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Formed by combining Efcis, Eurotechnique and 
Semiconducteurs Alcatel with THOMSON'S 
Discrete and Bipolar Integrated Circuits divisions 
into a single operating entity, THOMSON 
SEMICONDUCTORS has been able to implement 
a whole set of strategies, technologies, production 
capabilities, technical and commercial services and 
to focus on delivering effective answers to the 
multiple challenges facing today's electronics 
industry. 
With seven research and development laboratories 
and those of the THOMSON Group-one of the 
world leaders in electronics: 110000 people/near 
6000 M$ turnover-THOMSON SEMICONDUCTORS 
offers its customers the benefits of the latest 
advances in technology: development of new 
products, Innovations in MOS and Bipolar 
technologies for linear and digital LSI and power 
semiconductors, new packaging processes, solid 
state physics, etc ... 20% of THOMSON 
SEMICONDUCTORS revenues are reinvested in 
Research and Development 
6000 people trained to our exacting professional 
standards, the latest state of the art production and 
control equipment, product design aided by 
powertul data processing ressources- all these 
make it possible to produce rni llions of integrated 
ci rcu its and discrete components together with 
systems and OEM boards. 
In our 7 plants (one located in the U.S.A.) and in all 
our test and assembly centers, the same quality 
assurance policy is implemented from product 
design to the finished product 
Finally with operations in almost any country and an 
international distribution network of rnore than 
150 companies, THOMSON SEMI~ONDUCTORS 
has one of the most comprehensive cornmercial 
forces In the world . 
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FUNCTIONAL INDEX 

SECTION.2 : TELEVISION CIRCUITS 

Application Function Part number Page 

DEFLECTION Horizontal processor TBA920,S 17 
Colour TV horizontal processor TDA2593 75 
Vertical deflection TDA 1170S,SH 47 
Low noise vertical deflection TDA 1170LN, LNH 35 
Vertical deflectiOn TEA2015A 143 
Fully protected vertical deflection TEA1020 103 
Complete H & V deflection TEA2017 361 

CHROMA PAL decoder TEA5620 169 
SECAM decoder TEA5630 185 
VIDEO processor TEA5030 159 
VIDEO processor TEA1030B 119 
PAL·NTSC decoder and processor TDA3300B 89 

VIDEO AND SOUND Video IF T8Al44OG 25 
I.F. TBAl441 25 

Video IF with AFC TDA2540 61 
TDA2541 61 
TDA2542 69 

Sound IF and AM demodulation TDA1048 31 

PERITELEVISION V ideo switch TEA2014 139 
Video and AF switch TEA1014 97 
Multichannel AF stereo switch TEA1035 129 

REMOTE CONTROL PPM transmitter UAA4000 197 
UAA4000s 203 

Complete receiver UAA4009 207 
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FUNCTIONAL INDEX 

SECTION 3: TELEMATICS , 
Application Function Part number Page 

TELETEXT Digital data extractor TEA2585 371 
Data slicer TEA2586 379 
Digital channel demultiplexor EF9241 259 

VIDEOTEX Modem EFB7510 349 

DISPLAY CRT controller EF9340 261 
Character generator EF9341 261 
Graphic display processor EF9365 289 
Graphic display processor EF9366 289 
Graphic display processor EF9367 317 

INTELLIGENT 8-bit microcomputer EF680SCT 217 I 

CONTROLLER 

DEFLECTION Complete H & V defection TEA2017 361 

SWITCH-MODE Power supply control TEA2018 577 
POWER SUPPLY Power supply control TEA2019 581 
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FUNCTIONAL INDEX 

SECTION 4 : AF AMPLIFIERS 

Application Function Part number Page 

PORTABLE RADIO Low power A.F amplifier «3 W) 
A.F amplifier TBAB20 429 
A.F amplifier TBAB20M 437 
A.F amplifier TCAB30SM 447 
Dual A.F amplifier TEA2025 557 

Medium power A.F amplifier (> 3 W, < B W) 
A.F amplifier TBAB10P,AP 411 
A.F amplifier TBAB10S,AS 421 
A.F amplifier TCAB30SR 455 
A.F amplifier TEA2021 539 
Dual A.F amplifier TEA2024 547 

CAR RADIO Medium power A.F amplifier (> 3 W ; < B W) 
A.F amplifier TBAB1OP,AP 411 
A.F amplifier TBAB10CB,ACB 399 
A.F amplifier TEA2021 539 

High power A.F amplifier (> 8 W) 
A.F amplifier TDA2003V,H 499 

TV RECEIVERS Medium power A.F amplifier (> 3 W ; < B W) 
A.F amplifier TBASOO,A 391 
A.F amplifier TCA940,E 461 

High power A.F amplifier (> 8 W) 
A.F amplifier TDA2006 513 

HIFI APPLICATIONS High power A.F amplifier (> 8 W) 
(including TV) A.F amplifier TDAll02 471 

A.F amplifier TDA1111 4B9 
A.F amplifier TDA2030V,H 525 
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FUNCTIONAL INDEX 

SECTION 5 : SWITCH MODE POWER SUPPLIES (FL YBACK-MODEI i 
Typical supply Function Part number Page 
output power 

FROM 100 to 300 W SMPS control IC (10 max: ± 3 AI TEA100l 565 

l00W SMPS control I C (10 max: ± 1 AI UAA4001 587 
SMPS control IC (10 max: ± 1.5 AI UAA4006 599 

&OW SMPS control IC (10 max: ± 0.5 AI TEA2018 577 
SMPS control IC (10 max: ± 0.5 AI TEA2019 581 

SECTION 6 : MOTOR CONTROL 

Application Function Part number Page 

DC MOTOR Switch mode regulator {IO max: 1.5 AI UAA4003 633 
REGULATION Speed regu lator TDAll54 615 

Flexible speed regulator TDA1041 611 

UNIVERSAL OR Motor speed digital regulator EF4443 609 
DC MOTOR REGUL. 

STEPPER MOTOR Stepper motor drive TEA3717 621 
DRIVING Quad Darlington TE81013 629 
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ALPHANUMERIC LISTING 

Part number Function Page 

EF4443 Motor speed digital regulator 609 
6805CT 8·bit microcomputer 217 

EF9241 Digital channel demultiplexor 259 
9340 CRT controller 261 
9341 Character generator 261 
9365 Graphic display processor 289 
9366 Graphic displav processor 289 
9367 Graphic displav processor 317 

EFB7510 I Modem I 349 

TBABOO,A Medium power A.F amplifier 391 
81OCB,ACB Medium power A.F amplifier 399 
810P,AP Medium power A.F amplifier 411 
81OS,AS Medium power A.F amplifier 421 
820 Low power A.F amplifier 429 
820M Low power A.F amplifier 437 
920,5 Horizontal processor 17 
14400 I.F video 25 
1441 I.F video 25 

TCAB30SM I Low power A.F amplifier I 447 
830SR 1 Medium~power A.F amplifier I 455 
940,E 1 Medium power A.F amplifier j 461 

TDA1041 Flexible speed regulator 611 
1048 I.F sound and AM demodulation 31 
1102 High power A.F amplifier 471 
1111 High power A.F amplifier 489 
1154 Speed regulator 615 
1170LN,LNH Low·noise vertical deflection 35 
117OS,SH Vertical deflection 47 

TDA2003V,H High power A.F amplifier 499 
2006V, H High power A.F amplifier 513 
2030V,H High power A.F amplifier 525 
2540 I.F video with AFC 61 
2541 I.F video with AFC 61 
2542 I.F video with AFC 69 
2593 Colour TV horizontal processor 75 
3300B PAL·NTSC decoder and processor 89 

TEAl001 SMPS control IC UO max: ± 3 A) 565 
1014 Video and A.F switch 97 
1020 Fully protected vertical deflection 103 
1030B V ideo processor 119 
1035 Multichannel A.F stereo switch 129 
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Part number Function Page 
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TELEVISION ,.. 
"" "'" 01 L8 ICB·981 01L141CB·21 

~ 
OIL 18ICB·2251 01L241CB-881 OIL2B ICB-1321 

I 

DEFLECTION CIRCUITS 

Function Main features Part number Package Page 

HORIZONTAL Line oscillator, sync. separator, phase comparator for monochrome TV TBA920 DIL16 (CB·79) 17 
sets. TBA920S 17 

Line oscillator combination, burst, blanking and frame pulse separation TDA2593 DIL16 (CB·79) 75 
for color TV sets. 

VERTICAL Synchronized oscillator, power amplifier, fly·back generator (maximum TDA1170S QUIL12(CB-109) 47 
output current : 1 .5 A). TDA1170SH QUIL12(CB-155) 47 

Low noise integrated circuit for monitors. Synchronized oscillator, power TDA1170LN OUll12(CB-109) 35 
amplifier, fly·back generator (maximum output current: 1.5 A). TOA1170LNH OUIL12(CB·155) 35 

Synchronized oscillator, power amplifier, fly·back generator (maximum TEA2015A SlL13(CB·230) 143 
output current ± 2.5 A) and blanking generator. 

Fully protected vertical deflection system with a blanking pulse generator TEA1020 S1L17 (CB·215) 103 
and safety systems (maximum output current: ± 2.5 A). 

HORIZONTAL Complete horizontal and vertical deflection circuit. Direct drive offrame TEA2017 SIL15(CB-501) 361 
AND yoke (maximum output current: ± 1.5 A), direct drive of line Darlington, 

VERTICAL muting output. 

CHROMA CIRCUITS 

Function Main features Part number Package Page 

PAL DECODER Complete PAL decoding system. TEA5620 DI118(CB·225) 169 

SECAM Complete SECAM decoding system. Can be combined with PAL dacoder TEA5630 Dll24 (C8·68) 185 
DECODER for PAlISECAM applications (automatic PAlISECAM switch ing) . 

VIDEO In conjunction with PAL and/or SECAM decoder, each of these circuits 
PROCESSOR constitutes a complete and flexible color TV chroma system featuring : 

on screen display inputs, electronic control of contrast, brightness and 
saturation, automatic cut·off adjustment, low dissipation, and 

• positive color difference inputs TEA5030 Dll28(CB·132); 159 
• negative color difference inputs TEA1030B DIL28(CB·132) 119 

PAL· NTSC One-chip PAL system with on screen display, electronic controls, a~to· TDA33008 DIL40 (CB·182) 89 
DECODER & matic cut·off adjustment and beam current limitation. 
PROCESSOR 
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_________ TELEVISION ________ _ 

aUIL 12 fCB-l09) aUIL 12 fCB-I55) 

~"""" .. ""'" '"", \;,·c. "~ 
11: 

""'--"~ ... "~ :.~. '. --= .-- , 
~---

SIL 17 fCB,21SI SILlS fCB-501I SIL 13 fCB-2301 

VIDEO AND SOUND IF CIRCUITS 

Function Main features Part number Package Page 

VIDEO IF )F amplifiers with demodulator for: 

· PNP tuners TBAI440G OIL 16(CB-79) 25 

· NPN tuners TBA1441 OIL 16(CB-79) 25 

IF amplifiers with demodulator and AFC (CCIR standard) for: 

· NPN tuners TOA2540 01L16(CB-79) 61 

· PNP tuners TOA 2541 01L16(CB-79) 61 

IF amplifier with demodulator and AFC (French standard) TOA2542 0ILI6(CB-79) 69 

SOUND IF IF amplifier and AM demodulator with volume adjustment by electro- TOA1048 OIL 16(CB-79) 31 
nic potentiometer. 

PERITELEVISION INTERFACE CIRCUITS 

Function Main features Part number Package Page 

VIDEO Switched 2 Vpp Video output. Not switched 75 n_ 1 Vpp video output. TEA 2014 0IL8(CB-98) 139 
SWITCH 

VIDEO AND For monosound TV sets. Follows the SCART specification nO 108_ TEA1014 01 L 14 (CB-2) 97 
AFSWITCH 

MULTI Up to five stereo channel switch. TEA1035 01L14 (CB-2) 129 
CHANNELAF OIL 18(CB-225) 

STEREO 0IL24(C8-68) 
SWITCH 

REMOTE CONTROL CIRCUITS 

i!unction Main features Part number Package Page 

TRANSNlT11:R For ultra-sonic or infra-red transmission_ 32 command capability. Pulse UAA4000 01L18(CB-225) 197 
position modulation provides excellent noise immunity. UAA4000S 01L18(CB-225) 203 

RECEIVER Complete circuit for PPM demoQulation. UAA4009 01L18(CB-225) 207 
12 channel tuning voltage switch (remote and keyboard). one DC volt-
age output for volume adjustment. standby information. 

AF CIRCUITS FOR TV: See section 4 page 387 SWITCH MODE POWER SUPPLIES: See section 5 page 563. 
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THOMSON 
SEMICONDUCTORS 

TBA920 
TBA920 S 

LINE OSCILLATOR COMBINATION FOR TV SETS 
BASE DE TEMPS LlGNES POUR TV (JUNGLE) 

The line oscillator combination TBA920 is a monolithic integrated circuit 
intended for the horizontal deflection of the black and white and colour 
TV SETS picture tube. 
Thi. circuit i. able to perform the follOWing functions 1_ block diagram, 
page51: 

LINE OSCILLATOR 
COMBINATION FOR TV SETS 

BASE DE TEMPS LlGNES 
POUR TV (JUNGLE) 

• Sync-pul .. oeparation 
• Optional noi .. inversion 
• Generation of a line frequency voltage by means of on oscillator 
• Ph_ comparllison b_n sync-pul .. and the oscillator waveform 
• p~ comparaison between the oscillator waveform and the middle of 
the line fly-beck pul .. 
• Automatic switching of the variable transconductance and the variable 
time constant to achieve noi .. suppression and, by switching off, possibility 
of tape-video-ragistered nprocluction 

CASE/BOITIER CB-79 

• SNIping and amplification of the oscillator waveform to obtain pul ... for 
the control of driving stages in horizontal, deflection circuits using either 
transilton or thyristors. 
La TBA920 est un circuit integre monolothique permettant de realiser la bese de 
temps lignes dans les recepteurs de television en noir et blanc et en couleur. 

II ramplit les fonctions suivantes: 

.• Separateur signal·synchro 

• Porte de bruit 
• Oscillateur de ligne 
• Comparateur de phase entr'e l'impulsion de synchro de lignes et I'oscillateur 
• Comparateur de phase entre !'impulsion de retour de lignes et la periode 
equivalente du signal video 
• Constanta de temps et gain de boucle variables permettant la suppression des 
bruits avec la possibilite de reproduction des enregistrements video sur bande 
magnetique 
• Etage de sortie permenant la commande soit de thyristors, soit de transistors, 
soit de tubes. 

POlit ...... pply 
Alimentation pOsitive 

2 Driver line .... pul_, driving ond ou_ ..... 
Sortie des impulsions de commande de lignes 

3 Input control YO ..... for "1'1. width 
Entr~ de commande de largeur des impulsions 
de sortie 

4 P_ d .... mi ..... r output _ fly·bock 
pul •• nd olOH_ 
Sortiedu comparateurde phase entre I'impulsion 
de retour de lignes at I'oscillateur 

5 Fly ....... pul_ Input 
Entree de I'impulsion de retour de lignes 

& Syncltro pul .. input 
Entr~ de "impulsion de synchro 

7 Synchro pul_ output 
Sortie du ~parateur signal·synchro 

8 V_ ...... lnput 
Entre su signal vidoo (~parateur signat·synchro) 

PIN CONFIGURATION 
BROCHAGE 

9 Noi .. lit. input 
Entr~ porte de bruit (non utili. en modulation 
positive) 

10 Switch .... _ ... mog ..... _ ... 
Commutation l!mission/magn~oscope 

11 Time coMtlint lWitch 
Voie de communication des constantesde temps 

12 Oscillator control voltag. loop 
Sortie du comparateur de phase entre "impul
sion de synchro et I'oscillateur hension de com· 
mande de I'oscillateur) 

13 Oscillator decoupling 
Decouplage de I'oscillateur 

14 Tun,,.. oscillator c.pecitor 
8ranchement du condensateur d'accord de "os
cillateur 

16 Oscillator control voltage 
Tension de commande de "oscil/ateur 

16 Ground 
Masse_ 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

Top view 
Vue de dessus 

~ 
~--------------------------------------------------------________________ --J~ 
THOMSON SEMICONDUCTORS 
S.les hMdqu.rt .... 
45, .V. de l'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 946 97 19 / Telex: 204780 F 
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TBA920, TBA920 S 

LIMITING VALUES 
VALEURS LlM/TES ABSOLUES 

PARAMETERS 
PARAMETRES 

Power supply voltage 
Tension d .Jimenr.rion 

Power dissipation 
DllSi/Mrion .. pui,." .. 

Ambiant temp6rature 
Tfltl'lPlrtltJlfflMnbitmr. d. fonctlon""",."t 

Storage temperature 
TempltfltJlffI .. • toclcOf/fl 

SYMBOLS 
SYMBOLES 

VI- 16 Vee 

Ptot 

Tamb 

Tstg 

ELECTRICAL CHARACTERISTICS 
CARACTER/ST/OUES ELECTR/OUES 

Tamb = 25·C 

PARAMETERS TEST CONDITIONS SYMBOLS 
PARAMETRES CONDITIONS DE SYMBDLES 

ME SURE 
Inputs En,,,,,, 

Video signal 
Sign6/ _ilNo 

Input voltage (positive synchro-
pulse) VI 
Tension d'tmrrH (impulsion. de 
.ynchro pOIitiVIJs) 

Input current 
II Coutant trtHr'rH 

Flyback pulse 
Imp':lliion ,. retour dellgnfl. positive, 

Input current 
II Cou,."t d'''''t''' 

Input voltage 
VI TtIII,ion d'""t'" 

I nput resistance 
ZI Imp4ftnce d'.nt'" 

Noise gate 
Port. de bruit 

I nput current II CouI'IJIfr d'enfrH 

Input voltage 
VI Ten,ion d'etI'. 

Outputs 
SortM' 

Synchro pulse 
Impullion. ,. 'Ynchro po,iti.,.. 

Output voltage 
Vo Ten,;on ,. "'rtie 

Output impedance on rise time 
Zo ItrlpldMJt;tl de lO,tle auf I. front liven' 

Output impedance on fall time 
Zo ImpMI.~ de 60rtie rur Ie front 1If';'" 

MIN. 

4 

-20 

-55 

(Unless otherwise stated) 
($auf indications contr.;",,) 

TYP. MAX. 
UNITS 
UNITES 

14 V 

600 mW 

+60 ·c 

+150 ·C 

VCC= 12V 

Pins UNITS 
Broc""·· MIN. TYP.MAX. UNITES 

8·16 1 3 7 V 

8 0,2 mA 

5 0,1 1 2 mA 

5-16 to,8 V 

5·16 0,4 kG 

9 20 JAA 

9-16 0,7 V 

7-16 9 10 V 

7·16 50 0 

7-16 2,2 kO 



ELECTRICAL CHARACTERISTICS 
CARACTERfSTfOUES ELECTRfOUES 

PARAMETERS TEST CONDITIONS 
CONDITIONS DE PARAMETRES 

MESURE 

Line amplifier 
Amplificllteur de /ignes Peak to peak 

Output current and voltage 
Courtlnt tit ension de sortie 

Output pulse duration 
(adjust by V3- 16) 
Dum des impulsions de sortie 
(';"stabl. psr V 3- 76) 

Flyback pulse phase control 
ComnNnde de I. phase des impulsions 
de retour de /ignes 

Delay accepted betwe.en output 
pulse and flyback pulse 
R.,.rd BCCllPtabl. entre /'impulsion de 
sortie fit /'impulsion de retour de lignes 

Output current during flyback 
pulse 
Cou,..nt de sortie pendant /'impulsion 
de Tfltour de /ignes 14 

Line oscillator (no synch~onised) 
Oscil/SIN' de lignes (non synchron;~) 

for 625 lines 
pour 625 /ignes 

for B191ines 
pour SIS/ignes 

At supply cut·oft,without synchro 
nised 
A I. caupurtl de ,. tflns;on d alimentation 
non synchronise 

for 625 lines 
pour 625 lignes 

for B191ines 
pour BIS/ignes 

Phase control between oscillator 
and synchro-pu lse 
A ... rvi..",.nt eM phMe entre I'osci/lateur 
fit 1_ impulsions de synchro 

With emission 
Surlmi#ion 

Pull in range 
PI. de c."ture 

Keep in range 
~d.mllinfiIJn 

Sensibility 
S.n,ibilitl 

With magnetoscope 
Sur ",."et<ncopfl 

Keep in range 1". de mainfien 

Pull in range 1". de capture 

Sensibility 
S.n,ibilire 

Vee = 12V 

SYMBOLS 
SYMBOLES 

10 

Vo 

tp 

10 

S 

S 

TBA920. TBA920 S 

(Unless otherwise stated) 
($auf indicat;onscontraires) 

UNITS MIN. TYP. MAX. 
UNITES 

25 200 mA 

9 10 V 

12 32 IJS 

0 15 IJs 

±0,5 mA 

15625 ±5% Hz 

20475 ±5% Hz 

15625 ±10% Hz 

20475 ±10% Hz 

±1 kHz 

±1 kHz 

3 kHz/lJs 

+350 Hz 

±350 Hz 

±1 kHzllJs 

317 
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* fose Irimming 
At:eonI OIeil.,.." 

Ph .. clescri
minetor 1 
tJ.lCfimiMteu' 
ph- , 

I 
J.. 

O"pF~ 
I 
I 
I • 

Ph.-shifter 
and pul. 
shape, Com_ 
dolopMr. 1101'_'_do ron_ 

C 10 nF 
OSC±5~ ROK { 

f * OK 

'5 

2.7 kll 
±5% 

2.2kU 

.. 
16 
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TBA920. TBA920 S 

PARAMETERS TEST CONOITIONS SYMBOLS Pins UNITS 
PARAMETRES CONDITIONS DE SYMBOLES Brodie. MIN. TYP. MAX. UNITES MESURE 

Oscillator 
Chclllll_, 

Oscillator frequency spead RI 5-16 = 3.3W (Jj-",,>n .", ''*'- de t. FO 14-16 <; 1,5 % 
1'_11111_, CI 4-16 = 10 nF 

Oscillator frequency range fig. 1 _. "".,..", 'r4q-
fig. 2 t.FO 14-16 ±5 % 

.I'o,c/l",_, 

Phase position 
I'DIIt/on • ", p/IeI8 

Phase speed between from end 
synch pulse and flyback pulse 
center 6-16 
~n."',,- en".'" 'ron. fig. 1 t.t <;± 0,4 /IS 
-.0 •• 1'1mpu11iDn. ,ynchroni.· 5-16 
.Ion fit III milieu. /'Impul,ion • 
_,(fIy_k) 

t---~~--~---o+12V 

18kn 

33kn 

lOW 

Figure 1 

5/7 
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TBA920, TBA920 S 

APPLICATION 
APPLICA TlON 

EUROPEAN STANDARD 625 LINES 
NORMES EUROPEENNES 625 LlGNES 

56 k!1 

Figure 2 

APPLICATION : FRENCH STANDARD 625 - 819 LINES 
APPLICATION : NORMES FRANCAISES 625 - 819 LlGNES 

Progressive change 655 8191ignes 
Changemtmt progressif 625 819 lignes 

Figure 3 

lOk!1 

FO 
(Hz) 

Reglage: l>t = ±5 % 
Control 

t 
(ms) 



DIN 

eEl D. .... , ..... 

CASE/BOITIER CB-79 

OP SUFFIX 
PLASTIC PACKAGE 

SUFFIXE OP 
BOITIER PLASTIQUE 

, 
CI-79 

These specifications are subject to change without notice. 

TBA920. TBA920 S 

Please inquire with our sales offices about the availability of the different packages. 

717 
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TBA920. TBA920 S 

NOTES 
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THOMSON 
SEMICONDUCTORS 

TBA1440 G 
TBA1441 

VIDEO IF AMPLIFIERS 
AMPLIFICATEURS FI VIDEO 

The integrated circuite TBA 1 440 G .nd TBA 144 1 perform the .. me functi6n • 
• nd ... int.rch.ng .. ble. The following .dvantege. can be provided : 
• D.c .... ing .. lidual IF .t video-output. 
• D.creeling ... idu.IIF at pin 13 (.upply) 
• Excellent demodul.tion line.rity 
• Inc ... ling the output cur .. nt at tha pin 4 
Les circuits integres TBA1440 G et TBA1441 sont destines ~ remplacer les 
TBA440 P et TBA440 N, ils sont interchangeables. Les ameliorations par rapport 
aux types precedents 50nt les suivantes: 

.• Diminution du residu FI sur les sorties 1 1 et 12 
• Diminution du residu FI sur la broche d'alimentation 13 
• Meilleure linearite de demodulation 
• Augmentation du courant de charge de la capacite branche sur la borne 4. 

VIDEO IF AMPLIFIERS 
AMPLIFICATEURS FI VIDEO 

CASE/BOITIER CB-79 

""" 1 
DPSUFFIX 

PLASTIC PACKAGE 
SUFFIXE DP 

BOITIER PLASTIQUE 

-PIN CONFIGURATION 
BROCHAGE 

IF input 
Entree FI 

2 Decoupling 
Decouplage 

3 Ground 
Masse 

4 ACG filter 
Filtre de CAG 

a Tuner ACG control 
Commande de CAG tuner 

a Tuner ACG deley time .dju.tment 
Reglage du retard CAG tuner 

7 ACG g.te 
Porte CAG 

B Tuned circuit for carrier recovery 
Circuit accorde de recuperation de porte use 

Top view 
Vue de dessus 

9 Tuned circuit for carrier recovery 
Circuit accorda de recuperation de porteuse 

10 ACG amplifier input 
Entree amplificateur de CAG 

1 1 Video negative output 
Sortie Video negative 

12 Video politive output 
Sortie Video positive 

13 VCC 

14 Output DC voItige adjuotment 
Reglage tension continue de sortie 

16 Decoupling 
Decouplage 

16 IF input 
Entree FI 

~ L-________________________________________________________________________ ~~ 

1IIOM5ON SEMICONDUCTORS 
Sal. heodquorton 
45, ay. de l'Europe· 78140 VELIZY· FRANCE 
Tel. : (3) 946'97 19/ T.le)C : 204780 F 
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TBA1440G. TBA1441 

BLOCK DIAGRAM 
SCHEMA BLOC 

Supply voltage 
Alimentation 

Decoupling 
Output DC voltage adjustment Dkouplsg. 

r __ R_~9_'BgB __ t_.n..,·cio2n:cl-0_nt_in_u_._dB_so_rt_i.--(~ 1413 ___ U.12 

0 

AI 

I 

AP 

15 

Filter 
Flit,. 

Tuner AGC 
CAGtuner 

Demodulator 
OBm_lsteur 

I mpeclance buffer 
Adeptllteur d'/mpedenc. 

Inverter and impedance buffer 
In".,...".t .. gNUr d'lmp4dMce 

Carrier ampl ifier 
AmplificllttlUr de port(JfJIB 

P 

Positive output 
Sortie positivB 

-------~ 
I 
I 

:-J1u- Negative 
output 
Sortie 
nel/lltive 

CT 

portflUlfI 

Fly-back 
pulse for 

Delay adjustment for gated AGC 
tunar AGC ~ Impul.ion 
RBg/sgB r*J_iICAG tuner T - Ii,nepourl. 

CAG IiportB 

(5 V max) 

ACG gate 
PortedBCAG 

CT Temperature compensation 
Compen.rion till templltetuf'tl 

AS Threshold amplifier 
AmplificlJteur 1i...,11 

AV 
IF ampl ifier 
AmpllficlJteur FI 



ABSOLUTE RATINGS (LIMITING VALUES) 
VALEURS LlM/TES ABSOLUES O'UTlLlSA TlON 

Supply voltage t < 10 5 
TIMsion d'lIlimflntation P 

Maximum voltage on pin 5 (tuner AGC) 
Tllnsion tnIIx. sur Is broche 5 teA G tuner) 

Ohmic resistance between pin 8 and pin 9 
R .. insnce ohmiqutl entr.'e, broches f! Bt 9 

Maximum voltage on pins 4 and 14 
Tenlion ,""x. JUr I., broches 4 lit 14 

Power dissipation Tamb ";;; 55°C 
Dlaipation dIJ puiuance 

Operating ambient temperature 
Temi»,..ruffl smbiante de fonct;onnflment 

Junction temperature 
Tem,.,srure dB jonction 

Junction ambient thermal resistance 
Rl#mnce th"""iqufI jonction ambisntfJ 

TEST CIRCUIT 
SCHEMA DE MESURE 

100 nF 

SYMBOLS 
SYMBOLES 

VCC 

V 

RR 

V 

Ptot 

Tamb 

Tj 

Rth(j.a). 

TBA1440G. TBA1441 

PINS Min. Typ. Max. BROCHES 

13 10,5 15 V 

5 20 V 

8-9 0 20 n 

4-14 5 V 

0,7 W 

-25 +60 °c 

+150 °C 

100 °C/W 

1 kn Video (positive) 
r-----~~------~ 

3/5 turns 
jJ5spirtl. 

~I =--+------1 
47kn 

-- ---"4,7IJF--------
min. 4,7 kn Tuner 

+O-~-c=>--+_----~~----~ 
Gain controlled VUH F 
input stage 
Etll(lll d'tMtl'fle comrrHlndiJ 

~--Hf--" lin tJIIin sur I. tu"," VUHF 

1 kn Vid60 (n<!gative) 

3/6 
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TBA1440G, TBA1441 

STATIC CHARACTERISTICS 
CARACTERISTlauEs STA TlaUES 

Supply current 
Courant d~Bfim.ntBtion 

Tuner control current capability 
Courant de commande du tuner disponib!e 

IF ACG voltage 
Tension de CAG FI 

Clock pulse voltage 
Amplitude de /'impulsion de porte CA G 

Output resistance 
R~.istBnc~ extBrieuf. de sortie 

Output current to ground 
Courent dB sortie WI"I. mllsse 

Output current to posit ive supply 
Coursnt de sortie ve,. I'.Umentat;on positive 

I nput impedance 
Impedance d'ent. 

Input voltage 
Tension d'entme 

Video band width 
LlIrgtIU' de bIInde video 

Range of regulation 
DYnllmique dill CAG 

Residual IF 
R,.idu F/ 

Output voltage pin 11 
Tension cont;nu sur III sortie 11 

Output voltage pin 12 
TIM.lon conrinu IUf ,. sortie 12 

Tamb = 25°C VCC 

Test conditions 
Conditions de mesure 

ICC 

V5 >2V I 

max gain 
V Gainm6x. 

min gain V Gain min. 

V(1l) = 3 Vpp RO 

10 

10 

max gain 
ZI Gain max. 

min gain 
ZI "Galnm;n. 

3 Vpp 
VI Video output 

Sortie VitMo 

B 

Gmax 
Gmin 

V 

R14 - 3 
= 00 V 

R14 _ 3 = 0 V 

R14 - 3 =co V 

R14 - 3 = 0 V 

13 V 

Pins Min. Typ. Max. 
Broches 

13 42 mA 

5 10 15 mA 

4 0 0,5 V 

4 2,5 5 V 

7 -2 -5 V 

10 -11 3 kU 

11 - 12 5 mA 

11 -12 -1 mA 

1 -16 
I,B kU 

2 pF 

1 -16 
1,9 kU 

0 pF 

1-16 70 100 300 jJ.V 

6 7 MHz 

52 56 dB 

11 10 mV 
12 

11 5,5 V 

11 9,6 V 

12 1,9 V 

12 2,5 V 



F 
(dB ) 

16 

14 

12 

10 

8 

6 

NOISE FACTOR F =1 (a) 
FACTEUR DE BRUIT F = fla) 

VvicMo =3 Vpp 
VCC =15V 

RG =500 n 

/ 1 =36 MHz 

lY =3MHz 

V 

II 
V 

Grnax -10 -20 -30 -40 -50 (dB) 

15 
(mAl 

18 

16 

14 

12 

10 

8 

6 

4 

2 

o 

~~~~;~~~~bANDECAG 
TUNER Ibroche 5) 

TBA 1440G 

"". 
,...........,- ....:;::::. ~ 

/ r ..,. I f / 
I I 

-~ -s ~~S 
c: ~-- -"" "" II! rr.'" N .. ~ ~ -.- '" 0 

) } 
Gmox -10 -20 -30 -40 -50 (dB) 

TBA1440 G, TBA1441 

1,5 

1,0 

0,5 

o 

IF AGe VOLTAGE 
TENSION DE CAG FI 

Vvid60 =3 Vpp 
VCC =15V 
1 =36 MHz 

RG =500n --~,/ -V 
/ 

J 
J 

Grnax -10 -20 -30 -40 -50 (dB) 

16 

14 

12 

10 

8 

6 

4 

2 

o 

~~~:;; ~';~~bANDE CAG 
TUNER Ibroche 5) 

TBA 1441 

"" 
,~ ...... -...:. ~ -" ...... 

\ \ \ \ 
\ \ 

'" -: ,----~ -t: ... '" -CD -1' -II ... ... ... S 
::l C> 

::l ::l ::l 

\ \ \ \ 
\ \ \ \ \ 

Grnax -10 -20 -30 -40 -50 (dB) 
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TBA1440G. TBA1441 

CASE/BOITIER CB-79 

DIN 

Cfl D.".T.A. 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

, 
CB-79 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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1lI0MSON 
SEMICONDUCTORS 

TDA1048 

IF AMPLIFIER AND AM DETECTOR 

The inegrated circuit TDA1048 is intended for use in the french sound 
section of TV receivers (AM) ;this circuit includes the following functions: 

• I F amplifier with automatic gain control 
• AM detector with low distorsion 
• Electronic potentiometer (Audio frequency volume control by variation 

of DC voltage). 

IF AMPLIFIER AND 
AM DETECTOR 

CASE CB·79 

."" 1 

DPSUFFIX 
PLASTIC PACKAGE 

PIN CONFIGURATION 

Ground 

2 Decoupling 

3 AF constant level output 

4 AF constant level input 

5 IF input for demodulation 

6 F iltaring condensator 

7 IF outpUt 

8 Supply voltage of IF output amplifier 

Top view 

9 

10 

11 

12 

13 

14 

15 

16 

DC control input of AF pre-amplifier 

AF output after electronic potentiometer 

Output regulated voltage 

Supply voltage 

Decoupling 

Decoupling 

HF input 

Decoupling .~ 
:ir 

i 
I-

~--------------------------------------------------------------------------------~z 
1HOM5ON SEMICONDUCTORS 
s.. .. hMdqu ...... 
45, av. d. ,'Europe· 78140 VELIZY - FRANCE 
T.,. : (3) 946 87 19 I T.,.x : 204780 F 
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TDA1048 

MAXIMUM RATINGS (Transformer input 3 : 5) 

Rating Symbol Value Unit 

Supply voltage Vee 16.5 V 

Power dissipation Ptot 700 mW 

I Ambient operating temperature Tamb 0'060 °e 

Storage temperature Tstg -40+125 °e 

Maximum junction temperature Tj 125 °e I 

Available current at the pin 11 5 rnA 
I 

(regulated internal power voltage) 

THERMAL CHARACTERISTICS " ..... -Characteristic Symbol Value Unit 

Junction ambient, thermal resistance R,hlj-a) 100 °elW 

ELECTRICAL CHARACTERISTICS 
Tamb =+ 25°C ;VCC = 12 V; F'F = 40 MHz 

Characteristie Symbol Min TVp MOll Unit 

Supply voltage Pin 12 Vee 10 - 16 V 

Supply current Pins 7, 8,12 29 37 48 mA 

IF constant output current (17 .. 18) Pin. 7.8 - 4 - rnA 

Input regulation voltage (threshold) (AF nom - 3 dB) Pins 15.16 V, ,o60n 100 - - "Velf 

AF output voltage m ... 80 % Pin 10 VAF 0.9 1.4 1.5 Volf 
m =50% - 900 - mVoff 
m = 30% - 500 - mVoff 

Maximum AF attenuation (11 = 47 ~F) Pin 10 VAF max 70 80 - dB 
~ 

AF output impedance constant levellbefore volume adjustment) Pin 3 - 200 300 n 

AF output impedance (after volume adjustment) Pin 10 - 130 150 n 

Load impedance Pin 3 RL 3.3 - - kn 

Load impedance Pin 10 RL 3.3 - - kn 

Available regulated output voltage Pin 11 4.4 5.1 5.8 V 

Temperature coefficient of regulated voltage Pin 11 -1 - +1 mVf'K 
(between+ 20° and + 70°) 

AF distortion for m >:: 30 % - - 1 % 

AF distorlion for m = 50 % - - 1.6 % 

AF distorsion for m ... 80 % - - 2 % 

Output AF level variation for 55 dB of IF signal input variation - 3 - dB 

AF amplification Pin4to10 6 7 - dB 

I nput impedance Pin4 6.5 9 11.5 kn 

AF output level tolerance Pin 10 -2 - +2 dB 

Input impedance for maximum gain 1.35 1.8 2.25 kn 
1.9 2.4 2.9 pF 

Input impedance minimum gain 1.05 1.4 1.75 kn 
2.3 2.8 3.3 pF 

Resistanceofvolume control potentiometer for-30 dB AF level maximum Rpo' 4 - 5 kn 

3/4 
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TDA1048 
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APPLICATION DIAGRAM 

+VCC 
AF output after volume 

47 pF 
adjustment input 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the diffe.-ent packages. 

10k!} 

CASECB-79 

DPSUFFIX 
PLASTIC PACKAGE 



1lI0MSON 
SEMICONDUCTORS 

LOW NOISE T.V VERTICAL DEFLECTION SYSTEM 

The TDA 1170 LN • LNH is a silicon monolithic integrated circuit in a 12 
lead dual in line plastic package. It is intended for use in black and white 
and colour TV receivers. Low· noise features make this device particulary 
suitable for use in monitors. 

