 7 1 C ,I,M

TYPICAL CHARACTERISTICS FOR Is e t  = 130pA

Figure 20 : Supply Current (each amplifier)
versus Supply Voltage.
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Figure 21 : Input Bias Current versus Free Air
Temperature.
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Figure 22a : High Level Output Voltage versus 
High Level Output Current.

Figure 22b : High Level Output Voltage versus 
High Level Output Current.
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Figure 23a : Low Level Output Voltage versus 
Low Level Output Current.
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Figure 23b : Low Level Output Voltage versus 
Low Level Output Current.
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TS271C,I,M

TYPICAL CHARACTERISTICS FOR Iset = 130|iA (continued)

Figure 24 : Open Loop Frequency Response and Phase Shift.

Figure 25 : Gain Bandwidth Product versus
Supply Voltage.
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Figure 26 : Phase Margin versus Supply
Voltage.

Figure 27 : Phase Margin versus Capacitive
Load.
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Figure 28 : Slew Rates versus Supply Voltage.

SUPPLY VOLTAGE, V cc (V)

SGS-THOMSON 13/13

985





Æ 7  SCS-THOMSON
^ 7 # TS27L2C,I,M

VERY LOW POWER DUAL CMOS OP-AMPs

■ EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL082 -LM358)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

ORDER CODES

Part Number Temperature Package
Range N J D

TS27L2C/AC/BC 0°C to + 70°C • • •

TS27L2I/AI/BI - 40°C to + 105°C • • •

TS27L2M/AM/BM - 55°C to + 125°C • • •

Example : TS27L2ACN
DESCRIPTION ----------------------------------------------

The TS272 series are low cost, low power dual p|N CONNECTIONS (Top view) 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= 10pA/amp. : TS27L2 (very low power)
•  lcc= 150|iA/amp. : TS27M2 (low power)
•  lcc= 1mA/amp.: TS272 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

April 1990

DIP8 - CERDIP 8 - S 08

1 - O u tp u t 1

2  - In ve rtin g  In p u t 1

3  - N o n -in ve rtin g  Inpu t 1 

4 '  v  c c  "
5  - N o n -in ve rtin g  In p u t 2
6  - In ve rtin g  In p u t 2

7  - O u tp u t 2 
8 - V cc*  +

S90TS27L2-01

1/6
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T S 2 7 L 2 C ,I,M

BLOCK DIAGRAM

vcc +

330T327L2-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o + Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0.3 to 18 V

lo Output Current for Vcc+ > 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS27L2C/AC/BC
TS27L2I/AI/BI
TS27L2M/AM/BM

0 to + 70 
-40 to+ 105 
-55 to + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.

2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc+ Supply Voltage 3* to 16 V

Vic Common Mode Input Voltage Range 0toVcc+ -1.5 V
* Selected devices only.

2/6
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TS27L2C,I,M

SCHEMATIC DIAGRAM (for 1/2 TS27L2)
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T S 2 7 L 2 C ,I,M

ELECTRICAL CHARACTERISTICS
Vcc+ = + 10V, Vcc’ = 0V, Tamb = 25°C (unless otherwise specified)

Symbol Parameter TS27L2C/AC/BC TS27L2I/AI/BI Unit
TS27L2M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vio Input Offset Voltage mV
Vo = 1 -4V, V = 0V TS27L2C/I/M 1.1 10 1.1 10

TS27L2AC/AI/AM 0.9 5 0.9 5
TS27L2BC/BI/BM 0.25 2 0.25 2

Tmin ^ Tamb ^ Tmax TS27L2C/I/M 12 12
TS27L2AC/AI/AM 6.5 6.5
TS27L2BC/BI/BM 3 3.5

o>Q

Input Offset Voltage Drift 0.7 0.7 nV/°C

lio Input Offset Current
Vi = 5V, Vo = 5V 
Tmin ^ Tamb ^Tmax

1
100

1
200

lib Input Bias Current pA
Vi = 5V, Vo = 5V 
Tmin ^ Tamb ^Tmax

1
150

1
300

VoH High Level Output Voltage V
Vj = 10mV, RL=1MQ 8.8 9 8.8 9
Tmin ^Tamb ^Tmax 8.7 8.6

Voi Low Level Output Voltage mV
Vi = - 10mV 50 50

Avd Large Signal Voltage Gain V/mV
Vo = 1V to 6V, Rl = 1MQ, V = 5V 60 100 60 100
Tmin ^Tamb ^Tmax 45 40

GBP Gain Bandwidth Product MHz
Av = 40dB, Rl = 1 MQ, Cl = 10OpF 
fin = 10 kHz

0.1 0.1

CMR Common Mode Rejection Ratio dB
V0 = 1.4V, Vi= 1Vto 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
Vcc+= 5V to 10V ,V0 = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 10 15 10 15
Tmin ^ Tamb ^Tmax 17 18

lo Output Short Circuit Current mA
Vj = 10mV, Vo = 0V 45 60 85 45 60 85

Isink Output Sink Current mA
Vi = -10mV, Vo = Vcc 35 45 65 35 45 65

Svo Slew-Rate at Unity Gain V/(HS
Rl = 1MQ, Cl= 100pF 0.04 0.04

0  m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 1 MQ, Cl= 10OpF 45 45

Kov Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage nV/VFiz
f = 1kHz, Rs = 10Q 68 68

V0 1 /V0 2 Cross Talk Attenuation 120 120 dB

4/6 ^7 SGS-THOMSONR!flDMI[L[l(g»ISOO(gi
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TS27L2C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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Figure 3a : High Level Output Voltage versus
High Level Output Current.
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Figure 4a : Low Level Output Voltage versus
Low Level Output Current.
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus
High Level Output Current.
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Figure 4b : Low Level Output Voltage versus 
Low Level Output Current.
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TS27L2C,i,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.

Figure 6 : Gain Bandwidth Product versus
Supply Voltage.

Figure 7 : Phase Margin versus Supply
Voltage.
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Figure 8 : Phase Margin versus Capacitive

CAPACITANCE, CL (pF)

Figure 9 : Slew Rates versus Supply Voltage.
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TS27M2C,I,M

LOW POWER DUAL CMOS OP-AMPs

■ EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL082 -LM358)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

DESCRIPTION
The TS272 series are low cost, low power dual 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= 10pA/amp. : TS27L2 (very low power)
•  lcc= 150jjA/amp. : TS27M2 (low power)
•  lcc= 1mA/amp.: TS272 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

April 1990

ORDER CODES

Part Number Temperature Package
Range N J D

TS27M2C/AC/BC 0°C to + 70°C • • •

TS27M2I/AI/BI - 40°C to + 105°C • • •

TS27M2M/AM/BM - 55°C to + 125°C • • •

Example : TS27M2ACN

PIN CONNECTIONS (Top view)

DIP8 - CERDIP 8 - S08

1 - O u tp u t 1

2 - Inve rting  Inpu t 1

3 - N o n -in ve rtin g  In p u t 1

4 ‘ v  cc ’
5 - N o n -in ve rtin g  In p u t 2
6 - In ve rtin g  Inpu t 2

7 - O u tp u t 2

8-VCC +
S90TS27M2-01
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TS27M2C,i,M

BLOCK DIAGRAM

vcc +

S90TS27M 2-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o + Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ± 18 V

V, Input Voltage (Note 3) -0.3 to 18 V

l o Output Current for Vcc+ ^ 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS27M2C/AC/BC
TS27M2I/AI/BI
TS27M2M/AM/BM

0 to + 70 
-40  to + 105 
-5 5  to + 125

°C

Tstg Storage Temperature Range -65  to + 150 °C

Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit
Vcc+ Supply Voltage 3* to 16 V
Vic Common Mode Input Voltage Range 0 to Vcc+ -1 .5 V

* Selected devices only.

2/6
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TS27M2C,I,M

SCHEMATIC DIAGRAM (for 1/2 TS27M2)
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TS27M2C,I,M

ELECTRICAL CHARACTERISTICS
Vcc+ = + 1OV, Vcc’ = OV, T a m b  = 25°C (unless otherwise specified)

Symbol Parameter TS27M2C/AC/BC TS27M2I/AI/BI Unit
TS27M2M/AM/BM

Min. Typ. Max. Min. Typ. Max.

V io Input Offset Voltage mV
Vo = 1-4V, Vj = OV TS27M2C/I/M 1.1 10 1.1 10

TS27M2AC/AI/AM 0.9 5 0.9 5

TS27M2BC/BI/BM 0.25 2 0.25 2

T min < T amb < T max TS27M2C/I/M 12 12
TS27M2AC/AI/AM 6.5 6.5
TS27M2BC/BI/BM 3 3.5

DVio Input Offset Voltage Drift 2 2 nV/°C

lio Input Offset Current pA
V i  = 5 V ,  V o  = 5 V  

T m i n  ^  T a m b  ^  T m a x

1
100

1
200

lib Input Bias Current PA
V i = 5 V ,  V o  = 5 V  

T m i n  ^ T a m b  ^ T m a x

1
150

1
300

VoH High Level Output Voltage V

V i  = 10mV, Rl = 10Okh 8.7 8.9 8.7 8.9
T m i n  ^  T a m b  < T m a x 8.6 8.5

VOL Low Level Output Voltage mV
Vi = - 10mV 50 50

Avd Large Signal Voltage Gain V/mV
V o  = 1V  to 6 V ,  Rl = 10OkO, V i = 5 V 30 50 30 50
T m i n  ^ T a m b  ^ T m a x 20 10

GBP Gain Bandwidth Product MHz
Av = 40dB, Rl = 100kQ, CL = 100pF 
fin = 100 kHz

1 1

CMR Common Mode Rejection Ratio dB
Vo = 1.4V, Vi = 1V to 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
VCC+ = 5V to 10V ,V0 = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 150 200 150 200
T m i n  ^ T a m b  < T m a x 250 300

lo Output Short Circuit Current mA
Vj = 10mV, V0 = OV 45 60 85 45 60 85

I sink Output Sink Current mA
Vi = - 1 0mV, V0 = Vcc 35 45 65 35 45 65

S v o Slew-Rate at Unity Gain V/ps
Rl = 100k£2, CL= 10OpF 0.6 0.6

0  m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 100kQ, CL= 100pF 45 45

K o v Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage nV/VHz
f = 1kHz, Rs = 10Q 38 38

V01/V02 Cross Talk Attenuation 120 120 dB

4/6
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TS27M2C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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SUPPLY VOLTAGE, Vcc (V)

Figure 3a : High Level Output Voltage versus
High Level Output Current.