The functions incorporated are: 
• synchronization circuit 
• oscillator and ramp generator 
• high power gain amplifier 
• fly back generator 
• voltage stabilizer 
• Max supply voltage 35 V 
• Max fly back voltage 60 V 
• Max peak to peak deflecting current 50 Hz 1.5 A 

TYPICAL APPLICATION CIRCUIT 

TDA1170 LN 
TDA1170 LNH 

LOW NOISE 
TV VERTICAL 

DEFLECTION SYSTEM 

CASES 
CB-l09 

,~ 
1 

TDAl170LN 

CB-l56 

~ 
1 

TDA1170LNH 

..------------.--() +vcc 

SYNCHRO 

l 
L-____________________________________________________________________________ --J~ 

1IIOMSON SEMICONDUCTORS 
s.1 .. hHdqu ...... 
45, ev. del'Europe - 78140 VELIZV· FRANCE 
Tel. : (3) 948 97 19 I Telex: 204780 F 
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TDA1170LN. LNH 

PIN CONFIGURATIONS 

Ramp output 12 Ramp generator 

Supply voltage Compensation 

CASE CB-109 CASE CB·155 

~ Ground Ground ~ 
TDA1170LN TDA1170LNH 

Output stage supply 5vnchro input 

Regulated voltage Height adjust 

SCHEMATIC DIAGRAM 

10 5 

~~----~--~----------~~--~-;----~--~~----t---~--~--~----o2 

'----+ ....... -03 

'~~-+----r---r-r-~4 

6 9 8 7 12 11 

2112 

36 



TDA1170 LN, LNH 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage at pin 2 VCC 35 V 

Fly-back peak voltage VI4), V15) 60 V 

Power amplifier input voltage VI'O) +'0, -0.5 V 

Output peak current (non repetitive) t = 2ms 10 2 A 

Output peak current at f - 50 Hz ; t ~ 10 /-IS 10 2.5 A 

Output peak currant at f = 50 Hz ; t> 10/-IS 10 1.5 A 

Pin 3 DC current at V4 <V2 113) '00 rnA 

Pin 3 peak to peak fly-back current for f =50 Hz and t~1.5ms 113) 1.8 A 

Pin 8 current 118) ±20 rnA 

Ttab =900 C Ptot 5 W 
Power dissipation at 

Tamb =800 C (free air) , W 

Storage and junction temperature Tstg'Tj -40 to'50 ° C 

THERMAL CHARACTERISTICS 

Characteristic Symbol V.lua Unit 

Junction-tab thermal resistance TOA"70LN Rthlj·c) ,2 °C/W 

TDA' '70LNH '0 

Junction-ambient thermal resistance TDA 1170LN Rthlj·.) 70 °C/W 

TDA"70LNH 80 

FIGURE' - STATIC TEST CIRCUITS 

Fig. 1 a Fig. 1 b 

5V 

3/'2 
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TDA1170 LN, LNH 

STATIC CHARACTERISTICS 

Vce = 35 V, T amb = 25° e, (Unless otherwise specified) 

14 mA I Pin 2 Quiescent cunent 11131 :a~ract.ri"ic ~--- ----=~~. F-'.;-~'''.~::"'-=-=~· J ':' 
!I PIn 5 qUiescent current (1(4) = 0) -~ "-Fig. lb 1(5) ---=- - --. ~8~~-·- - 15 

i Oscillator bias current (V(9) -lVI --t--------------(----~~- ~__+~~~~t__~~~-; 
__ ~ ___ I"~~aj~_-_I ~'--- -~----E 01 1 /lA 

Amphfler Input bias current (V 1101 ~ lV) rig lb - 1(101 01 1 JlA 

: :::::::::::: :~:::::~~~:II~~:~;~t1~I~~ ~ -~f~~r~3~Y ~ ~= --~~ ~:-ty-j 
I Ramp generator non hneantyt6V(12)=Oto 12V ,1(71 =20I1AIF,g lb 1lIi121_ ± - ! 02 h= I. % 
i 11121 --+------ I 

: g~~~~I:.=~;:;'==-JI~·~~ 1~JI:-~ ~\q-~ ::-~~-_-~t-;. ~-~~~-; 
VCC=10V;RI1l=10kn;RI21=10kn 4.15 4.4 4.6 i I 
VCC=35V;RI1l=30kn;RI21=10kn 8.3 j 8.8 9.2: I, 

Output saturation voltage to ground Fig.lc V(41l i V 

-1141 =0.1 A I 09 1.2 I 
~,~_-_1_14_'_=_O_._8_A~~~~~~~~~ __ ~~~~~ __ ~~~~~~~-; = 1_ ;:9 1.~_2_3~~1i_~~~~ 
I Output saturation voltage to supply Fig.ld V(41 H ~ ------i V 

. 1141=0.1 A - 11.4 12.1 
: 

I, Regulated voltage at pin 6 -- ---- --~---FF,~9g~ l1
b
b ----v V 1167'1 -- 66~.21-- i 662~.:6 -j--~:7-::~~+' ~_V~~--; 

Regulated voltage at pin 7 (I (71 = 20 J1AI I I V I 
f-i -=R-egu----,la-t-ed~vo--,l-ta-ge---cd'--:i:-ft-w--,i--:th-s-u-p-p:--,v-v-oClt-a-ge---:--~~~~-~~=Fi--:g---:-. lb l\ VISI /JV(7) : II ! 
I tNCC=10to35V ~'I1VCC - , 1 i-I mVtv 

r-1-::A-m-p"'IiCCfi-",-i'--n-p-ut-,-e:-fe-re-n-ce~vo--:,'--t.-ge~~~-~~-.- --~-~·~~~F~''-----9. -1-at'----'-::.:vR=--III-8~--,'--=+---2-·10-7~--+-~~-~~-.~_____L~~+~-. ~2~-3~~ltl-~M-v~~~-; 
I Pin 8 input resistance f- VI81 <0.4 VI -- I - .H 

Max. Unit. 

mA 

1141 =0.8 A 

4112 
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TDA 1170 LN, LNH 

DYNAMIC CHARACTERISTICS 

f = 50 Hz ; Vee = 25 V (Unless otherwise specified) 

characteristic Symbol Min TVp Max Unit 

I-SU-'P-'P_lv'---cu_r_re_n_' __ II-"v_=_'_A_P-'-.P_I_I ____ ~ __ . _________ F_,_9._~ __ + __ -~-=C-=C---l----+_.-
Synchro Input cunent (posItive or negative) Fig. 2 I IS) 

- 140 -
--

500 - -

mA 

I1A 

VI41 - 51 i _. V !---F_lv_b_a_ck_vO_I_'age __ II..:.V_=_'A_P-,.,,-P_I_:-:----:-,-,-:-:--c _______ Fig. 2 

I Peak to peak output noise law'" 20 _~_~~ _______ ~ _. __ v_on _____ +_---I-----+-----t-----I 

1 Fly back lime lIy = 1 Ap.p) .~_.~~. _____ F_I~~~~_-'flVO-~-+----+-~----+----+------I 

- - 50 

0.7 

mV 

~ Free running frequency Fig. 2 fo 

! R = 300 kll ; e = 100 nF 

! R = 260 k!l; C = 100 of 

I Synchronlzallon range (118) ~O.5 rnA) 

I Frequency drift with supply lIoltage 

i Vee ~ 10 to 35 V 

Frequency dnft with tab temperature 

Ttab = 40 10 120<:' C 

-----,-
Fig. 2 

Fig. 2 

F'g.2 I 

-----
61 

f\.I ---
6Vee 

L----______________________________ __ 
~N __ /\Ttab 

-

-

-
-----

14 

-

FIGURE 2 - DYNAMIC TEST CIRCUIT 

- ms 

Hz 

43.7 -

52.4 -

- - Hz 

I 0.005 - : Hz/V 

0.Q1 -- Hz/cC 

l
r-------~--~t----~T----·-----------o+vee =25V 

O. 1 ~FI ' ~o :,--_~------i~.JJ i'i V'F [ • ..1..'0.1 ~F 
~OOIJF ~ 3,3n 

25 V r.5'---=T-"ab---!2c-, ~'<l 
3 4r---~------~~------_.----~ 

TDAl170LN 11 560k!! ::':'2PF [ 1 ~. I 10 kll 
111--..... -------' 20 k!! 1000 ~F 

10r---.... -------------.-<=::::I-.. 16 V 
Synchro Input 0------- 8 

0'::"-
,
1toOk!{j' 96 7-/ '.2_' __ --. 47k!! f 

100 I l 47 kn 

O.I~F__ nOk!! k!)i: [ _TO.l~F 
92 kn 270 kU T 

TO.l~F 

5,6 kn 
Yoke 
10 n 
20 mH 

. 
i 

5112 

39 

~ .;;:: 



TDA 1170 LN, LNH 

FIGURE 3 - TVPICAL APPLICATION CIRCUIT FOR SMALL SCREEN BIW TV SET 

0,15 ~F 

6/12 

40 

(RV = 2.9 n; LV = 6 mH ; IV = 1.1 Ap.p) 

l470~F 16V 

, 

2 
4 

11 

8 TOA1170LN 

10 

TYPICAL PERFORMANCES 

Operating supply voltage 

Supply current 

F IV back time 

Ie power dissipation 

Maximum scanning current (peak 

to peak) 

For safe working up to a heatsink 

of Rth = 30° C/W is required 

3,3 l! 

56 ku 

10,8V 

155mA 

0.5ms 

1.35W 

.O'1~F 

68 kl! 

* 
6,5 V lO~Fl 

56 kl! 

* * 

*Tolerance 5 % 

1.30 Ap,p 

Tamb = 60°C 

+ Vee 

Yoke 

2000 ~F 
16 V 

0,39 !l 



TDA 1170 LN, LNH 

FIGURE 4 - TYPICAL APPLICATION CIRCUIT FOR SMALL SCREEN 90° PIL TVC SET 

tRy = 12.5 n; Ly =31 mH ; Iy = 0.8 Ap.pl 

r-------1~---~---~--------------O+VCC 

~
4701'F 
25 V ,...-____ --, 

, 
3,3f1 

111--~>_--.. 
O,ll'F 

Svnchro input o--t 1--............ --18 TDA1170 LN 

27 kfl 
10r---.-----~~~~ 

TYPICAL PERFORMANCES 

- Operating supply voltage 

- Supply current 

Fly back time 

IC power dissipation 

Maximum scanning current (peak 
to peak) 

47 kfl 

O,l,.F 

O,l,.F 

For safe working up to a heatsink 

of Rth = 18° CIW is required 

39 kfl 

22 V 

120mA 

O,8m. 

l,95W 

1.0 A 

if. 
221'Fl 16V 

, 
5,6 kfl 

* 

*T olerance 5 % 

Yoke 

l000I'F 
,16 V 

7112 

41 



TDA 1170 LN, LNH 

FIGURE 5 - TYPICAL APPLICATION CIRCUIT FOR LARGE SCREEN 81W TV SET 

"'] 
0.1 ~F 

Synchro input o---t 

Bl12 

42 

IRy = 10 n; Ly = 20 mH ; Iy = 1 Ap.pi 

IN 4001 l470~F 25 V 

3.3 H 

24 

33 pF 

11 

8 TDA1170LN *1.5nF 

10 

1 
12 

330kn 

TYPICAL PERFORMANCES 

Operating supply voltage 

Supply current 

Fly back time 

Ie power dissipation 

'If. 

:f? 0.1 ~F 

Maximum scanning current (peak 

to peak) 

For safe working up to a heatsink 

of Rth = 14° CIW is required 

39 kn 

22 V 

145mA 

0.7 ms 

2.3W 

1.2 V 

.0.1~r 

2.7 kn * 
27 kn 

16 V 22~Fl 

'If. 

5,~ kn 

*Tolerance 5 % 

+VCC 

Yoke 

1000 ~F 
16 V 



TDA 1170 LN, LNH 

THERMAL CHARACTERISTICS OF TDA1170 LN 

FIGURE 6 - EXAMPLE Of TDA1170 LN WITH EXTERNAL HEATSINK 

p.e board 

FIGURE 7 - MAXIMUM POWER DISSIPATION AND JUNCTION-AMBIENT THERMAL RESISTANCE VS_ ..... 

PtOt Rth ISeefig.12) 
IW) jOC/W) 

8 80 

6 60 

4 40 

2 --1--- 20 --+ 0 0 
0 10 20 30 40 s(mm) 

fiGURE 8 - MAXIMUM ALLOWABLE POWER DISSIPATION VERSUS AMBIENT TEMPERATURE 

Ptot 
(W) 

5 I-+-+-+-+-+-I-I-hc-+ 
4 

3 

2 
I-I-+-+-+--l. 

o 
-50 o 50 100 

(1) With infinite heat sink 

(2) With heat sink 25°C/W 

(3) Free air 

9/12 
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TDA1170LN; LNH 

10112 
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THERMAL CHARACTERISTICS OF TDA1170 LN, LNH 

FIGURE. - MAXIMUM ALLOWABLE POWER DISSIPATION VERSUS AMBIENT TEMPERATURE 

8 

6 

4 

2 

o 
-50 

\-:;. 
\I 

"' 1\ 
~\ 

13} "" L\ 
r--~ o 50 

(11 With infinite heat sink 

(21 With heat sink 25° CIW 
(31 Free air 

FIGURE 10 - MOUNTING EXAMPLE 

Heat sink 

Aluminiu~ 13.511" thickneu) 

p,e board 



MOUNTING INSTRUCTIONS 

During soldering the tab 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. 

TDAl170LN 

The junction to ambient thermal resistance of the 
TDA 1170 LN can be reduced by soldering the tabs to a 
suitable copper area of the printed circuit board (fig. 11) 
or to an external heatsink (fig. 6). 

The diagram of fig. 7 shows the maximum dissipable 
power Ptot and the Rth j.amb as a function of the side 
"5" of two aqual square copper areas having a thickness 
of 35 j.l (1.4 mil). 

TDA1170LN. LNH 

FIGURE 11- EXAMPLE OF p.c BOARD COPPER AREA USED AS HEATSINK 

Copper (35 j.Itn 'hick ..... ' 

P.C board 

"112 



I TDA1170 L=N=, L=N_H ____ _ 

CASE I CB· 109 

CASE I CB· 155 

without notice. ackages. b"act to ch8n~. f the different p ifications are su Jt the availability 0 These spec las offices abou Please inquire with our 18 
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THOMSON 
SEMICONDUCTORS 

TV VERTICAL DEFLECTION SYSTEM 

The TDA 1170 S, SH is a silicon monolithic integrated circuit in a 12 lead 
dual in line plastic package. It is intended for use in black and white and 
colour TV receivers. 
The functions incorporated are: 
• synchronization circuit 
• oscillator and ramp generator 
• high power gain amplifier 
• fly back generator 
• voltage stabilizer. 
• Max supply voltage 35 V 
• Max fly back voltage 60 V 
• Max peak to peak deflecting current 50 Hz 1.5 A 

TYPICAL APPLICATION CIRCUIT 

SYNCHRO 

TDA1170S 
TDA1170SH 

TV VERTICAL 
DEFLECTION SYSTEM 

CASES 
CII-1oe 

,~ , 
TDA 1170S 

CII-155 

~ 
1 

TDA 1170SH 

• 

~ 
~ L-____________________________________________________________ ~z 

1HOMSON SEMICONDUCTORS 
s.ln huclcjuortorl 
45, av. d. l'Europe - 78140 VELIZY· FRANCE 
Tel. : (3'946 97 19/ Telex: 204780 F 
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I TDA1170S, SH 

PIN CONFIGURATIONS 

Ramp out put 12 Ramp generator 

SUpply voltage Compensation 

CASE CB-109 CASE CB-I56 

~ Ground Ground ~ 
TDAI170S TDAI170SH 

OutpUt stage supply Synchro input 

R_I.ted voltage Height adjust 

SCHEMATIC DIAGRAM 

10 5 

~~------~--~~-------~~~--t---~--~-----+--~--~--~---o2 

2/13 
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TDA117OS. SH I 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage at pin 2 VCC 35 V 

Fly-back peak voltage V(4),V(5) 60 V 

Power amplifier input voltage VIlO) +10,-0.5 V 

Output peak current (non repetitive) t ::::;: 2ms 10 2 A 

Output peak current at f - 50 Hz ; t ~ 10 f.lS 10 2.5 A 

Output peak current at f = 50 Hz ; t> 10 f.lS 10 1.5 A 

Pin 3 DC current at V4 < V2 1(3) 100 mA 

Pin 3 peak to peak fly-back current fort-50Hz andt~1.5msl 1(3) 1.S A 

Pin 8 current liS) ±20 mA 

Ttab =90° C Ptot 5 W 
Power dissipation at 

Tamb =800 C Ifree air) 1 W 

Storage and junction temperature Tstg'Tj -40 to 150 DC 

THERMAL CHARACTERISTICS 

Characteristic Symbol Value Unit 

Junction-tab thermal resistance TOA1170S Rth(j-c) 12 °cm 
TOA1170SH 10 

Junction-ambient thermal resistance TOA 11705 Rth(j-a) 70 °cm 
TDA1170SH 80 

FIGURE 1-STATIC TEST CIRCUITS 

Fig. 1 a Fig. 1 b 

5V 

3/13 
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I TDAll70S, SH 

STATIC CHARACTERISTICS 

Vee = 35 V, T amb = 25° C, (Unless otherwise specified} 

characteristic Symbol Min. Typ. Max. Unit. 

Pin2quiescen,cu,"m, 11(31=01 Fig.'b 1121 - 7 '4 rnA 

Pin5quiescentcurrentU(4J=OI Fig.lb 1(51 - 8 15 rnA 

Oscillator bias current IV(9)=lVI Fig.1a -1(91 - 0.1 1 J1A. 
AmplifierinputbiascurrentIV(10,=lV) Fig.lb -1(101 - 0.1 1 J.IA. 

Rampgoneratorbi .. cumlnt�VI121-01=-=-c.----:c:-_____ F-,'i9:....cc1a+_-=I(_,.,..2_'_+-_-___ t_-0-.0-2--t_-0-.-3--t_...:/lA'----I 

Ramp~'orcurren'1I17'=20/lA:_V._I'_2._I_=_O_J ______ f_i9_I_b1-_:~ccl:-::_~.,.:-+-'-9---j--2-0--+-2-4--+-'./lA---1 

1('2' 
0.2 % Ramp generator non linearity (6Vt12i= 0 to 12 V; 1(7) =20JjAI Fig lb 

Supply vol'age range Vee , 0 -. 36 V 
f-=P;:-·n""":-sa-tu-ra-,"7ion- v- oI-',:-:.--to-gr-OU-n-d:-I::-I=I'I·;;:-l.;;p,"CI---------l--c-V"'11c:'---t--_---li---:,----+--:-'-.4=-+--:V---I 

Pin 3 saturation voltage '0 ground (1131 _ iO,.--m""'A"'"I------::F:-ig-. ::-1a+--c-V'"'13::c'=-t---_---t----'""'.7=-+---2-:.6-·-+--V---I 

Quiescent output voltage Fig 1 a V (4) V 

Vee ='0 V ; RCII ='0 kn; RI21 = 10 k!l 

Vee = 35 V ; Rill = 30 k_!.:..l_: R_.I_2.1 .. =.--'-O-k.:..S1=-------:c---j--""'V..,.I"'4:-:1 L--i 
Output saturation voltage to ground Fig.l c 

-1\41 =0.1 A 

-1141 =0.8A 

Output saturation voltage to supply Fig.ld VI41 H 

4.'5 

8.3 

4.4 

8.8 

0.9 

1.9 

4.6 

9.2 

1.2 

2.3 

1141 =0.1 A - 1.4 2.' 

1(41 = 0.8 A - 2.8 3.2 

V 

V 

f-===_R_egu_I._'ed_-~~:'!:a'p'''-_6_-·_-_-=_~ .... ~_~~~_ ... _____ _:F_i9::.....'b+._V...,..16_1_--lf---::6-:.,,----l._-:6,...5 __ +-_6_.9 __ +-_V __ --I 
Regulated volt. a' pin 7 (I <1' = 20 /lA' Fig 'b V 171 6.2 6.6 7 V 

r=-:-.,..-;--c ----.-..... -- -.-- - .. -----=:--:-+---_+----+----+---+.----1 
. Regulate~ voltage drift With supply voltage Fig. 1b II V(6) llV171 

I ~~_e_=_'0~~J5 ~ ____ .. _._ ._... ;w;;;;- '(), Vee 

: I Amphfler mput referenOi voltaql! VUO) 2.07 v 
: rPi;-S-,-n-"';-, -.... -iMa;;l=-V(8)-;;-O-.4-V-' -~-·---------:F-:cig-.-::'-at--R=-I::8-:-1--t--':--+------+------+-M=n~--j 

mVtv 

2.2 2.3 

L--------.... -.-----------c-----'-___ ..L..... __ '--__ -'--__ --'-__ --' 

4113 



TDA1170S,SH I 

DYNAMIC CHARACTERISTICS 

f = 50 Hz; Vee = 25 V (Unless otherwise specified) 

characteristic Symbol Min Typ M .. Unit 

Supply current Ity = 1 Ap.pll Fig. 2 ICC - 140 - mA 

Synchro input current (positive or negative) Fig. 2 1(8) 500 - - pA 

Fly back voltage (ly - I Ap.p) Fig. 2 V(4) - 51 - V 

Peak to peak oscillator sawtooth voltage Fig. 2 V(9) - 2.4 - V 

Fly back time lIy = 1 Ap.p) Fig. 2 'Ily - 0.7 - ms 

Free running frequency Fig. 2 10 H. 

R = 300 kU; e = 100 nF - 43.7 -
R = 360 kU; e = 100 nF - 52.4 - ~ Synchronization range (1(81 -0.5 mAl Fig. 2 M 14 - - H. 

Frequency drift with supply voltage Fig. 2 
M ~ 

Vee = 10 to 35 V --- - 0.005 - Hz/V 
/:.Vee 

Frequency drift with tab temperature Fig. 2 
/:.1 

T tat>=40 to 1200 C --- - 0.01 -
I 

Hzl°e 
/:.T,ab 

FIGURE 2 - DYNAMIC TEST CIRCUIT 

0.1 I'FI 1.----~:~,00~~I'~F~ ~:t-a,o-A-Vr_-----1:---------§.J..-,~-!500-25-V-I'-F--[-3.-3-1l---~T--'O-"-I'-F-O~ + V CC = 25 V 

25 V """:s!--1--;!-, ~ _ 
3 R~. 24~_~ ___ ~~ ___ ~~_, 

0220 kll T'2.PF 
111----+----...1 20 kll 

TDA1170S 

Synchro inputO--------i8 
10t--~-----..... c:::~ 

047k~ 

47 kll [ 

111 

5113 

51 



I TDA117OS. SH 

FIGURE 3 - TVPICAL APPLICATION CIRCUIT FOR SMALL SCREEN BIW TV SET 

O,15,.F 

8113 

&2 

(RV =2.90; LV =6 mH; IV =1.1 Ap.p) 

16V ~470"F 

2 
4 

11 

8 TDAl170S 

10 

1 
12 47kO 

O,I,.F 

O,I,.F 

TYPICAL PERFORMANCES 

- Oparating supply voltage 

- Supply current 
Fly back tima 

- IC power dissipation 
- Maximum scanning current (peak 

to peak) 

- For safe working up to a heatsink 

of Rth = 30· CIW is required 

3,30 
.O.,,.F 

56 kit 56 kn 

* * 

"'Tolerance 5 " 

10.8 V 
155mA 

0.5ms 

1.35W 

1.30 Ap.p 

Tamb=60·C 

+ VCC 

Yoke 

2OOO,.F 
16V 

0.39n 



TDA1170S, SH I 

FIGURE 4 - TYPICAL APPLICATION CIRCUIT FOR SMALL SCREEN 90° PIL TVC SET 

IRy = 12.5 n; Ly = 31 mH ; Iy = 0.8 Ap.p) 

r-----------~~------~------~--------------------------_o+Vcc 

~
4701'F 
25 V ...-____ -, 

, 

2 
4 

11 
O.II'F 

Synchro input 0----11---1>---1 8 TDA1170S 

10 

TYPICAL PERFORMANCES 

Operating supply voltage 

Supply current 

Fly back time 

IC power dissipation 

* 

Maximum scanning current (peak 

to peak) 

For safe working up to a heatsink 

of Rth = 18° CIW is required 

33pF 

.1.5nF 

39kfl 

22V 

120mA 

O.8mo 

1.95W 

1.0A 

2.7 kfl * 
27 kfl 

56 kfl 

'* 

*T oleranee 5 " 

Tamb= 60°C 

1113 
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I TDA1170S. SH 
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FIGURE 5 - TYPICAL APPLICATION CIRCUIT FOR LARGE SCREEN 8/W TV SET 

IRy = 10!l; Ly = 20 mH ; Iy = 1 Ap.pJ 

2 
4 

11 

8 TDA1170S 

10 

1 
12 

TYPICAL PERFORMANCES 

Operating .upply voltage 

Supply current 

Fly back lime 

Ie power dissipation 

25 V l470~F 

47 kU 

0,1 ~F 

0,1 ",F 

Maximum scanning current (peak 

to peak) 

For safe working up to a heatsink 

of Rth = 14' CIW i. required 

3,3 n 

39 kll 

22 V 

145mA 

0.7 m. 
2.3W 

1.2 V 

.0'I~F 

27 kll 

22~Fl 16 V 

, 

:\' 

* T oleranee 5 % 

+Vcc 

Yoke 

1000 ~F 
16 V 



c==== ____________________________________________ T_D_Al_l_m_s~.s_H~1 

FIGURE 6 - TYPICAL APPLICATION CIRCUIT FOR LARGE SCREEN 110" PIL TVC SET 

lAy =1.0 n; Ly = 25 mH ; IV = 1.25 Ap.pl 

l470~F 55V 

, 

5 2 4 3 

11 
0,1 pF 

S'!."chro input o----J 1--4~--I 8 TOAl170S 

10 

'2' 

TYPICAL PERFORMANCES 

- Opet"ating supply voltage 

Supply current 

Fly back time 

IC power dissipation 

* 
47kn 

Maximum ::canning current (peak 

to peak) 

For safe working up to a heatsink 

of Rth = 8,50 CIW is required 

3,311 

J9 kl1 

25V 

175mA 

1 ms 

3.25W 

1.4 Ap.p 

.0'I~f 

33 kl1 

25V 22~Fl 

if-

5,& kl1 
if-

*T olerance 5'" 

Tamb= 6O"C 

+VCC 

Yoke 

1000 ~F 
25V 

0,511 

11113 

55 



I TDA1170S. SH 

THERMAL CHARACTERISTICS OF TDA1170S 

FIGURE 7 - EXAMPLE OF TOA1170 S WITH EXTERNAL HEATSINK 

10113 

P.CbOllld 

FIGURE 8 - MAXIMUM POWER OISSIPATION ANO JUNCTION·_BIENT THERMAL RESISTANCE VS ... ~. 

Ptot Rth (See fig. 12) 

(W) I-+--+-+-+-i-+--+-I--+-I (oelW) 

8 1-+-+-+-+--+-+---1-1-+--1 80 

FIGURE 9 - MAXIMUM ALLOWABLE POWER DISSIPATION VERSUS _BIENT -':EMPERATURE 

P tot 
(W) 

5 

4 

3 

2 

o 
-50 

, 
~-:; 

. \--I' 

'" ~"J 
ra) 
~ ~ 

r"ooo 1000. 
I 

o 50 100 

(1) With infinite heat sink 

(2) With heat sink 25°CIW 
(3) Free air 

\ , 
...... ..... 

f-

\ 
ilIII) 



TDA117OS,SHI 

THERMAL CHARACTERISTICS OF TDA1170SH 

FIGURE 10 -MAXIMUM ALLOWABLE POWER DISSIPATION VERSUS AMBIENT TEMPERATURE 

Ptot 

(WI 

8 

6 

4 

2 

r--

o 
-50 

1---

I\~ 
\I 

"- r-.. 
~\ 

'(3) '\ L\ --~ 
o 50 

(1) With infinite heat sink 

(2) With heat sink 25° elW 
(3) Free air 

FIGURE 11 - MOUNTING EXAMPLE 

Heat sink 

Aluminium (3.5 p.m thickness) 

p,e board 

11/13 
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I TDA 117OS, SH 

MOUNTING INSTRUCTIONS 

During soldering the tab 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. 

TDA1170S 

The junction to ambient thermal resinanee of the 
TDA 1170 5 can be reduced bV soldering the tabs to a 
suitable copper area of the printed circuit board (fig. 12, 
or to an external heatsink (fig. 7'. 
The diagram of fig. 8 shows the maximum dissipable 
_r Plot and the Rth j.amb as a function of the side 
"5" of two equal square copper areas having a thickness 
of 35,. (1.4 min. 

FtGURE 12 - EXAMPLE OF p.c BOARD COPPER AREA USED AS HEATSINK 

c- 135,.... thIckness I 

p.e board 

12113 

58 



TDA117OS. SH I 

CASE I CB· 109 

12 OutpUll + 2 heat sink 

, 
CI-109 

eEl ItA.l.A. 

CASE I CB- 155 

12 Output. + 2 flat fin. - , 
eEl 

These specifications are subject to change without notice. 
Plea. inquire with our sales offices about the availability of the different packages. 

13/13 
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NOTES 
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1lI0MSON 
SEMICONDUCTORS 

IF AMPLIFIER WITH DEMODULATOR AND AFC 
AMPLI FI TELEVISION AVEC OEMOOULATEUR ET CAF 

The TDA2540 and 2541 are IF amplilier and A.M. demodulator circuits 
for colour and black and white television receivers using PNP or NPN 
tuners. They are intended for reception of negative or positive modulation 
CCIR standard. 
Les TDA2540 et 2541 sont des amplificateurs FI et demodulateurs AM pour 
les recepteurs TV equipes de tuner PNP ou NPN. lis sont prevus pour la 
reception des standards CCIR a modulation negative ou positive. 
They incorporate the following functions / lis comprennent les fonctions 
suivantes: 
• Gai" controlled amplifier / Ampli a gain commande 
• Synchronous demodulator / Oemodulateur synchrone 
• White spot inverter / Inverseur de parasites 
• Video preamplifier with noise protection / Preampli video avec protection 

contre Ie bruit 
• Switchable AFC I Circuit CAF deconnectable 
• AGC with n!)isa gatingl CAG avec porte de bruit 
• Tuner AGC output (NPN tuner lor 2540)·(PNP tuner for 2541) I Sortie 

CAG pour la partie HF. Ituner NPN pour 2540Htuner PNP pour 2541) 
• Provision for video output inhibition (VCR play back) I Inhibition possible 

de la sortie video Ireproduction VCR) 

.• Supply voltage I Tension d'alimentation 12 V typo 
• Supply current I Courant d'alimentation 50 mA typo 
• I.F. input voltage at I Tension d'entree FI II : 1 = 38.9 MHz; 10011 Veil typo 
• Video output voltage I Tension de sortie video 3 Vpp typo 
• I.F. voltage gain control range / Plage de contr6ledu gain en tension F164dBtyp. 
• Signal to noise ratio at I Rapport signal/bruit II: VI = 10 mV; 58 dB typo 
• A.F.e. output voltage swing for / Excursion de la tension de c.a.f. en sortie 

pour: *1 = 100 kHz; 10 V min. 

APPLICATION CIRCUIT 
SCHEMA O'AF'PLICATION 

+12 V +28 V 

TDA2540 
TDA2541 

IF AMPLIFIER WITH 
DEMODULATOR AND AFC 

AMPLI FI TELEVISION 
AVEC O~~~~~LATEUR 

CASE / BOITIER CB· 79 

""" 1 

DP SUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIOUE 

Tuner AGe output 
Sortie CAG seleeteur 

Tuning voltage 
r'-t--'=~<;;::;t:<:::-----4- Tension d'accord 

AFC switch 
Comm utateur CAF 

*TDA2540 r - - - - - - - - -1-0 -;'F --~-~.., 

10 kn* 0 lo--i ;Lll...l,...~++....f;"I--;1 
IF input 1.5 

I Entree FI 

O,47j.tF*+ ~nF 
I , 
L _______ ~- __ ----

47 n * 0 
0.47 !IF ** 

(11 TDA254 I .. 
Video output 
Sortie video 

L 1 (0 =80) =0,25 jJH 
L2 10 =80) =0.17 jJH 

~ 

L-______ ~-----------------------------------------------------------------------------------J~ 
THOMSON SEMICONDUCTORS 
Sal •• hNdqu8rters 
45, avo d. l'Europe· 78140 VELlZY· FRANCE 
Tel. : (3) 9469719/ Telex: 204780 F 
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TDA2540 / TDA2541 

VALEURS LlMITES ABSOLUES 
ABSOLUTE MAXIMUM RATINGS 

Tension d'alimentation 
SupplV voltage 

Tension de c.a.g. du selecteur 
Tuner a.g.c voltage 

Puissance dissiptje 
Power dissipation 

T empt!rature de slockage 
Storage temperature 

Temperature ambiante de fonctionnement 
Operating ambient lemperature 

(limite. absolues selon publication CE I 1341 
IAccording to lEe 134 regulationl 

max, V(11·131 

max. V(4·13) 

max, Ptot 

min. Tstg max. 
-----

min. 
Tamb max. 

BROCHAGE (Vue de dessus) 
PIN CONFIGURATION (Top view) 

+ 

BOITIER 
Case 

I 

CB·79 

R"". de Iii CAG .e'Kleu' + 1 "f)(" AGe Iooke 0,..,' 

.. 

SCHEMA BLOC 
BLOCK DIAGRAM 

13,8 

12 

900 

-55 
+125 

-25 
+60 

V 

V 

mW 

°C 
°C 

°C 
°C 

~ Sorlie CAF 
AFC output 



TOA2540 / TDA2541 

CARACTERISTIQUES ELECTRIQUES Tamb = 25°C ; V(11-13) = 12V ; f = 38,9 MHz 
ELECTRICAL CHARACTERISTICS . 

PARAMETRES SYMBOLES CONDITIONS DE UNITES MESURE MIN TY. MAX. PARAMETERS SYMBOLS TEST CONDITIONS UNITS 

Gamme de tension d'alimentation 
Supply voltage range 

V(11-13) 10,2 12 13,8 V 

Courant d'alimentation 111 42 50 60 rnA 
Supply currenl 

Tension d'entr6e F I au debut de c.a.g V(I·16)ell I = 38,9 MHz 60 85 1110 ,.V 
IF inpul voltage lor onsel of 3.gC 

Tension d' entree max imum 140 mV 
Max inpul voltage 

-
Tension de sortie video V(12·13) 3 Vpp 
Video output voltage 

Imp6dance d'entr6e diff6rentielle Z(1·16) 
2 kn ~~ 

parallele avec 2 pF 
Differential input impedance parallel with .-.--
Niveau de sortie en I'absence du signal 
Zero signal OUIPUI level 

V(12·13) 5,7 6 6,3 V 

Niveau du lond de synchro en sortie V(12·13) 2,9 3,07 3,2 V 
Top synchro output level 

Variation de 10 tension de sortie de CAF V(5·13) I'll = 100 kHz 10 11 V 
AFC OUlpUI vollage swing 

Plage de commande de la CAG . F I I'IGv 52 64 dB 
IF voltage gain conlrol range 

Rapport signal/bruit (1) SN V I = 10mV 50 58 dB 
Signal to noise ratio 

Bande passante de I'amplilicateur video B 6 MHz (1I-3dB) 
Bandwidth of video amplifier I -3 dB) 

Gain dilMrentiel G 4 10 % 
Differential gain 

Phase diff6rentielle 1> 2 10 % 
Differential phase 

R6sidu de porteuse II la sortie video V(12·13)RMS V I = 10mV 4 10 mV 
Carrier signal at video output 

R6sidu d'harmonique 2 II la sortie video V(12·13)RMS V I = 10mV 20 40 mV 
2nd harmonic of carrier at video output 

Variation de la Irequence d6terminant I'll 100 200 kHz 
une excursion de la tension de sortie 
CAF del0V 
Change 01 frequency at AFC output 
voltage swing of 10 V 

Intermodulation II 1,1 MHz (bleu) (2) 46 60 dB 
Intermodulation at 1,1 MHzlbluei 

Intermodulation II 1,1 MHz (jaune) (2) 46 50 dB 
~modulation al 1,1 MHz (yellow) 

-
Intermodulation II 3,3 MHz (3) 46 54 dB 
Intermodulation at 3,3 MHz 

Niveau de coupure du CAF V(6·13) 2,5 V 
(CAF hors service = niveau bas) 
AFC switches off 
IAFC = low levell 
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I TDA2640 / TDA2641 

CARACTERISTIQUES ELECTRIOUES (suite) Note 1 : Voir figure 1 
ELECTRICAL CHARACTERISTICS (continued) See waveform 1 

PARAMETRES SYMBOLES CONOITIONS DE UNITES 
PARAMETERS SYMBOLS MESURE MIN. TYP. MAX. UNITS TEST CONDITIONS 

Niveau de coupure de la sortie video V(14-13) 1,1 V 
(VCR = niveau bas) 
VCR switches off 
(VCR = low level) 

Seuil d'action de I'inverseur de parasites 6,6 V 
blancs (note 1) White spot inverter threshold level 

Niveau d'insertion de I'inverseur de 4,7 V 

~~rt~t~ot insertion level (note 1) 

Seuil d'action de I'inverseur de bruit 
Noise inverter threshold level (note 1) 

I,B V 

Niveau d'insertion de I'inverseur 3,B V 
de bruit (note 1) 
Noise insertion level 

Gamme du courant de sortie CAG selecteur 1(4) O~ 10 mA 
Tuner AGC output current range 

Tension de sortie CAG selecteur V(4-13) 1(4) = lOrnA 0,3 V 
Tuner AGC output voltage 

Courant de fuite ~ la sortie CAG selecteur 1(4) TDA 2541 V114·131 - I IV 15 JJ.A V14·131 = 12V 
Tuner AGC output leakage current TDA 2540 V114-131 = 3V 

V14-131 = 12V 

V 0 (noir a blanc) 
Vo :t 4,4 MHz Vo :t 4,4 MHz (black to white) 

(1) SIN = dB (2) 20 log_ ( ).3,6 dB (3) 20 log. 

V n typo ~_~}at B=5 MHz Vo :t 1,1 MHz Vo ailt 3,3 MHz 

Fig. 1 - SIGNAL DE SORTIE VIDEO AVEC LES SEUILS D'ACTION DES INVERSEURS DE PARASITES ET DE BRUIT 
VIDEO OUTPUT WAVEFORM SHOWING WHITE SPOT AND NOISE INVERTER THRESHOLD LEVELS 

V(12-13) I IVI 
7 " Seuil d'action de I'inverseur de parasites blancs 6,6 /I 

White spot inverter threshold level \ 
6 I 

N iveau du blanc 5,7 - ~ ~ White level 

Niveau d'insenion de ,'jnverseur de parasites 
5 I 

White spot insertion level 4,7 

-ITi1 Niveau d'insertion de l'inven8ur cia bruit 3,B ~ 
Noise insertion level 

Niveau du fond d'impulsion de synchro 3 
Top synchro level I 

I 
S.uil d'action de I'inverseur de bruit 1.8 2 I 

Noise inverter threshold level I' 
1 ~ 

Temps 
Time 

0 ~ 

4/8 
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TDA2540 / TDA2541 

-13,2 dB 

Fig. 2 - CONDITIONS D'ENTREE POUR LES MESURES D'INTERMODULATION 
INPUT CONDITIONS FOR INTERMODULATION MEASUREMENTS 

Barres coul.urs standard (75 % contrasts - standard CCIR - svst.me PAL) 
Standard colour bar with 75 % contrast 

-3,2 dB 

-10dB 

-13,2 dB 

-30 dB 

-3r
B I Spectre jaune 

I 
Spectre bleu 

Spectrum for yellow Spectrum for blue 

PS PC PI 
SC CC PC 

PS: Njyeau de la poneuse son IFM) 
SC: Sound carrier 'eve I 

PC: Niveau de 18 porteuse chrominance 
CC: Chrominance carrier level 

PI: Niveau de 'a porteus. image 
PC: Picture carr;er level 

PS 
SC 

PC PI 
CC PC 

Par rappon au niveeu du fond 
de synchronisation 
With respect to top synchro level 

Fig.3 - CIRCUIT DE MESURE D'INTERMODULATION 
TEST SET-UP FOR INTERMODULATION 

Gtn6rateur de PS 

G6n"'atour de PI 
38,9 MHz 

PC generator 

33,4 MHZ i------i 
SC generator 

G6nerateur de PC 
34,5 MHZ 

CC generator 

A tt.nuateur 
Attenuator t---

Circuit de 
mesure I--

Test circuit 

.r---rl:::::::l_1----O + 12 V 

Commande menuslle de gain 

Analyseur 
de spectrw 
Spectrum 
analyzer 

~~=;i~I~~:r~lbleu.: V{12-13} =4V) 
(adjusted for blue : 
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TDA2540 / TDA2541 

Fig.4 .- TENSION DE SORTIE CAF V(5-131 EN FONCTION DE LA FREQUENCE 
AFC VOLTAGE VERSUS FREQUENCY V(5-131 

Vo 
(VI 

10 

8 

6 

4 

2 

o 

r I--
/ 

1"""-
V 

/ 
/ 
I 

-4 -3 -2 -1 38,9 + 1 t2 +3 +4 IIMHzl 

Fig.5 - TENSION DE SORTIE CAF V(5·131 EN FONCTION DE LA FREQUENCE 
t-F( 'J(Jl rAGE IJEP.·~U'. H-tEQUE.I'JC'( V(~~ 1'jJ 

Vo 
(VI 

10 

8 

6 

4 

2 

o 

1 

I 
I 

I 

38,8 

\ 
~ 

-- --'--

38,9 39 IIMHll 

Fig.6 - RAPPORT SIGNAL/BRUIT EN FONCTION DE LA fENSION O·ENTAEE V(1·161 
SIGNAL/NOISE RA IIU Vt:A~;IJ~j IN!'!J I VOl II\(jl V(1 lfj) 

SIN 
(dBI 

...... ---

60 J.,._'Y;.;.P_. +-.I_~ -•. v/ 
40~/ . 

.-

---

20 ~ --- ---+---+----

o 
o 20 40 60 V,(dBI 

(0 dB = 100 "VI 
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ICAG tuner 
(mA) 

15 

10 
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TDA 2540 - TDA 2541 

lin I I 
+12Y 

~ 100 "100110 
'0 3 

r--t-~ 
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I 

TDA2640 / TDA2641 

TDA2541 

I 
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I.~ ~, 100'0 I"" 

[;0 f [[ [1
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• • ~02 2 ••• 
Vo" (mV) 
(16-11 rm. 
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TDA2640 / TDA2641 

CASE/BOITIER CB-79 

-
eEl D.A.' .•• 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

, 
.ca-79 

These specifications ara subject to change without notice. 
Please inquire with our sslas offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

IF AMPLIFER WITH DEMODULATOR AND AFC 

The TDA 2542 is an I F amplifier and AM demodulator circuit for colour 
and black and white television receivers using PNP tuners. It is intended to 
reception positive modulation for french standard. 
It incorporates the following functions 
• Gain controlled amplifier 
• Synchronous demodulator 
• Video preamplifier 
• Switchable AFC 

• AGC 
• Tuner AGC output (PNP tuner) 
• Supply voltage 12 V typo 
• Supply current 50 mA typ. 
• IF input voltage at f = 32.7 MHz; 100 P.Veff typo 
• Video output voltage 3 Vpp typo 
• IF voltage gain control range 64 dB typo 
• Signal to noise ratio at V, = 10 mV ; 58 dB tyil. 
• A.F.C. output voltage swing for l:!.f = 100 kHz 10 V min. 

APPLICATION CIRCUIT 

+12V +28V 

220 kn 
100 
nF 47 nF 

J\ 11. 

TDA2542 

IF AMPLIFIER WITH 
DEMODULATOR AND AFC 

CASE C8-79 

,~ 
1 

UP SUFFIX 
PLASTIC PACKAGE 

Tuner AGe output 

3.3 1 
kSl .kn 

+---1f--..... --::c .... C:]....l>.:-:...:::~---... Tuning yoltaga 
+--=:2.:.;70::..::!kn"'-~.!!!lLL _____ .... AFC switch 

lOOkn 

IF input 

Video output 
Ll (Q""801 

L2 (Q""801 ; 
~ L-------------------------------------______________________________ ~z 

1HOMSOIII SEMICONDUCTORS 
.... hoIIdquart ... 
4S,.v. de l'Europe' 78140 VELIZY· FRANCE 
Tel. : (3) MfS 87 19 IT .... : 204780 F 
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TDA2542 

MAXIMUM RATINGS (According to 

Rating Symbol V.luB Unit 

Supply voltage V(II·13) 13.8 V 

Tuner a.g.c. voltage V(4·13) 12 V 

Power dissipation Ptot 900 mW 

Storage temperature Tstg -55to + 125 °c 
Operating ambient temperature Toper - 25 to + 60 °c 

BLOCK DIAGRAM 

5 AFC output 
AFC _I 

I a~;~~~r ---: 

~==~==~~~L=--::_=--::_=-:_=-:-~-=-:~~6 AFC switch 

12 Video output 

TUnerAGCOu~ut4t~;:::~~~;;;;~~==~~;;~~::::::::::::::::::::::::~ ______ ~ 
Tuner AGe 14 

+ take-over 

I I 

2/5 

70 



TDA2542 I 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C; V(11-13) = 12 V; f = 32_7 MHz 

characteristic Symbol Min Typ MOle Unit 

Supply voltage range VI11-13' 10_2 12 13_8 V 

Supply current HIli 40 50 58 mA 

IF input voltage for onset of a.g.c. If = 32.7 MHz) VIU6'eff - 85 160 p.V 

Max input voltage - - 140 - mV 

Video output yoltage VI12-13' - 3 - Vpp 

Diff.rential input impedance (2kfiin parallel with 2pF) ZI1-16' - 2 - kil 
Zero sig!lal output leval VI12-13' - 2_9 - V 

AFC output voltage swing 1M = 100 KHz' VI5-13' 10 11 - V 

IF voltage gain control range t.GV 58 64 - dB 

Signal to noise ratio 11) (V, = 10 mV) SN 50 58 - dB 

Bandwidth of video amplifier 1:3 dB' B 5 6 - MHz 

Differential gain G - 4 10 " Differential phase 0 - 2 10 " Carrier signal at video output (2) (V, = 10 mY) Rp - 58 - dB 

2nd harmonic of carrier at video output (3) (V, = 10 mV) R2 - 44 - dB 

Change of frequency at AFC output voltage swing of 10 V !}f - 100 200 KHz 

Reference voltage of AGe detector V114, - 3_9 - V 

Tuner AGe output current range 114' 0+10 mA 

Tuner AGC output voltage (114' = 10 mA' VI4-13' - - 0_3 V 

Tuner AGC output leakage curront IVI14-13, = 11 V; VI4-13' = 12 V, H4' - - 15 p.A 

III SIN = Vs Iblack to whitel VSCC VSCC dB 12' Rp =20 log_ 13' R2 = 20 log_ 
Vn typo r.m.s at B -5 MHz Vs 132_7 MHz' Vs 166_4 MHz' 
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TDA2542 

4111 

72 

V16·131 
IVI 

10 

8 

6 

4 

2 

AFCVOLTAGE VERSUS FREQUENCY VIS-131 

r-- ""\ 
i\ 

"" ~ 

" \ 
o -4 -3 -2 -1 32,7 +1 +2 +3 +4 flMHzl 

V16·131 
IVI 

10 

8 

6 

4 

2 

o 

AFC VOLTAGE VERSUS FREQUENCY V(&·131 

I 
I 
~ 

I 
I 
I 

32.6 32,7 32,8 f(MHzl 

SIGNALINO .. RATIO VERSUS INPUT VOLTAGE VI1-161 

SIN 
IdBI 

60 

40 

20 

o 

V 
./ 

V 

20 

Typ. 
~ .--

/' 

40 60 V,ldBI 

IOdB =100"VI 



.. 

ICAG tuner 
(mAl 

15 

1--

10 I----

t--~ 

5 

=t 

22 ..... 

DIN 

eEl O .... T.A 

I I 
I ! 
I I I , 

I I I 
+1/V y 
~ 

I 
100 100111(1 

~ 
, i i 1-.0 l 
I ' I 

In'! T 
' I 

II I I 
• '~01 2 • '~02 2 ••• 

Volt (mVI 

(16-llrms 

160u,puts , 
CB-79 

These specifications are subject to change without notice. 

CASE CB-79 

DP SUFFIX 
PLASTIC PACKAGE 

Please inquire with our sales offices about the availability of the different packages. 

TDA2542 
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THOMSON 
SEMICONDUCTORS 

SYNCHRO AND HORIZONTAL DEFLECTION CONTROL 
FOR COLOR TV SET 

SYNCHRONISATION ET BALAYAGE LlGNE 
POUR TV COULEUR 

The TDA2593 is • circuit intended for the horizontal deflection of solicf..state color TV 
sets, supplied with transistor. or SCR'S. 

It perform. the following functions: 
• Line Dscm.or (two levelllWitching, 
• Ph ... com .. ,ilOn between synchro-pulse and oscillator voltage <I> 1, enabled by an in-

terMI pulse. (betta, pa .... itic immunity) 
• Ph ... com.,.,ilOn between the flyback pull8land the oscillator voklll' ¢2 
• Coincidence detector providing. large hold-in-range 
• Filter characteristic. and gat. switching for video recorder appliClltion 
• Noi .. pted synchro ...,. ... tor 
• Frllme pul .. ...,.mor 
• Blanking and .. nd castle pull8l generator. compatible. with new decoder circuitl 
• Horizontal power st-slll ph ... lagging circuit 
• Switching of control output pul .. width 
• s.p.,ated supply voh-a' output stage allowing direct drive of SCR'S circuit 
• Security circuit makes the output pulse IUppreued when poor supply VOh8g8. 

le TDA2593 est un circuit permettant de realiser la base de temps ligne pour les recep
teurs de t~Mvision couleur utilisant des ~tages de balayage equi~ de transistors ou de 
thyristors. 

II remplit les fonctions suivantes : 
• Oscillateur de ligne (commutation a deux niveaux) 
• Comparateur de phase entre I'impulsion de synchro de ligneset la tension d'oscillatjon 

cPl valid~ par une impulsion interne (meilleure immunite aux parasites) 
• Comparateur de phase entre les impulsions de retour de lignes et la tension d'oscilla· 

tion cP2 
• Detecteur de co·incidence ¢3 assurant I'e!largissement de la plage de capture 
• Commutation des caracteristiques de filtre et de porte lors de "utilisation d'enregis-

treurvidlID 
• S~parateur de signal synchro et circuit de suppression de parasites 
• S~parateur des impulsions de synchro trame 
• Elaboration d'impulsions d'effacement de retour de lignes at de selection de salves de 

couleur, adapt~ aux nouveaux circuits de decodage 
• Circuit de d~calage de phase de I'impulsion de sortie 

Circuit de commutation de la duree de I'impulsion de sortie 
Etage de sortie a alimentation separee permettant I'attaque directe des circuits a thy
ristors 

• Circuit de protection supprimant I'impulsion de sortie en cas de tension d'alimenta
tion trop basse. 

PIN CONFIGURATION 
BROCHAGE 

1 Supply volt ... 
.. Tension d'alimentation 

16 15 14 13 12 11 2 Output ... supply voltllgo 
Alimentation de I'~tage de sortie 

3 Output pul .. 
Signal de sortie 

4 Selection of output pul .. duration 
S~ection de la dur~ d'impulsion de sortie 

5 Decoupllllll 
DlIoouplage 

8 Rom.- pulse (fly-bockl fo, tho 
2nd phue comptlmor 
Impulsion de r~f~rence (retour !ignes) 
pour Ie second comparateur de phase 

7 Sond_pul .. 
Sortie impulsion effacement lignes et 

2 3 4 5 6 ~Iection de salve 
8 Vertk:ltlsynehro output 

Sortie de I'impulsion de synchro verticale 

THOMSON SEMICONDUCTORS 
S81es hudqu8rter. 
45,8". de l'Europe - 78140 VELIZY - FRANCE 75 
Tel. : (3) 9469719 I Telex: 204780 F 
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HORIZONTAL DEFLECTION 

CONTROL FOR 
COLOR TV SET 

SYNCHRONISATION 
ET BALAYAGE LlGNE 
POUR TV COULEUR 

CASE/BOITIER CB·79 

"rtfI 1 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

9 Synchro "".0' output 
Entree du separateur de svnchro 

10 Nol. _0' Input 
Entree du separateur de bruit 

" V.C.R.lWitchlng 
Commutation magnetoscope 

12 Time co_nt twitching Ithird ...... 
co_o,1 
Commutation de constante de temps 
du ~me comparateur de phase 

13 Fint ...... comporoto, output 
Sortie du premier comparateur de 
phase 

14 R.mp o.cill.or~ 
Capacitit d'intllgratJon de rampe 
d'oscillateur 

15 Adjustmont of.he ............... 
R~lage du courant de charge de 18 
capaci~ d'in~ration 

18 Ground 
Masse. 

~n-~ 

... 
~ z 



TDA2593 

CARACTERISTIQUES PRINCIPALES 
MAIN CHARACTERISTICS 

Tension d'alimentation 
Supply voltage 

Courant d'alimentation 
Supply current 

SIGNAUX O'ENTREE 
INPUT SIGNALS 

Tension d'entn!e du separateur de synchronisation 
Synchro separator input voltage 

Tension d'enm!e des separateurs de bruit 
Noise separators input voltage 

Tension de commande du t= 7 pS (thyristor) 
commutateur de duree 
d'impulsion de sortie: 
Control voltage of the 
output pulse switching 
circuit: 

SIGNAUX OE SORTIE 
OUTPUT SIGNALS 

t= 14"S +td 

t= 0(V3-16 = 

Impulsion de synchronisation verticale 
Frame synchro pulse 

Impulsion de selection de salve 
Sandcastle pulse 

Impulsion de commande ligne 
Horizontale driver stage control pul;e 

Itransistor ) 

0) 

V(1-16) 

1(1) 

V(9-16) (pp) 

i 
I 

V(10-16) (pp) 

V(4-16) 

V(4-16) 

V(4-16) 

V(a-16) (pp) 

V(1-16) (pp) 

j 
V(3-16) (pp) 

SCHEMA DE PRINCIPE 
BLOCK DIAGRAM 

Frame pul.. Fly b.:k pul.. Pul .. duration .witch 

12 typ_ 

30 typ_ 

3t~ 4 

3t~ 4 

9,4 t~J V(1-16) 

0 ,~) 3,5 

5,4 ,~) 6,6 

11 typo 

11 typo 

10,5 typ_ 

- ----

Synchro trame Retour ligne Saleetaur de duree (flmpulslfm 

n A A Output I 
• ,.~ So,,,e 0 

81~-~-~! gaA·'~7~:~::'k·li~6 0 ~e ~ JL 

r-rhL.:..l..---1r7l-'-1.---'----l...---'-.fsl->---...l-r.1Lt"_ ~ r o---lr"l-------. 

+ 12 V 

TDA2693 ( 

Vee 12 V 

10 400mA 

2113 
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v 

rnA 

v 

v 

v 

v 

v 

V 

V 
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TDA2693 

VALEURS LIMITES ABSOLUES Limites absolues selon la publication eEl 134 
ABSOLUTE MAXIMUM RATINGS Absolute maximum ratings according to CEI 134 data sheet 

Tension d'alimentation lila borne 1 V(1-16) 13,2 V 
Supply voltage to pin 1 

Tension d'alimentation lila borne 2 VI2-16) 18 V 
Supply voltage to pin 2 

Tension II la borne 4 VI4-16) 13,2 V 
Voltage to pin 4 

Tension II la borne 9 V(9-16) ±6 V 
Voltage to pin 9 

Tension lila borne 10 V(10-16) ±6 V 
Voltage to pin 10 

Tension a la borne 11 VI11-16) 13,2 V 
Voltage to pin 11 

Courant aux bornes 2 et 3 (avec thyristor) 12M= -13M 650 mA 
Current at pins 2 and 3 (with thyristor) 

Courant aux bornes 2 et 3 (avec transistor) 12M= -13M 400 mA 
Current at pins 2 and 3 (with transistor) 

Courant II la borne 4 1(4) 1 mA 
Current to pin 4 

Courant 1I la borne 6 1(6) ± 10 mA 
Current to pin 6 

Courant 1I la borne 7 1(7) -10 mA 
Current to pin 7 

Courant 1I la borne 11 1(11) 2 mA 
Current to pin 11 

Puissance totale dis5ipee 
Power dissipation 

Ptot 800 mW 

Temperature ambiante de fonctionnement Tamb -20t~ +70 'e 
Operating ambient temperature 

Temperature de stockage 
Storage temperature 

T5tg -25t~ +125 'e 
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CARACTERISTIOUES ELECTRIOUES 
ELECTRICAL CHARACTERISTICS 

PARAMETRES 
PARAMETERS 

SIGNAUX O'ENTREES 
INPUT SIGNALS 

5eparateur de synchronisation (borne 91 
Synchro separator (pin 91 

Tension de seuil a I'entree 
I nput threshold voltage 

Courant de seuil a I'entree 
I nput threshold current 

Courant d'entree a I'etat conducteur 
Ono$tate input current 

Courant de dt!connexion d'entree 
Disconnect input current 

Courant d'entree a I'etat bloqu6 
Offo$tate input current 

Signal d'entree vid60 (impulsions de 
synchro positivesl 
Video input signal (positive synchro 
pulsesl 

5eparateur de bruit (borne 101 
Noise separator (pin 101 

Tension de $lUiI a I'entree 
I nput threshold voltage 

Courant de seuil a !'entree 
Input threshold current 

Courant d'entree 
I nput current 

Courant d'entree 6 I'etat bloqu6 
Oft-state input current 

SYMBOLES 
SYMBOLS 

V(9·161 

1(91 

1(91 

1(91 

1(91 

V(91 

V(10·IS) 

1(10) 

1(10) 

1(10) 

--

Spt!cifications applicables pour: 
These specifications apply for: 

CONOITIONS OE 
MESURE MIN. TYP. MAX. 

TEST CONDITION 

0,8 

5 

5t~ 1.00 

100 150 

V9·1S = -5 V -1 

3t~ 4 Cr6te a cr6te (note 11 
peak to peak 

1,4 

100 150 

5t~ 100 

Vl0·1S = -5 V -1 

VHS 

Tamb 

12 V 
25°C 

UNITES 
UNITS 

v 

JJA 

jJA 

JJA 

jJA 

V 

V 

JJA 

jJA 

jJA 

.J 

alL-____________ ~------------------------------------------------------------------------------------~ 
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CARACTERISTIQUES ELECTRIQUES (suite' 
ELECTRICAL CHARACTERISTICS (continued) 

PARAMETRES 
PARAMETERS 

Signal d'e"tr. vid~ (impulsions de 
synchro positivesl 
Video input signal (positive synchro 
pulsesl 

Signal parasite superp0s6 admissible 
Allowed superimposed parasitic signal 

Impulsion de retour de ligna (borne S) 
Flyback pulse (pin 61 

Tension de seuil • I'entr. 
Input threshold voltage 

Nive.u de I. limitation • I'antr" 
Input limitation level 

Courant d'.ntr.e 
I nput current 

Commutateur de durn d'impulsion de sortie (borne 41 
Output pulse width control switch (pin 4) 

Tension d'ent'" 
I nput vol tage 

Courant d'entr.e 
I nput current 

SYMBOLES 
SYMBOLS 

V(lOI 

V(lO) 

V(S-lSI 

V(SI 

I(S) 

V(4-1SI 

V(4-1SI 

V(4-1SI 

1(41 

1(4) 

1(4) 

Sp6c:ifications applicablas pour : Vl-lS = l2V 
These specifications apply for : Tamb = 2S0C ~ 

J' =: 

CONDITIONS DE UNITES 
MESURE MIN. TYP. MAX. 

UNITS 
TEST CONDITION 

Crfte • crite (notell 3t~ 4 V 
peak to peak 

7 V 

, 1,4 V 

-0,7 a~ +1,4 V 

0.01 1 2 mA 

t = 7118 (thyristorl 9,4 t~ V(l-lSI V 

t = 14118 +td (transistorl 0 t~ 3,5 V 

t = 0 (V3-16 = 01 (not. 21 5,4 t~ S,6 V 

t = 7 118 (thyristorl 200 p.A 

t = 14118 +td (transistor) 200 p.A 

t = 0 (V3~16 = 0) 0 



CARACTERISTIOUES ELECTRIOUES (suite) 
ElECTR ICAl CHARACTER ISTICS (continued) 

PARAMETRES SYMBOLES 
PARAMETERS SYMBOLS 

Commutateur pour lecture d'enregistrement vid60 
(borne 11) 
Video recorder switch (pin 111 

Tension d'entr6e V(11·16) 
I nput voltage 

V(11·16) 

Courant d'entree 1(11 ) 
I nput current 

1(11) 

SIGNAUX DE SOATIE 
OUTPUT SIGNALS 

Impulsions de synchro trames (posit,)(borne B) 
Frame synchro pulses (positive) (pin 8) 

Tension de sortie V(B·16) 
Output voltage 

Aesistance de sortie A(B) 
Output impedance 

Aetard entre les fronts avant du signal d'entree ton 
et du signal de sortie 
Delay between leading edge of input signal and 
leading edge of output signal 

Aetard antre les fronts arrillra du signal 
d'entree et du signal de sortie toft 
Delay between trail ing edge of input signal 
and trailing edge of output signal 

.... 
~ ::: ... 

'Sp6cifications applicables pour: Vl·16 = 12 V 
These specifications apply for Tamb = 25°C 

CONDITIONS DE UNITES 
MESURE MIN, TYP. MAX, UNITS TEST CONDITION 

V C A en service (Borne 11 niveau basi 
"on (Pin 11 low levell o t~ 2,5 V 

V,C.A en service (Borne 11 au +VCC) 
on (Pin 11 to +VCC) 

9t~ V(I·16) V 

V C A en service (Borne 11 au niveau bas) 
"on (Pin 11 low level) 200 p.A 

V C A on service (Borne 11 au + VCC) 
"on (Pin 11 to +VCC) 2 mA 

Valeur crite 10 11 V 
Peak value 

2 k!l 

15 JJ5 

15 JJ5 

~ 
CD 
Col 
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CARACTERISTIOUES ELECTRIOUES (suite) 
ELECTRICAL CHARACTERISTICS (continued) 

PARAMETRES 
PARAMETERS 

Impulsions de ~Iection de salves (posit) (borne 7) 
Sandcastle pulse (positive) (pin 7) 

Tension de sortie 
Output voltage 

Resistance de sortie 
Output impedance 

Courant de sortie durant Ie front descendant 
Output current during trailing edge 

Our'e des impulsions de ~Iection de salves 
Sandcastle pulse width 

Relation de phasa entre Ie milieu des impulsions 
de synchro sur l'antr6e et Ie front mo.ntant des 
impulsions da ~Iection de salves 
Phase between middle input synchro pulse and 
leading edge of sandcastle pulse 

Impulsion d'effacement de retour deligne (borne 7) 
Flyback blanking pulse (pin 7) 

Tension de sortie 
Output voltage 

Resistance de sortie 
Output impedance 

Courant de sortie durant Ie front descendant 
Output current during trailing edge 

Impulsion de commande de lignes (posit)(borne 3) 
Control pulse for horizontal driver ipositive)(pin 3) 

Tension de sortie 
OutPut voltage 

SYMBOLES 
SYMBOLS 

V(7-16) 

R(7) 

1(7) 

t7 
t7 

6t 

V(7-16) 

R(7) 

1(7) 

V(3-16) 

Sp6cifications applicables pour: 
These specifications apply for 

CONDITIONS DE 
MESURE MIN. TYP. 

TEST CONDITION 

Valeur cr.te 10 11 
Peak value 

70 

2 

V7 = 7V 3,7 

V7 = 7V 2,15 

Valeur cr.te 4 
Peak value 

70 

2 

Valeur crite 10,5 
Peak value 

VI-16 = 12 V 

Tamb = 2SOC 

UNITES MAX. 
UNITS 

V 

[" 

mA 

4,3 p.S 

3,15 p.S 

5 V 

n 

mA 

V 

-I 
C 

~ en 
CD 
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CARACTERISTIOUES ELECTRIOUES (suite) 
ELECTRICAL CHARACTERISTICS (continued) 

PARAMETRES 
PARAMETERS 

Resistance de sortie 
Output impedance 

Duree des impulsions de commande 
Control pulse width 

Mise hors circuit de I'impulsion de commande 
Control pulse is disabled for 

Relation de phase totale 
Overall phase relationship 

Relation de phase entre Ie milieu de I'impulsion 
de synchro et Ie milieu de I'impulsion de retour 
ligne 
Phase between middle synchro pulse and middle 
flyback pulse 

Sensibilite au rl!glage de courant 
Sensitivity to current adjust 

Oscillateur (bornes 14 et 15) 
Oscillator (pins 14 and 15) 

Tension de seuil 
Threshold voltage 

Courant de charge at de dl!charge 
Current generator 

Frequence libra d'oseillation 
Free running frequency 

-

SYMBOLES 
SYMBOLS 

R(3) 

R(3) 

t3 

t3 

V(1-16) 

t z 

1'.1/ D.t 

V(14-16) 

V(14-16) 

1(14) 

f 

Specifications applicables pour: 
These specifications apply for 

CONDITIONS DE 
MESURE MIN, TYP. 

TEST CONDITION 

Front montant 2,5 
Leading edge 
Front descendant 20 
Trailing edge 

(T~yristor) V4 = 9,4 t~ V(1-16) 5,5 

(Transistor) V4 = 0 t~ 4 V (note 3) 14 +td 

4 

Avec tr = 12/.1S (note 4) 1,9 
With 

30 

Niveau bas 4,4 
Low level 

Niveau haut 7,6 
High level 

±Q47 

Cose = 4700 pF Rose = 12 kn 15625 

Vl-16 = 12 V 
Tamb = 25°C 

UNITES "\ 
MAX. 

UNITS 

n 

n 

8,5 /.IS 

/.IS 

V 

I 

3,3 /.IS 

/.IA//lS 

V 

V 

mA 

Hz 

------~----

~~I~----------------------________________________________________________________________________________ J 

~ 

~ 
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CARACTERISTIQUES ELECTRIQUES 
ELECTRICAL CHARACTERISTICS 

PARAMETRES 
PARAMETERS 

Tolerance de la frequence 
T oleranee on frequency 

Sensibilite de la commande de frequence 
F requence control sensitivity 

Plage de reglage 
Spread of frequency 

Influence de la tension d'alimentation 
sur la frequence 
I nfluenee of supply voltage on frequency 

Variation de la frequence quand VI-16 
chute a 5 V 
Frequency change when decreasing the 
supply down to 5 V 

Coefficient de temperature de la frequence 
Frequency temperature coefficient 

Comparateur de phase </>1 (borne 13) 
Phase comparator </>1 (pin 13) 

Plage de tension de commande 
Control voltage range 

Courant de commande 
Control current 

Courant de sortie a I'etat bloque 
Off-state output current 

Resistance de sortie 
Output impedanee 

Sensi bilite de la commande 
Control sensibility 

SYMBOLES 
SYMBOLS 

6f 

6f/l15 

6f 

t.f/f 
iNiVOOm. 

6f 

T 

V(13-16) 

1(13) 

1(13) 

R(13) 

R(13) 

Specifications applicables pour: 
These specifications apply for 

CONDITIONS DE 
MESURE MIN. TYP. 

TEST CONDITION 

(note 5) 

31 

Avec Ie schema d'application propose ±10 
With appl ication schematic proposed 

(note 5) 

V(1-16) = 5 V (note 5) 

(note 5) 

VI-16 = 12 V 

Tamb = 25°C 

UNITES MAX. UNITS 

±!i % 

HzlllA 

% 

±O,O5 % 

±10 % 

±10-4 ;OK 

3,8 t~ 8,2 V 

Valeur cn!te ± 1,9 t~ ± 2,3 mA 
Peak value 

V(13-16) = 4t~ 8 V -1 IlA 

V(13-16) = 4t~ 8 V (note 6) Forte 
High 

V(13-16) <3,8 V ~~>8,2V (note 7) Faible 
Low 

2 KHz/1lS 

i 

i 

) 

-4 

~ 
CO 
Col 
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CARACTERISTIOUES ELECTRIOUES 
ELECTRICAL CHARACTERISTICS 

PARAMETRES 
PARAMETERS 

Plage de capture et de maintien 
Catching and holding range 

Tolerance de la plage de capture et de maintien 
Catching and holding range tolerance 

Comparateur de phase q,2 et dephaseur (borne 5) 
Phase comparator q,2 and phase-shift (pin 5) 

Plage de tension de commande 
Control voltage range 

Courant de commande 
Control current 

Courant de sortie ~ 1'6tat bloque 
Off-state output current 

Resistance de sortie 
Output impedance 

Retard maximum entre Ie front montant de 
I'impulsion de sortie et Ie front descendant 
de I'impulsion de retour 
Max. delay between output pulse lead ing 
edge and flyback pulse trailing edge 

Erreur de commande statique 
Static control error 

Detecteur de coincidence q,3 (borne II) 
Coincidenca detector q,3 (pin II) 

Tension de sortie 
Output voltage 

SYMBOLES 
SYMBOLS 

6f 

M/f 

V(5-1S} 

1(5} 

1(5} 

R(5} 

R(5} 

td 

6t16td 

V(II-IS} 

Specifications applicables pour: 
These specifications apply for 

CONDITIONS DE 
MESURE MIN. TYP. 

TEST CONDITION 

± 780 

(note 5) ±10 

5,4 tt 7,S 

Valeur crolle ± 1 
Peak value 

V(5-1S} = 5,4 tt 7,S V 

V(5-1S} = 5,4 tt 7,S V (note S) Forte 
High 

V(5-1S} < 5,4 V ~~> 7,S V 8 

tr = 12p.S 

0,5 tt S 

VI-IS = 12 V 
Tamb = 25°C 

UNITES MAX 
UNITS 

Hz 

% 

V 

mA 

-5 p.A 

kfl 

15 p.S 

0,2 % 

V 

! 

I 

.J wLI ____________________________________________________________________________________________________________ ~ 

-I 
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CARACTERISTIQUES ELECTRIQUES 
ELECTRICAL CHARACTERISTICS 

PARAMETRES 
PARAMETERS 

Courant de sortie 
Output current 

SYMBOLES 
SYMBOLS 

1(11) 

1(11) 

Sp6cifications applicables pour: 
These specifications apply for : 

CONDITIONS DE 
MESURE MIN. TYP. 

TEST CONDITION 

Sans coincidence 0,1 
Without coincidence 

Avec coincidence -0,5 
With coincidence 

VI·16 = 12 V 
Tamb = 25'C 

UNITES MAX. UNITS 

mA 

mA 

I 

I 

Commutateur de constante de temps (borne 12) 
Time constant switch (pin 12) 

Tension de sortie 
Output voltage 

Courant de sortie 
Output current 

Resistance de sortie 
Output impedance 

Generateur d'impulsions (interne) 
Pulse ge1erator I internal I 

Duree des impulsions 
Pulse width 

-

Notel: Plage admissible 1 A 7 V. 
Allowed range 1 to 7 V. 

Note 2: Ou borne 4 libra. 
Or pin 4 not connected . 

Note 3: Avec tr = 12/-15. 
With tr = 12 iJS· 

V(12·16) 6 V 

1(12) ± 1 mA 

R(12) V(II·16) = 2,5 t7, 7 V 100 n 
R(12) V(11.161'I,5~~> 9V 60 kn 

t 7,5 /-IS 

--- ~ 

Note 4: Le reglage de la relation de phase totale et done du front montant de I'impulsion de sortie est effectue automatique· 
ment par Ie comparateur de phase <:J 2. Si un reglage supplementaire est souhaite, on peut imposer un courant ilia 
borne 5. 
The adjustmem 0; ave-a p"dSe -ela(on 'and output pulse leading edge pasitioni is automatically performed by 
phase comparator <p 2. Ii acai:ianal aOjustmen; is needed, a current have to be imposed at pin 5. 

Note 5: Sans tenir compte de la tohlrance des composants exterieurs. 
Tolerance of peripheral components no: included. 

Note 6: Generateur de courant. 
Current generator. 

Note 7: Emetteur·suiveur. 
Emitter-follower", 

-f 
C 
~ 
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CASE/BOITIER CB-79 

""" 1 

DO< 

eEl 0.".'."'. 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

, 
. CI-79 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 

TDA2693 

t3/t3 

87 



TDA2593 

NOTES 

88 



THOMSON 
SEMICONDUCTORS 

TV COLOUR PROCESSING SYSTEM 

The TDA 3300 B il a naw genaration colour proceoaing system. The device 
will accept a PAL or NTSC compolite video .ignal. At outputs the th_ 
colour lignal. need only a simple driver amplifier to interface to the pictura 
tube. There ara also four inputs for On-Screen Display and the 
comp ....... ntsry fa.t blanking for u .. with Teletext. TV game •• camera •• 
etc ... 

• Full multiatsndard capability 
• On-Sc_n Display inputs + fast blanking 
• Th_ DC. high impedance u .. r controls 
• Automatic black level set-up 
• Baam current limiting 
• Ina_naive 4.43/3.68 MHz reference generation 
• Single 12 V supply 
• Low diesipatlon - typically 600 mW 

SIMPUFIED APPLICATION DIAGRAM 

{ DC 
control, 

Video input 

Saturation 

Bright.-

Cont .... 

On-Sc:reon 
4.43 MHz Ditp/sy 

TDA3300B 

TDA3300 B 

TV COLOUR 
PROCESSING SYSTEM 

R 

G 

B 

"' "I , . ' 
t t t t 

, ,! I 

DPSUFFIX 
PLASTIC PACKAGE 

Vidoo 
8I1\plifier 

", ", 

CUt-off controls 

i 
L-______________________________________________________________________ ~~ 

1JIOIISOIII SE.c0lmUCT0RS -.......... -. 415, MI. d.,'Europe· 78140 VELIZY. FRANCE 
Tel. : (3) Me.7 19/ Telex: 204780 F 
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TDA3300 B 

TDA3300 B - PIN CONFIGURATION 

CASE CB-182 

DPSUFFIX 
PLASTIC PACKAGE 

Chroma input 40 +9 V internal reference 
ACC capacitor 2 39 +12V 

Chroma DL driver, emitter 3 38 Ground 

Chroma DL driver, collector 4 37 1 V composite video input 

Saturation control 5 36 Delaved luma input 
Ident capacitor 6 35 Luma DL drive & 3 V inverted olp 

V input 7 34 Luma emitter trap 

U input 8 33 Luma collector trap 

90" loop capacitor 9 32 Contrast control 

Oscillator loop filter 10 31 Black level clamp 

Xtel drive 11 30 Britghtness control 

Xtal feedback 12 29 Peak beam limit adjust 

Ground 13 26 Frame pulse ilp 

Blue output 14 27 Sandcastle pulse i/p 

Blue 01 p clamp capacitor 15 26 OSD input green 

Blue olp feedback 16 25 OSD input red 

Green output 17 24 OSD input blue 

Green olp clamp capacitor 16 23 OSD input fast blanking 

Green olp feedback 19 22 Red olp feedback 

Red output 20 21 Red olp clamp capacitor 

-----. _. -- -----.---------~ 
...... u .. '" '/',. .." ...... 51", ... 