OUTPUT CURRENT, loH. (mA)

Figure 4a : Low Level Output Voltage versus
Low Level Output Current.

OUTPUT CURRENT, I o l  (mA)

Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus
High Level Output Current.
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Figure 4b : Low Level Output Voltage versus
Low Level Output Current.
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TS27M2C,I,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus
Supply Voltage.
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Figure 7 : Phase Margin versus Supply
Voltage.
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Figure 8 : Phase Margin versus Capacitive
Load.
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Figure 9 : Slew Rates versus Supply Voltage.
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TS272C,I,M

HIGH SPEED DUAL CMOS OP-AMPs

■EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ HIGH GAIN BANDWIDTH PRODUCT
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL082 -LM358)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

DESCRIPTION
The TS272 series are low cost, low power dual 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= 10pA/amp. : TS27L2 (very low power)
•  lcc= 150|nA/amp. : TS27M2 (low power)
•  lcc= 1mA/amp. : TS272 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

April 1990_____________________________________

ORDER CODES

Part Number Temperature Range
Package

N J D

TS272C/AC/BC 0°C to + 70°C • • •

TS272I/AI/BI - 40°C to + 105°C • • •

TS272M/AM/BM - 55°C to + 125°C • • •

Example : TS272ACN

PIN CONNECTIONS (Top view)

DIP8 - CERDIP 8 - S08

1 - O u tp u t 1

2 - In ve rtin g  Inpu t 1

3 - N o n -in ve rtin g  In p u t 1

4 ' v  cc ’
5 - N o n -in ve rtin g  In p u t 2
6 - Inve rting  Inpu t 2

7 - O u tp u t 2

8-Vcc +
S90TS272-01
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TS272C,I,M

BLOCK DIAGRAM

vcc +

S90TS272-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0.3 to 18 V

l o Output Current for Vcc+ > 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS272C/AC/BC
TS272I/AI/BI
TS272M/AM/BM

0 to + 70
- 40 to + 105
- 55 to + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C

Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc+ Supply Voltage 3 *  to 16 V

Vic Common Mode Input Voltage Range 0 to Vcc+ -1 .5 V

* Selected devices only.

2/7
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TS272C,I,M

SCHEMATIC DIAGRAM (for 1/2 TS272)
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TS272C,I,M

ELECTRICAL CHARACTERISTICS
Vcc+ = + 10V, Vcc’ = OV, T a m b  = 25°C (unless otherwise specified)

Symbol Parameter TS272C/AC/BC TS272I/AI/BI Unit
TS272M/AM/BM

Min. Typ. Max. Min. Typ. Max.

V i0 Input Offset Voltage mV
Vo =  1.4V, Vi =  0V TS272C/I/M 1.1 10 1.1 10

TS272AC/AI/AM 0.9 5 0.9 5
TS272BC/BI/BM 0.25 2 0.25 2

T m i n  <  Ta m b  ^  Tm a x  TS272C/I/M 12 12
TS272AC/AI/AM 6.5 6.5
TS272BC/BI/BM 3 3 . 5

o < o Input Offset Voltage Drift 2 2 nv/°c
Ik) Input Offset Current pA

V i =  5 V ,  V o  =  5 V  

T m i n  <  T a m b  < T m a x

1
100

1
200

lib Input Bias Current P A

V i =  5 V ,  V o  =  5 V  

T m i n  ^  T a m b  <  T m a x

1
150

1
300

V q h High Level Output Voltage V

V i =  10mV, Rl =  10kQ 8.2 8.4 8.2 8.4
T m i n  <  T a m b  <  T m a x 8.1 8

V o L Low Level Output Voltage mV
Vi =  - 10mV 50 50

A vd Large Signal Voltage Gain V/mV
V0 =  1V to 6V, Rl =  10kQ, Vi =  5V 10 1 5 10 15
T m i n  <  T a m b  ^  T m a x 7 6

GBP Gain Bandwidth Product MHz
Av =  40dB, Rl =  10kQ, CL =  100pF 
fin =  200 kHz

3.5 3.5

CMR Common Mode Rejection Ratio dB
V0 = 1.4V, Vi =  1V to 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
VCC+ =  5V to 10V ,Vo =  1.4V 60 70 60 70

Icc Supply Current (per amplifier) jliA

Av =  1, no load, V0 =  5V 1000 1500 1000 1500
T m i n  ^ T a m b  < T m a x 1600 1700

lo Output Short Circuit Current mA
V i = 10mV, Vo =  0V 45 60 85 45 60 85

Isirtk Output Sink Current mA
Vi =  - 10mV, V0 =  Vcc 35 45 65 35 45 65

S v o Slew-Rate at Unity Gain V/ps
Rl =  1OkO, CL= 10OpF 5.5 5.5

0  m Phase Margin at Unity Gain degrees
Av =  40 dB, Rl =  10kQ, CL= 100pF 40 40

K o v Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage nV/VRzT
f =  1kHz, Rs =  10Q 30 30

V 01 / V 02 Cross Talk Attenuation 120 120 dB

4/7
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TS272C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3a : High Level Output Voltage versus 
High Level Output Current.
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Figure 3b : High Level Output Voltage versus 
High Level Output Current.
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Figure 4a : Low Level Output Voltage versus 
Low Level Output Current.
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Figure 4b : Low Level Output Voltage versus 
Low Level Output Current.
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TS272C,1,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus
Supply Voltage.

Figure 7 : Phase Margin versus Supply
Voltage.
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Figure 8 : Phase Margin versus Capacitive
Load.
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Figure 9 : Slew Rates versus Supply Voltage.
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TS27L4C,I,M

VERY LOW POWER QUAD CMOS OP-AMPs

■ EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL084 -LM324)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
-THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

DESCRIPTION
The TS274 series are low cost, low power quad 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= 10pA/amp. : TS27L4 (very low power)
•  lcc= 150pA/amp. : TS27M4 (low power)
•  lcc= 1mA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

ORDER CODES

Part Number Temperature Package
Range N J D

TS27L4C/AC/BC 0°C to + 70°C • • •

TS27L4I/AI/BI - 40°C to + 105°C • • •

TS27L4M/AM/BM - 55°C to + 125°C • • •

Example : TS27L4ACN

PIN CONNECTIONS (Top view)
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TS27L4C,I,M

BLOCK DIAGRAM

v cc +

S90TS27L4-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0 .3 to 18 V

lo Output Current for Vcc+ > 15V ±3 0 mA

Toper Operating Free-Air Temperature Range
TS27L4C/AC/BC
TS27L4I/AI/BI
TS27L4M/AM/BM

0 to + 70 
- 40 to + 105 
-5 5  t o + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C

N otes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc+ Supply Voltage 3* to 16 V

Vic Common Mode Input Voltage Range 0 to Vcc+ -1 .5 V

* Selected devices only.
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TS27L4C,1,M

ELECTRICAL CHARACTERISTICS
Vcc+ = + 1OV, Vcc’ = OV, T a m b  = 25°C (unless otherwise specified)

Symbol Parameter TS27L4C/AC/BC TS27L4I/AI/BI Unit
TS27L4M/AM/BM

Min. Typ. Max. Min. Typ. Max.

V i0 Input Offset Voltage mV
Vo =  1-4V, Vi =  0V TS27L4C/I/M 1.1 10 1.1 10

TS27L4AC/AI/AM 0.9 5 0.9 5
TS27L4BC/BI/BM 0.25 2 0.25 2

T m i n  <  Ta m b  <  Tm a x  TS27L4C/I/M 12 12
TS27L4AC/AI/AM 6.5 6 . 5

TS27L4BC/BI/BM 3 3.5

D V io Input Offset Voltage Drift 0.7 0.7 HV/°C

lio Input Offset Current PA
V i =  5 V ,  V 0 =  5 V  

T m i n  ^ T a m b  < T m a x

1
100

1
200

lib Input Bias Current PA
V i =  5 V ,  V o  =  5 V  

T m i n  ^ T a m b  ^ T m a x

1
150

1
300

V o H High Level Output Voltage V

V  =  1 0 m V ,  R l  =  1 M Q 8.8 9 8.8 9

T m i n  ^  T a m b  ^  T m a x 8.7 8.6

V o L Low Level Output Voltage mV
Vi =  - 10mV 50 50

A v d Large Signal Voltage Gain V/mV
V 0 =  1 V  to 6 V ,  R l = 1 M Q ,  V i  =  5 V 60 100 60 100
T m i n  ^ T a m b  < T m a x 45 40

GBP Gain Bandwidth Product MHz
Av =  40dB, Rl =  1MQ, Cl =  10OpF 
fin =  10 kHz

0.1 0.1

CMR Common Mode Rejection Ratio dB
V o  =  1.4V, V i = 1V to 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
V c c + =  5V to 10V , V o  = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) | i A

Av = 1, no load, V0 = 5V 10 15 10 15
T m i n  ^  T a m b  ^  T m a x 17 18

lo Output Short Circuit Current mA
Vs =  10mV, V0 =  0V 45 60 85 45 60 85

L in k Output Sink Current mA
Vi =  - 10mV, V0 =  Vcc 35 45 65 35 45 65

S v o Slew-Rate at Unity Gain V/ps
R l  = 1MQ, CL= 100pF 0.04 0.04

0  m Phase Margin at Unity Gain degrees
Av =  40 dB, Rl =  1 M O ,  CL= 10OpF 45 45

K o v Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage nV/VHz7
f =  1kHz, Rs = 10O 68 68

V01/V02 Cross Talk Attenuation 120 120 dB
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TS27L4C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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Figure 3a : High Levef Output Voltage versus
High Level Output Current.
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Figure 4a : Low Level Output Voltage versus
Low Level Output Current.
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus
High Level Output Current.
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Figure 4b : Low Level Output Voltage versus
Low Level Output Current.

CD<

o>

=)
o

0 4 8 12 16 20
OUTPUT CURRENT, l 0L (mA)

S i SGS-THOMSON 5/6

1009



TS27L4C,f,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus
Supply Voltage.
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Figure 7 : Phase Margin versus Supply
Voltage.

Figure 8 : Phase Margin versus Capacitive
Load.
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Figure 9 : Slew Rates versus Supply Voltage.
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rZ J  SGS-THOMSON
TS27M4C,I,M

LOW POWER QUAD CMOS OP-AMPs

■ EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL084 -LM324)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

DESCRIPTION
The TS274 series are low cost, low power quad 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= lOpA/amp. : TS27L4 (very low power)
•  lcc= 150pA/amp. : TS27M4 (low power)
•  lcc= 1mA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

ORDER CODES

Part Number Temperature Package
Range N J D

TS27M4C/AC/BC 0°C to + 70°C • • •

TS27M4I/AI/BI - 40°C to + 105°C • • •

TS27M4M/AM/BM - 55°C to + 125°C • • •

Example : TS27M4ACN

PIN CONNECTIONS (Top view)

April 1990 1/6
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TS27M4C,I,M

BLOCK DIAGRAM

vcc +

S90TS27M 4-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0.3 to 18 V

lo Output Current for Vcc+  ̂ 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS27M4C/AC/BC
TS27M4I/AI/BI
TS27M4M/AM/BM

0 to + 70 
- 40 to + 105 
-55  to + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C

Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc+ Supply Voltage 3* to 16 V

Vic Common Mode Input Voltage Range Oto Vcc+ -1.5 V
* Selected devices only.

2/6
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TS27M4C,I,M

SCHEMATIC DIAGRAM (for 1/4 TS27M4)
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TS27M4C,I,M

ELECTRICAL CHARACTERISTICS

Vcc+ = + 10V, Vcc' = 0V, Tamb = 25°C (unless otherwise specified)

Symbol Parameter TS27M4C/AC/BC TS27M4I/AI/BI Unit
TS27M4M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vio Input Offset Voltage mV
Vo = 1.4V, Vi = 0V TS27M4C/I/M 1.1 10 1.1 10

TS27M4AC/AI/AM 0.9 5 0.9 5
TS27M4BC/BI/BM 0.25 2 0.25 2

T m i n  ^ T a m b  ^ T m a x  TS27M4C/I/M 12 12
TS27M4AC/AI/AM 6.5 6.5
TS27M4BC/BI/BM 3 3.5

o>Q

Input Offset Voltage Drift 2 2 pV/°C

lio Input Offset Current PA
Vi = 5V, Vo = 5V 
T m i n  ^  T a m b  ^  T m a x

1
100

1
200

lib Input Bias Current PA
Vi = 5V, Vo = 5V 
T m i n  ^ T a m b  ^ T m a x

1
150

1
300

VoH High Level Output Voltage V
Vi = 10mV, Rl = 10OkQ 8.7 8.9 8.7 8.9
T m i n  ^ T a m b  < T m a x 8.6 8.5

VOL Low Level Output Voltage mV
Vi = - 10mV 50 50

Avd Large Signal Voltage Gain V/mV
Vo = 1V to 6V, Rl = 10OkO, V  = 5V 30 50 30 50
T m i n  < T a m b  < T m a x 20 10

GBP Gain Bandwidth Product MHz
Av = 40dB, Rl = 100k£2, CL = 10OpF 
fin =100 kHz

1 1

CMR Common Mode Rejection Ratio dB
V0 = 1.4V, Vi = 1Vto 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
VCc+ = 5V to 10V , Vo = 1.4V 60 80 60 80

Icc Supply Current (per amplifier) |iA
Av = 1, no load, V0 = 5V 150 200 150 200
T m i n  ^  T a m b  ^ T m a x 250 300

lo Output Short Circuit Current mA
V = 10mV, Vo = 0V 45 60 85 45 60 85

I sink Output Sink Current mA
Vi = - 10mV, Vo = Vcc 35 45 65 35 45 65

Svo Slew-Rate at Unity Gain V/ps
Rl = 10OkO, Cl= 100pF 0.6 0.6

0  m Phase Margin at Unity Gain degrees
Av = 40 dB, Rl = 1OOkO, CL= 10OpF 45 45

Kov Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage
f = 1kHz, Rs = 10Q 38 38

V01/V02 Cross Talk Attenuation 120 120 dB
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TS27M4C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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Figure 3a : High Level Output Voltage versus
High Level Output Current.
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Figure 4a : Low Level Output Voltage versus
Low Level Output Current.
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus
High Level Output Current.
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Figure 4b : Low Level Output Voltage versus
Low Level Output Current.
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TS27M4C,I,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus
Supply Voltage.

Figure 7 : Phase Margin versus Supply
Voltage.
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Figure 8 : Phase Margin versus Capacitive
Load.

Figure 9 : Slew Rates versus Supply Voltage.
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TS274C,I,M

HIGH SPEED QUAD CMOS OP-AMPs

-EXCELLENT PHASE MARGIN ON CAPACI
TIVE LOADS

■ SYMETRICAL OUTPUT CURRENTS
■ HIGH GAIN BANDWIDTH PRODUCT
■ LOW OUTPUT DYNAMIC IMPEDANCE
■ THE TRANSFER FUNCTION IS LINEAR
■ PIN TO PIN COMPATIBLE WITH STANDARD 

QUAD OP-AMPs (TL084 -LM324)
■ STABLE AND LOW OFFSET VOLTAGE
■ INTERNAL ELECTROSTATIC DISCHARGE 

(ESD) PROTECTION CIRCUITS
■THREE INPUT OFFSET VOLTAGE SELEC

TIONS : STANDARD (10mV), A (5mV), B (2mV)

DESCRIPTION
The TS274 series are low cost, low power quad 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications.

Three power consumptions are available allowing 
to have always the best consumption-speed ratio :
•  lcc= 10jiA/amp. : TS27L4 (very low power)
•  lcc= 150|uA/amp. : TS27M4 (low power)
•  lcc= 1mA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications.

ORDER CODES

Part Number Temperature Range
Package

N J D

TS274C/AC/BC 0°G to + 70°C • • •

TS274I/AI/BI - 40°C to + 105°C • • •

TS274M/AM/BM - 55°C to + 125°C • • •

Example : TS274ACN

PIN CONNECTIONS (Top view)

April 1990 1/6

1017



TS274C,I,M

BLOCK DIAGRAM

vcc +

S90TS274-02

MAXIMUM RATINGS

Symbol Parameter Value Unit

< o o Supply Voltage (Note 1) 18 V

Vid Differential Input Voltage (Note 2) ±18 V

Vi Input Voltage (Note 3) -0.3 to 18 V

l o Output Current for Vcc+ > 15V ±30 mA

Toper Operating Free-Air Temperature Range
TS274C/AC/BC
TS274I/AI/BI
TS274M/AM/BM

0 to + 70
- 40 to + 105
- 55 to + 125

°C

Tstg Storage Temperature Range - 65 to + 150 °C

Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.

OPTIMAL OPERATING CONDITIONS

Symbol Parameter Value Unit

< o o Supply Voltage 3* to 16 V

Vic Common Mode Input Voltage Range 0 to Vcc+ -1 -5 V

* Selected devices only.

2/6 ^7 SGS-THOMSON
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TS274C,I,M

ELECTRICAL CHARACTERISTICS
Vcc+ = + 10V, Vcc’ = OV, T a m b  = 25°C (unless otherwise specified)

Symbol Parameter TS274C/AC/BC TS274I/AI/BI Unit
TS274M/AM/BM

Min. Typ. Max. Min. Typ. Max.

Vio Input Offset Voltage mV
Vo = 1 -4V, Vi = 0V TS274C/I/M 1.1 10 1.1 10

TS274AC/AI/AM 0.9 5 0.9 5
TS274BC/BI/BM 0.25 2 0.25 2

T m i n  < T a m b  < T m a x  TS274C/I/M 12 12
TS274AC/AI/AM 6.5 6.5
TS274BC/BI/BM 3 3.5

o
>Q

Input Offset Voltage Drift 2 2 ^v/°c
lio Input Offset Current PA

Vi = 5V, Vo = 5V 
T m i n  ^ T a m b  < T m a x

1
100

1
200

lib Input Bias Current PA
Vi = 5V, Vo = 5V 
T m i n  ^ T a m b  < T m a x

1
150

1
300

VoH High Level Output Voltage V
Vi = 10mV, Rl = 10kO 8.2 8.4 8.2 8.4
T m i n  ^ T a m b  < T m a x 8.1 8

VOL Low Level Output Voltage mV
Vi = - 10mV 50 50

A v d Large Signal Voltage Gain V/mV
Vo = 1V to 6V, Rl = 1OkQ, Vi = 5V 10 15 10 15
T m i n  ^ T a m b  ^ T m a x 7 6

GBP Gain Bandwidth Product MHz
Av = 40dB, Rl = 10kQ , CL = 10OpF 
f in  = 200 kHz

3.5 3.5

CMR Common Mode Rejection Ratio dB
Vo = 1.4V, Vi= 1Vto 7.4V 65 80 65 80

SVR Supply Voltage Rejection Ratio dB
Vcc+ = 5V to 10V ,V0 = 1.4V 60 70 60 70

Icc Supply Current (per amplifier) pA
Av = 1, no load, V0 = 5V 1000 1500 1000 1500
T m i n  ^ T a m b  ^ T m a x 1600 1700

lo Output Short Circuit Current mA
Vi = 10mV, Vo = 0V 45 60 85 45 60 85

(s ink Output Sink Current mA
Vi = - 10mV, V o  = Vcc 35 45 65 35 45 65

S v o Slew-Rate at Unity Gain V/ps
Rl = 10kQ, CL= 100pF 5.5 5.5

0  m Phase Margin at Unity Gain degrees
A v  = 40 dB, Rl = 10kQ, CL= 10OpF 40 40

K o v Overshoot Factor 30 30 %

Vn Equivalent Input Noise Voltage nV/VRzT
f = 1kHz, Rs = 10^ 30 30

V01/V02 Cross Talk Attenuation 120 120 dB

4/6
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TS274C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each amplifier)
versus Supply Voltage.
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SUPPLY VOLTAGE, Vcc (V)

Figure 3a : High Level Output Voltage versus
High Level Output Current.
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Figure 4a : Low Level Output Voltage versus
Low Level Output Current.
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus 
High Level Output Current.

Figure 4b : Low Level Output Voltage versus 
Low Level Output Current.
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TS274C,I,M

TYPICAL CHARACTERISTICS (continued)

Figure 5 : Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus
Supply Voltage.