- ............ %,. ............... ".~ : 

,o:"~·lKi1n7immm-J·~-: .. ' ' 
~-m'~ I : 1 
t ;)l.. 

31 ~ .. _.~~_ J .. 1.11n",. 
3.9 o.soa 

CEI I DATA I JEDEC 
I F-1I9 

SlTELESC 

400.."", .. , 
I CB-l82 



TDA3300 B 

MAXIMUM RATINGS Tamb= +25·C (Unless otherwise stated) 

RATINGS PINS VALUES UNITS 

Supply voltage 39 16 V 

Operating temperature range O·C, +700C ·C 

Storage temperature range -55·C, + 150·C ·C 

ELECTRICAL CHARACTERISTICS Tamb= +25·C (Unless otherwise stated) 

PARAMETERS SYMBOLS PINS MIN. TYP. MAX. UNITS 

Supply voltage 39 10,8 12 13,2 V 
Supply current 39 55 mA 
Composite video input voltage 37 1 Vp.p 

CHROMA INPUT VOLTAGE 
(Burst p.p ACC controlled) 1 10 200 mV 
Max chroma input voltage 
(Burst p.p) 400 mV 
ACCrange 25 dB 

RGB ON·SCREEN DISPLAY INPUT 
(Black and white) 24 1 V 
OSD required drive impedance 25 75 n 
OSD frequency response 26 
(Flat to) 5 MHz 
Positive fast blanking input threshold 0,5 V 

SANDCASTLE PULSE INPUT THRESHOLD 27 
Line 2,0 V 
Burst gate 8.0 V 

Frame pulse 28 4,0 12 V 
Beem current reference threshold ;. 2,0 V 
RGB output level (black and white) 14 " 4,0 V 

" 

17 
20 

I nverted composite video output :\ 35 3,0 V 
Active range of user controls 5 0,5 4,5 V 
Source impedance of user controls 30 1 Mn 
(Mid range gain at 2,5 V) -10 (relative to max) dB 
Control range - contrast & saturation 40 dB 

Brightness 
(at video output) ±1 V 

U and V reference phase errors 5 . 
Peak beam current lim it 29 2 x 1(29) 
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TDA3300 B 

CIRCUIT DESCRIPTION 

The circuit operation can be followed by referring to the block diagram, figure 2. 

The Luma Channel 

In order to ensure compatability with standard video transmission systems the luma input channel is, 
high impedance, AC coupled, designed to accept a 1 V composite video signal. After a X3 gain voltage 
amplifier, the inverted luma signal is brought out to the luma delay time. This output is low impedance 
to match the delay line accurately, and as the signal is inverted it is highly suitable for driving a sync. 
separator such as the TDA2593 or TBA920. 

Following the luma delay line the signal is fed to the chroma trap stage where external emitter and 
collector loads ensure accurate definition of the stage gain. 

The comrast control is an electronic "gain" control of the current sharing type with a feedback clamp 
on the output to set the black level at the black level clamp. 

The action of the black level clamp has been designed for minimum interference on the video signal. 
This is achieved by comparing the output of the comrast control with an internal 5 V reference. The 
output from the comparator which features a push-pull output for good carrier or burst rejection, is 
then integrated by the external black level clamp capacitor. 

The final interface between the luma channel and the luma matrix is the brightness control. 

During the line and frame blanking periods a switching circuit effectively blanks the luma signal and 
inserts a nominal black level of an imernally derived 5 V reference level. However, the voltage source 
is modified by a current source; the latter based on the "gain" control circuit described below -
thus it becomes a controllable current source. This applies a variable offset between ± 1 V, to the 
nominal black level, all of which is held during the frame blanking period, thus making a brightness 
control. 
The "gain" control circuit used for the three user comrols is of the form shown in figure 3. 

This configuration gives well defined characteristics, depending on the currem ratios. However, the 
circuit response of the contrast and saturation controls has been shaped to appear linear to the user. 

All the controls have an active range of 0,5 to 4,5 V making them compatible with D/A convertor 
derived control signals, such as those from remote control systems. 

The Chroma Channel 

The chroma signal is fed to three comrolled stages; for automatic colour control (ACC)' contrast (to 
track the lurna signal) and saturation. The two latter controls are designed along the same lines as the 
lurna comrast control with the same law. One of these two sta!jes is returned to full gain and the other 
to nominal (10 dB down from max.) during the burst gate period to provide a standard burst level for 
the ACC. 

The saturation stage also provides the chroma kill function, which operates under two eventualities. 
Firstly the signal is shut down in the evem of prolo,)!!ed misidentification (the time being determine i 
by the external capacitor on pin 2) or lack of idemiflcation and secondly, the saturation is reduced li; 
the ACC voltage nears its zero level. 

The chroma delay line drive is supplied by a transistor whose emitter and collector are brought out 
the collector drives the delay line while the emitter supplies the direct signal for matrixing at the delay 
line output. 

In the burst phase detector the system compares the constant phase burst of the U channel, at the delay 
line output, with the alternating reference drive to the V detector. The burst phase detector cancels 
out any resultin\l output alternation. At the same time any DC offsets are converted to alternating 
components, which are integrated to zero in the loop filter. Any resulting error voltage is applied to 
the 4,43 MHz voltage comrolled reference oscillator. 



TDA3300 B 

CIRCUIT DESCRIPTION (continued) 

A similar arrangement, the 90° phase detector, compares the phase of the reference drive to the U 
detector with that of the reference drive to the V detector. The U detector drive comes from the refe
rence oscillator via a voltage controlled 90° phase shifter which is, itself, controlled by the 90° phase 
detector, when the input is separated by exactly 90° there is zero output. 

During burst time the V detector compares two signals of alternating p'hase. Thus the output is depen· 
dant on the phase relationship between these signals, that is the identification. With a correctly identi· 
fied signal the output of the V kill and identification circuitry, which is integrated by the ident capacitor 
on pin 6, is low. However, when the signal is misidentified this will cause the voltage on the ident capa
citor to increase. At a certain, predetermined threshold a trigger circuit fires to add extra current to 
the capacitor. After a further delay a pulse is added to the H/2 bistable, effectively reversing its phase. 

By use of a simple switch, see the application circuit, figure 1, a current can be fed on to the ident 
capacitor. This forces the trigger circuits on and locks the H/2 bistable in the V state, in this condition 
the system is able to decode NTSC signals, without the delay line. 

An ACC voltage, independant of the identification phase, is derived from the output of the U detector 
by the ACC and U kill detector - which is a similar circuit to the V kill arid ident circuit. 

The outputs of the U and V detectors are filtered and fed to a balanced resistive matrix to generate the 
three colour difference signals, R-Y, G-Y and B-Y. Anon-saturating circuit returns the inputs to zero 
for fast blanking. 

It is in the final matrix that the luma signal, the colour difference signals, plus any On-Screen Display 
signals, as current sources, are brought together and summed. The three resultant signals are fed to the 
virtual earth inputs of the on-chip output stages. 

Inputs for On-Screen Display are fed into the system as a voltage between the black-white limits of 1 V. 
All three inputs are voltage to current converted and fed to "gain" control stages which are controlled 
by the luma contrast control. Each input is AC coupled and black level clamped using the coupling 
capacitor as the storage element for the clamp vo Itage. 

The three on-chip output stages are high gain, class AB amplifiers with the gain set by parallel feedback 
resistors. This makes for a well defined gain and stable output voltage level. 

One of the major features of the chroma III system is its beam current feedback and beam current 
limiting. This is a peak detecting system specially designed to enhance the system's normal video or 
digital signal handling compatability. 

The beam current in each cathode of the picture tube is monitored by a high-voltage PNP transistor, 
see the application circuit figure 1. A sample of this current is feedback to the TDA3300. During a 
scan this beam current sample is compared, as a voltage across an internal resistor, with a reference 
voltage developed across a second internal resistor whose current is determined by the resistor value 
on pin 29. 

If the beam current exceeds this reference the circuit reduces the contrast. 

It will be remembered that in the luma channel a reference black level is inserted into the luma signal 
during the line and frame blanking periods. While this reference level is present, and after the frame 
flyback, the output stage feedback input goes high impedance and an internal comparator is activated. 
This circuit compares an internal reference voltage with the voltage developed across the same external 
resistor by picture tube beam current. External capacitive integration of the comparator's output sets 
up a current which is injected into the input of the output amplifier to keep the reference level at a 
nominal black. 

The internal, line blanking and burst gate pulses are derived from a standard "sandcastle" pulse, as 
shown in figure 4, fed to pin 27. Frame blanking is derived from a frame flyback pulse applied to pin 
28. A simple counter counts the first two lines after the frame flyback and clamps the next, and 
subsequent lines to the nominal black reference level. 

7/8 
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TDA3300 B 

APPLICATION NOTE 

The resistance values shown in figure 1 will result in nominal values, for peak beam limiting and beam 
current feedback, of 2 mA and 17 p.A per gun. 

As for any given picture tube the colour phosphors vary in efficiency, with blue, generally, being the 
most efficient, it is possible to scale the beam current feedback resistors (in figure 1, 120 kn in the 
collector of the BF 493) accordingly. The average needs for a typical tube to give iIIuminant D (65500 k) 
are as follows : 

- Red 34% 
- Blue 2B% 
- Green 38% 

Setting up the reference oscillator 
a) Connect a colour bar test signal to the circuit; switch off the burst 
b) Connect pin 5, saturation control, to + 12 V - this will un-kill the system 
c) Adjust the oscillator, with the 100 kn potentiometer on pin 10, for zero beat 

Setting up the delay line 
In general terms, the balance is adjusted by use of the delay line gain balance potentiometer and the 
phase by use of the delay line matching coils. 

On-screen display 
In a receiver not designed to be equiped with the on-screen display facility it is strongly recommended 
that the three on-screen display and fast blanki.ng inputs are tied to ground. 

FIGURE 3 - GAIN CONTROL FIGURE 4 - SANDCASTLE & FRAME PULSES 

These specifications are subject to change without notice. 
Ple.sse inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

VIDEO AND AUDIO SIGNALS SWITCHING FOR THE 
PERI-TELEVISION PLUG 

This integrated circuit provides all video and sound switching allowing 
oonnections between the peri-TV plug and video, sound sections in the 
TV set_ 
Input and output signal characteristics follow the norms of the SCART 
specification nO 108 of November 1978_ 
The TEA1014 is supplied in a DIP TO-116, 14 lead package. 

• Video crosstalk;;' 60 d8 
• Low impedance video output 75 n 
• Short-circuit protection of inputs and outputs 
• Internal horizontal PLL time constant switching in case of video re

oorder reception. 

APPLICATION CIRCUIT 

Vtdeo output to chroma 
and scanning sections AF output 

Horizontal 
scanning 

.. 
Sound IF -----+--4--..... ---1----1--< 3 21 

300 mV elf I 
L.._-+--7-_ ....... 6 

100 mV eff 

1 
19 1 

20 

TEA1014 

VIDEO AND AUDIO SIGNALS 
SWITCHING FOR THE 

PERI-TELEVISION PLUG 

CASE CB-2 (TO-1161 .. 
1~r" 

DPSUFFIX 
PLASTIC PACKAGE 

TV ... 
control unit 

i L-------------------------------------____________________________________________ --Jz 

lHOMSON SEMICONDUCTORS 
SIll. hudquart_1 
45, av. de j'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 946 9719/ Telex: 204780 F 
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TEA1014 

MAXIMUM RATINGS 

Roting Symbol Value Unit 

Supply voltlge Vee 18 V 
Storage ",mporoture re .... Totu -40, .150 °e 
Junction temperature Tj .150 °e 
Operating t.m~rature Toper -10, .100 °e 

PIN CONFIGURATION 

Ground 

SVE : External video output 

EVI : Internal video input 

Ref: Reference 

PSL : Time constant switching 

SA: Sound output 

EAE : External sound input 

The main functions of the I.C. are following: 

VIDEO SWITCHING 

2 electronically switched inputs : 

- one 2 Vpp input for signal coming from the picture 
IF 

- one 1 Vpp input for signal coming from the peri·TV 
plug. 

2 outputs: 

- 1 Vpp output (low impedance 75 !!) for peri·TV plug 
- 1 Vpp output low impedance for video section of the 

TV set. 

Each input and output is protected from ground short· 
circuit. The 75 n output is protected through a 75 !! 
resistor. 

AUDIO SWITCHING 

Two electronically switched inputs: 

300 mV rms input coming from Audio IF 
100 mV rms input coming from the peri·TV plug 

EVE : External video input 

Vee : Supply 

SVI : Internal video output 

Bill: Band III information 

T A V : V ideo recorder key 

EAV : Video and sound switching 

EAI : Internal sound input 

one low impedance output 300 mV rms. 

Inputs and outputs are also protected against ground 
short-circuit. 

SWITCHING LOGIC 

The logic takes into account the informations on 3 pins. 

- Internal or external video and sound (pin B peri TV 
plug) 
Band III informations 

_. Video recorder key. 

External Video and Audio signals are selected in two 
cases. 

When there is • voltage information coming from 
peri·TV plug. 
When the video recorder key is selected (on TV 
front panel) and programmed on band III. 

This·I.C. includes an internal switch (open collector 
transistor) which commutes the time constant of the 
horizontal Pll circuit in case of video recorder recep~ 
tion. 

BLOCK DIAGRAM 

Int ....... video 
input 

Ground Internal video output 

Low impedance 
video output 

12 

External video 
input 

SOund output 

6 

" 

G=3 

9 

Internelsound Ext.rnalsound External A.V. 
input input 

Scanning time constant switching 

& 

" 10 

Band III info Video recorder 
key 



TEA1014 

ELECTRICAL CHARACTERISTICS 

11 V"; vee"; 14 V ; Tamb =+ 25°e (Unless otherwise specified). 

Ch.-.cteristic Symbol Min Typ - Unit 

Tota' power dissipation (Vee"" 12 V) - 350 450 mW 

'nternal video input (coming from pictur. FI) (Pin31 

Video signal amplitude (Positive video' - 2.5 6.8 Vpp 

Input voltage range (ref.red to D.C. input voltage) - 2.9 - +3.9 V 

Input impedance 5 - - kn 
I "put capacitance - - 5 pF 

external video input (Coming from peri·TV plug' (Pin 14) 

Video s;gnal amplitude (Positive video) - 1 2.8 Vpp 

Input voltage range (Ref.red to D.C. input voltage) - 1.2 - + 1.6 V 

I nput impedance 5 - - kn 
'nput capacitance - - 5 pF 

TV video output (Pin 12) 

Signal amplitude - 1 2.8 Vpp 

Output voltage swing (Refered to D.C. output voltage' - 1.2 - + 1.6 V 

Output dynamic impedance - - 10 n 
O.C. output voltage (Without input signal) - 3.5 - V 

Loading resistance 300 - - n 
Video bandwidth I± 0.5 de) 6 - - MHz 

Gain/internal video - -8 - dB 

Gain/external video - 0 - dB 

External video output (low impedance) (Pin 2) 

Signal amplitude (on 150 n grounded) - 2 5.5 Vpp 

Output voltage swing - 2.4 - +3.1 V 

Dynamic output impedance - 10 - n 
D.C. output voltage (without input signal) - 3.5 - V 

Minimum loading resistance (Electrical working non specified) 75 - - n 
Gain/internal video - -2 - dB 

Output vkleo signals characteristics 

Video rejection between two inputs (0 to 6 MHz) - 55 - - dB 

Differential group delay - - 20 n. 

Linearity distortion 

Luma (Test: line 17) - 2 - " Chromo (T ... lin. 331) - 2 - " Intermodulation luma-chroma (Test line 331) - 5 - " Supply yoltage rejection 50 - - dB 

3/5 
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TEA1014 

ELECTRICAL CHARACTERISTICS 

11 V" Vee" 14 V ; Tamb =+ 25°e (Unless otherwise specified). 

Charoctorlltlc Symbol Min Typ Max Unit 

InternallOund Input (Pin 8) 

Input ligna I - 0.3 2 Ve« 

Input impedance - 20 - kG 

Extor""llOund Input (Pin 71 

Input Ilg",,1 - 0.1 0.7 Veff 

Input impedance - 20 - kG 

Sound output (Pin 61 

Output lignal amplitude - 0.3 - Veil 

Output vol_ owing - 2 - Veff 

Oistortlon (VO • 0.6 V.III - - 0.6 % 

Bondwidth 16 - - KHz 

Output Impedance - 40 - G 

Load impedance 2 - - kG 

Gain/internal input - 0 - dB 

Gain/external input - 10 - dB 

SupplV voltage rejection SO - - dB 

Croatalk -60 - - dB 

Video/sound crosstalk - SO - - d8 

LOGIC 

External A.V. input (peri-TV plug) (Pin 91 

Unactive low level or unconnected pin (logic ltate 0) . (TV receiving) 0 - 3 V 

Active high lovel (logic stote 11 (Ext. receivingl 9 - Vee 

Input impedance - 10 - kG 

"Bond III" input (Pin 111 

Unactive low level or unconnected pin Clogic state 0) -8 - +3 V 

Active high levll (logic state 1 ) 9 - Vee V 1 
Input impedance high level - 10 - kG 

Input current low level - - 1 "A 

Video-recorder key input (Pin 10) 

Unactive high level or unconnected pin (logic state 1) 9 - Vee V 

Active low level (logic state 0) 0 - 3 V 

Input impedance - 10 - kG 

Open collector output (time' constant switching) (Pin 5) 

Leakage current (open collector) - - 1 "A 
Maximum low lovel voltage (1(51 ·10 mA Vee I - - 1.5 V 

4/5 
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CASE CB·2 (TO·116) 

~ •. i ~I)iYii 

DP SUFFIX 
PLASTIC PACKAGE 

oalump'" " 
0" 

o 

., " 
t- - ~-- :~9 -
I 

r-' TO-116 I F 105 
SITHESC 

140utputs 

I CB-2 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 

TEA1014 
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THOMSON 
SEMICONDUCTORS 

VERTICAL SWEEP FOR LARGE SCREEN COLOR T.V SETS 

The TEA 1020 is 8 complete vertical sweep system designed forTY sets. 
It includes a fly-back generator, 8 triggerable ramp generator. a power 
amplifier. a blanking-pulse generator and safety systems. 
Its large output transistors and special "Power-jn-line" case make it able to 
work without any external power stage and give it 8 good reliability. 

BLOCK DIAGRAM 

TEA1020 

VERTICAL SWEEP 
FOR LARGE SCREEN 

COLOR T.V SETS 

CASE CB-215 

SPSUFFIX 
PLASTIC PACKAGE 

<j: 

I L---------------------------______________________________________________ ~z 
11IOMSON SEMICONDUCTORS 
Sol ........... " ... 
.-&, .v. d. l'Europe· 78140 VELIZY - FRANCE 
Tel. : (3) 948 87 19 I TeI.x : 204780 F 103 



TEA1020 

ABSOLUTE MAXIMUM RATINGS 

Direct supply voltage 

Flyback peak voltage 

Output current (repetitive) 

Output current (non repetitive) 

Storage and junction temperature 

Current at pin 13 
non repetitive 

repetitive • 

*t<;1 msforto = 20ms 

FUNCTIONAL DESCRIPTION 

Vee 

VFB 

10 

10 

Tj . Tstg 

'FB 
IFB 

35 V 

65 V 

± 2,5 A 

± 3,5 A 

-40. +150 °e 

±3 A 

±2 A 

This integrated circuit, specially intended for large screen color T.V. sets, includes the following built 
in units: 

Oscillator 

It provides a linear positive going ramp voltage. The amplitude keeps proportional to Vee. The free running 
frequency is fixed by external components: one capacitor and one resistor. The frequency drift versus Vee 
or temperature is very low. 

Synchronization 

The synchro stage is gated in order to allow input pulse action only during the last fourth of free run· 
ning period. 

Blanking 

During normal operation the circuit provides a positive blanking pulse of 12.6 Volts amplitude. The dura· 
tion is slightly adjustable around 1.3 ms, depending on the value of an external resistor (pin 4). The blanking 
output provides two extra functions: 

- When connecting pin 3 to ground there is no sweep and a permanent 12.6 V voltage is provided at blan
king output (pin 7), allowing cut·off adjustment of picture tube. 

- When there is no fly-back pulse, due to an external circuit failure, the permanent 12.6 V voltage is also 
present at pin 7, to prevent picture tube damage. 

Power amplifier 

The output stage is a complete power amplifier with high current capability, allowing direct driving of 
deflection coils. It includes thermal protection. 

Fly-back generator 

During the retrace time the output voltage is permitted to reach 2 x Vee, due to a built in system (fly-back 
generator) and few external components. 

But, the circuit can be used without fly·back generator. 
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TEA 1020 

PIN CONFIGURATION 

Case : CB-215 

~O o ~ 

~ ", 11 ! Ill! Hl Ll 
1 357911131517 

1,17 Substrat 9 Power amplifier + input 

2 Synchronization 10 Compensation 

3 Oscillator capacitor 11 Power amplifier - input 

4 Reference current 12 +VCC 

5 Oscillator output 13 FIV-back 

6 Frequencvadjustment 14 Power stage supplV voltage 

7 Blanking output 15 Output 

e---

B Safety blanking input 16 Power grou nd 

THERMAL CHARACTERISTICS 

Junction-ambient thermal resistance Rth(j-a) 35 0C/W 

Junction-case thermal resistance Rth(j-c) 3 0C/W 

Maximum po_r dissipation 
Ptot 
(WI 

16 -. 
I' 1 , (1) Without heatsink 

10 

'\ I (21 (2) With heatsink 5°C/W 
I 

5 

~ 0 
:j-~ 
0 50 100 150 Tamb (OCI 
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TEA 1020 

GENERAL ELECTRICAL CHARACTERISTICS (refer to the test circuit) VCC = 18 V, Tamb = 25·C 

PARAMETERS 

Supply current without load (P12 and P14) 

Triggering time (pull·in range) 

Free period time 

Pin 5 peak to peak oscillator saw-tooth voltage 

Blanking pulse time 

Pin 7 blanking pulse amplitude 

* Blanking available Pin 7 current 

TEST CONDITIONS 

112 + 114 

to = 23.5 ms 

Co = 0.221lF 
A4 = 35.7 kn 1 % 

A5·6= 3.5 kn 

Co = O.22IlF 
A4 = 35.7 kn 

VCC = 20V 

Co = 0.221lF 
A4 = 35.7 kU 

MIN. TYP. MAX. UNITS 

25 50 mA 

5.8 ms 

23.5 ms 

Vec/3 V 

1.4 1.5 1.6 ms 

12.6 V 

150 IlA 

---------------- ----11------+----+------+---

Blanking time drift versus temperature 

Pin 5 maximum output current 

Amplifier input bias current 

Synchronization 

Pin 2 input current 
input impedance 

maximum voltage 

Oscillator frequency drift versus supply voltage 

dF 
dVce 

Oscillator frequency drift versus temperature 
dF 

dTcase 

Thermal protection 

19 - III 

*. To get an upper blanking current, put an external resistor from 7 to Vee 

The pin 7 capability of switching an external current to ground is 4 mA 

1 

10 

100 

1 
0.5 

0.1 

0.003 

140 

Ilsl·e 

mA 

nA 

IlA 
kn 

1.5 V 

HzlV 

Hz/·e 

·e 

. 5/15 
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TEA1020 

DYNAMIC TEST CIRCUIT 

Blanking.JL .--.... -C=}-+-....... 

35.7 kn 
...---I=l--¢4 

Synchronization ~ n--_-'02 

FREQUENCY VARIATION OF UNSYNCHRONIZEO 
OSCILLATOR VERSUS SUPPLY VOLTAGE 

Fo 
1Hz) 

42 

42.5 

44 

6/15 

108 

..... r-., 

15 

... 
" " ..... r-. t---

25 VCC IV) 

220 kn 

150 nF 

FREQUENCY VARIATION OF UNSYNCHRONIZED 
OSCILLATOR VERSUS TEMPERATURE 

Fe 
1Hz) 

42.43 

42.55 

42.62 

-- --
.-j..; 

15 

~ V 

-- 1-0-' """ I--" 

40 60 TeaseIOC) 



TEA 1020 

TYPICAL APPLICATION CIRCUIT FOR 1100 COLOR TV SETS USING 1100 PIL S4 TUBE 

Rb, Cb only for blanking safety 
C3 

C2 R6 ~ 1 ~F 1 Mn 

~--R-5~~----.-<:~-.--~----t 

47 kn ~ ~F , 3 
Dl 
IN 4001 

D2 C6 
IN 4148 0,1 ~F 

~2 Blanking ~ _----..... 

.R4 
35,7 kn 

,...-C::J--<)4 

-1L o--C'O=k=!1-1 -.-0 
Synchro 
coming from 
TDA 2593 

7 9 8 12 

TEA 1020 

R2 
330 kl1 

Rl 
2.7 k!l 

14 

R7 
2.2n 13 

150-----1>-----. 

R8 
100kQ 

10 o--C::J---' 

R12 

C8 
33 pF 

PILS4 YOKE 68n 
2.5 n 

6.25mH 
ICC = 

.... __ ..J2.35 A 

ClO 220 kn 
A9 
DC 
Correction 220nF; 

33 kn 

A '----. 
I f necessary connect a capacitor 1000 pF between pins 9 and 11 to reject line influence. 

R5 
R6 

39kn 1% 
820kn 1 % 

With no linearity adjustment 

AI 
2.7 kn 

A2 
330 kn 
1% 

ClO 
150 nF 
5% 

Correction 

1/15 
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TEA1020 

ELECTRICAL CHARACTERISTICS FOR DEFLECTION CIRCUIT WITH VIDEDCOLOR PIL S4 TUBE 

PARAMETERS SYMBOLS TEST CONDITIONS MIN. TYP. MAX. UNITS 

YOKE FEATURES PIL 54 

Resistance Rd 2.5 3.1 11 

Inductance Ld 6.25 mH 

Peak to peak yoke current lee 2.35 2.6 A 

Supply voltage Vee 15 16 20 V 

Fly-back time Vee = 15V 1.2 ms 

Po Vec=15V 3.6 W 

Power dissipation in the IC 

Po Vec = 20V 5.5 W 

Pin 13 operating peak current in fly- back ±1.3 A 
generator 

Non repetitive (accidental) maximum peak t = 1 ms 
±2.2 A 

current in fly-back to = 20ms 

Pin 15 non repatitive (accidental) maximum ±3 A 
peak output current 

Fly-back voltage 32 40 V 

Pins 5 and 6 oscillator saw-tooth amplitude Vee = 15V 5 V 

Pin 7 blanking time Vee = 15V 1.25 ms 

Junction temperature with heatsink of 
Rth = 1rl'CIW 

Tj 
Vee=15V 
Tamb= 300e 80 ·e 

8/15 
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TEA1020 

TYPICAL APPLICATION CIRCUIT FOR 1100 COLOR TV SETS USING 1100 30 AX TUBE 

Rb, Cb only for blanking safety 

R5 
27 kn 1 % 

Blanking JL ___ -. 
R4 

35,7 kn 
r-CJ---Q4 

i 0--I1c:0 c:knl-_O 
Synchro 
coming from 
TDA 2593 

7 9 

R6 1 % 
820 kn 

8 

TEA 1020 

12 

For safe working it is importam to respect the marked value * 

IN 4001 

IN 4148 

14 

100 kn 
100--ICC1----' 

220 kn 

A 

If necessary connect a capacitor 1000 pF between pins 9 and 1 t to reject line influence. 

O,I,.F 

2.2n* "2 
33pF 

30 AX 

6n 
10mH 

loon 1 n 

47n* 

loon 

DC 
Correction 

9/15 
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TEA1020 

ELECTRICAL CHARACTERISTICS FOR DEFLECTION CIRCUIT WITH 30 AX TUBE 

PARAMETERS SYMBOLS TEST CONDITIONS MIN. MAX. TYP. UNITS 

YOKE FEATURES30AX 

Resistance Rd 6 7.6 n 
Inductance Ld 10 mH 

Peak to peak yoke current 'ee 
2 2.2 A 

Supply voltage Vee 25 26 29 V 

---- -_. 

F Iy·back time Vee = 26 V 1 ms 

.. ~ 

PD Vee ~ 26 V 5 W 

Power dissipation in the Ie 

PD Vee = 29 V 6 W 

Pin 13 operating peak current in fly-back 
±1.1 A generator 

Non repetitive (accidental) maximum peak t = 1 ms 
current in fly·back t" = 20ms 2 A 

Pin 15 non repetitive (accidental) maximum 
2 A peak output current 

Fly·back voltage 52 60 V 

Pins 5 and 6 oscillator saw·tooth amplitude Vee = 26 V 8 V 

Pin 7 blanking time Vee = 26V 1.25 ms 

Junction temperature with heatsink of Tj Vee=26V 95 °e 
Rth = lr1'C1W Tamb= 30 0 e 

10/15 
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TEA1020 

APPLICATION INFORMATION 

low impedance oscillator saw-tooth output PinS 

TEA 1020 

Synchro -----<02 I 3 6 5 

co~ RS--

• 3,3kn~ 
!i!~!i!~ 

No effect of the load on the free frequency 

The values of R6 becomes then twice the value of R5-6 in the normal application 

Co = 0.2211F RS = 7 kil to = 23.5 ms 

(R6 can be in series with a potentiometer to adjust the frequency) 

Blanking time 

Can be adjusted by the value of R4. 

R4 = 30.1 kU Co = 0.221lF tblank. = 1.25 ms 

Blanking safety 

When there is no sweep, blanking is switched "ON" automatically if Rb and Cb are connected. 

Blank. 

-1L 

I 7 9 

TEA 1020 

8 

-

Rb = 1 Mil 
Cb = 47 nF 

11111 
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TEA1020 

Application without fly-back generator 

For example: 20 AX yoke 

I 

Automatic format correction 

TEA 1020 

12 I ... 13 

15 >--

-

The saw-tooth amplitude is proportional to Vee so that the format is made automatically when the supply 
voltage is given by the horizontal transformer. In an other case two other possibilities. 

a - When the voltage correction comming from the beam current increase and the amplitude must decrease. 

-
Synchro~ 2 

Voltage 
correctio!, 

30.1 len 

Format correction 5 % 
Vee 20 V 
Voltage correction 0 . 1 V 
No effect on the free frequency 

12115 

114 

TEA 1020 

I 

In this case if the amplitude decreases of 5% 
the blanking time increases of 5%. 



b - When the voltage correction decreases and the amplitude must decrease 

35,7 kl1 

.--C::l-.¢4 

Al 
680kn 

De voltage 
correction 

7 9 8 12 14 

TEA 1020 

17 5 6 11 16 

13 
150----_-

10 C>--C:::J-....J 

Ax 

T 

TEA1020 

Rx must be adjusted to compensate the parabolic effect of R 1 if there is no linearity adjustment. 

Format correction 5 % 
De voltage correction 2 V - 0 
Vee 20V 

- no effect on free frequency 
- Bla"king time variation" 3 % 

Synchronization network for synchro coming from TBA 920 Pin 7 

{ 
100 nF 3.3 kn 

_
____ T_B_A_9_2O ____ 7~~----~I~----~==~----~~-----.------~'_2 ___ T_E_A_1_0_20 __ __ 

_ 47 nFI l00kn 

13/11 
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TEA 1 020 

Automatic standard switching with constant amplitude (50 Hz • 60 Hz) 

TEA 1020 

4 5 6 

Rl R2 
150 kn 18 kn 

R4 IN 4148 
35,7 kn 

1 kn l R6 

2,7 kn 

r--60HZo-____ c=~----~ 
--1 50 Hz 

Rl 5 R4 
R2 5 R6 

Printed circuit board layout information refered to the application diagram 1100 54 tube 

14/16 
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TEA1020 

Component lide 

Copper side 

Each power ground 1, 2, 3 (refer to the application diagram 110" S4 tube) must be connected to 
the -supply (pin 16) with a minimum copper resistance. 
Other grounds (oscillator and outputs) must be well decoupled from the power ground and connec
ted to the -supply. 

Copper connections to pins 11 and 9 as short as possible to reject the line influence 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the differant paclcagas. 
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THOMSON 
SEMICONDUCTORS 

TV VIDEO PROCESSING I.C FOR COLOR TV SET 

The TEAl 030B is a new video processor I.C compatible with all standards 
PAL/SECAM/NTSC and new needs such as teletex, antiope, TV games, 
remote control etc ... 

PRINCIPAL FEATURES 

• Matrixing of R, G, B signal from (R·Y) and (B·Y) 
• Electronic control of contrast, brightness and saturation 
• Three channels video switch, for selection of internal signal (broadcast) 

or external R, G, B information 
• Automatic cut·off adju stment. 

SIMPLIFIED APPLICATION DIAGRAM 

1 Vpp ----J 
Input Video ~ 

-tR-YI--l 

-tB-Y'--I 

Y delay line 

TEA1030B 

Saturation 

R 

G 

Output 

B 

TEA1030B 

TV VIDEO PROCESSING 
I.C FOR COLOR TV SET 

CASECB·132 

DPSUFFIX 
PLASTIC PACKAGE 

Plcturo tube 

R 

.~~"' I-..::G=.+-_ 
B 

i L-------------------________________________________________________ ~z 
THOMSON SEMICONDUCTORS 
s .... hoocIqu."." 
45, 8V. de "Europe· 78140 VELIZV - FRANCE 
Tel. : (3) 9469719/ Telex: 204780 F 
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TEA1030B 

In order to ensure compatibility with standard video 
transminiOlh,ltat,,"·theluma input is. high impedallce;' 
AC coupled, designed to accept a 1 V video signal. After 
a X3 gain voltage amplifier the Inverted luma signal is 
brought out to the luma delay line. This output is low 
impedance to match the delay line accurately, and as the 
signal is inverted, it is highly suitable for driving a syn
chronization separator such as the TDA2593 or TBA920. 

Following the luma delay line the video is controlled by 
an elactronic gain control with a range of 40 dB. 

The DC luma lavel is locked on the black lavel (cut-off 
current) with a range of ± 1 V depending of brightness. 
The DC voltage lavel is clamped during each line retrace 
and an axternal capacitor holds this voltage during the 
IinetrllCll. 

After brightness and contrast controls the luminance is 
fed to the matrix with R-Y and B-Y signals. 

The voltage gain of R-Y and B-Y is controlled by satura· 
tion_ The saturation is in tracking with contrast and then 
the R-Y and B-Y signelslre fed to the matrix and summed 
with on-screen diopllY signals which are controlled in gain 
by the lum. contrast control. Each input is AC coupled 

2110 

120 

and black level clamped using the coupling capacitor as 
the storage element ·for the clamp voltage. 

All the controls have an active range of 0.5 to 4.5 V mao 
king them compatible with D/A convertor derived con
trol signals, such as those from remote control systems. 
The three on-chip output stages are high gain class B 
amplifiers with the gain set by parallel feedback resistor. 
This gives a well defined gain and stable output voltage 
lavel. The beam current in each cathode of the picture 
tuba is monitored by a high-voltage PNP transistor. A 
sample of this current is fed back to the IC. 

I n the luma signal a reference black level is inserted du
ring the line and frame blanking periods. While this re
ference level is present, and after the frame flyback, the 
output stage feedback input goes high impedance and an 
internal comparator is actived. 

This circuit compares an internal reference voltage to 
the voltage developed across an external resistor by the 
picture tube beam current, and the output voltage is 
trimmed to get the desired cathode current value. 

An internal logic delivers blanking and clampling pulses 
from the normalized sand castle and frame retrace signals. 



TEA1030B 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage Vee 16 V 
Operating temperature range Toper 0, + 70 ·e 
Storage temperatu re range T,tg -65, + 150 ·e 

THERMAL CHARACTERISTICS 

Characteristic Symbol Value Unit 

Junction-ambient Rth(j-al 55 ·e/w 
thermal resistance 

PIN CONFIGURATION 

Ground B-Y input 

Blue output R·Y input 

Blue clamp Saturation control 

Blue feedback Voltage ref 

Green output Vcc 

Green clamp Ground 

Green feedback Video input 

Red output Inverse video output 

Red clamp Video delaved input 

Red feedback Contrast control 

Fast blank Yclamp 

Blue O.S,D. input Brightness control 

Red O.S.D. input Frame retrace 

Green O.S.D. input Sand·Castle 

3110 
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TEA1030B 

ELECTRICAL CHARACTERISTICS 
Tamb =+ 25°C; Vee = 12 V (unless otherwise noted) 

Characteristic Symbol Min Typ Mo. Unit 
Supply voltage Pin 24 Vee 10.8 12 13.2 V 

Supply current Pin 24 lee - 55 - rnA 

Internal voltage ref. Pin 25 Vz - 9 - V 

Video input Pin 22 - - 1 - Vpp 
Output voltage iny. video (V22 II: 1 Vpp) Pin 21 - - 3 -- Vpp 

Max output voltage swing Pin 21 - - 7 Vpp 

- 3 dB bandwidth Pins 2-5-8 - 4.5 5 MHz 

(R-Y) input voltage (100 % modulation) Pin 27 - - 1.4 2 Vpp 
(S-V) input voltage (100 % modulation) Pin 28 - - 1.0 2 Vpp 
- 3 dB bandwidth - 1.5 MHz 

Lumagain 
G21/22 Pin 21 - 8.5 10 11.5 dB 
G2/20 ; G5/20 ; G8/20 at rna. adjustement Pins 2-5-8 - 15.5 17 18.5 dB 

Differential gain fault: Lume channel - - - 0.5 dB 

Chroma gain 
G8I27 at max adjustment - 11.5 13 14.5 dB 
G2/28 at max adjustment - 11.5 13 14.5 dB 

Chroma gain ratio at max adjustment - - - 0.5 dB 

Voltage control for electronic potentiometers 

Contra.t (Pin 19) - Saturation (Pin 26) 
Range of adjustment 

V19 ·5 V ; V26 • 5 V - - Gmax - dB 
V19 ·0 V ; V26 • 0 V Attenuation - 40 46 - dB 

Brightness (Pin 17) 

Vout adjustment IV17 varying from 0 to 5 VI - - ± 1 - V 

On screen display inputs Pins 12-13-14 

080 input voltage (Black to white level) - - 1 2 V 
OSDgain (V2/12 ;V8/13 ;V5/141 - 13.5 15 17 dB 
080 generator max impedance - - - 75 n 
- 3 dB bandwidth - 5 - - MHz 

Fast blanking threshold - - 0.5 - V 

MIX output voltagl swing Pins 2-5-8 - 7 8 - Vpp 

FaecI-back threshold Pins 4-7-10 - 1.7 2 2.4 V 

Sand-castle input Pin 15 

Clamp Y --ftav - a V 

Line blanking -. - 2.5V - 2.5 - V 

frame return input voltage Pin 16 2.5 - V 

Control current (V15 '" V16 = 4 V) 0.5 rnA 
-- --

Matrix coefficient 

Red output eV5/V8 with V27 "" 1 V ; V28 "" 0 ; V20 "" 0) 0.51 -
Blue output (V51V2 with V27 = 0 ; V28 • 1 ; V20 • 01 - 0.19 -

4110 
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e II! 

Sync. separation - \j\ _ DoilY line 

Video input 

1 Vpp 

J\j\ 
Brightness control 

Contrut control 

Saturation control 

Video output 

- 3 Vpp Delayed video input 

21 

27 28 

- IR-YI - IS-VI 

Fait blank 

Clamp V Vee Internal ref. 
On screen display inputs 

G S R 

25 11 ·14 T12 113 

'*1," 
III 
r-g 
'" C :;: 
CI 
:D 

R 
,. 
~ 

MATRIX 
S 

G 

}SIU. OUTPUT 

STAGE 

6 

15 16 23 

Sand _. pulto Frame retrece 

;1 J 

\ 

-I ; 

i 



... 
~ 

~rl--------------------------------------------------------------------------------' 
o 

5V 

9V 
Interne ref. 

Saturation control • 1_ . _, .. I 

22kSl 
P4 

_ (R.Y) ~\\\\",I 220 k11 

-",,: :1:",1 
R54 

Cl0 

C9_ _C8 

I 
12vI 

28 

8,2 kn 

3,9 kn 

27 

2 

~2,2 .F 
26 25 

3 4 

Blue 

C18 

24 23 

5 6 

Green 

3 Vpp 5V 

In_ video outputContrut controlQ c: Sand ..... o pulse 

.M. Brightness control ~ n 

22 21 

TEA1030B 

8 

20 19 

9 10 

Rod 

fast blanking 
input 0--

... 
M 
II: 

~ 05V S 9...r". 
P5 I I '" 

220kSl 

18 17 

11 12 

., 
75n~ 

'" P6 

Frame pulse 

'll 
1 kSlllR45 

16 

13 

B R 

0.5.0. inputs 

15 

14 

R44 
1 kSl 

3xlMSl 

G 

of 
o 

on 
0---012V 

~ "For tube using external N/S correction 

~ 
~ 
i 
C') 

~ c 
=4 

-I m 
]> 

; 
IlII 



TEA1030B 

COMPONENT SIDE 
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TEA1030B 
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N° 
Rl 
R2 
R3 
R4 
Rli 
R6 
R7 
R8 
R9 

RIO 
Rll 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 

v ..... 
1 len 
22kn 
22kn 
22kn 
1.5kn 
1.2kn 
2.2kn 
8.2kn 
3.9kn 
120kn 

1 kn 
1 kn 

22Ok!1 
10kn 
1 kn 

22 k~1 
22 k!, 
22 k!£ 
1.Sk!l 
1.2 k~1 
2.2 k!l 
1 k!1. 

10 k!I. 
1 kll 

120 k!l 
1 ktl 

22 kll 

p 

1/4W 
lW 

1I4W 

lW 
1/4W 

1/4W 

lW 

N° 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R38 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R4a 
R5IJ 

R~2 

RS:J 

R54 
RSS 

v ..... 
22kn 
22 len 
1.5kn 
1.2kn 
2.2 kn 
1 kn 
1 kn 
10kn 

120 len 
7511 
1 Mil 
1 Mil 
1M!l 
75 !l 

75 !1. 

75 !£ 
1 k!l. 
1 k!I. 

220 k!l 
22Qk!1. 

560 !I. 

47fJ " 
1 k!, 
1 k!j 

22fJ k!t 
1 k!1. 

p 

1/4W 

1/4W 

N° 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
Cl0 
C11 
C12 
e13 
C14 
C15 
C16 
CI1 
CIII 
C19 
C20 
C21 
C~~ 

C23 
<;24 

C~~ 

1 nF 
33pF 
1 nF 

33pF 
1 nF 

33pF 
10nF 

l00nF 
l00nF 
2.2,.F 
10,.F 
10nF 
10,.F 
2.2,.F 
2.2,.F 
2.2,.F 
IO,.F 
1rJ"F 
1'- nF 
2.2,.1· 
2.2,.. 
4.1 ,.~ 
4.7,.F 
4.7,.F 
150 pF 

o 

63V 
63V 
53V 
35V 
63V 
63V 
63V 
35V 
35V 
35V 
63V 
63V 

:J5V 
3bV 
S3V 
63V 
63V 

1---~~";;----;8<i:,,::r.~;;;2;---l ~;;,-~~ c=::._:,-] 
T2 Be 237 _._ ._. __ 

T3 8F 758 N" V..... N" Typ 
T4 8C327 PI 2.2kU ---1)1-- -liiN"'4fiI748..---I 
T5 8F 423 P2 2.2 kll 02" 
T6 BF 422 P3 2.2 kll 
T7 BC 237 P4 
T8 BF 758 P5 
T9 BF 423 P6 
Tl0 BF 422 
TIl BC237 
T12 BF 758 
T13 BF 423 

22 kll 
22 kll 
22 kll 
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COPPER SIDE 

• • 

• 
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CASE CB-132 

DP SUFFIX 
PLASTIC PACKAGE 

~."'t'~'·~~· " ., 
508"'0., I 

• ' , I 

t 31 Jf...o~~~, 
'"3:9 0.508 

O'N 

~
" .. "-, 

I 0.2 ' 
o ' I 

14--- lJ,~4 _....--; 

280utputs , 
I I F I... I CB-132 

L.._c_" _---'---_o._u_ .• _L~)::EO:::EC:"-..L_Sl::T.:ElE=SC=-----...L __ ......I 

These specificat ions are subject to change without notice. 
Please inquire with our Mles offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

MULTI CHANNELS AF STEREOPHONIC 
SWITCH WITH PRIORITY 

COMMUTATEUR SF STEREO·A PLUSIEURS VOlES 
A PRIORITE 

Thl. integrated circuit allow, to .elect one of: 
• five stereophonic channel, with the J-TEA 1036, TEA 1036 DP-24 
version 
• four _eophonic chann", with the TEA1036 DP-18 version 
• three stereophonic chann". with the TEA 1 036 DP-14 version 
U.ing several circuit. allow. to ,elect one of N chann .... 
Control proce .. with priority and negative logic 
Principal characteristic.: 
• Non selected channel separation 80 dB typo 
• Di.tortion < 0.01 "typ. 
• Circuit protected against short-circuit on the output, and on the bias 

voltege pin. 

ee circuit perme. de selectionner une voie stereo parmi: 
.5 voies stereo avec les versions J-TEA 1035. TEA 1035 DP-24 
• 4 voies stereo avec la version TEA 1035 DP-18 
• 3 voies stereo avec la version TEA 1035 DP-14 
L'association de plusieurs circuits permet de selectionner une voie parmi N. 
Le systeme de commande est II priorite et II logique negative. 
Caracteristiques principales : 
• Isolation d'une voie non selection nee 80 dB typ . 
• Distorsion <0.01 % typo 
• Circuit protege contre les courts-circuits sur les sorties at la polarisation. 

EA, 0---
EA3 0----.---

EA2~ 

E A 1 0---------<> 
EAO 

TEA1035 DP-14 

FUNCTIONNAL DIAGRAM 
SCHEMA DE PRINCIPE 

(I, 

TEA103& DP·'. 

~----J.TEA1036, TEA103& DP·24 

1HOM5ON SEMICONDUCTORS 
5.1 .. hNClqu.rton 
45, av. d. l'Europe· 78140 VELIZY· FRANCE 
Tel. : (3) 948 87 19/ Telex: 204780 F 

• CHANNEL 
CANAL. 

SA 

o S8 

bCHANNEL 
CANAL b 
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TEA1035 

MULTI CHANNELS AF 
STEREOPHONIC SWITCH 

WITH PRIORITY 
COMMUTATEUR SF STEREO 

A PLUS lEURS VOlES 
A PRIORITE 

CASES / BOITIERS 

1 

"~.",,ca-~ 
1 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIQUE 

TRUTH TABLE 
TASLE DE VERITE 

Cl C2 C3 C4 
Swi1ch chonnol 

VH VH VH 

VL VH vH 

X v L VH 

X X VL 

X X 

~ 

TEA1035 OP·1. 
~ 

TEA1D36 OP·1' 

VH 

VH 

VH 

VH 

VL 

---------

"..., ......... 
0 

1 

2 

3 

• 

L-____ J_.T_E_A_'~ __ ._T_EA_'_~ __ DP __ .2_4 ______________ __Ji 



TEA1036 

PIN CONFIGURATIONS 
BROCHAGES 

J-TEA1035 

In chip 
En pastille (Dimension: 1720 x 2520 j.lm) 

2110 

130 

15 

EBI 16 

EB217 

EB3 18 

E84 19 

,21 

Cl C2 C3 C4 
14 13 12 11 

TEA1035 DP-18 

Case : CB-225 
Boitier 

9 EAO 

8 EAl 

7 EA2 

6EAJ 

5 EA4 

Ne pas util ise. 

TEA1035 OP-24 

Case 
Boltier 

CB-68 

C3 

C4 

NC 

EAO 

NC 

SA 

2 VB '. L-_-'---' __ J 

TEA1035 DP-14 

Case : TO-116 (CB-2) 
Boltier 



J-TEA1035, TEAl 035 DP-24 (page 6/9) 
FUNCTIONAL DIAGRAM See application diagram TEA1035 DP-1S (page 7/9) 
SCHEMA DE PRINCIPE Voir schema d'lIPpllcation 

TEAl 035 DP-14 (page S/9) 

EA4 ~ lr EA3 

~ ~ EA2 

~ EAl ~ I I 0 

I I EAO , 

I 
, I 

I 1 
0--1 C2 

I 0---1 C4 o--t1 0--1 C3 

I I 

I 
I 

I Eso ~ 
~ ~ ~ 

I EBI r EB2 0 
T 

ES3 0 

EB4 0 

TEA1035 OP-14 --------TEA1035 OP-18 

----------~~------------J-TEA1035, TEAl 035 01'-24 

TRUTH TABLE 
TABLE DE VERITE 

Cl C2 C3 

VH VH VH 

VL VH VH 

VL VH 

X X VL 

X X 

TEA1035 OP-14 --------TEA1035 01'-18 

C4 

VH 

VH 

VH 

VH 

VL 

-------J-TEA1036, TEA1035 01'-24 

Switch channel 
c.""'commu" 

0 

1 

2 

3 

4 

o SA 

o SB 

TEA1036 

a Channel 
c.ntJ/. 

b Channel 
c.ntJ/ b 
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TEA1035 

ABSOLUTE RATINGS (LIMITING VALUES) 
VAL EURS LlMITES ABSOLUES D'UTILISA TlON 

PARAMETERS SYMBOLS 
PARAMETRES SYMBOLES 

Supply voltage 
J·TEA1035, TEA1035 DP·24 

ren.lon d'alimentation TEA1035Dp·18 Vee 
TEA 1035 DP·14 

Junction temperature Tj TlltTlpBflIture dB jaflCt/on 

Storage temperature Tstg Tomplretu,. de rtockl/(/tl 

PINS 
VALUES 
VALEURS 

BROCHES 
MIN. TYP. MAX. 

23 
17 8 18 
13 

150 

- 25 +150 

ELECTRICAL CHARACTERISTICS * 
CARACTERISTIOUES ELECTRIOUES 

VCC = 8 ~ 18 V 

PARAMETERS SYMBOLS PINS 
PARAMETRES SYMBOLES BROCHES 

MIN. 

J·TEA 1035, TEA 1035 DP·24 23 
Supply current TEA 1035 DP·18 ICC 17 
Counlnt d'.lim6fltBtion 

TEA1035 DP·14 13 

Supply voltage 
rejection ratio J·TEA 1035, TEA 1035 DP·24 3,21 
TIilUX de rfljectlon 
desal/mentetlon. TEA1035 DP·18 SVR 3,16 

e F =IIlF TEA1035 DP·14 3,12 48 
eF=OIlF 

DC bias voltage VB 2 
VCC-2 

rension contlnull dB polarisation 2 

5·15,6·16, 
J·TEA 1035, TEA 1035 DP·24 7·17,8·18, 

9·10 

Input current II 
4,5,6,7, 

Couf'IInt d~.nt'" 
TEA1035DP·18 12,13,14, -1 

15 

TEA1035 DP·14 4,5,6,9, 
10,11 

Input current dispersion between the two 
way of a same channel 
Ol",."ion tift COUfllnu d'lInfm t:/Bs vol. d'un 
mI"",UM/ 

I nput impedance ZI 47 
ImpAdsnclI d'entrell 

·1 nput capacitance CI • c.pacitB d'onttH 

* Characteristics measured with external component schown in application circuits 
OJrsctIJrln;quBs mesur. avec les composantl e)(~riBurs Indiqu~s dans Ie, .cMmss d'.ppliC8tion 

4/10 
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VALUES 
VALEURS 

TYP. MAX. 

10 20 

40 

VCC-o,5 

2 

+1 

100 

10 

UNITS 
UNITES 

V 

°e 

°e 

UNITS 
UNITES 

mA 

dB 
dB 

V 

IlA 

nA 

kn 

pF 



TJ;A1036 

ELECTRICAL CHARACTERISTICS (continued) 
CARACTERISTIOUES ELECTRIOUES (suite) 

PARAMETERS SYMBOLS PINS 
VALUES 

UNITS VALEURS 
PARAMETRES SYMBOLES BROCHES UNITES 

MIN. TYP. MAX. 

Capacitance between two nearest inputs 3 pF Capacit6 entre deux entrees vo/sines 

Switching threshold VH 11,12,13,14 
4,5 V 

J·TEA1035, TEA1035 Dp·24 
Seuil de commutation 

TEA1035 DP·18 8,9,10 sur /es ent~es 
decommande TEA1035 Dp·14 VL 

7,8 1,5 V 

Separation between 20 Hz and 15 kHz 
Isolation de 20 Hz 8 15 kHz 

GeneraWr impedance <2,2 kU 
Im~dancfl du genBrBreur 

Input signal level 1 Veff 
Niveau du signal d'entrlJe 

Between a non selected way and corresponding 
channel output 

70 80 dB Entre une VO/II non commutfJe et /a sortie du canal 
correspond8nt 

Between a selected way and the other channel 
output 70 80 dB 
Entre un. 1I0/e commuMe et /a sortie dB I'autre canal 

Control inputs impedance 0,1 3 MU Impedance des entrees de commands 

J·TEA 1035, TEA 1035 DP·24 3,21 
Output impedance 

TEA 1035 DP·18 Zo 3, 16 2,2 kU Imi»dance dfl sortie 
TEA1035 DP·14 3,12 

Gain G -0,5 0 +0,5 dB Gain 

Bandwidth :t ±0,1 dB B 20 15000 Hz Bsnde"...ntfl 

VI =0,2Veff . 0,004 0,1 % 
Distortion VCC=14V VI =0,5Veff d 0,003 0,2 % 
Distorsion VI = 1 Veff 0,005 0,5 % 

Noise voltage RG 0;;;2,2 kU Vn 10 ",V Tension em bruit 
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.. '" t! 
"-
0 

I 

Rp 

RC 

Ce 

Cs 

Cp 

CF 

E4 

E3 

E2 

El 

EO 

VB 

10xCE 10xAp 

o-\! o 

~ 1111 

~ 6 

o---{! 18' 

~ 

I L ______ • ___ _ 

I 

I 
1 t-------

~ ~ 171<1"'i I 
1------

o---{! 8 

o-\! 16 I 

~ 
1------

9 

2 xcs 

> 13 ~ 

)----------~~~ 121 ~ 
- - - - - - - - - - - - - -- - - - - - - i 

I 
1 
1 
1 
1 
1 

------- ----- ------- 1 I 
I 
I 
I 
I 
I 

~ III I '-' 
~i 0_ 
~< 

~! tt=: h. 23 
!i!: p .. 

24 ~ 

VH } 
VL 

o-\! 15 L __________________ ~ 

VH 

Inputs biasing resistance 
Rhi,tBnce de polarisation d,s entrM 

47 kn 4 X AC 

ContrOl input biasing resistances 10kn 
R~$ilfllnce de poler;SIItion des ettrrHs de comfTJllnde 

Input coupling capacitor 4,7 ~F 
CondenSStflUf de liaison d',ntr~e 

Output coupling capacitor 22~F 
CondenlBttJUf de '_ilOn de ,orr;e 

Cl~ ~C3~C4l 0 

VL 

Bias filter' capacitor l00~F 
eomMnlllteUf de filt"". de III poIM;ution 

Supply voltage filter capacitor O~F 
Cont/enl8tBUf ,. filt,.,. de ".Umentation or/ou 

1 ~F 

s 

VB 

CF 

VCC 

Logic levels 
Niveeux logiqufl$ 

[lP
~~ 
!llr
~n 
til> 
~-4 

~~ 
~!2 
;:jl> 
01:) 
C!:::D 

~ 

... 
..:.. 
~ 

.; 
-4 
m 
~ 
o 
&I, 
S6 
~ 

-4 
m ,. ... 
o 
w 
(II 



~ 

Rp 

RC 

CE 

Cs 

Cp 

CF 

I 
,-------1----
I 

I 
I ,-------

I 
1------

t:::c::J::J 1,,1 cr:n~ 

I nputs biasing resistance 
Rhi.r.nce de pol.r/lIlt/on de. entries 

47 kn 

Control input biasing resistances 
R4sirmnce de polar/arion de, entrHs de commands 

10kn 

Input coupl.ing capacitor 
Condensstsur delisllon d'.n~. 

4,7,.F 

Output coupling capacitor 
CondenattJur de 1m/son de IOftie 

22,.F 

Bias filter capacitor 
Conden.teuf de flit,.. .M po,.,i.tion 

l00,.F 

Supply voltage filter capacitor O,.F 
CondilnatllUf dB filt,..,. de r.,imtJnt6tion or/ou 

------------ ----- ----I 

----------------

. Control log, 
Logique dB ComtrMnds 

I 
I 
I 
I 
I 
I 
I 

i! 
l~ 
g.:g 
~-.,< 
.-.8 
§'" 
!iI 
iI~ 
g.!' 
~ 

3x RC 

2 x Cs 

3 ~ 

~ 

VH 

VH 

VL 

"f~fi 0 VL 

s 

CF 

VCC 

} 
Logic levels 
NilfNU)( /ogiqulJS 

lql> 
:t~ 
~!: :bn 
Ol> 
~-t 
:gO 
.... Z 

~S! 
~~ 
~::D 

~ 

-t m 
l> ... 
~ 
C 
~ 
.:. 
CO 

l,.F 
~~I ________________________________________________________ ~ 

-t 
~ .. 
o 
!;l 



~ ::: 
0 

Rp 

RC 

CE 

Cs 

Cp 

CF 

VB 
r-..... 

6 x Rp 
6xCE r:=?:1 

6 ~ 
E2 

~ ~ 11 

~ -
" 

I 

~ I '----_ c1"'! n_. ___ _ 

El o--{! 

~ 
10 

o--{! 4 

1 L ____ _ 
I 

EO 

---------------------, 

, 

1 
1 
1 
I 
1 
1 
1 

2 xCs 
3 ~ 5 

12 
ij--o 

---, I rfi. "-'-fB 
ii! 

l~b "'~ [~ 14 ~ CF .. ~ r ~ 13 ' VCC 
o---(! T ~ I 9 p. 

~ -~ 
L______ : 

Inputs biasing resistance 47 kP. 
Resistance de polarisation des entrees 

Control input biasing resistances 10kU 
Resistance de polarisation des entrees de commands 

Input coupling capacitor 4.7 ~F 
CondBnSllttlur de liaison d'entree 

Output coupling capacitor 22 ~F 
Condensst6ur de liaison de sortie 

Bias filter capacitor 100~F 
Condensareur de mfrage de Is poiarilBtion 

SupplV voltage filter capacitor O~F 
Condenssteur de fiJtrllge de "alimentation orlou 

1 ~F 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Control logic 
Logique de Command. 

2 X RC 

Cl1tC2~ 0 

VH 

VL 

VH } 
VL 

Logic levels 
NilltMUx logiquBS 

rJ~ 
~r 
~n 
tJ» 
:t::! 
=8 0 ... Z 
~2 
:::!» 
oc;) 
<::JI » 

3: 

..... 
m 
l> .. 
o w en 
C 

~ 
~ 

..... 
~ ... 
2 
UI 



APPLICATION EXAMPLE 
EXEMPLE D'APPLICA TION 

TEA1035 DP-14 

G inputs 
G output Entre .. G Sortie G _____ _ 

1111 
221lF 4,7 IlF 4,7 IlF 4,7 IlF 

47 kG 

Rp 47 kG 

.-h I ' I 
~ o-,,=-:..J ___ J I L ________ J 

TEA1035 DP-14 

47 kG Rp 

47 kG Rp 

Rp 

c,;t~tr"T;"T;"' 
D output 
Sortie D D inputs 

EntrHs 0 

TEA1036 

1 
RC 10kG 

I 
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TEA1036 

CEI 
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CASE I BOITIER CB-68 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIOUE 

•• 2.54 .!,~~~. 

24~~:f,~': , 
CB-68 

2.5. 2.S4 2.54 2.54 2.S. 2.5 .. -- -, -r 

3.1 .. 

DIN 

TO-116 
eEl O.A r.A 

DIN 

C" 

CASE I BOITIER CB-225 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIOUE 

" '" 18 ~:flt~::1 

D ..... T ..... 

CB-2 

, 
CB-22S 

TO-116 (CB-2) 

DPSUFFIX 
PLASTIC PACKAGE 

SUFFIXE DP 
BOITIER PLASTIOUE 

These specifications are subject te change without notice. 
Please inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

VIDEO SWITCHING CIRCUIT FOR TV 

This integrated circuit provides all video switching allowing connections 
between the peri TV plug and video sections in the TV set. The TEA 2014 
is supplied in a 8 leads case C8· 98. 

Main features 

• 1 video output 75 n . 1 Vpp no switched 
• 1 switched video output 2 Vpp 
• Video cross talk : 50 db typical 
• Short circuit protection of inputs and outputs 
• Clamped video inputs. 

TYPICAL APPLICATION AND TEST CIRCUIT 

Vee 

~ { Switching Input {O or no con_.- video TV > 7 V • ex_nal video 
...-r=:r-_ 

10 len 

5 

I 
G -2 

Exmnal --11-----{:J---."""-! 
video Input--' 

/\ 
VideoCOml~ 

fn>m TV --.I--G ..... - ...... t--+-' 
2Vpp 

We advice te protect the 75 11 output through • 75 11 reoiltw for supply vol_ 
u_then9V. 

1IIOMSON SEMICONDUCTORS 
SaI ............. rt .. 
415, av. d. l'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 948 97 18 I Telex: 2CM780 F 
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TEA 2014 

VIDEO SWITCHING 

CASE CB·98 

~ 
1 

DPSUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

I·Ground 
2 • 75 11 video output 
3· In_ video Input 
4 • Not to be ulld 
5 • SWItching Input 
6 • Switched vldao output 
7· Supply vol_ 
a· E_mol video Input 

~ 
~ _______________________ -Jr 



TEA 2014 

MAXIMUM RATINGS 

Roting Symbol Volua Unit 

Supplvvol_ VCC 18 V 

Operating temperature Toper °c 

with load> 150 n -10,+ 100 

~hload- 75n -10,+ 70 

Junction temperature Tj -40,+ 150 °c 

Storage temperature Tstg -40,+ 150 °c 

Minimum DC load resistor P6 600 n 

Minimum DC load resistor P2 75 n 

THERMAL CHARACTERISTICS 

I Characteristic Symbol I Value Unit I 
I Junctlon-ambient thermal resistance Rthlj-a) 90 typ. °CIW 

ELECTRICAL CHARACTERISTICS 

Tamb =+ 25·C, VCC = 9 V (unless otherwise noted) 

Characteristic Svmbol Min TVp Max Unit 

Supply voltage range Vce 8 - 14 V 

Supply current (no load on pin 2 and pin 6) ICC - - 20 rnA 

Supply current (with 75 n between pin 2~1. with 600 n between pin 6-1) ICC - 75 - mA 

Total povver dissipation with load Ptot - 450 - mW 

Internal video input swing from picture FI (Positive video) - - - 4.5 Vpp 

I nternal video input impedance (Positive video) - 50 - - Kn 

Internal video Input bias CUTrent (Positive video) - 10 25 40 ,.A 

External video input swing (Positive video) - - - 2 Vpp 

External video input impedance (positive video) - 50 - - Kn 

Switched video output swing - - - 4.5 Vpp 

Switched video output dynamic impedance - - - 20 n 

Switched video DC output voltage (Sync. pulse level, note 1) (600 nI - 1,7 2 2,4 V 

Switched video band width 1-1 dB) - 6 - - MHz 

Switched video output gain dB 

Pin 6 - pin 8 (gain with 600 n load) - +4 +5 +6 

Pin 6 - pin 3 (gain with 600 n load) -1 -0.5 0 

External video output swing (with 75 n load) - - 2 2.2 V 

External yldeo dynamic output impedance - - 10 - n 

External video DC output voltage (Sync. pulse level, note 1) (750) - 1,7 2 2,4 V 

External video output gain (Pin 2 - pin 3 gain With 76 n load) - -1.8 -1 -0.4 dB 

Switching input unactive low level or unconnected pin (TV receiving' - 0 - 3 V 

Switching input active level (ext. receiving) - 7 - VCC V 

Switching input impedance - 10 - - Kn 

Video rejection between tVllO inputs dB 

Oto 5 MHz - - -50 -
1 KHz - -50 - -

Differential group dalaV - - 15 - n. 
Linearity diltortion % 

Lurna hest line 17) - 2 -
Chroma (test lina 331) - 2 -
Intermodulation LUma - Chroma (test line 331) - 5 -

SupplV voI_ .. joetlon (1 KHz) I - 40 50 - dB 

Note 1 : Use 8 video signal with a synchro pulse in order to make the clamp work in a correct way (75 n to the ground and 10 ",5= in serie), 

2/3 
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CASE CB·98 

DPSUFFIX 
PLASTIC PACKAGE 

"'''"'w... "1 121_. 
, 1 I 

Datum I 
Or B'2Sma .. 

~ ! ~ , . 
- '0 

OA T ... 

80utpu,s , 
C8-98 

This is advance information and specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 

TEA 2014 
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I TEA 2014 

NOTES 
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THOMSON 
SEMICONDUCTORS 

VERTICAL SWEEP FOR BLACK AND WHITE 
AND 90° COLOR T.V SETS 

The TEA2015 A is a complete vertical sweep system designed for TV sets. 
It includes a fly-back generator a triggerabie ramp genarator. a power am· 
plifier. a blankinltPUlse genarator and safety systems. 

Its ·lal1l8 output transistors and special "single in·line" case make it able to 
work without any external power stage and give it a good reliability. it is 
protected against thermal over load and short-circuit. 

MAIN FEATURES 
• Vee max. 30 V 

60 V (Flyback) 

• lOUT =±1 A 
• No frequency edjustment 
• Linearity adjustment possible to suppress 
• Frequency and linaarity adjustments may be suppressed for stendard 

operation. 

BLOCK DIAGRAM 

Vee 

TEA2015 A 

VERTICAL SWEEP FOR 
BLACK AND WHITE 

AND 90° COLOR TV SETS 

CASECB·230 

SPSUFFIX 
PLASTIC PA~KAGE 

~ 
~ L-----------------------------____________________________________________ ~Z 

1IIOMSON SEMICONDUCTORS 
Sal .. hNdquorton 
46. ev. d. "Europe - 78140 VELIZV - FRANCE 
T.I. ,(3) _ 97 19 I T.I .. ,204790 F 
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TEA2016 A 

FUNCTIONAL DESCRIPTION 

This integrated circuit, specially intended for 90° color TV sets, includes the following built in unjts : 

Oscillator 

It provides a linear positive gOing ramp voltage. The amplitude keeps proportional to Vee. The free running 
frequency is fixed by external components: one capacitor and one resistor. TIle frequency drift versus Vee 
or temperature is very low. 

Synchronization 

The synchro stage is gated in order to allow input pulse action only during the last fourth of free run
ning period. 

Blanking 

During normal operation the circuit provides a positive blanking pulse of 12.6 Volts amplitude. The dura
tion is slightly adjustable around 1.3 ms, depending on the value of an external resistor (pin 4). 

Power amplifier 

The output stage is a complete power amplifier with high current capability, allowing direct driving of 
deflection coils. It includes thermal and short circuit protection. 

Fly-back generator 

During the retrace time the output voltage is permitted to reach 2 x Vee, due to a built in system (fly-back 
generator) and few external components. 
But, the circuit can be used without fly-back generator. 

ABSOLUTE MAXIMUM RATINGS 

Direct supply voltage Vee 35 V 

F Iyback peak voltage VFB 65 V 

Output current (repetitive) 10 ±2 A 

Output current (non repetitive) 10 ±2,5 A 

Storage and junction temperature Tj - Tstg -40 • +150 °e 

Current at pin 13 
non repetitive 

\ repetitive * IFB ±2,5 A 

IFB ±2 A 

"t';;1 msforto =20ms 
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CASECB·230 

Substrate 

2 Synchronization 

3 Oscillator capacitor 

4 Reference current 

5 Oscillator output and F. adjustment 

6 Blanking output 

THERMAL CHARACTERISTICS 

Junctionilmbient therma I resistance 

Junction-case thermal resistance 

DIN 

eEl D."'.l'" 

PIN CONFIGURATION 

1~ 

7 Power amplifier + input 

B Compensation 

9 Power amplifier - input 

10 +VCC 

11 F Iyback generator 

13 Outputs , 

12 

13 

C8·230 

V CC power stage 

Output 

50 

7 

CASE CB·230 

SPSUFFIX 
PLASTIC PACKAGE 

TEA201& A 

°C/W 

°C/W 

3116 
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TEA2015A 

GENERAL ELECTRICAL CHARACTERISTICS (refer to the test circuit) VCC= 23 V • lamb = 25°C 

PARAMETERS TEST CONDITIONS MIN. TYP. MAX. UNITS 

Supply current without load (pl0 and P12) 1(10) + 1(12) 25 50 rnA 

Triggering time (pull·in-range) to = 23.5 ms 5.8 ms 

Free per iod time Co = 0.1 /IF 21.6 23.5 25,4 ms 
R4 = 63,4 kf! 
R5 = 7.87 kf! 

Pin 5 peak to peak oscillator saw-tooth voltage Co = O.I/IF Vee/3 V 
R4 = 63,4 kf! 

Vee= 22 V 

Blanking pulse time Co = O.I/IF 1,15 1.3 1,45 ms 
R4 = 63,4 kf! 

Pin 6 blanking pulse amplitude 12.6 V 

Blanking available pin 6* current 150 /1A 

Blanking time drift versus temperature ~ 
dTj 

1 /Is!°e 

Amplifier input bias current 1(9) -1(7) 100 nA 

Synchronisation 

Pin 2 input current 1 /IA 
Input impedance 0.5 kf! 
Maximum voltage 1.5 V 

Oscillator frequency drift versus supply voltage Vee = 15+ 25 V 0.1 HzlV 

dF 
dVee 

Oscillator frequency drift versus temperature 0.003 Hz/°e 
dF 

dT case 

Thermal protection 140 °e 

*To get an upper blanking current, put an external resistor from 6 to Vee 
The pin 6 capabilitY to SWitching an external current to ground is 4 mA 

5118 
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TEA2015 A 

DYNAMIC TEST CIRCUIT 

+vcc 23V 

470 ~F 

H 1 pF 

~2PF . 

C2 
R5 20 kn Rl IN 4148 ... , " .. , 

~~ 1 % 6~rl .... 
C3 :7 pF 

.... .L 0,22 pF 1N 4001 02 
Blanking 01 

.C5 2,2 !l 
R9 

63,4 kn 1 % 6 7~ 10 12 11 2 • As 
4 13 ,-l-1 nF "-

C8 
, 

TEA2015A R7 , , 390 kit YOKE 

Synchro 2 8 ~--n-~ 30mH 

3 5 ' ,9 1 15 it 
150 p> 0,9 App 

470k"~ 
C6 

-- r--

~' 
330 k1! 1 ':t, 

-L-J-

~";"; I R3 R4 I Rl0 

C7 T l00nF 470 pF ~·I CL 
CO 7,87 kl! R7 

1% 

~ )10~" r 1 l! 
R8 A Rll 

~~ 22kH ~~ ~~1 , 

If necessary connect a capacitor 1 nF between pins 9 and 7 to reject line influence, 

FREQUENCY VARIATION OF UNSYNCHRONIZED FREQUENCY VARIATION OF UNSYNCHRONIZED 
OSCILLATOR VERSUS SUPPLY VOLTAGE OSCILLATOR VERSUS TEMPERATURE 

Fa Fa 
(Hz) (Hz) 

42 42.43 ....... .... ....... .... ...". 
42,5 ..... ...... ..... 42,55 -- - - -- ....., 

..... ..... -- ...... ..... 
42,62 

44 

15 18 25 vcc (V) 15 40 60 T case (OC) 
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TEA2016 A 

ELECTRICAL CHARACTERISTICS FOR DEFLECTION CIRCUIT WITH VIDEOCOLOR PIL A 421 X SERIES COILS 

PARAMETERS SYMBOLS TEST CONOITIONS MIN. TYP. MAX. UNITS 

YOKE FEATURES PIL S4 

Resistance Rd 15 n 

Inductance Ld 30 mH 

Peak to peak yoke current ICC 0,9 A 

Supply voltage VCC 20 22 V 

Supply current VCC = 22V 155 rnA 

Fly·back time VCC = 22 V 1 ms 

IC power dissipation Po VCC = 22V 2,3 W 

Pin 12 operating peak current in fly· back IFB ± 0,45 A 
generator 

Non repetitive (accidental) maximum peak t = 1 ms 
±2 A 

current in fly·back to = 20 ms 

Pin 13 non repetitive (accidental) maximum 
±2,5 A 

peak output current 

Fly·back voltage 44 V 

C3 = 100nF 

Pin 5 oscillator saw·tooth amplitude VCC = 22V 9 V 

R4 = 63.4 kn 

C3 = 100 nF 

Pin 6 blanking time VCC = 22 V 1,3 ms 

R4 = 63,4 kn 

Junction temperature with heatsink of T j VCC = 22V 
70 ·C 

Rth = 10·C/w Tamb= 30·C 

./ 
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TEA2015 A 

TYPICAL APPLICATION CIRCUIT FOR 90° COLOR TV SETS USING A 421 X TUBE 
WITH NO LINEARITY ADJUSTMENT 

R5 20kn 

1% 

+Vcc 22V 

470"F 

~-l 

!~ 
680kn 

1 % 

lN4148 

Blanking _-----~ 
IN 4001 C3 47 "F 

01 
02 

2.2n 
R9 

6 7~ 4 
lnF ~, R6 

C8 

2 
3 5 

l rs 'tr CO 

, 

10 12 

, , TEA2015A , , , 
',9 

330 kn 

R3 

680k£! 

11 
130---.----<_---, 

8 

R2 
390 kn YOKE 

10 pF 
C6 

30 mH 

15 n 

If __ ry connect a capacitor 1 nF between pins 9 and 7 to reject line influence. 

TEA2015A 

5 9 

Lin. 1 Mfl 

330kn 330kn 

WITH LINEARITY ADJUSTMENT 

RI =1 Mfl 

R5=33Kfl 

Rd 220 n 

R O.C 

Correction 

Tl00nF 

• 15kU 

D.C COrrection 

A 
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TEA2015A 

ELECTRICAL CHARACTERISTICS FOR SMALL SCREENS/W DEFLECTION CIRCUIT WITH SERIES COILS 

PARAMETERS SYMBOLS TEST CONOITIONS MIN. TYP. MAX. UNITS 

YOKE FEATURES SERIES COILS 

Resistance Rd 14 n 
Inductance Ld 28 mH 

Peak to peak yoke current ICC 0,6 A 

Supply voltage VCC 12 V 

F Iy·back time VCC=12V 1,2 ms 

Power dissipation in the IC Po VCC = 12 V 0,9 W 

Pin 11 operating peak current in fly-back ± 0,3 A generator 

Non repetitive (accidental) maximum peak t = 1 ms 
current in fly·back to = 20ms 

±2 A 

Pin 13 non repetitive (accidental) maximum ±2,5 A peak output current 

Fly-back voltage 24 V 

Pin 5 oscillator saw·tooth amplitude VCC = 12 V 4,7 V 

Pin 6 blanking time VCC = 12 V 1.3 ms 

Junction temperature without heatsink Tj VCC = 12V 
75 ·C 

Tamb= 30·C 

9116 
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TEA201& A 

TYPICAL APPLICATION CIRCUIT FOR SMALL SCREEN 81W TV SET SERIES COILS 

10/16 

152 

1 ~F 

+Vcc 12V 

470~F 

~ 
!~ 

R5 20kn R1 1N 4148 

Blanking 4------, 

R6 

_-----<02 
3 

1 " 390 kn 1 N 4001 C3 47 ~F 02 

2.2n 
R9 

O.2~F .C5 01 

12 7~ 10 
1 nF ", 

C8 ',TEA2015A , , , 
s 

470kn 

R3 

71J7kn R7 

',9 

, 
330 kn 1 " 

R4 

C7 

2 11 
13O----+-----1~-__, 

8 

R2 
390kn 

10 pF 
C6 

820kn 1" 

YOKE 

28mH 

14n 

If ne_ry connect a capacitor 1 nF between pins 9 and 7 to raject line influence. 