Figure 7 : Phase Margin versus Supply
Voltage.
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Figure 8 : Phase Margin versus Capacitive
Load.
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Figure 9 : Slew Rates versus Supply Voltage.
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/ = 7  SCS-THOMSON
«GÄELEgmoMtgS TS555C,I,M

LOW POWER SINGLE CMOS TIMERS

■ VERY LOW POWER CONSUMPTION :
1 OOpA typ at Vcc = 5V

■HIGH MAXIMUM ASTABLE FREQUENCY 
2.7MHz

■ PIN-TO-PIN AND FUNCTIONALLY COMPATI
BLE WITH BIPOLAR NE555

■ VOLTAGE RANGE : +2V to +18V
■ HIGH OUTPUT CURRENT CAPABILITY
■ SUPPLY CURRENT SPIKES REDUCED DUR

ING OUTPUT TRANSITIONS
■ HIGH INPUT IMPEDANCE : 1012 Q
■ OUTPUT COMPATIBLE WITH TTL,CMOS AND 

LOGIC MOS

DESCRIPTION

The TS555 is a single CMOS timer which offers 
very low consumption (Icc (t y p ) TS555 = 10QpA 
Icc (t y p ) NE555 = 3mA) and high frequency 
(f(MAX) TS555 = 2.7 MHz - f(MAX) NE555 = 0.1 MHz) 
Thus, either in Monostable or Astable mode, timing 
remains very accurate.
The TS555 provides reduced supply current spikes 
during output transitions, which enables the use of 
lower decoupling capacitors compared to those 
required by bipolar NE555.
Timing capacitors can also be minimized due to 
high input impedance ( 1012 H).

ORDER CODES PIN CONNECTION (top view)

Part Number Temperature
Range

Package

N D J

TS555C 0 to +70°C • • •

TS555I -40 to +105°C • • •

TS555M -55 to +125°C • • •

Examples : TS555CD, TS555IN

G N D lZ  

Trigger [ I  

Output □  

Reset [ I

sD V cc

7 I ]  Discharge

6 I ]  Threshold
5  “ I Control 

Voltage
S90TS555-01
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T S 5 5 5 C ,I,M

BLOCK DIAGRAM

Vqq Reset

FUNCTION TABLE

RESET TRIGGER THRESHOLD OUTPUT

Low X X Low

High Low X High

High High High Low

High High Low Previous State

LOW Level Voltage < Min voltage specified
HIGH Level Voltage > Max voltage specified
X ++ Irrelevant

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vcc Supply Voltage +18 V

T j Junction Temperature +150 °C

THERMAL CHARACTERISTICS

Symbol Parameter Value Unit

Toper Operating Temperature Range °C

TS555C 0 to +70

TS555I -40 t o +105

TS555M -55 to +125

Tstg Storage Temperature Range -65 to +150 °C

2/8
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TS555C,I,M

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc Supply Voltage +2 to +16 V

STATIC ELECTRICAL CHARACTERISTICS
Vcc = +2V , T a m b  = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS555C - TS555I - TS555M

Unit
Min Typ Max

Icc Supply Current ( no load, High and Low States ) pA
Tamb = + 25 °C - 65 200
Tmin < T amb < T max - - 200

V CL Control Voltage V
Tamb = + 25 °C 1.2 1.3 1.4
Tmin ^ Tamb ^ T max 1.1 - 1.5

V dis Discharge Saturation Voltage (Idis = 1mA) V
Tamb = + 25 °C - 0.05 0.2
Tmin ^ T amb ^ T max - - 0.25

Vol Low Level Output Voltage (Isink = 1 mA) V
Tamb = + 25 °C - 0.1 0.3
Tmin ^ Tamb < T max - - 0.35

VoH High Level Output Voltage (Isource = -0.3mA) V
Tamb = + 25 °C 1.5 1.9 -

Tmin ^ Tamb < T max 1.5 - -

VtrIG Trigger Voltage V
Tamb = + 25 °C 0.4 0.67 0.95
Tmin ^ Tamb < T max 0.3 - 1.05

Itrig Trigger Current - 10 - pA

Ith Threshold Current - 10 - pA

V reset Reset Voltage V
Tamb = + 25 °C 0.4 1.1 1.5
Tmin ^ Tamb ^ T max 0.3 - 2.0

Ireset Reset Current - 10 - pA

Idis Discharge Pin Leakage Current - 1 100 nA

£t7 SGS-THOMSON 3/8
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TS555C,fi,M

STATIC ELECTRICAL CHARACTERISTICS (continued)

Vcc = +5V , Tamb = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS555C -  TS555I - TS555M

Unit
Min Typ Max

I c c Supply Current (  no load, High and Low States ) pA
Tamb =  +  25 °C - 110 250
Tmin <  Tamb <  Tmax - - 250

VCL Control Voltage V
Tamb =  +  25 °C 2.9 3.3 3.8
Tmin <  Tamb ^  Tmax 2.8 - 3.9

Vdis Discharge Saturation Voltage (bis =  10mA) V
Tamb =  +  25 °C - 0.2 0.3
Tmin <  Tamb <  Tmax - - 0.35

VOL Low Level Output Voltage (Isink =  8 mA) V
Tamb =  +  25 °C - 0.3 0.6
Tmin <  Tamb <  Tmax - - 0.8

VoH High Level Output Voltage (Isource =  -2mA) V
—r a »■ r~i — , o r  0 n  • MIVID “  nr t-v-/ 4.4 4.6 .

Tmin <  Tamb <  Tmax 4.4 - -

Vtrig Trigger Voltage V
Tamb =  +  25 °C 1.36 1.67 1.96
Tmin <T amb ^  Tmax 1.26 - 2.06

Itrig Trigger Current - 10 - pA

Ith Threshold Current - 10 - pA

Vreset Reset Voltage V
Tamb =  +  25 °C 0.4 1.1 1.5
Tmin ^  Tamb ^  Tmax 0.3 - 2.0

Ireset Reset Current - 10 - PA

Idis Discharge Pin Leakage Current - 1 100 nA

4/8

1026

SGS-THOMSON



TS555C3I3M

STATIC ELECTRICAL CHARACTERISTICS (continued)

Vcc = +12V , Tamb = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS555C - TS555I - TS555M

Unit
Min Typ Max

Icc Supply Current ( no load, High and Low States) pA
Tamb = + 25 °C - 170 400
Tmin < Tamb ^  Tmax - - 400

VcL Control Voltage V
Tamb = + 25 °C 7.4 8 8.6
Tmin < Tamb < Tmax 7.3 - 8.7

Vdis Discharge Saturation Voltage (Idis = 80mA) V
Tamb = + 25 °C - 0.9 1.6
Tmin < Tamb < Tmax - - 2.0

VoL Low Level Output Voltage (Isink = 50mA) V
Tamb = + 25 °C - 1.2 2
Tmin ^  Tamb ^  Tmax - 2.8

VoH High Level Output Voltage (Isource = -10mA) V
Tamb = + 25 °C 10.5 11 -

Tmin < Tamb < Tmax 10.5 - -

Vtrig Trigger Voltage V
Tamb = + 25 °C 3.2 4 4.8
Tmin ^  Tamb ^ Tmax 3.1 - 4.9

Itrig Trigger Current - 10 - PA

Ith Threshold Current - 10 - pA

VresET Reset Voltage V
Tamb = + 25 °C 0.4 1.1 1.5
Tmin ^  Tamb < Tmax 0.3 - 2.0

I RESET Reset Current - 10 - pA

Idis Discharge Pin Leakage Current - 1 100 nA

SGS-THOMSON^7# MWILIWoWS
5/8
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T S 5 5 5 C ,I,M

DYNAMIC ELECTRICAL CHARACTERISTICS

T a m b  = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS555C - TS555I - TS555M

Unit
Min Typ Max

Timing Accuracy (Monostable) - R = 10 k£l , C = 0.1 jlxF - (Note 1) %
Vcc = +2V - 1 - ■
Vcc = +5V - 2 _

c? o II + ro < - 4 -

Timing Shift with supply voltage variations (Monostable) %/V
R = 10 k£2 , C = 0.1 pF , Vcc = +5V ± 1V - 0.38 -
Timing Shift with temperature ppm/ °C
Tmin  ̂Tamb < Tmax , Vcc = +5V - 75 -

fMAX Maximum astable frequency MHz
Ra = 470Q , Rb = 200^ , C = 200 pF , VCc = +5V - 2.7 -
Astable frequency accuracy - (Note 2) o/
ra= r b = ikQ to 10OkiQ , C = 0.1pF q /o

Vcc = +5V
o
3

Vcc = +12V

Timing Shift with supply voltage variations (Astable mode) %/V
Ra = Rb = 1kQ to 100k^ , C = 0.1pF , VCc = +5 to +12V - 0.1 -

tr Output Rise Time (Vcc = +5V , Cload= 10pF) - 25 - ns

tf Output Fall Time (Vcc = +5V , Cload = 10pF) - 20 - ns

tPD Trigger Propagation Delay (Vcc = +5V) - 100 - ns

tRPW Minimum Reset Pulse Width (Vjrig = +5V) - 350 - ns

Notes : 1. See Figure 1 
2. See Figure 2

6/8
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TS555C,I,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each timer) versus 
Supply Voltage.

0  4  8  1 2  1 6

SUPPLY VOLTAGE, Vcc (V)

S90TS555-F1

APPLICATION INFORMATION
MONOSTABLE OPERATION 
In the monostable mode,the timer functions as a 
one-shot. Referring to figure 2 the external capac
itor is initially held discharged by a transistor inside 
the timer.

Figure 2.

The circuit triggers on a negative-going input signal 
when the level reaches 1 /3 Vcc- Once triggered,the

circuit remains in this state until the set time has 
elapsed,even if it is triggered again during this 
interval. The duration of the output HIGH state is 
given by t = 1.1 R x C.
Notice that since the charge rate and the threshold 
level of the comparator are both directly propor
tional to supply voltage, the timing interval is inde
pendent of supply. Applying a negative pulse 
simultaneously to the Reset terminal (pin 4) and the 
Trigger terminal (pin 2) during the timing cycle 
discharges the external capacitor and causes the 
cycle to start over. The timing cycle now starts on 
the positive edge of the reset pulse. During the time 
the reset pulse is applied, the output is driven to its 
LOW state.
When a negative trigger pulse is applied to pin 2, 
the flip-flop is set, releasing the short circuit across 
the external capacitor and driving the output HIGH. 
The voltage across the capacitor increases expo
nentially with the time constant % =  R x C.
When the voltage across the capacitor equals 2/3 
Vcc, the comparator resets the flip-flop which then 
discharges the capacitor rapidly and drives the 
output to its LOW state.
Figure 3 shows the actual waveforms generated in 
this mode of operation.
When Reset is not used, it should be tied high to 
avoid any possible or false triggering.