Rd 330kn 

R D.C 

Correction 



TEA2015 A 

ELECTRICAL CHARACTERISTICS FOR SMALL SCREEN BIW DEFLECTION CIRCUIT WITH PARALLEL COILS 

PARAMETERS SYMBOLS TEST CONOITIONS MIN. TYP. MAX. UNITS 

YOKE FEATURES PARALLEL COILS 

Resistance Rd 3,5 n 
Inductance Ld 7 mH 

Peak to peak yoke current ICC 1,2 A 

Supply voltage VCC B,B 10,8 V 

Fly·back time VCC = 10,BV 0,8 ms 

Power dissipation in the Ie PD Vce = 10,B V 1,5 W 

Pin 11 operating peak current in fly-back 
±O,6 A 

generator 

Non repetitive (accidental) maximum peak t = 1 ms 
current in fly·back to = 20ms ±2 A 

i 

Pin 13 non repetitive (accidental) maximum ±2,5 A 
peak output current 

Fly·back voltage 21 V 

Pin 5 oscillator saw·tooth amplitude Vec = 10,B V 4 V 

Pin 6 blanking time Vec = 10,8 V 1.3 ms 

Junction temperature with heatsink of Tj Vee = 10,8 V 
B5 ·C Rth = 30·e/W Tamb= 300e 
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TEA2015 A 
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TYPICAL APPLICATION CIRCUIT FOR SMALL SCREEN B/W SET PARALLEL COILS 

1 ~F 

R5 18.2 kH 

1 % 

Blanking 4-------, 

+ VCC 10.8 V 

470lJ,F 

~ 
Jt::-i 

390 k!l lN414A 

1% 
I}-. - ..... ------, 

IN 4001 (;341 ",F D1 ~ O.2IJ.F 

'J,'JU 01 .C5 
.... -o--_Cl----o---o----o......, li9 

6 
4 

R6 

2 
3 

l00nF 

2.5% I co 

, 

7~ 
1 nF ~" 

10 12 

C8 
, 

TEA2015 A , , 
" , 

5 ',9 

470 kH 

7.B7 kn 
1 % 

R7 

R3 

11 
13 

R2 
390 kH 

If necessary c:onne!'t a capacitor 1 nF between pins 9 and 7 to reject line influence. 

Rd 1()() H 

R O.C 

Correction 



TEA2016 A 

APPLICATION INFORMATION 

Blanking time 

Can be adjusted by the value of R4 

R4 = 63,4 kn Co = 0,1 J.lF tblank= 1,3 ms 

Automatic format correction 

The saw-tooth amplitude is proportional to VCC so that the format is made automatically· when the supply 
voltage is given by the horizontal transformer. In an other case two other possibilities. 

a - When the voltage correction comming from the beam current increase and the amplitude must decrease. 

r--

Svnchro~ 2 

Voltage 
correction 

63,4 kn 

Format correction 5 % 

Vee 20 v 
Voltage correction 0 - 1 V 
No effect on the free frequency 

--c 4 

TEA2015A 

In this case if the amplitude decreases of 5% 
the blanking time increases of 5%. 

13116 
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TEA2015 A 

b- When the voltage correction decreases and the amplitude must decrease 

63.4 kn 6 7 10 12 11 
4 13 

TEA2015A 

Synchro 2 8 
3 5 9 

.100nF 

, R2 
Rx 38kU 

R1 
680kU 

T 
De voltage 
correction 

Rx must be adjusted to compensate the parabolic effect of Rl if there is no linearity adjustment. 

Format correction 5 % 
De voltage correction 2 V - 0 
Vee 20 V 

- no effect on free frequency 
- Blanking time variation';; 3 % 

Synchronization network for synchro coming from TBA 920 Pin 7 

t 100 nF 3.3 kU 

_
____ T_B_A_~ __ O __ ~7 ~----~I~-----c~------.-----~----~L2 ____ T_E_A_20_1_5_A_ 

- 47nF1 

14/16 
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TEA2015 A 

Automatic standard switching with constant amplitude (50 Hz - 60 Hz) 

r--

TEA2015 A 

.- 4 5 I 
A1 A2 
310 kn LO 40 kn 

A4 

J 
1N 4148 

63,4 kn 

~~ Asl J 7,87 kn 

I SOHZ ~ ~ ~~ 
50 Hz 

Rl = 5 R4 
, R2 = '5 R6 

Printed circuit board layout information refered to the application diagram 90° COLOR TV SET 

15/16 
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TEA2015 A 

COMPONENT SIDE COPPER SIDE 

TEA2015A 

Rd 

Each power ground 1,2,3 (refer to the application diagram 90° COLOR TV SET) must be connected to 
the -supply (pin 1) with a minimum copper resistance. 
Other grounds (oscillator and outputs) must be well decoupled from the power ground and connected 
to the -supply. 
Copper connections to pins 7 and 9 as short as possible to reject the line influence. 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

TV VIDEO PROCESSING I.C FOR COLOR TV SET 

The TEA5030 is a new video processor I.C compatible with all standards 
PALISECAM/NTSC and new needs such as teletex, antiope, TV games, 
remote control etc ... 

PRINCIPAL FEATURES 

• Matrixing of R, G, B signal from (R-Y) and (B·Y) 
• Electronic control of contrast, brightness and saturation 
• Three channels video switch, for selection of internal signal (broadcast) 

or external R, G, B information 
• Automatic cut-off adjustment. 

SIMPLIFIED APPLICATION DIAGRAM 

1 Vpp --...J 
InputVideo~ 

IR-VI--I 

IB-VI--I 

Y delay line 

TEA5030 

Saturation 

R 

G 

Output 

B 

TEA5030 

TV VIDEO PROCESSING 
I.C FOR COLOR TV SET 

CASECB·132 

DPSUFFIX 
PLASTIC PACKAGE 

Picture tube 

R 

Video G 
ampliflar t-"'-e ..... -

B 

~--------------------------------------------------------------------______________ ~i 
1HOMSON SEMIICONDUCI'OR5 
SoI ............. rton 
45.8\1. d. l'Europe· 781.0 VELIZY· FRANCE 
Tel. : (3) 948 97 18/ Telex: 204780 F 
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TEA5030 

In order to ensure compatibility with standard video 
transmission systems the luma input is a high impedance, 
AC coupled, designed to accept a 1 V video signal. After 
a X3 gain voltage amplifier the inverted luma signal is 
brought out to the luma delay line. This output is low 
impedance to match the delay line accurately, and as the 
signal is inverted, it is highly suitable for driving a syn· 
chronization separator such as the TOA2593 or TBA920. 

Following the luma delay line the video is controlled by 
an electronic gain control with a range of 40 dB. 

The DC lurna level is locked on the black level (cut-off 
current) with a range of ± 1 V depending of brightness. 
The DC voltage level is clamped during each line retrace 
and an external capacitor holds this voltage during the 
line trace. 

After brightness and contrast controls the luminance is 
fed to the matrix with R-Y and B-Y signals. 

The R-Y and B-Y inputs are high impedance with AC 
coupling, compatible with decoder I'Cs such TEA5630 
for SECAM and TEA5620 for PAL. 

The voltage gain of R-Y and B-Y is controlled by satura
tion. The saturation is in tracking with contrast and then 
the R-Y and B-Y signals are fed to the matrix and summed 
with on-.screen display signals which are controlled in gain 

2/10 
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by the luma contrast control. Each input is AC coupled 
and black level clamped using the coupling capacitor as 
the storage element for the clamp voltage_ 

All the controls have an active range of 0.5 to 4.5 V ma
king them compatible with Of A convertor derived con
trol signals, such as those from remote control systems. 
The three on-chip output stages are high gain class B 
amplifiers with the gain set by parallel feedback resistor. 
This gives a well defined gain and stable output voltage 
level. The beam current in each cathode of the picture 
tube is monitored by a high-voltage PNP transistor. A 
sample of this current is fed back to the IC. 

In the luma signal a reference black level is inserted du
ring the line and frame blanking periods. While this re
ference level is present, and after the frame flyback, the 
output stage feedback input goes high impedance and an 
internal comparator is actived. 

This circuit compares an internal reference voltage to 
the voltage developed across an external resistor by the 
picture tube beam current, and the output voltage is 
trimmed to get the desired cathode current value. 

An internal logic delivers blanking and clampling pulses 
from the normalized sand castle and frame retrace signals. 



TEA6030 

MAXIMUM RATINGS 

Rotlng Symbol v ..... Unit 

SUpply vol_ VCC 16 V 

Oporotlng _ure r ..... T_ 0,+ 70 ·C 

S_temperoture ra .... TIIg -65, + 150 ·C 

THERMAL CHARACTERISTICS 

CJw.t_ic Symbol VoIIHI Unit 

JunctiorHmbient Rthij ... , 56 ·CIW 
thermal relistanee 

PIN CONFIGURATION 

Ground B-Y input 

Blue output R-Y input 

Blue clamp Saturation control 

Blue feedback Voltage ref 

Grean output VCC 

Greanclamp Ground 

Grean feedback Video input 

Red output I nvane video outpUt 

Red clamp Video delaved input 

Red feedback Contrast control 

Fast blank Yclamp 

Blue O.s,O. input Brightness control 

Red 0.s.0. input Frame retrace 

Green 0.s.0. input Sand-Castle 

3/10 
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TEA5030 

ELECTRICAL CHARACTERISTICS 
T 8mb =+ 25"e ; Vee = 12 V (unless otherwise noted) 

Choroctwiotic Symbol Min Typ MOl( Unit 
Supply vol_ Pin 24 VCC 10.8 12 13.2 V 
Supply current Pin 24 ICC - 55 - mA 
Intornal voltage ref. Pin 25 Vz - 9 - V 

Video input Pin 22 - - 1 - Vpp 
Output vo'- inv. video (V22 • 1 Vppl Pin 21 - - 3 - Vpp 
Max output voltage swing Pin 21 - - 7 - Vpp 
- 3 dB bandwidth Pin.2·!i-8 - 4.5 5 - MHz 

1ft-VI input vol_ (100 'l(, modulation I Pin 27 - - 1.4 2 Vpp 
IB-VI input vol_ (100 'l(, modulationl Pin 28 - - 1.0 2 Vpp 
- 3 dB bandwidth - 1.5 - - MHz 

Lumagain 
G21/22 Pin 21 - 8.5 10 11.5 dB 
G2/lO ; G5/lO ; GB/lO at max adjustamont Pin.2.fi-8 - 14.5 16 18.5 dB 

Differential gain fault: Lume channel - - - 0.5 dB 

Chroma gain 
G8I27 at max adjustment - 12.5 14 15.5 dB 
G2/2B at max adjustment - 16.5 18 19.5 dB 

Chroma gain retio at max adjustment - 1.45 1.55 1.70 

Voltage control for electronic potentiometers 
Contrast (Pin 191· Saturation (Pin 261 
Ringe of adjustment 
V19 - 5 V; V2B· 5 V - - Gmax - d8 
VI9-0V;V26-0V Attenuation - 40 46 - dB 

Brightn ... (Pin 171 
Vout adjustment (V17 varying from 0 to 5 VI - - ±1 - V 

On lereen dilPlay inpuu Pin. 12·13·14 
OSO input voltaga (Black to white I .. ail - - 1 2 V 
OSOgain (V2I12 ;VBlI3 ;V5I141 - 13.5 15 17 dB 
OSD gen .... tor max Impedance - - - 75 n 
- 3 dB bandwidth - 5 - - MHz 

Fest blanking throahold - - 0.5 - V 

Max output yoltage swing Pins 2-6-8 - 7 8 - Vpp 

Foed-back threshold Pin. 4-7·10 - 1.7 2 2.4 V 

Sand-castie Input Pin 16 

Clamp V --:tt-8V 
- 8 - V 

Line blanking _. - 2.5V - 2.5 - V 

Frame return input voltage Pin 16 - - 2.5 - V 
Control current (V15 - V16 • 4 VI - 0.5 - mA 

Matrix coefficient 
Red output (V5/V8 with V27 '" 1 V ; V28 ·0 ; V20 ·0) - - 0.51 - -
Bluo output (V51V2 with V27 - 0 ; V28 - 1 ; VlO - 01 - - 0.19 - -

4/10 
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Sync. _ration - V\ - Delay line 

Video output l 

Video Input 
1 Vpp 

J\j\ 
Bright.- control 

Contrlllt control 

Saturation control 

- 3 Vpp Delayed video Input 

21 

27 28 

(R·Y) (S-Y) 

Flit blenk 

CI8mpY V CC Internal ref. 
On ICree" display inputs 

G B R 

25 11 '14 T12 113 

'*1-
III ,... 
R 
:;0: 

51 
~ 
:III 

R 2 ~ 
MATRIX lB. 

G 

OUTPUT 
: } Blu8 STAGE 

5 

: }Grttn 

15 16 23 

Sond_tpul. F ....... rat .... 

ol~ ________________________________________________________________________________________ ~ 

..... 

"i 
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5V 

9V 
Interne ref. 

Soturation control + L _, ... 1 

22 kn 
P4 

,\\\\\\\\ 
TIR-YI CIO 

+ 2,2 

, 220knij54 

H •• ': : ot, .. l "i""' 
C9 __ ca • 

I 
12VI 

28 

8,2knllRa 

3,9 kn I IR9 

Lj 

27 26 

2 3 

Blue 

25 

4 

C1a 

24 23 

5 6 

Green 

3Vpp 5V 

In_ video outpu'Contralt control 9 c: SInd Clitia pul18 

JtI. Bright,. .. control <? n 

22 21 

TEA5030 

7 8 

20 19 

9 10 

Red 

Felt blanking 
input 0---

!:lP5 ?5V n~ ?...r",. 

220kn 
-frame pul .. In 

1 knllR45 

18 17 16 

11 12 13 

a R 

O.S.O. inputs 

15 

14 

R44 
1 kn 

3x1Mn 

G 

of 
o 

on 
0----012V 

~ ·For tube using external N/S correction 

~ 
S 
i 
n 

~ 
:j 

-I 

i 



TEA5030 I 

COMPONENT SIDE 
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TEA5030 

N° Va_ ... p NO V ..... P N° Volue U 

RI I kO 1/4W R28 22 kG 1/4W CI I nF 
R2 22 kG IW R29 22 kG .. C2 33pF 
R3 22 kG 1I4W R30 1.5 kG .. C3 I nF 
R4 22 kG .. R31 1.2 kG ., 

C4 33pF 
R5 1.5 kO .. R32 2.2 kG .. C5 I nF 
R6 1.2kG .. R33 I kG .. C6 33pF 
R7 2.2 kG .. R34 I kfl .. C7 10 nF 63V 
R8 8.2 kG .. R35 10 kn .. C8 lOOnF 63V 
R9 3.9 kG .. R36 120 k!t .. C9 lOOnF 63V 

RIO 120 kG .. R37 75 U .. CIO 2.2~F 35V 
RII I kG .. R38 1 M!t .. CII 10~F 63V 
RI2 I kG .. R39 1 M!, .. CI2 IOnF 63V 
RI3 220 kG .. R40 1 M~l .. CI3 lO~F 63V 
RI4 10kG .. R41 75 !l .. CI4 2.2~F 35V 
RI5 I kG .. R42 75 !t .. CI5 2.2 ~F 35V 
RI6 22 k!l IW R43 15 ~, .. CI6 2.21lF 36V 
R17 22 k!l 1I4W R44 1 Ir ~, .. CI7 10,I.F 6aV 
RI8 22 k!l .. R45 1 kU .. CIIl 10,lf S3V 
RI9 1.5 k!l .. A46 220 Irt, .. C19 22 nF 
A20 1.2kll .. A41 22fJ k<l .. C20 2.2 "f 35V 
A21 2.2 kll .. A48 560<1 .. C~I 2.2 ~F 35V 
A22 I kn .. A50 470 " 1I4W C22 4.1 ~F 63V 
A23 10 kll .. A52 I kU .. C23 4.7 ~F 63V 
A24 I kfl .. A53 1 kU .. C24 4.7 ~F 63V 
A2S 120 k!l 1I4W A54 220 kU .. C25 150pF 
R26 I kU .. AS5 I kl. .. 
A27 22 kll IW 

N° Typ t- ~Col Typ 

I TI BF 422 TEA !;o30 
T2 BC237 

[Jf Typ 

TOK 

T3 BF 758 N° V"uo N° Typ 
T4 BC327 PI 2.2 kll 01 IN4148 
T5 BF423 P2 2.2 kll 02 
T6 BF422 P3 2.2 kll 03 
T7 BC237 P4 22 kll D4 
T8 BF 758 P5 22 kll 06 
T9 8F423 P6 22 kll 06 

TID BF422 07 
Tll BC237 D6 
TI2 BF 758 D6 
TI3 BF423 ZI 5V 

8110 
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COPPER SIDE 

• 

• 

• 

• 
9/10 

167 



TEA5030 
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5_08max 

L 
19 

CASE CB·132 

DPSUFFIX 
PLASTIC PACKAGE 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 



lltOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

COLOR TV PAL DECODER 

MAIN FEATURES 

• Phase locked reference oscillator 
• U and V ax is decoders 
• ACC and identification detectors 

• Killer 
• Use of a standard 4.43 MHz Xtal 
• Compatibility with the SECAM decoder TEA 5630 for PAL-SECAM 

application. 

SIMPLIFIED APPLICATION 

Burst gate pulse 

TEA5620 

COLOR TV PAL 
DECODER 

CASE CB-225 

1 

DPSUFFIX 
PLASTIC PACKAGE 

12V 

I 

;! 

L-------------------------____________________________________________________________________ ~R 
THOMSON SEMICONDUCTORS 
Sales hudquarte'l 
45, av. d. l'Europe - 78140 veLiZY - FRANCE 
Tel. : (3) 946 97 19 / Telex: 204780 F 
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TEA5620 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage Vee 14.4 V 

Power dissipation Po 800 mW 

Operating ambient temperature Tamb -20 + 70 °e 
Storage temperature Tstg -55 + 150 °e 

THERMAL CHARACTERISTICS 

Characteristic Symbol Value Unit 

Thermal resistance 

Junction·ambient Rthamb 60 ·e/w 

PIN CONFIGURATION 

Subcarrier input VCC 

ACC Capacitor Burst gate pulse input 

Burst reference capacitor goO Shift capacitor 

ACC subcarrier output Xtal Drive 

Oscillator loop Filter 1 Xtal Feed back 

Oscillator loop Filter 2 (B·Y) output 

Line retrace input (R-Y) output 

Direct channel input Delayed channel input 

*Ground Ground' 

'Pins 9 and 10 have to be both grounded. 

3/16 
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TEA5620 

ELECTRICAL CHARACTERISTICS 
Vee =+ 12 V; Tamb =+ 25°C (un(ess otherwise noted). 

Parameter Symbol Min Typ Max Unit 

Operating IUppiV voltage Pin 18 VCC 10 12 14.4 V 

Supply cUr"",t Pin 18 ICC - 40 47 mA 

DC voltage at pin 12 (VCC· 12 V) V,2.,0 - 10 - V 

DC voltage at pin 13 (VCC' 12 V) V,3·,0 - 10 - V 

DC voltage at pin 2 tWithout burst lignaU V2.10 .. 5 - V 

DC voltage at pin 3 V3·10 - 5 - V 

Bunt output signal (Bunt input 0.1 Vpp) Pin 4 Veb 0.45 0.6 0.75 Vpp 

--~-. .. _-- -_ .. ... f-.-----
Chroma input voltage (bunt pp ACe controlled) Pin 1 Vci 5 100 200 mVpp 

-_.-. -._--

ACC '01'190 Pin 4 ACC, 27 30 33 dB 

---~--- ------"-" - --- _ .. _ ... - ... 

(R·V) ... tput voI_ Pin 12 Vo (R·V) 1.2 1.8 2.4 Vpp 

Standard color bar burlt input 0.1 Vpp 

------ ~---.- ._- - ... ---.. - f--~-

lB· V) ... tput voltage Pin 13 VoIB·V) 1.2 1.8 2.4 Vpp 

Standard color bar burst input 0.1 Vpp 

._-. 

IB·V) I IR.V) ""pu' ,atio IStenda,d colo, ba,) B·VI R·V 0.8 1 1.2 Timas 

Crosatalk between (R-Y) and (B-V, channel (Bunt input 0.1 Vpp) CdB -30 - dB 

ReliduallUbcarrie, (l20pF connected to pins 12 ·13) V, - - 50 mVpp 

Color killer level Pin, 12· 13 Ek -40 -35 -30 dB 
at killer operation againat burst 0.1 Vpp 

Veo control_vity IBurs' inpu, 0.7 Vpp to ,he pinS) Il 1 1.8 2.6 Hz/mV 

IV • .,ion 0I_111IItor "-ency __ Pin 6 '0 6 vol_.) 

Pins 5·6 

4116 
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TEA5620 

ELECTRICAL CHARACTERISTICS (Continuedl 
Vee =+ 12 V; Tamb =+ 25°e (unless otherwise noted). 

"-_ Symbol Min Typ Mu Unit 

Pull-in frequency range (Burst input 0.7 Vpp to the pin a, Fp ±500 ±800 - Hz 
(Variation of burst frequency.) 

Pin 16 

Ph818 hold characterilticl (Phase deviation for 100Hz N rum) tP - 0.03 0.06 o/Hz 

Line retrace threshold Pin 7 VdLr - 2.5 - V 

Sampling pul .. thmhold Pin 17 VdL 0.66 0.8 0.9 V 

Color killer leak ELK - - 10 mVpp 
Standard color bar lignal component, when kill.r il on. 

Pins 12 ·13 

Input impedance Pin 1 Z. - 2.6 - Kn 
F -4.43 MHz Vi- 1OOmVpp 

- 10 - pF 

Oscillation start supply voltage Pin 14 V'S - - 8 V 
Vee riling from IOWlide. 

Thermal .... stanc:a Rthlj-e' - 60 - °CIW 
Junction-embient 

5116 
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TEA5620 

680n 

Subcarrier 
input 

L" 

TYPICAL APPLICATION AND TEST CIRCUIT 

2 

3 17 5 

Burst gate pulse 

DLMATRIX 

TEA 5620 

6 15 

I 10nF 
156PF Cg CIS 

, , 

14 
12pF 
C13 

10pF 
C14 

GENERAL DESCRIPTION 

Line retrace 

5.S Kn 
R2 

18 

9 

16 10 

+ 12V 

30pF 

The adding and substraction function for the direct signal 
and the delayed signal are also performed by the IC with 
the under circuit. The U matrix is made with 032 - 045-
037 - 042 ; the V matrix is made with 033 - 041 - 046 -

036. The integration of the DL matrix only requires one 
delay line for the PALISECAM application with the 
TEA 5630. It also allows lower cost for external compo
nents. 

6/16 
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ACC AMPLIFIER 

This ACC amplifier is performed with a double differen
tial stage. The subearrier is sent to the input of the first 
pair, while the second is connected to a reference voltage. 
The gain of the amplifier is controlled by the ACC voltage, 
by switching the bias current through a third differential 
pair. 
The dynamic range obtained by this device is 32 dB. The 
bias voltage on the pin 1 is 5.6 V. The burst signal deli· 
vered by the pin 4 is about 0.6 Vpp for an input signal 

TEA5620 

U AND V AXIS DECODERS 

They consist on two phase detector stages (B). They pro
vide output signals proportionnal to the magnitude of the 
chroma signal phased with the regenerated subearrier 
feed ing the stage. 
The subearrier is fed to the Vaxis decoder through an 
H/2 switch (A). This switch is required to make the phase 
of this signal the same than the burst. 

on pin 1 variable from 5 to 200 m V. 
ACC AMPLIFIER 

H/2 

,--
I 

I 
I 
I 
I 
I 

U AND V AXIS DECODERS 

1----------------- ----j 

S 

B 

A 

Subc."i.r'" ,tw ____ .:..:~====+=====~::...--.J I 
.. : B 

I 
I __________ J 
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TEA6620 

VOLTAGE CONTROL OSCILLATOR 

The frequency of the VCO is depending on the vector 
adding performed at point A between Ii and d (see gra· 
phe). This adding is controlled by the voltage coming from 
the burst phase detector. This VCO is attractive because 

it uses a standard low cost Xta!. The go' phase shift is 
made by vector addition and by a 45° phase shifter 
connected to the pin 16. 

veo 
control 

8/18 
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VOLTAGE CONTROL OSCILLATOR 

d

TOVll8rdi red decoder .. .... .. 
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TEA5620 

SAMPLING AND HOLD STAGE 

This stage performs the identification and provides the 
ACC control voltage. A bias voltage is stored in C2 capa
citor during the line trace. The Cl capacitor stores this 
bias voltage decreased by the demodulated burst peak 

value. So the differential voltage between Cl and C2 is 
not depending of a bias voltage, out of any drift, and 
therefore su itable to control the ACC amplifier. 

SAMPLING AND HOLD STAGE 

Line 

Toward • 
...----i 

F. Flop 

ACCyol_ 
control 

H/2 

9118 



TEA5620 

KMC13 

R-V 

8-V 

9 output 

plots R.L. 

I 
Vcc 

s.c. 

Vld. 

10/16 
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TYPICAL APPLICATION 

See electric diagram page 6 

COMPONENT SIDE 

N° 
CC02 
CC03 
CC04 
CC05 
CC06 
CC07 
CCOS 
CC09 
CC10 
CCll 
CC12 
CC13 
CC14 
CC15 
CC16 
CCIS 
CC19 
CC22 
CC23 

N° 
RCOI 
RC02 
RC03 
RC04 
RCOS 
RCOS 
RC10 

RC14 
RC15 

N° 
LC02 
LC05 
LCOS 

I D~~ 
N° 

ICOl 

~. U " 47pF 
S20pF 
2.2"F 63 
4.7"F 35 
loopF 
0.01 "F 250 

1 "F 63 
0.D1 "F 250 
10nF 
47"F 16 
56pF 
12pF 

l().3()pF 
33pF 
56pF 
0.1 "F 100 
33pF 
10 nF 
10nF 

Value P " S20n 5 
5.6 k 5 

6.S kn 5 
lOOkn 5 

1 kn 5 
27n 

5.6 kn 5 
5 
5 

390n 5 
330n 5 

Value 

10"H 
7 ·13"H 

10"H 

Type 

lN4148 

Type 

TEA 5620 
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COPPER SIDE 
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TEA5620 

R8 

5.6kn 

C12 
22pF 

4 

7 

12 
N.C. 

L6 

8 

PAL-SECAM APPLICATION 
TEA5620-TEA5630 

~J~T. 
C71 N 1 
C6 C5 

2 10 9 15 

TEA 5630 (JC1) 

3 11 13 

18 R2 5.6 kH 

24 Rl.12V 

Video 

C13 
47pF 

L..:1>=-_..:2~2:...-......::;20~_-<i6;....._1:,.9:...-._.5_-:2;.:1_---:.17~--,~16;-_1"14;.....J 10 n 

12118 
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1~!ll 680n 

R15 C15 
1 kn 10 nF 

C24 ~ ~ 

47pF 

R17 

.... _........j5r.6=-k"1-n_~17 
15 

C27 

TEA 5620 (JC2) 

14 16 5 6 

(R-YI 

(8-YI 



COMPONENT SIDE 

TEA5620 
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r-T-e-A-56-2-o--------------------------------------------------'I" l 

N° Value N° Value N° Value N° Type or value 

Cl 47.uF 

C2 33 pF 

C3 33 pF 

C4 150pF 

Rl 100 

R2 5.6kO 

R3 560 0 

R4 5600 

PI 4.7 kO 01 lN4148 
P2 4.7kO LAR: LAA64 ~s 
P3 4.7 kO 1Cl TEA 5630 

1C2 TEA 5620 

C5 270 pF 

C6 270 pF 

C7 lOOpF 

C8-C9 10 ~F/16 V 

R5 1.8kO 

R6 1.8kO 

R8 5.6 kO 

R9 6800 

a 4.433 MHz Ll 220~H 
quartz L2 220"H 
CVl 3·30 pF L3 IO~H 
CV2 6·60 pF L4 IO"H 

Cl0 120pF RIO 2.7 kO L8 0.7 ·1.3"H 

Cll 1 nF Rll 3300 

C12 22 pF R12 1.8kO N° Type Value 

C13 47 pF R13 3900 L5 TOKORCL36270·14 10·15"H 
C14 150pF 

C15 10 nF 

C16 10~F/16 V 

R15 1 kO 
R16 6800 

R17 5.6 kO 

L6 TOKO RCL 36270 ·13 7"H 

L7 TOKO RCL 36270 ·13 7~H 

C17 lO.nF R18 100 L9 TOKORCL36270·09 10~H 

C18 10nF R19 5.6 kO 

C19 10 nF R20 1.5kO 

C20 22pF R21 3.3kO 

C21 1 nF R22 6.8kO 

C22 loopF R23 100 kO 

C23 120pF 
C24 47pF 

C25 120pF 

C26 820pF 
C27 56pF 

C28 12pF 

C29 10nF 

C30 1 ~F/16V 

C31 10nF 

C32 2.2 ~F/16 V 

C33 2.2~F/16 V 

C34 33pF 

C35 33pF 

C36 loonF 

C37 10nF 

C38 10nF 

C39 47 "F/25 V 

C40 10nF 

14/16 
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COPPER SIDE 
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TEA5620 

18118 
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CASECB-225 

DPSUFFIX 
PLASTIC PACKAGE 

r "~'~'-'t"':"t:""'.~'r·;-:~r A~" ~l 
~.OI,_ l' I :,' 

1· ',i i . \~ 
,3.1 ... ,.. O.lI ... 1.71__ ~ 1;62 J \ 

1.9 0.:101 - t4 ~ O~ '\-
. ,~! 

,:~~~ [ t" ,,~~" D~ --r-------r------.r-~,--~ 
C8-22S 

efl Do\.' of. 

--- -----

This i, advance information and specifications are, subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

COLOR TV SECAM CHROMA SIGNAL PROCESSING CIRCUIT 

MAIN FEATURES 

• Subcarrier limiter 

• R-V}demodulators 
B-V 

• Identification and killer 
• PAL-SECAM switches for multistandard application_ 

Burst 
gat. 

SIMPLIFIED APPLICATION 

TEA5630 

COLOR TV SECAM 
DECODER 

CASE CB-68 

DPSUFFIX 
PLASTIC PACKAGE 

R-Y 

a-y 

i L-__________________________________________________________________________________________ ~~ 

11IOMSON SEMICONDUCTORS 
Sales hNdquarter. 
45, ltV, del'Europe· 78140 VELIZY - FRANCE 
Tal. : (3) 946 9719/ Telex: 204780 F 
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MAXIMUM RATINGS 

Rating 

Supply voltage 

Power dissipation 

Operating ambient temperature 

Storage temperature 

THERMAL CHARACTERISTICS 

Thermal resistance 

Junction-ambient 

Characteristic 

Identification and killer decoupling 

Identification and killer decoupling 

Identification circuit 

Identification pulse 

Delayed-chroma input 

Ground 

Permutator out 

B-Y discriminator input 

B-Y deaccentuation 

B-Y discrimination 

B-Youtput 

PAL SECAM switch 

TEA5630 I 

Symbol V.lue Unit 

Vee 14.4 V 

Ptot 760 mW 

Toper - 20 + 70 °e 

Tstg -55+150 °e 

Symbol Value Unit 

Rth(j-a) 60 

PIN CONFIGURATION 

VCC 

Input color subearrier 

Input decoupling 

PAL subearrier input 

Color subearrier output 

Direct subcarrier input 

Flip-flop and blank pulse 

R - Y permutator output 

R-Y discrimination input 

R - Y deaccentuation 

R-Y discrimination 

R-Youtput 

3/12 
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TEA5630 

ELECTRICAL CHARACTERISTICS 
Tamb=+ 25°e, Vee = 12 V (unless otherwise notedl. 

P ....... eter Symbol Min Typ M ... Unit 

Operating supply voltage Vee 9 12 13 V 

Supply current (Test circuit 1, S 1 = 2 ; S2s 2) lee 20 30 37 mA 

Limiter amplifier output voltage pin 20 (Ve= 100 mVpp. Test circuit 2' Vo !II 1.7 2.2 - Vpp 

Limiter amplifier output voltage pin 20 • Va= -30 dB VO(21 0.6 1.4 - Vpp 

Ve- 3.2 mVpp• Test circuit 2 

PAL amplifier gain (Ve= 300 mVpp• Test circuit 2) AV 0.95 - 1.3 -
Vspin 20 I Ve pin 21 

Permutatoroutput pin 7 ·17 (Vpin 19 - 5= 400 mVpp• Test circuit 2) - - 1.4 - Vpp 

Permut&tor input impedance pin 19" 5 (Telt circuit 1.8'= 2 ;52= 2) - - 2.5 - KG 

8-Y output pin 11 (colourbar signal generator 75 %0. Test circuit 2) ·0 0.6 1 1.3 Vpp 

R-Y output pin 13 (colourbar ligna' generator 75 %, Test circuit 2) °0 
0.7 1.2 1.6 Vpp 

Color killer levet (Vin= 100 mVpp. Test circuit 2) Ok -34 -27 -20 dB 

Permutator crosstalk (Test circuit 2,57= 2) Cn - -60 -50 dB 

PALISECAM Switching crosstalk (Test circuit 2) CT2 - -33 -30 dB 

H Pin 18 threshold - 0.85 1 - V 

Identification sampling pulse threshold pin 4 - 0.65 0.8 0.9 V 

Identification voltage pin 3 - 6 - - VPI' 

4/12 
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TEA5630 

TE5T CIRCUIT 1 

Vee (+ 12V) 

2.2 kG 

20 13 

TEA 5630 

4 6 4.7 kG 

52 

J; 

DC ELECTRICAL CHARACTERISTICS 

Pin voltage II!.";::" 51 52 Min Typ Max Unit 

Pin 1 - 2 2 3 4.8 5.7 6.4 V 

Pin 5 - 19 2 3 1.8 2.4 3 V 

Pin7-17 2 3 10.6 11.2 11.8 V 

Pin 8- 16 2 3 4.7 5.4 6.1 V 

Pin9-15 2 3 6.3 7.2 8 V 

Pin 10 - 14 2 3 2.5 3.3 4 V 

Pin 11 - 13 2 3 6.8 8 9 V 

Pin 20 2 3 6.8 7.9 9 V 

Pin 21 2 3 2.6 3.3 4 V 

Pin 22 2 3 2.3 3 3.7 V 

Pin 9 - 15 2 1 - 11.9 - V 

Pin 11 - 13 2 1 - 11.9 - V 

5/12 
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ii ~ ., TEST CIRCUIT 2 

I I 

Vo II) Vo (2) AV 
80 II) 

; B-V 

5. 2 3 1 2 

5. 1 1 1 3 
55 1 I 1 , 2 1 
S. 2 2 2 2 

80 (1) 
8k 

R-V 

2 3 
3 3 
1 1 
2 2 

13 

I 
c: 

-........-1 0 +~s" , 

330I'H-

Oscillo 

12 ';Y~!'I®" 
J 
IPALI 

~IAUTOI 

] , "'''''' Voltmeter 

CT1 Cn 

2 3 
3 1 
1 2 
2 2 

-t 

i 



TEA5630 

GENERAL DESCRIPTION 

LIMITER AND CHROMA PAL/SECAM SWITCHING 

The chroma signal is applied to the input of a limiter 
stage. After limitation the output signal is sent to an 
electronical switch which selects the signal coming from 
the limiter (for SECAM) or from the PAL input (Pin 21). 
The high output voltage of chrominance signal, 2.2 Vpp 
in SECAM operation, permits to obtain a minimum of 
crosstalk in the permutation and discrimination. The 
DC output voltage of the PAL IC connected in paraliel 
for PAL/SECAM must be higher than Vee - 5 V. 

IDENTIFICATION AND KILLER 

The identification information is sampled during the 
identification pulse (PIN 4). The burst differential ampli· 
tude voltage on the according circuit pin 3 is amplified 
and held by capacitors pin 2 and pin 1 to give the right 
flip-flop phase and killer information. 
The circuit is able to identify line by line or line and 
frame. The choice of identification mode is programmable 
by the user depending on the identification pulse pin 4. 

LIMITER AND CHROMA PAL/SECAM SWITCH 

----~-------------------1~~------~~~~~--~----~----~~--Ovcc 

IDENTIFICATION AND KILLER 

----+-----+------------1~--~~----~------------------~------+_Ovcc 

VI 

7/12 
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I TEA5630 

PERMUTATOR 

Two inputs on the permutator : 

• the direct signal is sent on pin 19, 
• the delayed signal is sent on pin 5. 

The perrnutator is controled by a flip·fIop at H/2 fre· 
quency in order to have (R-VI signal on pin 17 and 
(8-V) signal on pin 7. The output Chroma signal typical 
value is 1 A V. 

DISCRIMINATORS 

They use coincidence detectors with extemal according 
circuit L·e. The (R-VI and (B-VI demodulated signal 
amplitude and linearity can be adjusted by the choica of 
the damping resistor value in parallel with the L·e circuit. 
The desaccentuation circuit is connected on the load of 
the coincidence detection. 
Two PNP emitter followers provide the (R-VI and (B-VI 
signals at low impedance output. 
In PAL operating the output impedance is equivalent to 
e B KG resistance between output and Vee. 

PERMUTATOR 

To discriminators" 

Q~~~~~------~----~~~ 

Qo---t===r====p~~=t==1 

Dirwct IIgnaI Delayed Ilgnal 

DISCRIMINATORS 

__ ~D='SC~R~'M~'~N=A~TO~R~ ____________________ -. ________ t-__ ~~~~=-________ ~VCC 

4.71<0 4.7k0 8kO 4700 
IR-YI @ 

~--------~::::=1;:::::::::=t-------J~----i ·------~IB~_~Y~,--~~or 
® ~~~~<=:r~~-------------4------------~(!)or 

@ r----J...... __ -+-__ ;t---t-----.------o@or 

8112 
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... 
~ 

10 

14 17 

C22 
22pF 

A16 
I kn 

TYPICAL APPLICATION 

C15 cs£ 
1.8~nn 

A5 

~a2PF 150 PF. 

~ L7 ~ ~ 

"'- U 01. ",-- l" 270 pFT: 2.2 ~F 2.2 ~F 
560n 
Ala'" 

l l 
8 9 II 2 3 

TEA 5630 

16 15 13 18 24 4 23 

6 12 

21 22 

20 

19 

A9 
390n 

All 
I kn 

A14 
2.2kn 

R12 
82n 

Cl 
10nF 

C26 

IlonF 

* Optional : improves subcarrier 
rejection. 

**T 1 increases the subcarrier 
level pin 5 to improve the per
mutator crosstalk. 

8-V A-V ~L, __ ~~~ __________ ~~ ________________________ ~ 
The I.C. can be used also with
out T 1 by connecting directly 
the input delay line at pin 20. 

-I 
m » 

~ 



I TEA5630 

P.C BOARD AND COMPONENT LAYOUT (FOR SECAM DECODER) 

COMPONENT SIDE 

Tr' 

N° V ..... 

R2 6.8kO 
R3 3900 
R4 I kO 
RS I.B kO 
R6 2.2kO 
R7 100 
RB 6800 
R9 3900 
RIO 10kO 
RII I kO 
RI2 B20 
RI3 2.2kO 
RI4 2.2kO 
RIS l.8kO 
RI6 IkO 
Rn* 6600 
RIB* 6600 

N° c... 
CI 10nF 
C2 B2pF 
C3 IOOpF 
C4 47pF 
C5 l50pF 
C6 l50pF' 
C7 2.2 .. F 
CB 2.2 .. F 
C9 10nF 
CIO I nF 
CII 22pF 
CI2 270pF 
CI3 IOOpF 
CI4 33pF 
CIS 82pF 
CI6 l20pF 
CI7 10nF 
CIS 47 .. F 
Clg 270pF 
C20 ·IOnF 
C21 I nF 
C22 22pF 
C23 270pF 
C24 IOOpF 
C25 33pF 
C26 10nF 
C27 l20pF 

N° T V ... 

L' Toko RCL 36270'0 -7 .. H 
L2 .. 36270'4 '().'6I'H 
L3 'O .. H 
L4 .. 36270'3 -7 .. H 
L5 .. 36270'3 -7 .. H 

L6 'O .. H * Optional: improves subcarrier rejection. L7 22O .. H 
LB 22O .. H 

10/12 
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TEA5630 I 

COPPER SIDE 
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TEA5630 
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DIN 

30.1 
16 

e£1 D.".T .... 

CASE CB-68 

DPSUFFIX 
PLASTIC PACKAGE 

240utputs , 
C8-68 

This is· advance information and specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

REMOTE CONTROL TRANSMITTER 

The UAA4000 is an easily expandable, 32 command, pulse position modu
lation transmitter drawing zero standby current_ 

• Ultrasonic or infra-rad transmission 
• Direct drive for ultrasonic transducer 
• Direct drive of visible LED when using infra-rad 
• Very low power requirements 
•. Pulse position modulation gives excellent immunity from noise and mul-

tipath reflections 
• Single pole key matrix 
• Switch resistance up to 1 kO toleratad 
• Few external components 
• Anti-bounce circuitry on chip_ 

Quick reference data 

• Power supply: 9 V, standby 6 JJA, operating 8 mA 
• Modulation: pulse position with or without carrier 
• Coding: 5 bits word giving a primary command set of 32 commands 
• Key entry: 8 x 4 single pole key matrix 
• Date rate: selectable 1 bit/sec to 10 k bit/sec 
• Carrier frequency: selectable 0 Hz (no carrierl to 200 Hz. 

S 

6 

7 
SWITCH 8 
MATRIX 

CURRENT 9 
SOURCES 

10 

11 

12 

ENCODER 

OV 

BLOCK DIAGRAM 

CODE 
REGISTER 

UAA4000 

REMOTE CONTROL 
TRANSMITTER 

CASE CB-225 

DPSUFFIX 
PLASTIC PACKAGE 

Vee 

2} OUTPUT 
TO TOR 

16 TIME 
CONSTANT 

of: 
ii: 

~--------------------------------------------------------~I 
1IIOM5ON SEMICONDUCTORS 
11.11 .. hNcIquonon 
45. av. de j'Europe ··18140·VELIZY - FRANCE 
Tol. : (3) 9411117 18/ Tot.,. : 204780 F 
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UAA4000 

.. 

PIN CONFIGURATION 

CASE CB-225 

~ 18 .:. . 

I 

GND and XXXOO [I 
'-.../ 

ISP Carrier time constant 

ou~uu{ ~ p Stabilized voltage 

p PPM time constant 

Vee (+9 VI [ P XXXOI 

[ P Selection matrix 
OOOXX XXX10 current 

sinks 

Selection 
00lXX [ tJ XXXII 

matrix 
OIOXX [ b I11XX 

I 
current 
sources 

[ p Selection matrix 
011XX 110XX current 

sources 
IOOXX [ tJ 101XX 

MAXIMUM RATINGS 

Rotl", Symbol Value Unit 

Operoti", vol_ range, V4 Vee 7to 11 V 

Maximum power dissipation Ptot 600 mW 

Maximum output current (Pin 3) Ie 5 mA 

Operating temperature range tope,. -10 t9+65 °e 
Storage temperature range tstg -55 to+ 125 °e 

2/5 
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UAA4000 

OUTPUT WAVEFORMS (PPM WORD NOTATION' 

11 'fIl t., tg 

OUTPUT 
-Vee 

PIN 3 LJLl rL ~ n rL 0 0 

I 

-Vee 

OUTPUT 
PIN2 

I 

ELECTRICAL CHARACTERISTICS (See test circuit next pagel 
T ambo 2S·C, VCC "9 V, fo "40 KHz, t1 ·18 ms 
4.7 "F capacitor on pin 17 (Un'ess otherwise notedl. 

e_iltic Symbol Min Typ MIX Unit 

Oporotlng .. pply curnonl Pin4 - 8 16 mA 

Standby oupply cumnl Pin4 - - 30 "A 

_lIiz1d voltage Pin 17 3.9 4.2 4.5 V 

OutpUt cumnl .. allabla Pin 17 - - 1 mA 

OutpUI voltage swlng (Unloaded' Pin12.3 - 8 Vee V 

OutpUI cumonl (Polk value' Pinl2,3 - - 6 mA 

E_rnollWitch rooiltonco - - 1 Idl 

ExternollWitch doling limo 6 - - ml 

Extl"",1 carrier oocillator (R2 required, C2 .680 pF, Pin 18 20 40 80 kil 
! 

Externol PPM rooilter (Rl required, Cl "0.68 "F' pin 16 15 30 60 Idl 

RotlotO/ll Pin. 2, 3 1.4 1.5 1.6 

Pul.wlclth Pin, 2, 3 Ip 2 3 4 ml 

Inter ..... rd gop Pino2,3 tg 60 64 58 ml 
, 
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UAA4000 

EDC 
000 

001 

010 

011 

100 

101 

110 

111 

SA SA SA BA 
00 01 10 11 

APPLICATION CIRCUITS 

TEST AND ULTRASONIC APPLICATION CIRCUIT 

10 9~ 
11 8 
12 1 

13 6 

I!1AA40005 
15 4 

~,l00"F 
+9V 

1& 3 

SA 
EDC 00 

000 

001 

010 

011 

100 

101 

110 

111 

4/5 

200 

OV 

~.0.68"F 
II ~16BOPF 

11 21-. 

1. ,...... lp.-. o Rl II ~,R2 
..j lOOkn "T"4.7"F lOOkn 

! 

INFRA-RED APPLICATION CIRCUIT 

BA BA BA 
01 10 11 

9V 

p.---J 
t-' 

t-' 

UAA4000 

H 10_22 "F 

'1 " .1.", 0 18 ,...... 

~~ ,:J 2.2 kn 
l00kn 

I 
TOR 

I 

6211 

1 kn 

KBC327 

BC433 

2.2 nF:'~ 4 

lkn 
2. ~~ 

3.3nF f GAL 32 ~~ 



DIN 

eEl D ..... T,A.. 

CASE CB-225 

DPSUFFIX 
PLASTIC PACKAGE 

11 Ou'PU" , 
CI-225 

These specifications are subject to change without notice. 
Please inquire with our seles offices about the availability of the different packages. 

UAA4000 
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lMOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

REMOTE CONTROL TRANSMITTER 

The UAA4000s is an easily expandable, 32 command, pulse position 
modulation transmitter drawing zero standby current. 

• Ultrasonic or infra·red transmission 
• Direct drive for ultrasonic transducer 
• Direct drive of visible LED when using infra·red 
• Very low power requirements 
• Pulse position modulation gives excellent immunity from noise and mul·. 

tipath reflections 
• Single pole key matrix 
• Switch resistance up to 1 kn tolerated 
• Few external components 
• Anti·bounce circuitry on chip. 

Quick reference data 

• Power supply: 9 V, standby 6 /lA, operating 8 mA 
• Modulation: pulse position with or without carrier 
• Coding: 5 bits word giving a primary command set of 32 commands 
• Key entry: 8 x 4 single pole key matrix 
• Date rate: selectable 1 bit/sec to 10 k bit/sec 
• Carrier frequency: selectable 0 Hz (no c~rrier) to 200 Hz. 

BLOCK DIAGRAM 

5 

6 

7 

SWITCH 8 
MATRIX 

ENCODER CURRENT 9 CODE 
SOURCES REGISTER 

10 

11 

12 

13 

-,~" \" MATRIX ENCODER 
CURRENT 15 

SINKS 

1 

OV 

UAA4000s 

REMOTE CONTROL 
TRANSMITTER 

CASE CB-226 

~., 
18 ( ! 

/' 

DPSUFFIX 
PLASTIC PACKAGE 

~~------.-------_o17 VREG 

~ } OUll'UT 
TO TOR 

16 TIME 
CONSTANT 

18 TIME 
CONSTANT 

L-______________________________________________________ ~ 

THOMSON SEMICONDUCTORS 
S.I., hudqu.rters 
45, av. de l'Europe - 78140 VElIZY - FRANCE 
Tel. : (3) 946 9719 I Telex: 204780 F 
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PIN CONFIGURATION 

GNO and XXXOO 

CASE CB-225 

MAXIMUM RATINGS 

Rating 

Operating voltago rango. V4 

Maximum power diaipation 

Selection 
matrix 
current 
sources 

Maximum output current (Pin 3) 

Operating temperature range 

Storage temperatura rang. 

Outputs { 

Vee (+9 VI 

OOOXX 

00IXX 

010XX 

011XX 

100XX 

Symbol 

VCC 

Ptot 

IC 

toper 

tstg 

Carrier time constant 

Stabilized voltage 

PPM time constant 

XXXOI 

XXX10 

XXXII 

l11XX 

110XX 

101XX 

Value 

6.5'011 

600 

10 

-10 '0+ 65 

-55.0+ 125 

Unit 

V 

mW 

mA 

'c 
°c 

Selection matrix 
current 
sinks 

Selection matrix 
current 
sources 

TEST AND INFRA-RED APPLICATION CIRCUIT 

BA BA BA BA 
EDC 00 01 10 11 

000 

001 

010 

011 

100 

101 

110 

111 

100 kfI..( 

"";.1 

10 ;: 
11 

~ 12 ;: 
13 ;: 
14 ;:: UAA 
15 4000S 

Cl r- 1& 

::'0.22"T 17 .1 -C 18 r--. 
C2 t"Fl 2.2kn 

R2 

! ~ ~ ~ , ~~ 

.~ 
ah 

7h 

h 
6r--

h 

4h loo"F 

3 h I.!~ 

2h. 

Vee 

} OUTPUTS 

lP---

n. ~~ 



OUTPUT WAVEFORMS (PPM WORD NOTATION) 

OUTPUT 
PIN 3 

OUTPUT 
PIN 2 

'1 

ELECTRICAL CHARACTERISTICS (See test circuit previous page) 
T ambo 25°e, Vee' 6.5 to 11 V 
1/lF capacitor on pin 17 (Unless otherwise noted). 

Chllract_istic Symbol 

Operating supply current (Vee'" 9 V) Pin4 

Standby supply current (Vee = 9 V) Pin4 

Stabilized voltage Pin 17 

Output voltage swing (unloaded) Pin3 

Output current available Pin 17 

Output current tV CEsat = 1 V) Pin 2 

Pin3 

Externallwitch resistance Pins 5 to 15 

ON 

OFF 

External switch closing time 

External PPM resistor tRl required. C, .. 0.22 ~F) Pin 16 

Ratio tOltl Pins 2. 3 

Pul .. width Pins 2, 3 tp 

Pre-pulse width Pin 3 tx 

Timing tolerance t1 

Jitter time of t1 fl'l 

Inter-word gap Ig 

Pre-pulse fall time 

Min 

-
-

3.9 

-
-
-
-

-
-
6 

15 

1.4 

2 

-

-
-
-
-

UAA4000S. 

Typ MOl< Unit 

8 16 rnA 

- 10 "A 

4.2 4.5 V 

- VCC-O·1 V 

- 1 rnA 

- 10 rnA 

- 5 rnA 

- 5 kll 

- 2 Mil 

- - rnl 

30 60 kll 

1.5 1.6 

3 4 rnl 

(2.15t02.33) - rns 

x'l 

±5 - " 
±1 - " 

3'1": llt1 - rnl 

200 - "I 
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CASE CB·225 

DPSUFFIX 
PLASTIC PACKAGE 

a" j ---' --. 
-I .... - . ,os,' 

\ . 

• ~ 7,62 J~ 
~ I'! 

:-{~:~:=~ 
.... 18 Outputs 

D .. , 
CB-225 

eEl D."'.T."'. 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages, 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

REMOTE CONTROL RECEIVER 

UAA4009 is an 12L1BIPOLAR circuit for use as a receiver of remote con
trol signals for television control applications. 

This device: 
• receives 15 of the 32 codes transmitted by the UAA4000 (PPM), 
• commutes tuning voltage for 12 TV channels, 
• provides 0 to 6 V voltage (16 steps) for one electronic potentiometer, 
• gives "stand-by" information; 

MAIN FEATURES 
• On-chip oscillator, 
• IUsed with I R or ultrasonic transmission system, 
• 5 bits PPM modulation, first transmitted must be zero, 
• 2 successive codewords comparison, 
• 12 channels set either by remote control or output pin grounding, 
• Muting during channel change, 
• Priority channel set by external capac itor, 
• V+= 12V 
• 1+ =15mA n n-----12Vtyp. 

• PPM pulses: .J L..J L---ov 
• Channel output : open NPN collector with feed-back information. 
• Stand-by output: open NPN collector 
• Vmax, output: 35 V_ 

BLOCK DIAGRAM 

CHANNEL 1 CHANNEL 12 STAND-BV 

GND 

v· 

OSC PPM 
input 

THOMSON SEMICONDUCTORS 
Sel .. heedqu8n •• 
45, av. d. l'Europe - 78140 VELIZY - FRANCe 
Tel. : (3) 9469719 I Telex: 204780 F 

VOLUME 
CONTROL 
OUTPUT 
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UAA4009 

REMOTE CONTROL 

RECEIVER 

CASE CB-225 

CM 

Ch5 

Ch6 

Ch7 

GNO 

ChB 

Ch9 

ChlO 

Chll 

DPSUFFIX 
PLASTiC PACKAGE 

PIN ASSIGNMENT 

Ch3 

Ch2 

Chi 

V+ 

Ole 

PPM input 

VOL 

S-B 

Chl2 

~~ 

;g 
« 
~ 
CD 
Il; 



I UAA4009 

GENERAL DESCRIPTION 

2/6 

PPM DEMODULATION 

The receiver operates on a timescale fixed by an internal 
oscillator and its external timing components. Frequency 
is linked with transmission rate. 
Following numerical values are given at f = 5.1 KHz. 
For example, 5.1 KHz ensures potentiometer up or down 
travelling to be completed in about 5.5 s and channel 1 
is sat in 120 ms. 

Each pulse that is received starts a counter. Input is 
masked for first 3.5 ms. Windows from 3.5 to 7 ms and 
from 7 to 13 ms determine whether a 1 or a 0 is present. 
Periods between pulses of 13 to 25.5 ms are recognised 
as word intervals. 

Checks are made to ensure 5 bits are received for a word 
to be valid ; two consecutive and identical words allow 
corresponding function activation, 13 ms after receiving 
last pulse of the 2nd word (max 109 ms after first pulse 
of the first word). 

CODES 

00001 Channell 
00010 Channel 2 
00011 Channel 3 
00100 Channel 4 
00101 Channel 5 
00110 Channel 6 
00111 Channel 7 
01000 Channel 8 
01001 Channel 9 
01010 Channel 10 
01011 Channel 11 
01100 Channel 12 
01101 Stand·by ON 
01110 Volume UP 
01111 Volume DOWN 

NOTES:. 00001 
t t . 

15t last to be transmItted. 

• Other codes are ignored. 

PPM INPUT PULSES 

TO 

- ~ 

208 

CHANNELS 

Channel activation is achieved either by remote control. 
or directly by momentarY'grounding corresponding pin 
of the circuit. This allows local push·switch control with· 
out external components. 

Outputs : an open collector transistor grounds desired 
pin while others are high impedance (Vmax = 35 V). 
The typical current grou nded is 10 mA. 

STAND-BY 

S - 8 is activated (S - B ON) only by remote control; 
it is disabled by activation of any channel either by 
remote control or front·panel switches. 

S - B ON activates muting. 

Output: Open collector S - B ON : high impedance 
S - B OFF: grounded. 

MUTING 

During channel change or while S - B is on. volume is 
reduced to minimum by grounding external capacitor. 
When muting is released. volume goes .back to previous 
value by charging capacitor with RC constant to be 
adjusted at desired value (R is 2 kSl typ.). 

VOLUME 

A four bits binary counter drives a resistors array. It 
provides 0 to 6 V variation in 16 steps. Output impedance 
is 2 kSl (50 Sl if muting is on). 
Increment is inhibited when S - B is ON. 

BEHAVIOUR AT START 

When power is switched on : 

• volume is preset at 0111 digital state. that is 2.8 V on 
volume output. 

• channel with greatest capacity to the ground is actio 
vated. 
Ex. : on "typ. app. fig .... 2.2 nF have been connacted 
to channel N . 

OSCILLATOR 

The minimum resistor value on pin 14 is 30 kSl. 

T = C (160 R+ 1660) for VCC = 12 V. 

T = oscillator period (/IS) 
C = capacitance (IlF I 
R = resistance (KSl). 

NB: 
• When S - B is ON. 33 V tuning voltage must keep 

present. Otherwise all outputs are going to ground ana 
consequently S - B is disabled. 

• V+ 12 V must be present to ensure output can accept 
33V. 



UAA40091 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply.v0 '- VCC 10-15 V 

Voltege on "channel off" pins VCHoff 35 V 

CUf"IW1t on "channel on" pins 'CHon 20 mA 

PPM input high vol_ Vin 20 V 

Stand-by on vol_ VSBon 15 V 

Stand-by off current 'SBoff 2 mA 

Volume output current {available' IVOL 2 mA 

Operating ambient temperature Tops, 0+70 ·C 

MIX power dillipation Ptot 500 mW 

THERMAL CHARACTERISTICS 

I Ch • .-..istic Symbol Value Unit 

I Junction-ambient thermal resistance Rth{j-al I 70 ·CIW I 
ELECTRICAL CHARACTERISTICS Vee = 12 V; Tamb = + 2S·e (unless otherwise noted) 

Characteristic Symbol Min Typ MIX Unit 

Supply current ICC 10 15 30 mA 

Voltage on "channel off" pins VCHoff 33 35 V 

Current on "channel off" pins (VCHoff = 33 VI 'CHoff - - 1 "A 
Voltage on "channel on" pins CICHon"" 10 mA) VCHon - 50 SO mV 

Current on "channel on" pins iCHon - 10 20 mA 

Temperature coeffk:ient LlVCHon - 150 300 "vl"c 
LlO 

PPM input low voltage Vin - o to 3 - V 

PPM input low current (Vin -OVI lin - -30 - "A 
PPM input high voltage Vin - 5 20 V 

PPM input high cu,nont (Vin - VCC - 12 VI lin - 2 - "A 
Stand-by on voltage VSBon - VCC 15 V 

Stand-by on cu,rent (VSBon -12 VI 'SBon - - 1 "A 
Stand-by off voltage (at 'SBoff = 1 mAl VSBoff - - 0.15 V 

StencHJy off current 'SBoff - 1 2 mA 

Volume voltage swing (unloaded) LlVVOL 4.9 6 7 V 

Volume vol_ (stop zorol VVOL - 50 100 mV 

Starting volume voltage VVOLst - 2.8 - V 

Volume output impedance (8 . 8 off) ROUTvoi 1.4 2 2.6 kn 
(S· 8 onl ROUTVOL 35 50 65 n 

Volume output current (available) 'VOL - - 2 mA 

Temp. coefficient volume-voltage (Load= 20 kSl) LlvVOL - 2 - mVI"C 

T8 
Vee ripple rejection (50-100 Hz) - 30 40 - dB 

Oscillator frequency FolC 0.5 5.1 10 KHz 

Optimum oscillator adjustment with UAA4000 transmitter p - 1/29 - ,"I" 

transmitted 
Input pul .. width - 10 - - "s 
PPM window for "1" ,"I" 19.5 - 34.5 P 

for "0" ,"0" 35.5 - 66.5 T* 
for "synchro" t"s" 67.5 - 130.5 T* 

Oscillator max allowable dispersion (transmitter fosc"" csd folC - - ±20 % 
Channe' change delav Tch - 2 words+ - -

67T* 
Volume swing average delay TVOL 2.8 2.8 x 104T* - s 

EXTERNAL FORCED SWITCHING 

External channe' activating level I - - I - 3.5 V I 
Minimum switching time I - - I 20 - ". I 

T* : Receiver oscillator period at optimal frequency m!ltching between transmitter and receiver. 
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N ... 
C 

~'I--------------------------------------------------------------------------' m 

TYPICAL APPLICATION 

Tuning 
, • voltage 

output 

VCC: 12V' 012 

Vstab. 0 ,!, I 
33V 

VCC GNO 

osc Ch 1 hE 

22nF11 
Ch n 

~ .. I "n. ~PPM UAA4009 
·11C 

input 
Ch 12 

Standby 
Volume 
control 
output 

~f1 
r-

eM : Time constant 
47~F_O.251 

12.47 KSl 
or 

12.100KSl 

0101 
10 KSl 

+VCC 

OUT 
VHF 

10~-

I t:tJ22nF H ~ t l ~~~~ 
0112 

10 KSl III 

Switch 
band 

selection 

"'--- OUT 
VHF 

VHF Band I 
VHF Band III 
VHF 

. Remark : 01 to 012 must ba polarised corroctly. 

C : Chlnnot priority copocItor. 

This _Itor must be preaent to enaure 
theehan ... 1 atabIlity. 

L __ ~_ .. _ _ __ .. _____ _ 

I 



UAA4009! 

APPLICATION WITH LED DISPLAY 

V reg 
33V 

[WI U ~ 
Ch 1 

3." 
Ch n 

122nF 3." UAA4009 

Ch 12 

3." Keyboard ~~ ~ ~ ~~ 
.~ ~ ~ ~ ~ LED 

IJ I 12x 1 Kn 

12V-
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DIN 

eEl O.A.T.A. 

CASE CB-225 

DPSUFFIX 
PLASTIC PACKAGE 

IBOutputs , 
CB-22S 

This is advance information and specifications are subject to change without notic •. 
Please inquire with our sales offices about the availability p1 the different packages. 
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VIDEOTEX 

I 
I I L ________________ .J 

TELETEXT 

214 

KEYBOARD 

BROADCAST TV 
NETWORK 

KEYBOARD 



TELEMATICS 

Function Features Part number Package Page 

DATA SLICER • Extraction of digital data broadcasted on a TV channel. TEA2585 DIL16ICB·79) 371 
• Generation of the clock in phase with the data, generation of a vali· + 

dation signal for the framing code recognition. TEA2586 DIL16ICB·79) 379 

DIGITAL Associated with a FIFO RAM, this circuit receives the data from the EF9241 DIL40ICB·182) 259 

CHANNEL data slicer and performs digital channel demultiplexing. 
DEMULT. 

CRT CRT controller EF9340 DIL40ICB·182) 261 i CONTROL Character generator EF9341 DIL40ICB·182) 261 
These two circu its, associated with a 1 K x 16 RAM constitute a com· .... 
plete alpha·mosaic display unit. Easy extension up to 2 additional sets 
of 96 characters each which can be dynamically down·loaded IDyna· 
mically Redefinable Character Set: ORCS). 

Graphic display processor. 50 Hz/625 lines. Interlaced up to 512x512. EF9365 DIL40ICB·182) 289 

Graphic display processor. 50 Hz/625 lines. Non interlaced 256 x512. EF9366 DIL40 (CB·182) 289 

Graphic display processor. 50 Hzl625 lines or 60 Hz/525 lines. Interla· EF9367 DIL40 (CB·1B2) 317 
ced or non interlaced up to 512 x 1024. 

INTELLIGENT 6805 family 8·bit microcomputer. EF6805CT OIL40(CB·182) 217 
TERMINAL This circuit is an intelligent controller for interconnected systems and 

CONTROLLER is especially designed to optimize all applications of terminals linked to 
a telephone line. 
• Internal asynchronous universal receiver/transmitter with two inde· 
pendent baud rate generators. 
• Up to 4 K bytes of internal user ROM and 16 K byte external addre· 
sing space. 
• 240 bytes of RAM (64 bytes of maintainable RAMI 
• Internal 8·bit programmable timer with 7·bit reloadable presealer. 
• 8 operating modes (6 expanded addressing modes). 
• Up to 29 bidirectional I/O lines and 2 control lines. 
• 4 internal vectored interrupts. 
• Internal digital clock generator. 

MODEM Asynchronous FSK MODEM· 75/1200 bauds. CCITT· V23 and BELL- EFB7510 OIL18(CB·225) 349 
202 compatible. 

COMPLETE Complete horizontal and vertical deflection circuit. Direct drive of frame TEA2017 SIL15(CB·501) 361 
DEFLECTION yoke (maximum output current: ± 1.5 AI, direct drive of lineDarlington, 

muting output. 

SWITCH MODE Power supply control circuit for fixed frequency fly·back power supplies TEA2018 OlL8 (CB·98) 571 
POWER up to 80 W. Direct drive of the switching transistor. Output current IB -
SUPPLY KIC. Total protection from overload, short·circuit and temperature. 

Low rest current. 
Additional sync. capability with internal PLL. TEA2019 DIL14 (CB·2) 581 
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Vldoo _",lfier 

Synchro separ.or 
horlzonal .nd 

vertlCIII deflection 
TEA2017 

A.C, line 

Switch mod. 
PO_lUpply 

TEA2018 

Supply v~ to C.R. T. oontroll.r circuit •. 

COLOR AND BLACK AND WHITE DISPLAYS 

Function Features Part number Package 

COMPLETE Complete horizontal and vertical deflection circuit. Direct drive offrame TEA2017 SIL15(CB·501) 
DEFLECTION yoke (maximum output current : ± 1.5 A), direct drive of IineDarlington, 

muting output. 

SWITCH MODE Power supply control circ\,it for fixed frequency fly-back power supplies TEA2018 DIL8 (C8·98) 
POWER up to 80 W. Direct drive of the switching transistor. Output current IB • 
SUPPLY KIC. Total protectlon from overload, short-circuit and temperature. 

Low rest current, 
Additional sync. capability with internal PLL. TEA2019 DILl, (CB-2) 

216 
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THOMSON 
SEMICONDUCTORS 

8-BIT MICROCOMPUTER 

The EF680SCT MCU is a member of the EF6805 family which is pin to 
pin 6801 compatible. 
This MCU can function asa monolithic microcomputer or can be expanded 
up to a 16 K bytes addressing space, according to 8 enhanced operating 
modes. On chip re$SOurces include a Universal Asynchronous Communica· 
tion Controller (UACC), a flexible programmable timer, 240 bytes of 
RAM and up to 4 K bytes of user ROM. 

HARDWARE FEATURES: improved 6801 features. 

• 8 bit architecture 
• 240 bytes of RAM with 80 retainable bytes (VCC standby) 

• Memory mapped I/O 
• 4096 bytes of user ROM 
• I nternal Universal Asynchronous full duplex receiver transmitter, with 

two independent baud rate generators, Communication Controller 
(UACC) 

• Internal 8 bit programmable timer with 8 bit reloadable prescaler 
• Four internal vectored interrupts (timer, transmitter, receiver, soft· 

ware interrupt) 
• Three external vectored interrupts (NMI, I RQ, SCI) 
• Master RESET 
• 29 bidirectional I/O lines and 2 control lines 
• 8 enhanced programmable operating modes 
• Internal crystel clock generator 
• 5 V single supply. 

SC1FTWARE FEATURES of the 6805 family: 

• Similar to EF6800 
• Byte efficient instruction set 
• Easy to program 
• True bit manipulation 
• Bit test and branch instructions 
• Versatile interrupt handling 
• Powerful indexed addressing for tables 
• Full set of conditional branches 
• Memory usable as register/flags 
• Single instruction memory examine/change 
• 1 I) powerfut addressing modes 

THOMSON SEMICONDUCTORS 
-heodqu ...... 
45, av. d. "Europe· 78140 VELIZY· FRANCE 
Tel. : (3) 948 87 19 I Telex: 204780 F 217 

EF6805CT 

HMOS 

8-BIT MICROCOMPUTER 

CASECB-182 

~'''' PLASTIC PACKAGE 

CASECB-508 

FNSUFFIX 
SURPICOP 

(PLASTIC CHIP-CARRIERI 

PIN ASSIGNMENT 

Vss E 

XTAL SCI 

EXTAL SC2 

NMI PCO 

IRQ PCI 

R8s8t PC2 

VCC Pe3 

PBO PC4 

PBI PCS 

PB2 Pee 

PB3 PC7 

PB4 PDQ 

PAO POI 

PAl P02 

PA2 P03 

PA3 PD4 

PA4 P05 

PA5 PD6 
~ 

PA6 P07 N 
II: 

PA7 VCC 
III 
&I Standby :l5 

~~ 



EF6805CT 

FIGURE 1 - EFfIIOICT MICROCOMPUTER FAMILY BLOCK DIAGRAM 

Expanded Multiplexed 

r 
Ii Expanded Non·Multlplexed I Single Chip (Mode 7) 

PC7 
"PCS 
PC5 
PC4 
PC3 
PC2 
PCl 
PCO 
SC2 
SCl 

P07 
PD6 
PD5 
PD4 
PD3 
P02 
PDt 
POO 

iOSi/D7 A7/07 07 1/0 
AS/06 AS/OS OS 1/0 
A5ID5 .A5/D5 05 110 
A4/04 A4/04 04 1/0 
A3ID3 A3/03 03 110 
A21D2 A2/02 02 110 
AllOt AtlOt Ot 110 

A~~ AO/DO DO 1/0 
R/W R/WOSC 

AS AS 1055 iSC 

110 10Sl 17/A7 110 
1/0 Ml IS/A6 110 
110 At3 15/A5 110 
110 At2 14/A4 110 
110 A11 13/A3 110 
110 AtO I2IA2 1/0 
110 A9 111Al 110 
110 AS 10/AO 110 

'Fi",t 60 bytes supplied by VCC standby 

MAXIMUM RATINGS 
Rating 

Supply Voltage 

Input Voltage 

Operating Temperature Range 

Storage Temperature Range 

THERMAL CHARACTERISTICS 
Characteriatic 

Thermal Resistance 
Plastic 
Ceramic 

iROc 

Symbol Value 

Vce -0.3 to + 7.0 

V,n 0.3 to +7.0 

TA o to 70 

Tstg 55 to + 150 

Symbol Value 

'JA 50 
50 

CONTROL TIMING 1Vee=50 V ±5% VSS=O TA=O to 70'el 

Characteristic Symbol 

Frequency of Operation 10 

Crystal Frequency IXTAL 
External Oscillator Frequency 410 
Crystal Oscillator Start Up Time tre 
Processor Control Setup Time tpcs 
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Unit 

V 

V 

'e 

'e 

Rating 

'C/W 

Min 

0.5 

2 

2 

-
-

B 

PBO (1) •• 

PBl (2) 
PB2 (3) 
PB3 (4) 
PB4 (5) 

1/0 PAO 
1/0 PAl 

t+----.,~ 110 PA2 
t+----.,~ 110 PA3 ":===:: 110 PA4 
" 1/0 PA5 
14----.... 110 PA6 
14----.... 110 PA7 

(1) Mode select I Timer I Rx clock 
(2) Mode select I UACC i5Co 
(3) Mode select I UACC TxlRx clock 
(4) UACC R. data 
(5) UACC T. data 

This device contains circuitry to protect the in
puts against damage due to high static voltages 
or electric fields; however I it is adVised that nor
mal precautions be taken to aVOid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. For proper opera
tion it is recommended that Vin and Vout be con
strained to the range Vsss (Vin or Vout':S Vee. 
Input protection is enhanced by connecting 
unused inputs to either VOO or VSS. 

Typ Max Unit 

- 1.25 MHz 

4.9152 5 MHz 

- 5 MHz 

- 100 ms 

2DO - ns 



·L ...... . EF6806CT 

DC ELECTRICAL CHARACTERISTICS IVCC=50 Vdc :t6'M1 vSS-O TA=O to 700(; unleos otherwise notedl 

Cha~ 

Input High Voltage lIlm 
Other inputs I Note 1 I 

Input Low Voltage All Inputs (Notes 1 & 21 
Input load cIKrant PortO 

(Vln -VIL' SCI 

Input Current RESET 
IVin-Ot05.25VI NMI.IRQ 

Three-Stete 1011 Statel Input Current 
IVin - 0.5 to 2.4 VI PAO·PA7. PCo-PC7 

P80. PB4 

Output High Voltage 
Ilload= -loo,.A. Vcc=minl PCo-PC7 
Ilload- -66,.A, VCC= mini PDCJ.PD7. SCI, SC2 
IIload- -loo,.A, Vcc=minl E, Other Output. 

Output Low Voltage 
Ilload=2.0mA, Vcc-minl All Outputs 

Darlington Drive Current 
IVO=1.5VI PACJ.PA7 

Internel Power Dissipation IMeasured at T A = O·C in Steady·State Operationl 
Input Capacitance 

IVin=O, TA-25·C, fo -l.0 MHzl 

VCC Standby 

Standby Current 

NoIBs : 
1 . Except Mode Programming Levels; Sae Figura 18. 
2- Excapt XTAL, EXTAL. 

All Input. 

Pbwerdown 
Powerup 

Powerdown 

POWER CONSIDERATIONS 

The average chip·junction temperature, T J, in ·C can be obtained from: 

T J = TA + (POo8JAI 
Where: 

TA-Ambient Temperature, ·C 

Symbol 

VIH 

VIL 

lin 

lin 

ITSI 

VOH 

VOL 

10H 

PINT 

Cin 
VSBB 
VSB 

ISBB 

8JA - Package Thermal Resistance, Junction·to·Ambient, ·C/W 

Po - PINT + PPORT 
PINT -ICC x VCC, Watts - Chip Internal Power 
PPORT-Port Power DiSSipation, Watts - User Determined 

Min Typ 
Vss +4 -

Vss +2.0 -
VSS-0.3 -

- -
- -
- -
- 12 

- 2.0 
- 10.0 

VSS+2.4 -
VSS+2.4 -
VSS+2.4 -

- -

1.0 2.5 

- 700 

- -
4.0 -
4.75 -
- -

Mea UnIt 

VCC 
Vee 

V 

VSS+0.8 V 

0.5 mA 
0.8 
2.6 

,.A 25 

10 ,.A 
100 

- V -
-

VSS+0.5 V 

10.0 mA 

1200 mW 

10,0 pF 

5.25 V 
5.25 

6 mA 

(II 

For most applications PPORTC P,NT and can be neglected. PPORT may become significant if the device is configured to 
• drive Darlington bases or sink LED loads. 