Figure 3.

t = 0.1 ms / div

INI3UT = 2.0V/Ciiv

OUITPLIT V OLT AGE- = î5.0V/div

r \
/

I
CAPACITOR VOLTAG E = 2 .0V /d iv  

R = 9.1kO, C = 0.01 ^ F , R L = 1 .0 k H

S 90TS 555-F3
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TS555C,I,M

ASTABLE OPERATION
When the circuit is connected as shown in figure 4 
(pin 2 and 6 connected) it triggers itself and free 
runs as a multivibrator. The external capacitor 
charges through Ra and Rb and discharges 
through Rb only. Thus the duty cycle may be pre
cisely set by the ratio of these two resistors.
In the astable mode of operation, C charges and 
discharges between 1 /3 Vcc and 2/3 Vcc. As in the 
triggered mode, the charge and discharge times 
and therefore frequency, are independent of the 
supply voltage.

F ig u r e  4 .

Figure 5 shows actual waveforms generated in this 
mode of operation.
The charge time (output HIGH) is given by : 
t1 = 0.693 (Ra + Rb) C 
and the discharge time (output LOW) by : 
t2 = 0.693 (Rb) C
Thus the total period T is given by :
T = t1 + t2 = 0.693 (Ra + 2Rb) C 
The frequency of oscillation is then :

1 _ 1.44
T (Ra + 2Rb)C

RbThe duty cycle is given by : D = = -----= = -
H a  +  2 H b

F ig u r e  5.

C A PAC ITO R VOLTAG E = 1 .OV/div

r a =  R'b =  4.8 kQ, C = 0 .1 H F  , R L = 1 .0 k Q

S90TS555-F5

8/8
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TS556C,I,M

LOW POWER DUAL CMOS TIMERS

■ VERY LOW POWER CONSUMPTION :
100\xA  typ / TIMER AT Vcc = 5V

■ HIGH MAXIMUM ASTABLE FREQUENCY 
2.7MHz

■ PIN-TO-PIN AND FUNCTIONALLY COMPATI
BLE WITH BIPOLAR NE556

■ VOLTAGE RANGE : +2V TO +18V
■ HIGH OUTPUT CURRENT CAPABILITY
■ SUPPLY CURRENT SPIKES REDUCED DUR

ING OUTPUT TRANSITIONS
■ HIGH INPUT IMPEDANCE : 1012n
■ OUTPUT COMPATIBLE WITH TTL,CMOS AND 

LOGIC MOS

DESCRIPTION

The TS556 is a dual CMOS timer which offers very 
low consumption (Icc(typ) TS556 = 200jiA 
Icc(typ) NE556 = 6mA) and high frequency 
(f(M AX) TS556 = 2.7MHz - f(MAX) NE556 = 0.1MHz) 
Thus, either in Monostable or Astable mode, timing 
remains very accurate.
The TS556 provides reduced supply current spikes 
during output transitions, which enables the use of 
lower decoupling capacitors compared to those 
required by bipolar NE556.
Timing capacitors can also be minimized due to 
high input impedance ( 1012O).

ORDER CODES

Part Number Temperature
Range

Package

N D J

TS556C 0 to +70°C • • •

TS556I -40 to +105°C • • •

TS556M -55 to +125°C • • •

Exam ples : T S 55 6 C D , TS 556IN

PIN CONNECTION (top view)

Discharged 

Threshold d

Voltage ^
Reset d

Output d  

Trigger d  
GND d

13 d  Discharge

12 d  Threshold
h H H  Control 11 _J Voltage
10 d  Reset

9 d  Output

8 p  Trigger

S90TS556-01

April 1990 1/8
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TS556C,I,M

BLOCK DIAGRAM (1/2 TS556)

FUNCTION TABLE

RESET TRIGGER THRESHOLD OUTPUT

Low X X Low

High Low X High

High High High Low

High High Low Previous State

LOW ++ Level Voltage < Min voltage specified
HIGH Level Voltage > Max voltage specified
X ^  Irrelevant

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vcc Supply Voltage +18 V

Tj Junction Temperature +150 ° c

THERMAL CHARACTERISTICS

Symbol Parameter Value Unit

T o p e r Operating Temperature Range °C

TS556C 0 to +70

TS556I
i

-40 to +105

TS556M -55 t o +125

T s t g Storage Temperature Range -65 to +150 ° c

2/8
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TS556C,I,M

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vcc Supply Voltage +2 to +16 V

STATIC ELECTRICAL CHARACTERISTICS
Vcc = +2V , T a m b  = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS556C - TS556I - TS556M

Unit
Min Typ Max

Icc Supply Current ( no load, High and Low States ) I+A
Tamb = + 25 °C - 130 400
Tmin < Tamb < Tmax - - 400

V CL Control Voltage V
Tamb = + 25 °C 1.2 1.3 1.4
Tmin ^  Tamb < T max 1.1 - 1.5

Vdis Discharge Saturation Voltage (Idis = 1 mA) V
Tamb = + 25 °C - 0.05 0.2
Tmin ^  Tamb ^ T max - - 0.25

Vol Low Level Output Voltage (Isink = 1 mA) V
Tamb = + 25 °C - 0.1 0.3
Tmin ^  Tamb < Tmax - - 0.35

VoH High Level Output Voltage (Isource = -0.3mA) V
Tamb = + 25 °C 1.5 1.9 -
Tmin ^  Tamb < Tmax 1.5 - -

Vtrig Trigger Voltage V
Tamb = + 25 °C 0.4 0.67 0.95
Tmin ^ Tamb < Tmax 0.3 - 1.05

Itrig Trigger Current - 10 - pA

Ith Threshold Current - 10 - PA

Vreset Reset Voltage V
Tamb = + 25 °G 0.4 1.1 1.5
Tmin ^  Tamb < Tmax 0.3 - 2.0

Ireset Reset Current - 10 - pA

Idis Discharge Pin Leakage Current - 1 100 nA

SGS-THOMSON 3/8
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TS556C,I,!\/I

STATIC ELECTRICAL CHARACTERISTICS (continued) * *

Vcc = +5V , T a m b  = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS556C - TS556I - TS556M

Unit
Min Typ Max

Icc Supply Current ( no load, High and Low States ) pA
Tamb = + 25 °C - 220 500
Tmin < Tamb ^ Tmax - - 500

VcL Control Voltage V
Tamb = + 25 °C 2.9 3.3 3.8
Tmin < Tamb < Tmax 2.8 - 3.9

Vdis Discharge Saturation Voltage (bis = 10mA) V
Tamb = + 25 °C - 0.2 0.3
Tmin < Tamb < Tmax - - 0.35

VoL Low Level Output Voltage (Isink = 8mA) V
Tamb = + 25 °C - 0.3 0.6
Tmin < Tamb < Tmax - - 0.8

VoH High Level Output Voltage (Isource = -2mA) V
Tamb = + 25 uC 4.4 4.6 -
Tmin < Tamb < Tmax 4.4 - -

VtrIG Trigger Voltage V
Tamb = + 25 °C 1.36 1.67 1.96
Tmin < Tamb < Tmax 1.26 - 2.06

Itrig Trigger Current - 10 - pA

Ith Threshold Current - 10 - pA

Vreset Reset Voltage V
Tamb = + 25 °C 0.4 1.1 1.5
Tmin < Tamb < Tmax 0.3 - 2.0

Ireset Reset Current - 10 - pA

Idis Discharge Pin Leakage Current - 1 100 nA

4/8 SGS-THOMSON
* 1 i  r----------------------MDWILM®!
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TS556C,I,iVI

STATIC ELECTRICAL CHARACTERISTICS (continued)

Vcc = +12V , T a m b  = +25°C , Reset to Vcc 
(Unless otherwise specified)

Symbol Parameter
TS556C - TS556I - TS556M

Unit
Min Typ Max

Icc Supply Current ( no load, High and Low States) HA
Tamb = + 25 °C - 340 800
Tmin ^  Tamb < Tmax - - 800

V CL Control Voltage V
Tamb = + 25 °C 7.4 8 8.6
Tmin ^ Tamb ^ Tmax 7.3 - 8.7

Vdis Discharge Saturation Voltage (Idis = 80mA) V
Tamb = + 25 °C - 0.9 1.6
Tmin ^ Tamb < Tmax - - 2.0

VoL Low Level Output Voltage (Isink = 50mA) V
Tamb = + 25 °C - 1.2 2
Tmin ^ Tamb < Tmax - - 2.8

VoH High Level Output Voltage (Isource = -10mA) V
Tamb = + 25 °C 10.5 11 -

Tmin ^  Tamb < Tmax 10.5 - -

Vtrig Trigger Voltage V
Tamb = + 25 °C 3.2 4 4.8
Tmin ^ Tamb ^ Tmax 3.1 - 4.9

Itrig Trigger Current 10 - PA

Ith Threshold Current - 10 - PA

Vreset Reset Voltage V
Tamb = + 25 °C 0.4 1.1 1.5
Tmin ^ Tamb ^ Tmax 0.3 - 2.0

Ireset Reset Current - 10 - PA

Idis Discharge Pin Leakage Current - 1 100 nA

^ 7 SGS-THOMSON 5/8
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TS556C,I,M

DYNAMIC ELECTRICAL CHARACTERISTICS
T amb = +25°C  , Reset to Vcc 
(Unless otherwise specified)

TS556C - TS556I - TS556M
UnitSymbol Parameter

Min Typ Max

Timing Accuracy (Monostable) - R = 10 kQ , C = 0.1 juF - (Note 1) %
Vcc = +2V - 1 -
Vcc = +5V - 2 -

Vcc = +12V - 4 -

Timing Shift with supply voltage variations (Monostable) 
R = 10 kQ , C = 0.1 |iF , Vcc = +5V ± 1V - 0.38 -

%/V

Timing Shift with temperature 
Tmin < Tamb < Tmax , Vcc = +5V - 75 -

ppm/ °C

flVIAX
Maximum astable frequency
Ra = 470Q , Rb = 200Q , C = 200 pF , Vcc = +5V -

2.7
-

MHz

Astable frequency accuracy - (Note 2) 
Ra= Rb = 1 kQ to 1OOkQ , C = 0.1pF

%

Vcc = +5V - 3 -
Vcc = +12V - 3 -

Timing Shift with supply voitage variations (Astable mode) 
Ra = RB = 1 kQ to 100kO , C = 0.1|iF , VCc = +5 to +12V - 0.1 -

%/V

tr Output Rise Time (Vcc = +5V , Cload= 10pF) - 25 - ns

tf Output Fall Time (Vcc = +5V , Cload = 10pF) - 20 - ns

ÎPD Trigger Propagation Delay (VCc = +5V) - 100 - ns

tRPW Minimum Reset Pulse Width (Vtrig = +5V) - 350 - ns

Notes : 1. See Figure 1 
2. See Figure 2

6/8 57 SGS-THOMSON
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T S 5 5 6 C ,i,M

TYPICAL CHARACTERISTICS

Figure 1 : Supply Current (each timer) versus 
Supply Voltage.

0 4 8 12 16
SUPPLY VOLTAGE, Vcc (V)

S90TS556-F1

APPLICATION INFORMATION
MONOSTABLE OPERATION 
In the monostable mode,the timer functions as a 
one-shot. Referring to figure 2 the external capac
itor is initially held discharged by a transistor inside 
the timer.

Figure 2.

The circuit triggers on a negative-going input signal 
when the level reaches 1 /3 Vcc- Once triggered,the

circuit remains in this state until the set time has 
elapsed,even if it is triggered again during this 
interval. The duration of the output HIGH state is 
given by t = 1.1 R x C.
Notice that since the charge rate and the threshold 
level of the comparator are both directly propor
tional to supply voltage, the timing interval is inde
pendent of supply. Applying a negative pulse 
simultaneously to the Reset terminal (pin 4 or 10) 
and the Trigger terminal (pin 6 or 8) during the 
timing cycle discharges the external capacitor and 
causes the cycle to start over. The timing cycle now 
starts on the positive edge of the reset pulse. 
During the time the reset pulse is applied, the 
output is driven to its LOW state.
When a negative trigger pulse is applied to the 
trigger terminal, the flip-flop is set, releasing the 
short circuit across the external capacitor and driv
ing the output HIGH. The voltage across the capac
itor increases exponentially with the time constant 
t = R x C.
When the voltage across the capacitor equals 2/3 
Vcc, the comparator resets the flip-flop which then 
discharges the capacitor rapidly and drives the 
output to its LOW state.
Figure 3 shows the actual waveforms generated in 
this mode of operation.
When Reset is not used, it should be tied high to 
avoid any possible or false triggering.

Figure 3.

t — 0.1 ms / div

INI3UT = 2. OV/ciiv

OUITPLIT V OLT AGE _ c5.0V/div

f V I
r

(
CAPACITOR VOLTAG E = 2.0V/div  

R = 9.1 kQ, C = 0 .0 1 |iF  , R L = 1 .0 k f l

S90TS556-F3
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T S 5 5 6 C ,I,M

ASTABLE OPERATION
When the circuit is connected as shown in figure 4, 
it triggers itself and free runs as a multivibrator. The 
external capacitor charges through RAand Rb and 
discharges through Rb only. Thus the duty cycle 
may be precisely set by the ratio of these two 
resistors.
In the astable mode of operation, C charges and 
discharges between 1/3 Vcc and 2/3 Vcc. As in the 
triggered mode, the charge and discharge times 
and therefore frequency, are independent of the 
supply voltage.
Figure 5 shows actual waveforms generated in this 
mode of operation.

The charge time (output HIGH) is given by 
t1 =0.693 (Ra + Rb) C 
and the discharge time (output LOW) by : 
t2 = 0.693 (Rb) C
Thus the total period T is given by :
T = t1 + t2 = 0.693 (Ra + 2Rb) C 
The frequency of oscillation is then : 
f _ 1 _  1.44

T (Ra + 2R b)C
RbThe duty cycle is given by : D = —----——

Figure 4. Figure 5.

CAPAC ITO R VOLTAGE = 1 .OV/div

Ra = R B = 4 .8 k Q , C = 0 .1 H F  , R L = 1 .0 k Q

S90TS556-F5

8/8
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 1.75 0.069

a1 0.1 0.25 0.004 0.010

a2 1.65 0.065

a3 0.65 0.85 0.026 0.033

b 0.35 0.48 0.014 0.019

b1 0.19 0.25 0.007 0.010

C 0.25 0.5 0.010 0.020

c1 45° (typ.)

D 4.8 5.0 0.189 0.197

E 5.8 6.2 0.228 0.244

e 1.27 0.050

e3 3.81 0.150

F 3.8 4.0 0.15 0.157

L 0.4 1.27 0.016 0.050

M 0.6 0.024

S 8° (max.)

OUTLINE AND 
MECHANICAL DATA

f
e3

u
p\ .  M

, n  n  n ..A

8 5

1 4
v J

ü "  " □ ..... c m P013M
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DIM.
mm inch

l l l l l l l B i l l ■ 1 1 1 MIN. TYP. MAX.

A 1.75 0.069

a1 0.1 0.2 0.004 0.008

a2 1.6 0.063

b 0.35 0.46 0.014 0.018

b1 0.19 0.25 0.007 0.010

C 0.5 0.020

c1 45° (typ.)

D 8.55 8.75 0.336 0.344

E 5.8 6.2 0.228 0.244

e 1.27 0.050

e3 7.62 0.300

F 3.8 4.0 0.15 0.157

G 4.6 5.3 0.181 0.208

!_ 0.5 1 27 n n o n 0.050

M 0.68 0.027

S 8° (max.)

r z J  S C S -T H O M S O N
* 7 # .  R iœ m igTM o© ®

OUTLINE AND 
MECHANICAL DATA

S014

P013G
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 1.75 0.069

a1 0.1 0.2 0.004 0.008

a2 1.6 0.063

b 0.35 0.46 0.014 0.018

b1 0.19 0.25 0.007 0.010

C 0.5 0.020

c1 45° (typ.)

D 9.8 10 0.386 0.394

E 5.8 6.2 0.228 0.244

e 1.27 0.050

e3 8.89 0.350

F 3.8 4.0 0.150 0.157

G 4.6 5.3 0.181 0.209

L 0.5 1.27 0.020 0.050

M 0.62 0.024

S 8° (max.)

[Z J  S C S -T H O M S O N
* 7 /  *[R ® œ (gM iO © S

OUTLINE AND 
MECHANICAL DATA

S016

P013H
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DIM.
mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 2.65 0.104

a1 0.1 0.2 0.004 0.008

a2 2.45 0.096

b 0.35 0.49 0.014 0.019

b1 0.23 0.32 0.009 0.012

C 0.5 0.020

c1 45° (typ.)

D 10.1 10.5 0.397 0.413

E 10.0 10.65 0.393 0.419

e 1.27 0.050

e3 8.89 0.350

F 7.4 7.6 0.291 0.300

G 8.8 9.15 0.346 0.360

L 0.5 127 0.020 0.050

M 0.75 0.029

S 8° (max.)

r z 7  SCS-THOMSON

OUTLINE AND 
MECHANICAL DATA

S016L

b
ï ■ n

’

e

e3

n n n n n n n i t i i
16 9 '

UU

1 8

I T ' D  U U U U U U ' P013I
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DIM.
mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 2.65 0.104

a1 0.1 0.2 0.004 0.008

a2 2.45 0.096

b 0.35 0.49 0.014 0.019

b1 0.23 0.32 0.009 0.013

C 0.5 0.020

c1 45° (typ.)

D 12.6 13.0 0.496 0.510

E 10 10.65 0.394 0.419

e 1.27 0.050

e3 11.43 0.450

F 7.4 7.6 0.291 0.300

L 0.5 1.27 0.020 0.050

M 0.75 0.030

S 8° (max.)

r= 7  SCS-THOMSON

OUTLINE AND 
MECHANICAL DATA

e3

D

P013L
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 2.65 0.104

a1 0.1 0.3 0.004 0.012

b 0.35 0.49 0.014 0.019

b1 0.23 0.32 0.009 0.013

C 0.5 0.020

c1 45° (typ.)

D 17.7 18.1 0.697 0.713

E 10 10.65 0.394 0.419

e 1.27 0.050

e3 16.51 0.65

F 7.4 7.6 0.291 0.299

L 0.4 1.27 0.016 0.050

S 8° (max.)

1046



DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 3.32 0.131

a1 0.51 0.020

B 1.15 1.65 0.045 0.065

b 0.356 0.55 0.014 0.022

b1 0.204 0.304 0.008 0.012

D 10.92 0.430

E 7.95 9.75 0.313 0.384

e 2.54 0.100

e3 7.62 0.300

e4 7.62 0.300

F 6.6 0.260

I 5.08 0.200

L 3.18 3.81 0.125 0.150

Z 1.52 0.060

Æ T  S C S -T H O M S O N
^ 7 /„

OUTLINE AND 
MECHANICAL DATA

D

n  n  n  n

i ,  .

1 4

U -

U  U  U  U P001W



DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 3.3 0.130

a1 0.7 0.028

B 1.39 1.65 0.055 0.065

B1 0.91 1.04 0.036 0.041

b 0.5 0.020

b1 0.38 0.5 0.015 0.020

D CO oo 0.386

E 8.8 0.346

e 2.54 0.100

e3 7.62 0.300

e4 7.62 0.300

F 7.1 0.280

! 4.8 0.189

L 3.3 0.130

Z 0.44 1.6 0.017 0.063

n = 7  S C S -T H O M S O N
^ 7 / „  M©©@[I©i©T[EM0©S

OUTLINE AND 
MECHANICAL DATA

f\X ?
K v y0
M i n i d i p  ( 0 .4 )
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.51 0.020

B 1.39 1.65 0.055 0.065

b 0.5 0.020

b1 0.25 0.010

D 20 0.787

E 8.5 0.335

e 2.54 0.100

e3 15.24 0.600

F 7.1 0.280

I 5.1 0.201

L 3.3 0.130

Z 1.27 2.54 0.050 0.100

r ^ J  S C S -T H O M S O N
* 7 Æ , RfflD©̂ (S)iLi(gra©iö(gi

OUTLINE AND 
MECHANICAL DATA

1049



DIM.
mm inch

MIN. TYP. MAX. i l l l l l TYP. MAX.

a1 0.51 0.020

B 0.77 1.65 0.030 0.065

b 0.5 0.020

b1 0.25 0.010

D 20 0.787

E 8.5 0.335

e 2.54 0.100

e3 17.78 0.700

F 7.1 0.280

I 5.1 0.201

L 3.3 0.130

Z 1.27 0.050

n z j SGS-THOMSON
* 7 # .  « « « T O « ®

OUTLINE AND 
MECHANICAL DATA

1050



DIM.
mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.51 0.020

B 0.85 1.4 0.033 0.055

b 0.5 0.020

b1 0.38 0.5 0.015 0.020

D 20 0.787

E 8.8 0.346

e 2.54 0.100

e3 17.78 0.700

F 7.1 0.280

I 5.1 0.201

L 3.3 0.130

Z 1.27 0.050

SCS-THOMSON
^ 7 A  R ® 0 ( g Œ I L l i * M 0 ( g i

OUTLINE AND 
MECHANICAL DATA

1051



DIM. mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 3.8 4.05 0.150 0.159

a1 1.5 1.75 0.059 0.069

b 0.55 0.6 0.022 0.024

b1 0.3 0.35 0.012 0.014

c 1.32 0.052

c1 0.94 0.037

D 19.2 19.9 0.756 0.783

E 16.8 17.2 17.6 0.661 0.677 0.693

E1 4.86 5.56 0.191 0.219

E2 10.11 10.81 0.398 0.426

e 2.29 2.54 2.79 0.090 0.100 0.110

e3 17.43 17.78 18.13 0.686 0.700 0.714

e4 7.62 0.300

e5 7.27 7.62 7.97 0.286 0.300 0.314

e6 12.35 12.7 13.05 0.486 0.500 0.514

F 6.3 7.1 0.248 0.280

G 9.8 0.386
! 7.8 8.6 0.307 0.339

K 6.1 6.5 0.240 0.256

L 2.5 2.9 0.098 0.114

M 2.5 3.1 0.098 0.122

r Z J  SGS-THOMSON

OUTLINE AND 
MECHANICAL DATA

D

r _ I /  ■ \

b

7 '

S V

-J T V

c e5 e (
el e6

e3

P001H
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.254 0.010

B 1.39 1.65 0.055 0.064

b 0.46 0.018

b1 0.25 0.010

D 23.24 0.914

E 8.5 0.335

e 2.54 0.100

e3 20.32 0.800

F 7.1 0.280

I 3.93 0.155

L 3.3 0.130

Z 1.27 1.59 0.050 0.062

SCS-THOMSON
^ 7 # .  M lD © [3@ ilL [l© TriS© R !lD © i

OUTLINE AND 
MECHANICAL DATA

[TO U T
b1

e3

n n  n  n  n  n  n  n  n  .

I 18
10

L l_

I 1 9

u m .u  □ ....□ ..□  □  u  u
P001T
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DIM.
mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.51 0.020

B 0.85 1.4 0.033 0.055

b 0.5 0.020

b1 0.38 0.5 0.015 0.020

D 24.8 0.976

E 8.8 0.346

e 2.54 0.100

e3 20.32 0.800

F 7.1 0.280

I 5.1 0.201

L 3.3 0.130

Z 2.54 0.100

r z j S C S -T H O M S O N
*>7#. RÂlD©œiL[i(êTMD©l

OUTLINE AND 
MECHANICAL DATA

P O W E R D IP :  ( 9 + 9 ) ,  ( 1 2 + 3 + 3 )

j-lW M M k.
T T

c - ’to —

B e

e3

b1

n  n n  n  n  n  n  n  n _

V
10

L i_

T 1 .... 9

I J U  L T D ...L I  U  U  U  U
P001U
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.254 0.010

B 1.39 1.65 0.055 0.065

b 0.45 0.018

b1 0.25 0.010

D 25.4 1.000

E 8.5 0.335

e 2.54 0.100

e3 22.86 0.900

F 7.1 0.280

I 3.93 0.155

L 3.3 0.130

Z 1.34 0.053

r Z J  SGS-THOMSON

OUTLINE AND 
MECHANICAL DATA

4 J4 J-
"col

Eb
— «- e3 z

D

n r n r n r n n r n n r n r n n

I 20 11

I 1 1 0

L I-

U □..U..U U.T T O T J T T n
P001J
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DIM.
mm Inch

MIN. TYP. MAX. MIN. ÜYP. MAX.

a1 0.51 0.020

B 0.85 1.4 0.033 0.055

b 0.5 0.020

b1 0.38 0.5 0.015 0.020

D 24.8 0.976

E 8.8 0.346

e 2.54 0.100

e3 22.86 0.900

F 7.1 0.280

I 5.1 0.201

L 3.3 0.130

Z 1.27 0.050

n = J  SGS-THOMSON
* 7 # .  « « « » « S

OUTLINE AND 
MECHANICAL DATA

POWERDIP (16+2+2)

D

n n n n n n n n n n

, ,

I 1 10

U-

ljljljUUUUUUU
P001X
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.63 0.025

b 0.45 0.018

b1 0.23 0.31 0.009 0.012

b2 1.27 0.050

D 32.2 1.268

E 15.2 16.68 0.598 0.657

e 2.54 0.100

e3 27.94 1.100

F 14.1 0.555

I 4.445 0.175

L 3.3 0.130

{Z T  SCS-THOMSON
* 7 # .  [* [R » ^ ¥ ra Q © S

OUTLINE AND 
MECHANICAL DATA

P043A

1057



DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.63 0.025

b 0.45 0.018

b1 0.23 0.31 0.009 0.012

b2 1.27 0.050

D 37.34 1.470

E 15.2 16.68 0.598 0.657

e 2.54 0.100

e3 33.02 1.300

F 14.1 0.555

I 4.445 0.175

L 3.3 0.130

r = 7  SGSTHOMSON
^ 7 / .  [ * K » i O T ( Q M ( g S

OUTLINE AND 
MECHANICAL DATA

P043D
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DIM.
mm inch

MIN TYP MAX MIN TYP MAX

a1 0.63 0.025

b 0.45 0.018

b1 0.23 0.31 0.009 0.012

b2 1.27 0.050

D 52.58 2.070

E 15.2 16.68 0.598 0.657

e 2.54 0.100

e3 48.26 1.900

F 14.1 0.555

I 4.445 0.175

L 3.3 0.130

rZ J  SGS-TtiOMSON^7A n æ a r a f f l i i

OUTLINE AND 
MECHANICAL DATA

P043E

1059



DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

a1 0.63 0.025

b 0.45 0.018

b1 0.23 0.31 0.009 0.012

b2 1.27 0.050

D 62.74 2.470

E 15.2 16.68 0.598 0.657

e 2.54 0.100

e3 58.42 2.300

F 14.1 0.555

I 4.445 0.175

L 3.3 0.130

r= J  SGS-THOMSON
* 7 # .  RÆD(ĝ (S)î (gra©iD©i

OUTLINE AND 
MECHANICAL DATA

DIP48
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DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 7.4 7.8 0.291 0.307

B 10.5 10.8 0.413 0.425

b 0.7 0.9 0.028 0.035

b1 0.49 0.75 0.019 0.030

C 2.4 2.7 0.094 0.106

c1 1.2 0.047

D 15.7 0.618

e 2.2 0.087

e3 4.4 0.173

F 3.8 0.150

G 3 3.2 0.118 0.126

H 2.54 0.100

[Z J  SGS-THOMSON
* 7 /

OUTLINE AND 
MECHANICAL DATA

1061



DIM.
Inch

MIN. TYP. l i l i l MIN. TYP. MAX.

A 7.1 0.280

a1 2.7 3 0.106 0.118

B 24.8 0.976

b1 0.5 0.020

b3 0.85 1.6 0.033 0.063

C 3.3 0.130

c1 0.43 0.017

c2 1.32 0.052.

D 21.2 0.835

d1 14.5 0.571

e 2.54 0.100

e3 20.32 0.800

L 3.1 0.122

L1 3 0.118

L2 17.6 0.693

L3 0.25 0.010

M 3.2 0.126

N 1 0.039

r= 7  SCS-THOMSON
* 7 # .  m m i i l i i« © « !

OUTLINE AND 
MECHANICAL DATA

SIP9

1062



DIM.
mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 4.8 0.189

C 1.37 0.054

D 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053

E 0.35 0.55 0.014 0.022

F 0.8 1.05 0.031 0.041

F2 1.15 1.4 0.045 0.055

G 4.95 5.08 5.21 0.195 0.200 0.205

H2 10.4 0.409

H3 10.05 10.4 0.396 0.409

L2 16.2 0.638

L3 26.3 26.7 27.1 1.035 1.051 1.067

L5 2.6 3 0.102 0.118

L6 15.1 15.8 0.594 0.622

L7 6 6.6 0.236 0.260

Dia 3.65 3.85 0.144 0.152

SCS-THOMSON 
^ 7 #. lü{flD©̂ ©[l[UE©Tn̂ ©R!lD©i

OUTLINE AND 
MECHANICAL DATA

/ T T "
L U

o] r r ~
U O

o
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DIM. mm Inch

MIN. TYP. MAX. MIN. TYP. MAX.
A 4.8 0.189

C 1.37 0.054

D 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053

E 0.35 0.55 0.014 0.022

F 0.8 1.05 0.031 0.041

F1 1 1.4 0.039 0.055

G 3.2 3.4 3.6 0.126 0.134 0.142

G1 6.6 6.8 7 0.260 0.268 0.276

H2 10.4 0.409

H3 10.05 10.4 0.396 0.409

L 14.2 0.559

L1 6 0.236

L2 14.8 0.583

L3 3.6 4.2 0.142 0.165

L5 2.6 3 0.102 0.118

L6 15.1 15.8 0.594 0.622

L 7 6 6.6 0.236 0.260

Dia 3.65 3.85 0.144 0.152

n = Z  SCS-THOMSON 
* 7 / .

OUTLINE AND 
MECHANICAL DATA

Pentawatt H

1064



DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 4.8 0.189

C 1.37 0.054

D 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053

E 0.35 0.55 0.014 0.022

F 0.8 1.05 0.031 0.041

F1 1 1.4 0.039 0.055

G 3.2 3.4 3.6 0.126 0.134 0.142

G1 6.6 6.8 7 0.260 0.268 0.276

H2 10.4 0.409

H3 10.05 10.4 0.396 0.409

L 17.85 0.703

L1 15.75 0.620

L2 21.4 0.843

L3 22.5 0.886

L5 2.6 3 0.102 0.118

L6 15.1 15.8 0.594 0.622

L7 6 6.6 0.236 0.260

M 4.5 0.177

M1 4 0.157

Dia 3.65 3.85 0.144 0.152

/T T  SCS-THOMSON
* 7 # . nD©œ[ui©irmD©i

OUTLINE AND 
MECHANICAL DATA

1065



DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 4.8 0.189

C 1.37 0.054

D 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053

E 0.35 0.55 0.014 0.022

F 0.6 0.8 0.024 0.031

F1 0.9 0.035

G 2.41 2.54 2.67 0.095 0.100 0.105

G1 4.91 5.08 5.21 0.193 0.200 0.205

G2 7.49 7.62 7.8 0.295 0.300 0.307

H2 10.4 0.409

H3 10.05 10.4 0.396 0.409

L 14.2 0.559
L1 4.4 0.173
L2 15.8 0.622
L3 5.1 0.201

L5 2.6 3 0.102 0.118

L6 15.1 15.8 0.594 0.622
L 7 6 6.6 0.236 0.260

L9 4.44 0.175

Dia 3.65 3.85 0.144 0.152

/ = #  SCS-THOMSON

OUTLINE AND 
MECHANICAL DATA

P023B

1066



DIM. mm Inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 4.8 0.189

9 1.37 0.054
B 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053
E 0.35 0.55 0.014 0.022
F 0.6 0.8 0.024 0.031

F1 0.9 0.035
G 2.41 2.54 2.67 0.095 0.100 0.105

G1 4.91 5.08 5.21 0.193 0.200 0.205
G2 7.49 7.62 7.8 0.295 0.300 0.307
H2 10.4 0.409
H3 10.05 10.4 0.396 0.409
L 16.97 0.668

L1 14.92 0.587
L2 21.54 0.848
L3 22.62 0.891
L5 2.6 3 0.102 0.118
L6 15.1 15.8 0.594 0.622
L7 6 6.6 0.236 0.260
M 2.8 0.110
M1 5.08 0.200
Dia 3.65 3.85 0.144 0.152

/ 7 7  SCS-THOMSON
^ 7A  ! » œ L i ( g T M D © S

OUTLINE AND 
MECHANICAL DATA

P023A
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DIM. mm Inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 5 0.197

B 2.65 0.104

C 1.6 0.063

D 1 0.039

E 0.49 0.55 0.019 0.022

F 0.88 0.95 0.035 0.037

G 1.57 1.7 1.83 0.062 0.067 0.072

G1 16.87 17 17.13 0.664 0.669 0.674

H1 19.6 0.772

H2 20.2 0.795

L 21.5 22.3 0.846 0.878

L1 21.4 22.2 0.843 0.874

L2 17.4 18.1 0.685 0.713

L3 17.25 17.5 17.75 0.679 0.689 0.699

L4 10.3 10.7 10.9 0.406 0.421 0.429

L7 2.65 2.9 0.104 0.114

M 4.1 4.3 4.5 0.161 0.169 0.177

Ml 4=88 5.08 5.3 0.192 0.200 0.209

S 1.9 2.6 0.075 0.102

S1 1.9 2.6 0.075 0.102

Dial 3.65 3.85 0.144 0.152

/ = 7  SCS-THOMSON
* 7 # . Ü O ( » i ^ ( S ¥ ¥ ] ® i O © S

OUTLINE AND 
MECHANICAL DATA

H1

1068



DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 5 0.197

B 2.65 0.104

C 1.6 0.063

E 0.49 0.55 0.019 0.022

F 0.66 0.75 0.026 0.030

G 1.14 1.27 1.4 0.045 0.050 0.055

G1 17.57 17.78 17.91 0.692 0.700 0.705

H1 19.6 0.772

H2 20.2 0.795

L 20.57 0.810

L1 18.03 0.710

L2 2.54 0.100

L3 17.25 17,5 17.75 0.679 0.689 0.699

L4 10.3 10.7 10.9 0.406 0.421 0.429

L5 5.28 0.208

L6 2.38 0.094

L7 2.65 2.9 0.104 0.114

S 1.9 2.6 0.075 0.102

S1 1.9 2.6 0.075 0.102

Dial 3.65 3.85 0.144 0.152

/ T T  SCS-THOMSON^ 7#  i a n m ü Ë i

OUTLINE AND 
MECHANICAL DATA

L5 P017H



DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 5 0.197

B 2.65 0.104

C 1.6 0.063

D 1 0.039
E 0.49 0.55 0.019 0.022

. F 0.66 0.75 0.026 0.030

G 1.14 1.27 1.4 0.045 0.050 0.055

G1 17.57 17.78 17.91 0.692 0.700 0.705

H1 19.6 0.772
H2 20.2 0.795

L 22.1 22.6 0.870 0.890

L1 22 22.5 0.866 0.886
L2 17.65 18.1 0.695 0.713

L3 17.25 17.5 17.75 0.679 0.689 0.699
L4 10.3 10.7 10.9 0.406 0.421 0.429

L7 2.65 2.9 0.104 0.114

M 4.2 4.3 4.6 0.165 0.169 0.181
M l 4.5 5.08 5.3 0.17/ 0.200 0.209

S 1.9 2.6 0.075 0.102
S1 1.9 2.6 0.075 0.102

Dial 3.65 3.85 0.144 0.152

Æ T  SCS-THOMSON 
* 7 # .

OUTLINE AND 
MECHANICAL DATA

m
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SALES OFFICES

EUROPE
DENMARK
2730 HERLEV
Herlev Torv, 4 
Tel. (45-42) 94.85.33 
Telex: 35411 
Telefax: (45-42) 948694

FINLAND
LOH JA SF-08150
Karjalankatu, 2 
Tel. 12.155.11 
Telefax. 12.155.66

FRANCE
94253 GENTILLY Cedex
7 - avenue Gailieni - BP. 93 
Tel.: (33-1) 47.40.75.75 
Telex: 632570 STMHQ 
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles 
Tel. (33) 88.75.50.66 
Telex: 870001F 
Telefax: (33) 88.22.29.32

GERMANY
6000 FRANKFURT
Gutleutstrasse 322 
Tel. (49-69) 237492-3 
Telex: 176997 689 
Telefax: (49-69) 231957 
Teletex: 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel.: (49-89) 46006-0 
Telex: 528211 
Telefax: (49-89) 4605454 
Teletex: 897107=STDISTR

3000 HANNOVER 51
Rotenburger Strasse 28A 
Tel. (49-511) 615960 
Telex 175118418 
Teletex: 5118418 CSFBEH 
Telefax: (49-511)6151243

5202 HENNEF
Reuther Strasse 1A-C 
Tel. (02242) 6088/6089 

(02242) 4019/4010 
Telefax: (02242) 84181

8500 NÜRNBERG 20
Erlenstegenstrasse, 72 
Tel.: (49-911)59893-0 
Telex: 626243 
Telefax: (49-911) 5980701

7000 STUTTGART 1
Oberer Kirchhaldenweg 135 
Tel. (49-711)692041 
Telex: 721718 
Telefax: (49-711) 691408

ITALY
20090 ASSAGO (Ml)
V.le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel. (39-2)89213.1 (10 linee)
Telex: 330131 - 330141 SGSAGR 
Telefax: (39-2) 8250449

40033 CASALECCHIO Dl RENO (BO)
Via R. Fucini, 12 
Tel. (39-51)591914
Tp Ip v  5 1 0 / 1/10

Telefax: (39-51)591305

00161 ROMA
Via A. Torlonia, 15 
Tel. (39-6) 8443341 
Telex: 620653 SG SATE I 
Telefax: (39-6) 8444474

NETHERLANDS
5652 AR EINDHOVEN
Meerenakkerweg 1 
Tel.: (31-40) 550015 
Telex: 51186 
Telefax: (31-40) 528835

SPAIN
08021 BARCELONA
Calle Platon, 6 4th Floor, 5th Door 
Tel. (34-3) 4143300-4143361 
Telefax: (34-3) 2021461

28027 MADRID
Calle Albacete, 5 
Tel. (34-1)4051615 
Telex: 46033 TCCEE 
Telefax: (34-1)4031134

SWEDEN
S-16421 KISTA
Borgarfjordsgatan, 13- Box 1094 
Tel.: (46-8) 7939220 
Telex: 12078 THSWS 
Telefax: (46-8) 7504950

SWITZERLAND
1218 GRAND-SACONNEX (GENEVA)
Chemin Francois-Lehmann, 18/A 
Tel. (41-22) 7986462 
Telex: 415493 STM CH 
Telefax: (41-22) 7984869

UNITED KINGDOM and EIRE
MARLOW, BUCKS
Planar House, Parkway 
Globe Park 
Tel.: (44-628) 890800 
Telex: 847458 
Telefax: (44-628) 890391



SALES OFFICES

AMERICAS

BRAZIL
05413 SÄO PAULO
R. Henrique Schaumann 286-CJ33 
Tel. (55-11)883-5455 
Telex: (391)11-37988 "UMBR BR“ 
Telefax: 11-551-128-22367

U.S.A.
NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 
Phoenix, AZ 85022 
(1)-(602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville-(205) 533-5995 

ARIZONA
Phoenix-(602) 867-6217

CALIFORNIA
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

ILLINOIS
Schaumburg - (708) 517-1890 

INDIANA
Kokomo-(317) 459-4700

MASSACHUSETTS
Lincoln - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

NEW JERSEY
Voorhees - (609) 772-6222

NEW YORK
Poughkeepsie - (914) 454-8813

NORTH CAROLINA
Raleigh - (919) 787-6555

TEXAS
Carrollton - (214) 466-8844

FOR RF AND MICROW AVE  
POW ER TRANSISTO RS C O N 
TACT
THE FOLLOWING REGIONAL  
O FFICE IN THE U.S.A.

PENNSYLVANIA
Montgomeryville - (215) 362-8500

ASIA/PACIFIC JAPAN

AUSTRALIA
NSW 2027 EDGECLIFF
Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel. (61-2) 327.39.22 
Telex: 071 126911 TCAUS 
Telefax: (61-2) 327.61.76

HONG KONG
WANCHAI
22nd Floor - Hopewell centre 
183 Queen’s Road East 
Tel. (852-5) 8615788 
Telex: 60955 ESGIES HX 
Telefax: (852-5) 8656589

TOKYO 108
Nisseki - Takanawa Bld. 4F
2-18-10Takanawa
Minato-Ku
Tel. (81-3) 3280-4121 
Telefax: (81-3) 3280-4131

INDIA
NEW DELH1110001
LiasonOffice 
62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 
Tel. 3715191
Telex: 031-66816 STMI IN 
Telefax: 3715192

MALAYSIA
PULAU PINANG 10400
4th Floor - Suite 4-03 
Bangunan FOP-123D Jalan Anson 
Tel. (04) 379735 
Telefax (04) 379816

KOREA
SEOUL 121
8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel. (82-2) 553-0399 
Telex: SGSKOR K29998 
Telefax: (82-2) 552-1051

SINGAPORE
SINGAPORE 2056
28 Ang Mo Kio - Industrial Park 2 
Tel. (65)4821411 
Telex: RS 55201 ESGIES 
Telefax: (65) 4820240

TAIWAN
TAIPEI
12th Floor
571, Tun Hua South Road 
Tel. (886-2) 755-4111 
Telex: 10310 ESGIETW 
Telefax: (886-2) 755-4008
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