An approximate relationship between Po and T J lif PPORT is neglected I is: 
PO= K + IT J + 273·CI (21 

Solving equations 1 and 2 for K gives: 
K = PoolT A + 273·CI + 8JAoP02 131 

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Po (at equilibriuml 
for a known T A. USing this value of K the values of Po and T J can be obtained by solving equations (11 and 121 iteratively for any 
value of T A-
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PERIPHERAL PORT TIMING I Refer to Figures 2 6) 
ChInocI"- Symbol Min Typ Me. UnH 

Peripheral Data Setup Time tpDSU 200 - - ns 

Peripheral D8ta Hold Time tpDH 200 - - ns 

Dfl4Iy Time, Enable Positive Transiuon to osC Negative Transition . "~---" --' ~ .. -'. ,,,, . ioscit 350 
Delay,Time. Enabte Positive Transition to OSC Positive Transition 

Delay Time, Enab\e Negative Transition to Peripheral Data Valid 
Port A, B, C, 0 

Oetay Time, Enable Negative TranSItion to Peripheral CMOS Data Valid 

Input Strobe Pulse Width 

Input Data Hold Time 

Input Data Setup Time 
Delay time. ISC active edge to ase rising edge (handshake mode) 

FIGURE 2 - DATA SETUP AND HOLD TIMES 
IMPU READ) 

PAO-PA7 
PBO-PB4 
PDO-PD7 

Inputs 

PCO-PC7 
Inputs· 

'Port C Non·Latched Operation (LATCH ENABLE· 0) 

FIGURE 4 - PORT C OUTPUT STROBE TIMING 
CEF880IiCT SINGLE'CHIP MODE) 

Address 
Bus 

t MPU access of Port C • 

t$OOO6I 

OSC (pulsed mode) 

OSC (handshake mode) 

-- -
tn~n? - - 350 

tpWD - - 350 

trMn~ - - 20 

tpWIS 200 - -
tlH BO - -

tis 20 - -
tlOH 300 - -

FIGURE 3 - DATA'SETUP AND HOLD TIMES 
IMPUWRITEI r MPUW,,'e 

ns 

ns 

ns 

~s 

ns 

ns 

ns 
ns 

E~ 

_____ t_,_~~_:::M_DOO~~SL~/ _ -----n077\1VCC 

All Data Data Valid 
Port OutPuls _______ ~ 

NOTES 
1 10 k. Pullup resistor required for Port B to reach 0.7 Vee 

2 Not applicable to pe1 

3 Port 0 cannot be pulled above Vee 

ISC' 

PCO·PC7 
Inputs 

FIGURE 6- PORT C LATCH TIMING 
IEF880IICT SINGLE·CHIP MODE) 

* active on negative edge if eR2 (bit 2 of Port C control/status 
register) is reset. 

NOTE: Timing measurements are referenced to and from a low voltage of 0.8 V and a high voltage of 2.0 'I; unless otherwise noted. 
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BUS TIMING (See figures 6 and 7) 

Characteristic Symbol Min Typ Max Unit 

Cycle time 'CYC 0.8 - 2 '" 
Address strobe pulse width high * 'PWASH 150 - - ns 

Address strobe rise time 'ASR 5 - 30 ns 

Address strobe fall time tASF 5 - 30 ns 

Address strobe delay time* tASD 70" - - ns 

Enable rise time tER 5 - 30 n. 

Enable fall time 'EF 5 - 30 ns 

Enable.pulse width high time* tpWEH 340 - - ns 

Enable pulse width low time* tPWEL 350 - - ns 

Address strobe to enable delay time 'ASED 30 - - ns 

Data dalay write time tDDW - - 225 ns 

Data set up time 'DSR 70 - - ns 

Data hold time 
tDHR 10 ns 

Read - -
Write 

tOHW 20 - -

Muxed-address set up time for latch tASL 20 - - ns ~ Non muxed address set up time for latch tASH 20 - ns - -Muxed-address hold time for latch tAHL 20 - - ns 

Address hold time tAH 20 - - ns 

Address R/W set up time before E tAS 140 - - ns 

AO-A 7 SM up time before E tASM 130 - - ns 

Peripheral access time tACC - - 400 ns 

Oscillator stabilizatioll time tRC 100 - - ms 

* At specified cycle time. 
** tASD parameters listed assume external TTL clock drive with 50 % ± 5 % duty cycle. Devices driven by an external TTL clock with 50 % 

±1 % duty cycle or which use a crystal have the following tASD specifications: 80 ns min. (1.25 MHz). 

FIGURE 6 - BUS CHARACTERISTICS IN EXPANDED NON MULTIPLEXED MOOES 

teyc 
tpWEH 

E -N ,( -1\ 
tpWEL I" tER tEF f-+ 

tAS 

~K= AO-A7 x -
R/W lOS 

tDDW f-- tDHW 

MCUWrite I~« f\ 
DO - 07 

V 
tACC tDSR -I-ctDHR 

2.0V ~.OV 
MCU Read / 

00- 07 

0.8~ ~.8V 
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FIGURE 7 - BUS CHARACTERISTICS IN EXPANDED MULTIPLEXED MODES 

AS 

E 

RIW 
A8·A'3, lOS, M, 
(Port OJ 

NOTES: 

tcvc 

'PWASH 

'ASH 

'ACC 

- Voltage levels shown are VL ~ 0.5 V, VH ~ 2.4 V unless otherwise specified. 
- Measuremet'lt points shown are 0.8 V and 2.0 V unless otherwise specified. 

Data 
enabled 

Dlta 
enabled 

'OSR 

- Memorv devices should be enabled only during E high to avoid Port C bus contention. 

'OHW 



U Ace TIMING lSeefigu .... a.9. 10lnd 11) 

Choroct.,lstic 

MAIN EXTERNAL CLOCK 

Law 1_ pul. width 

High level pul. width 

Ri.ti". 

FIll time 

Frequlncy 

RECEIVER DATA INPUT· SIGNAL DETECTIDN 

Ri.tlme 

Fall time 

TRANSMITTER/RECEIVER CLOCK DUTPUT 

Frequency 

RI.time 

Cycll retia 

FIll time 

TRANSMITTER DATA OUTPUT 

RI .. tI_ 

FIll time 

• With I crystal frequlncy of 4.9162 MHz. 

PI2 

PI3 
Pll 

FIGURE 8 - MAIN EXTERNAL CLOCK 

FIGURE. - RECEIVER DATA INPUT· SIGNAL DETECTION 

EF6805CT 

Symbol Min Typ - Unit 

tPWCL 600 - - no 

tPWCH 600 - - n. 

teR - - 100 n. 

teF - - 100 n. 

CF" - - 307.2 KHz 

tRRD - - 100 n. 

tRFD - - 100 n. 

ERCF" - - 307.2 KHz 

'ERR - - 100 n. 

ERCR 40 - 60 ... 
'ERF - - 100 no 

'ERD - - 100 n. 

'EFD - - 100 n. 

FIGURE 10 - TRANSMITTER/RECEIVER CLOCK OUTPUT 

PI2 

FIGURE 11 - TRANSMITTER DATA OUTPUT 

PB4 

tERD 'EFD 
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FIGURE 12 - CMOS LOAD 

Test Point 

FIGURE 13 - TIMING TEST LOAD PORTS A, B, C, D 

VCC 

Test POInt 1rl ~~~::8 kG 
. or Equlv. 

C R lN914 
or Equiv. 

~ '=' 

C -90 pF forPCO-PC7, POO.p07. E. SC1.SC2 
- 30 pF for PAO.pA7. PBO.pB4 

R -37 kG forPDO·P07, E.SC1, SC2 
- 24 kn for PAO.pA7. PBO.pB4. PCO-PC7 

INTRODUCTION 

The EF8805CT is an 8-bit monolithic microcomputer 
which can be configured to function in a wide variety of 
applications. The facility which provides this extraordinary 
flexibility is its ability to be hardware progrlmmed into 
eight different operating modes. The operating mode con· 
trois the configuration of 18 of the 40 MCU pins. available 
on-chip resources, memory map, location IInternal or ex· 
tarnal) of interrupt vectors, and type of external bus. The 
configuration of the remaining 22 pins is not dependent 
on the oparating mode. 

Twenty·nina pins are organized as three &-bit ports and 
ona 5-bit port. Each port consists of at laut a Data Regis
ter and a write-only Data Direction Register. The Data O~ 
rection Register is used to deflna whather corresponding 

bits in the Date Register are configured as Input Iclearl or 
output lsatl. . 

The term "port", by Itself, refers to all of the herd_e 
associated with the port. When the port is used as I "data 
port" or "1/0 port", it iscontrolled.by the port Data Direc
tion Register and the programmer has direct access to the 
port pins using the port Data Register. Port pins are labled 
as Pii where i Identifies one of four PortS and i indicates the 
particular bit. 

EF680SCT is pin to pin compatible with 6801 family. 
The microprocl!SSOr unit IMPUI is software compatible 
with tile EF6805 family. Furthermore, the EF6805CT 
heseight enhancad operating modes. 

OPERATING MODES 
EF680SCT provides 8 different operating modes Imodes 
o to 71 which are herdware salactable. Two of these mo
des 10 and 41 are reeerved to the manufacturer for testing. 
Except mode 1, all these modes are similar to the corres
ponding 6801 programming modes. 

The six usar selactable modes can be grouped in 3 fun· 
damental modes which refer to the supported bus type. 

SINGLE CHIP MODE lmode 71 
The four MCU ports are configured as parallel input! 
output pOrts as shown figure 14. 

. LIMITED NON MUX.EXPANDED MODE lmode 61 
1_f\tura151 
A 232 address space i. provided through port. 0 as port 
C acts as a bidirectional data bus. Two control signals 
'R)I Ind R/W are provided through SC1 and SC2 output 
pins. 

This mode Is an improved mode 5 of the 6801, fully com
patible with the 6800 peripheral parts. 
Port 0 is configured at RESET as an input data port. 
The port 0 data direction register can then be chenged 
to provide any combination of the 8 least significant ad· 
dress bits lAO to A 71. The 6 most significant address bits 
IA8 to A 131 are internally decoded and the Rm!I output 
signais that an external address 1$0018 to $OO7F or 
$0180 to $OlFFI is issued. 
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MUX EXPANDED MODES Imod .. l,2.3 and 81 
l_figura171 
Port C provides a least significant byte address/data mul· 
tiplexed bus. Two control signals AS IAddress Strobel 
and RtW provided through SCl and SC2 output pins. The 
addresses must be latched on the negative edge of AS 
strobe. 
A pilin 8 bit latch allows a complate demultiplexlng when 
it Is required. 
In mode 1, the most significant bit of port C provides an 
10Sl signal: a low level at this pin on address time signals 
that an address belonging to the extarnal address space 
1$0018 to $OO7FI is issued. Port 0 ratalns Its general 
purpose I/O function. Mode 1 allows access up to 104 
external addresses. 
In modes 2 and 3, Port 0 provides the 6 most significant 
address bits. P08 and PO 7 provide respectively a M 1 
lopcode fetch 1 and a IOS1 signal. 
In mode 2 the intarnal RAM is enabled and the internal 
ROM is disabled. In mode 3, both internal ROM and 
RAM are disabled. Any disabled intarnal address space 
may be externally used. . 
In mode 8, port 0 is initially configured during RESET 
as an input data port. The port 0 date direction regis· 
ter can then be changed to provide any combination of 
the 6 most significant address lines IA8 to A 131. Stated 
alternatively, any subset of A8 to A 13 can be provided 
while retelning the remaining port 0 linas as data input. 
Table 1 gives an abltract of the operating mode charac-
teristics. 



FIGURE 14 - SINGLE-CHIP MODE (Modo 71 

-
PortA 1 •• ~ 

81/0 Line. " 

Port 0 
8 Lines 

Address bus 

VCC 

VSS 

PortC 
81/0 Line. 

ISC 

OSC 

Port B 
51/0 Line. 

UACC 
Timer 

FIGURE 15 - EXPANDED NON-MULTIPLEXED CONFIGURATION (Mode 51 

~ -"L:_ 
.ndby~ Vce 5. 
R--ESET-

Port A 
8 I/O Line. 

Port B 
5 I/O Lines 

UACC 
Timer 

~,~ 

IRQ~ 

.... ....... 
,- -,. 

.... ....... 

"'" ..... 

Vee 
I 

XTAL1 

EXTAL2 

EF6805CT 

-.!-
VSS 

Port A 
81/0 Lines 

Port B 

porte 
Port 0 8 
IOS5 ' 
R/iN 
E 

5 '~~~~nes ••• ~ 

8 

Vec 

PIA ACIA 

•••• 'A ~~~t Cnes 
R/iiii 

IOS5 

•••• PortD 

Timer L--T""-~ 
T08 

VSS 

~ 

100-071 
(AO-A71 
il5S5 
R/iiii 
E 

EF6805CT 
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FIGURE 16 - TYPICAL LATCH ARRANGEMENT' 

GND 

AS 

1 1 

Port C I Addrealdata 

VCCStandby 
ReseT 

NMI 
iRa 

PortA i .... ~ 
BIIO '" 

Port B 
6 110 LI_ 4 .... ~ 

G or: 
0, a, 

74LS373 
ITvpical1 

08 08 

}--~., 

) ~ .. OO"' 

FIGURE 17 - EXPANDED MULTIPLEXED CONFIGURATION 

PortA 
BI/O LI_ 

Port B 
61/0Ll_ 

UACC 
Timer 

Vee 

Vss 

R/IN 

PortC 
7 LI_ + ffiSi (PC7' 
Multiplexed datoloddr_ 

Port 0 
,Blill LI_ 

MODE 1 : LIMITED MUX EXPANDED MODE 

Ve 

XTAL 

EXTAL 

~~~~ __ ~~~ __ ~ ____ -. ________ ~~ __ ~DotoBu. 
(DO· 07' 

~~~1--'~4~-.~----~-e-+------~~--~~~~.~3~U' 
EF6806CT R/W Rfii 

~------it-+--I--l--H+~-.... I-++--~ e 
PD6 

P07 
Ml 

ffiSi 
UACC L-_o--~ 

Timer 
Vss 



· -
TABLE 1 - OPERATING MODE CHARACTERISTICS 

Modo o.cription PonC PonD SC1 pin SC2pin RAM ROM (1) Externol_ 

0 Reserved - - - - - - -

1 Limited MUX Multiplexed Datal I/O AS RiW Enabled En.bled From $0018 to $OO7F 
expanded mode LSB addresses (from $0090 (from $3000 . (1051 '" 0 when external space 

(AO to A6) and 10S1 to $o17F) to $3FFF) is pointed) 

2 Full MUX Multiplexed Datal POO.p05 • A8-A 13 AS RtW En.bled Disabled (2) From $0018 to $007F .nd 
expanded mode LSB addresses P06 = Ml (from $0090 from $0180 to $3FFF (port 

(with external ROM) P07 = i5Si (3) to$o17F) C &: 0 register addrell8s 
user Jetectable). 

3 Full MUX Multiplexed Datal POO.p05 = A8·A 13 AS RIW Disabled (2) Disabled (2) From $0018 to $OO7F, 

expanded mode LSB addresses P06 =Ml from ~90 to $o17F .nd, 
from 180 to $3FFF (port 

(with external ROM P07 = 10S1 (3) C &. 0 register addreues 
and RAM) 

user se'ectable'. 

4 R~rved - - - - - - -

5 Limited non MUX Dat. LSB addreues or IOS5 (5) RtW Enabled Enabled From $0018 to $007F .nd 
expanded modo (Bidirectional) inputs (external (from $0090 (from $3000 from $0180 to $oIFF , 

(232.ddr ..... ) space to$017F) to $3FFF) (lOS5 _ 0 when externalspeC8 
selectable) is pointed). 

6 Full MUX Multiplexed datal PDQ-POS = A8-A13 AS R/W En.bled Enebled From $0018 to $007F and 
expanded mode LSB addresses or inputs (from $0090 (from $3000 from $0180 to $2F 7F (port C 

P06= input or M1 to$017F) to $3FFF) register addre .... UMr 

P07- inputoriOSl (4) .. Iect.blel. 

7 Monochip I/O I/O ISC OSC Enabled Enabled -
(portC (portC (from $0090 (from $3000 
input output to $o17F to$3FFF) 

strobe) ",obe) I 
~-- - --- ---- I 

(1) Available in 4 Kbytas version. 
(2) Corresponding memory space becomes external space. 
(3) 10Sl = output decoding the addressing .pace : $0018 to $007F (.eti.elow). 
(4) 1081 is available on PD7 in mode 6 ~hen tl1l~i_!1_h~_bee'!..2I:ogrammed a~~~~ 
(5) iOSs = output decoding two external.ddrv"ing .paces: $0018 to $007F .nd $0180 to $01 FF. m 

j 
~ 

N 

~ ~L--------------------------------------~~.r--------------------~ ~ SEC 



EF6805CT 

PROGRAMMING THE MODE 

The operating mode is programmed on port B (PBO, PB I Port B Data register 
and PB2 pins) at the end of the reset procedure and on 
the positive edge of the RESET signal. 7 6 5 4 3 2 I 0 
MCU reads the code of the operating mode on bits 5, 6 I MS21 MSII MsoIOR410R31 OR210RIIOROl$OOO3 and 7 of the port B data register (located et the address 
$0003). 
Port A, port B, UACC and timer are not modifiad by the 
operating mode. 

TABLE 2 - MODE SELECTION 

MODE PB2 PBI PBO BUS OPERATING MODE MS2 MSI MSO MODE 

7 H H H I Single chip mode 

6 H H L MUX Full MUX expanded mode (int. ROM and RAM) 

5 H L H Non MUX Limited non MUX expanded mode 

4 H L L - Reserved 

3 L H H MUX Full MUX expanded mode (ext. ROM and RAM) 

2 L H L MUX Full MUX expanded mode (ext. ROM) 

1 L L H MUX Limited MUX expanded mode 

0 L L L - Reserved. 

Legend: L: Logic "0" H : Logic "1" . MUX : Multiplexed . I : Internal. 

FIGURE 18 - MODE PROGRAMMING TIMING 

VI:; See Figure 19 
1fE""SEf 

Vil 
for Diode Arrangement 

f.--PWRSTllp~ .-
,," __ ,r-:VMPDD 

'MPH 
r-'MPS ~ VMPl 

Mode Inputs VMPH 7f- Data Valid VMPH Min 
(PBO. PB 1, PB2)... M _____ " t ode Latch 

(PBO. PB1. PB2) VMPl ->t.- .., ~ VMPl Max 
1'1!ID level 

MODE PROGRAMMING (Refer to Figure 18) 

Characteristic Symbol Min Max Unit 
Mode Programming Input Voltage Low VMPl - 1.8 V 
Mode Programming Input Voltage High VMPH 4.0 V 
Mode Programming Diode Differential 1lf Diodes are Used) VMPDD 0.6 V 
RESET Low Pulse Width PWRSTL 3.0 - E-Cycles 

Mode Programming Setup Time 'MPS 2.0 - E-Cycles 

Mode Programming Hold Time 'MPH ns 
FfES£T Rise Time ~ llJs 0 - -
RESET Rise Time < 1 J,lS 100 - -
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FIGURE '8 - TYPICAL MOOE PROGRAMMING CIRCUIT 

Vee 

FImT 
PBO 

PBI 

PB2 

A2 
~ 

> Al 

D 

.... 

1 

Al 

D 

A,f 

6 

8 

9 

10 

Mode 
Control 

SWitches 

D 

RESET 

PBO 

PBI 

PB2 

EF6806CT 

Notes; 
1. Mode 7 as sho wn 
2. R:zoe = Raset ti me constant 
3. RI = 10 k (tYPlcall 
4. D= IN914; IN4001 (typicall 
5. Diode Vf should not exceed VMPDO min. 

FUNCTIONAL PIN DESCRIPTION 

VeeANDVss 
VCC and Vss provide power to a large portion of the 

MCU. The power supply should provide + 5 volts (± 5 %) 
to Vee, and Vss should be tied to ground. Total power 
dissipation (including VCC Standby), will not exceed PD. 

Vee STANDBY 
Vee Standby provides power to the standby portion 

($90 through $CF) of the RAM (See resident memory 
section). 

XTAl AND EXTAl 

These two phis interface either a cry$t81 or TTL com· 
patible clock to the MCU internal clock generator. Divide-. 
by-four circuitry is included which allows use of inexpensive 
crystals. A 20 pF capacitor should be tied from each crys
tal pin to ground to ensure reliable startup and operation. 
Altarnatively, XTAl may be driven by an external TTL 
compatible clock at 4fo with a duty cycle of 50 % (± 5 %) 
with EXT Al connected to ground. 

The internal oscillator is designed to imerface with an AT· 
cut quartz crystal resonator oparated in parallel resonance 
mode in the frequency range specified for fXTAl. The 
crystal should be mounted as close as possible to the input 
pins to minimize output distortion and startup stabilization 
time. The MCU is compatible with most commercially 
available crystals. Nominal crystal paramaters are shown in 
Figure 23. 

RESET 
This input is used to reset the internal state of the device 

RE~~ovide an orderly startup procedure. During powerup, 
must be held below 0.8 volts: (1) at least tRe after 

Vec reaches 4.75 volts in order to provide sufficient time for 
the clock generator to stabilize. and (2) until Vee Standby 
reaches 4.75 volts. ~ must be held low at least three 
E-cycles if asserted during powerup operation. 

E (ENABLE) 
This is an output clock used primerily for au. synchro

nization. It is TTL compatible and is the slightly skewed 
divlde-by-four result of the device input clack frequency. 
It will drive one Schottky TTlloed and 90 pF, and all da
ta given in cycles is referenced to this clock unless other
wise noted. 

NMI (NON-MASKABlE INTERRUPT) 

An NMI negative edge requests an MCU interrupt se
quence. iiiMi. typically requires a 3.3 kn (nominal) resiS' 
tor to VCC. NMT has an inta")al pull-up resistor. iiiMl must 
be held low for at least 1.5 E -cycle to be recogn ized under 
all conditions. 
fRO (MASKABlE INTERRUPT REQUEST) 

I RO is a negative edge sensitive input which cen be 
used to request an interrupt sequence. 

I RO typicall¥ requires an extarnel 3.3 kn (nominal) 
resistor to Vcc. iRQ has an internal pull-up resistor. 

I RO must be held low for at least 1.5 E-cycle to be 
recognized under all conditions. 
This input maybe software tasted (BIH, Bll instructions). 
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SC1 AND SC2 CSTROBE CONTROL 1 AND 21 

The function of SCl and SC2 depends on the operating 
mode. SCl is configured as an output in all modes excapt 
single chip mode, whereas SC2 is always an output.SCl 
and SC2 can drive one Schottky loed and 90 pF. 

Single-chlp mode CMode 71 

In Single-Chip Mode, SCl and SC2 are configured as an 
input and output, respectively, and both function as Port C 
control lines (See functional port descriptionl. 

Limited non MUX expanded mode CMod, 61 

In the limited non MUX expanded mode, both SCl 
and SC2 are confiaured as outputs. SCl functions as input/ 
output select ClOSS) and is asserted only when an address 
from $0018 to $007F or from $0180 to $01 F F is available 
on the internal address bus. 

SC2 is configured as Read/Write and is used to control 
the direction of data bus transfers. An MPU read is enabled 
when Read/Write and E are high. 

MUX expanded modes 11,2,3 and 6) 

In the MUX expanded modes both SCl and SC2 are 
configured as outputs. SCl functions as Address Strobe 
and can be used to demultiplex the eight least significant ed
dresses and the data bus. A latch controlled by Address 
Strobe captures address on the negative edge, as shown in 
Figure 15. 

SC2 is configured as ReadlWrite and is used to control 
the direction of data bus transfers. An MPU read is enabled 
when Read/Write and E are high. 

PAO-PA7 CPORT AI 

Port A is a mode independent 8-bit I/O port with each 
line an input or output as defined by the Port A Data 
Direction Register. The TTL compatible three-state output 
buffers can drive one Shottky TT L load and 30 pF, Dar· 
lington transistors, or CMOS devices using exterRa~IE"' 
up resistors. It is configured as a data input port by T. 
Unused lines can remain unconnected. 

PBO-PB4 CPORT B) 

Port 8 is a mode-independent, 5-bit, mUltipurpose I/O 
.port. The voltage levels tresent on P80, P81, and P82 on 
the rising edge of RES T determine the operating mode 
of the MCU. 

P80 can be programmed as : 
the timer input"line 

. the timer clock enable line 
- the timer output line 
- the UACC receive clock output line according to the 
timer control/stetus register (See timer section). P81, PB2, 
P83 and P84 can be programmed as UACC lines (see UACC 
section). When any of the P80 to PB4 line is not used by 
respectively the timer unit or the UACC, it can be used 
as a stendard input/output port through Port B data direc
tion and data registers. 

The Port B three-stete, TTL-compatible output buffers 
are capable of driving one TTL load and 30 pF or CMOS 
devices, using external pull up resistors. 

PCO-PC7 CPORT CI 

Port C can be configured as an I/O port, a bidirectional 
8-bit data bus, or a multiplexed address/data bus depending 
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on the operating mode. The TTL compatible three-stete 
output buffers can drive one Schottky TT L load and 90 pF. 
Unused lines can remain unconnected. 

See the Functional Port Description section for Port C 
mod,description. 

PDCH'D7 CPORT 01 

Port 0 is configured as an B-bit standard I/O port, as 
address outputs or as data inputs depending on the opera
ting moda. Port 0 can drive one Schottky TTL load and 
90 pF and is the only port with internal pullup resistors. 
Unused lines can remain unconnected. 

See the Functional Port Description section for Port 0 
mode description. 

RESIDENT MEMORY 

The EF6805CT provides 4096 bytes of on-board ROM and 
RAM 240 bytes of on-chip RAM. 
Part of the RAM is powered through the V CC standby pin 
and is maintainable during VCC powerdown. This standby 
portion of the RAM consists of 80 bytes located from 
~0090 through $OODF. 
Power must be supplied to VCC standby if the internal 
RAM is to be used regardless of whether standby power 
operation is anticipated. 
The RAM is controlled by the RAM control register. 
(See Figure 21 for memory map). 

RAM CONTROL REGISTER ($0010) 

The RAM Control Register includes two bits which can be 
used to control RAM accesses and determine the adequacy 
of the stendby power source during powerdown operation. 

7 

STBY 
PWR 

6 

RAME 

Bit 0-5 Not Used 

5 4 3 2 o 

Bit 6 RAME RAM Enable. This ReadlWrite bit can 
be used to remove the entire RAM 
from the internal memory map. 
RAME is set (enabledl during Reset 
provided stendby power is available 
on the positive edge of RESET. If 
RAME is clear, any access to a RAM 
address is external. If RAME is set 
(on RESET operation) and not in 
Mode 3, the RAM is included in the 
internal map. 

Bit 7 STBY PWR Standby Power. This bit is a Read/ 
Write status bit which is cleared 
whenever V CC Standby decreases 
below VS8B (min). It can be set 
only by software and is not affected 
during reset. 

It is intended that RAM be cleared and Standby PWR be 
set as part oL!J?owerdown procedure which may be ente
red through N M I. 
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FIGURE 20 - INTERNAL RAM MAP 

$0090 
} Vee standby 

powered ._--- $OODF 

$0100 
Vee 

Stack _ Max stack powered 
pointer m·l capacity 

m 128bytOl 

::':""':':'}"":':':':':':':":"'::: 
$017F 

ROM 

The EF6805CT family provides an internal user ROM capacity of up to 4096 bytes including interrupt vectors. 
This ROM is mask programmable and its la.st address is located is $3FFF. 

FIGURE 21 - MEMORY MAP 
~ 

$0000 Data Direction A $0000 

1/0 and RAM Data Direction B $0001 

$o17F 1/0 PORT A $0002 

$0180 External space (in 1/0 PORT B $0003 
mode 2, 3 and 6 and Data 0 irection C $0004 

only from $0180 to $01 FF Data 0 irection 0 $0005 

in mode 5) 1/0 PORTC $0006 
$2F7F 1/0 PORT 0 $0007 

$2FIIO Timer Counter Register $0008 

Reserved Timer Control I Status $0009 

$2FFF Timer Prescaler Register $OOOA 

$3000 UACC Clock Register $0008 

USER ROM XMIT Status Register $OOOC 

RCV Status I Fmat Reg. $0000 

UACC Data Register $oooE 

$3FEF PORT C Status I Control $OOOF 

$3FFO·3FFI XMIT IRQ VECTOR RAM Standby Control $0010 

$3FF2·3FF3 TIMER IRQ VECTOR 
Reserved $0011 

$3FF4-3FF5 RCV IRQ VECTOR $0017 

$3FF6·3FF7 SWI VECTOR External Memory Space $0018 

$3FF8-3FF9 PORTC IRQ VECTOR (In modes 1.2,3,5,6) $007F 

$0080 
$3FFA·3FFB IRQ VECTOR Reserved 

$OO8F 
$3FFC·3FFD NMI VECTOR (Internal RAM $0090 

$DOFF 
$3FFE·3FFF RESET VECTOR 

STACK RAM $0100 

(see Figure 20) 
$017F 
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OSCILLATOR AND CLOCK SYSTEM 

The EF6805CT family contains one crystal olCiliator 
and one ph... generator which control' all the MCU 
circuitry and supply ·all the Intarnal synchronization 

. Ilgnall. . . j . 

Extarnal crystal (up to 5 MHzI or IIlCtarnalllgnll applied 
to EXTAL pin can lilt oscillator on operating mode. 
When maximum speed is required, external clock Ilgnel 
has to be connected to XT AL pin and EXT AL pin pulled 
downtoVSS. 

MCU cycle is provided in dividing by 4 the main frequen· 
cy. When the UACC works with the internal clock as 
clock reference, it is ·necessarv to choose a crvstal or 
an extarnal clock signal according to the UACC output 
frequency (4.9152 MHz for the standard frequencies of 
table ~ in UACC sectionl. 

FloURI 22 - CLOCK CIRCUITRY 

~ ___ +rTAL 

Ph_ ........tor 
Divider 
Iby4) 

I------I~E 

1----• .;2 

1----• .;1 

)o~~~--------~C 

Nota : Peripherals can be synchronized bv E signal. 

FIGURE Z3 - EFIIOIICT FAMILY oeclLLATOR CHARACTERISTICS 

3.61 MHz 4.00 MHz &.0 MHz 
RS 600 500 »500 

Co 3.5 pF 6.5 pF 4-8 pF 

Cl 0.Q15 pF 0.025 pF O.OHI.02 pF 
a >40 K >30K >20K 

-NOTE: These are representative AT-cut crystal parameters only_ 
• C;ystals of other types of cut may also be used. CL = 20 pF Itypical) EqUivalent CirCUit 

Vee 
V~4~75~V~---------I,~'----------------------------

I. lAC 

Otcllll1or 
StabilizMion 

Time,lRC 

. 
> 

FUNCTIONAL PORT DESCRIPTION 

STANDARD 110 PORT FUNCTION 

Two registers, a Data Direction Register (DO RI and a 
Data Register (ORI are attached to each parallel 110 
Port. Each pin can be programmed as an input or 8S 

an output by the corresponding bit of the DO R ("0" 
when programming an inputl. 

All the ODR are reset after REsEi'. 
OOR are write onlv reglstars, thus they cannot be handled 
by ReadiModifylWrite or bit manipulation instructions. 
When a pin Is programmed as an Input Its value mav be 
reed at the eorresponding bit position in the DR (low Ie· 
ve! forced to 01. When a pin is programmed as an output, 
modifying the corresponding bit in the Date Reg. modi· 
fies the level on this pin. 
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PORTA 
This 8 bit port is alwavs a standard I/O Port. 

PORTB 
This five bit port has an 8 bit Data Registar : DRB5 to 
ORB7 are loaded with the mode type at the end of RE· 
SET. Standard function of this I/O port can be ovarrun 
bV UACC or Timer unit. 

PORTC 
The functionality of the 8 bit port C depends on the 
operating mode ; two extra control I/O lines ISCl and 
SC21 are attached to this port. 



PORT C IN SINGLE CHIP MODE 

I n this mode SCI acts as an input strobe on port C (ISC) 
while SC2 acts as an output strobe on port C (ose) ; an 
extra 8 bit control and Status Register allows the port to 
operate in several different ways: 

Bit 2,3,6 and 7 of this register control the ISC input 
function. ISC can be used as an interrupt request line; 
this interrupt may be used to synchronize data exchange 
through PC lines, or independently. 

Bit 0, 1 and 4 control the SC2 output lines 

Port C control and statUI register 

6 5 4 3 

ISC Mas- ISC 
ISC IROC X terl Latch active CSRI 
Flag Ena- ...... Ena- edge 

ble .. Iect ble select 

- Bit 2 : selacts the active edge of SCI; 
"1" = active on positive edge 
"0" = active on negative edge 

o 

CSRO $OOOF 

• - Bit 3 : Latch Enable : when th!s bit is set, the lines 
which are programmed as inputs in the OOR are latched 
in the DR on the active edge of SC1. The DR blts.pro
grammed as outputs are not modified. When this bit 
is RESET, DR resumes standard operation. 

- Bit 7 : ISC fleg : this bit is set on the active edge of 
SCI ; it is reset by a port C contrail status register read 
followed by a port C Data register read or write_ 

~ Bit 6 : Interrupt enable: when set, enables ISC fleg as 
an I ROC interrupt. 

- Bit 0 and 1 : 

CSRl CSRO CONVERSATIONAL MODE 
0 0 Handshake mode 
0 1 Pulsed mode 
1 0 SC2 stays low 
1 1 SC2 stays high 

- Bit 4 : Master I Slave selact : this bit is interpreted on
ly when bit 1 of CSR is cleared (handshake or pu1sed 
mode). When set, this bit allows SC2 to go low after a 

The EF6805CT MCU timer circuitry is shown in figure 
24. 

Tha timer features : 
one 8 bit presealer with automatic reloading 
one 8 bit cou nter 
one clock control unit 

TIMER 

EF.6806CT 

MCU write in Port C Data Registers ; when resat, SC2' . 
goes low after a MCU read. 
Under pulse mode, SC2 stays low for one q, 2 clock 
cycle. 
Under Handshake mode SC2 stays low until an active 
edge of SCI input (see figure 5 for timing). 

PORT C IN NON MULTIPLEXED EXPANDED MODE 

Port C is configured as a bidirectional data bus (07·00) 
in the Expanded Non·Multiplexed Mode. The direction 
of data transfers is controlled by ReadlWrite (SC2). 
Data is clocked by E (Enable). 

PORT C IN MULTIPLEXED EXPANDED MODES 

Port C is configured as a time multiplexed address (AO· 
A7) and data bus (07·00) in the Expanded Multiplexed 
Modes ; Address Strobe (AS) is used to damultiplex the 
two buses. Port C is held in a high impedance state 
between valid address and data to prevent bus conflicts . 
Furthermore, in mode I, PC7 = IDS. 

PORTO 
This port is configured as an 8 bit standard 110 port, 
as address outputs or as data inputs depending on tha 
operating mode . 

PORT 0 IN MUX LIMITED EXPANDED MODE 111 AND SIN· 
GLE CHIP MODE 171, 

In this mode, port 0 functions as a standard 110 port 
with each line configured by the port o Data Oiraction 
Register. Internal pull up resistors allow the port to di· 
rectly interface with CMOS at 5 volt levels. External pull 
up resistors may be used. 

PORT 0 IN NON MUX LIMITED EXPANDED MODE 151 AND 
MUX FULL EXPANDED MODE 161 

I n these modes, port 0 is programmad after RESET as 
an input port. However, internal pull up resistors pull 
the lines high. The OOR can then be written to provide 
any combination of output address lines and input data 
lines. In mode 5, the address lines are taken out of AO to 
A 7 ; in mode 6 they are taken out of A8 to A 13, M 1 and 
I.oSI signals. 

PORT 0 IN MUX FULL EXPANDED MODES 12 ond 31 

After RESET, this port is automatically programmed as 
outputs ; POO to P05 provide the A8 to A 13 eddress 
lines, P06 and P07 provide respectively the Ml (opcode 
fetch) and 10S1 signals. 

one 8 bit addressable ReadlWrite presealer register 
($OOOA) 
one 8 bit addressable ReadlWrite counter Data regis
ter ($OOOB) 
one 8 bit addressable ReadlWrite controllstatus regis
ter ($0009)-
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The counter may be writtan by lOftWIre or reed through 
the countar data ragister. Reed operation does not da .. 
troy the content of the countar. Tha counter is decre· 
mented by the clock pul_ selectad by the clock control 
unit from the positive 8dge of the prescaler output or of 
the PBO input pin. 
Whenwer the countar underflows from $00 to $FF, the 
interrupt ,..quest bit (07 in the control/status registerl is 
set and the decounting starts. 

4 bits are used to control the clock source and the PBO 
pin: 

DO : Internallextarnal clock selection 
When· an axtarnal clock is used, its frequency must 
be inferior to maximum cycle frequency: MCU fre· 
quency of operation. 

01 : Clock output enabie. 

02 : Prescaler control. 
The prescalilr output is gated or not by the PBO In· 
put. 

03 : UACC receiver enable 
PBO is used (or notl to output the UACC receiver 
baud rate generator. 

Only 5 configurations OUt of 16 are allowed on these 
four bits (_ table 31. 

2 bits are used to control the timer interrupt : 

06 : Mask Intarrupt 
07: Interrupt request 
07 is set whenever the counter underflows. An interrupt 
request is sent to the interrupt unit when 07 = 1 and 
06=0. 
After an intarrupt, 07 must ba reset by software. A 
RESET operation resets 07 and sets 06. 

TABLE 3 - TIMER PROGRAMMATION ICONTROUSTATUS REGISTERI 
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DO 01 02 03 Counter clock inputs PBOpin 
H L L L External clock External clock input 

L L L L Prasealer output Standard I/O PBO has no 

UACC receiver dapendency 
L L L H Prescaler output with 

clock timer 

L L H L 
Prescaler O\Itput AND gated Clock enable input 

byPBO 

L H L L Prescaler output MSB countar output 

DO = 01 = 02 = 03 = 0 aftar RESET operation. 

.2 
Internal 

Clock 

FIGURE 24 - TIMER SCHEMATIC 

INTERNAL DATA BUS 18 BITS I 

I 1----------
I COUNTER OUTPUT 

____ UACC CLOCK RECEIVER 

__ PBO DATA REGISTER 
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UNIVERSAL ASYNCHRONOUS COMMUNICATION CONTROLLER 

The chip contains a full duplex, asynchronous serial 
communication unit. This unit includes a transmitter 
and a receiver which operate independently, at indepen' 
dent data rates but in the same data format. (See fig. 25 
for UACC schematic description). The UACC communi· 
cates with the outside through pins PB 1, to PB4 and with 
the MPU through 4 register addresses: 

$oooE : Receiver data register (read only register) 
or transmitter data register (write only register) 

$0000 : Receiver status register (Read only) 
or format register (write only) 

$OOOC : Transmitter status register (read only) 

$oooB : Clock control register (write only). 

REGISTER DESCRIPTION 

CLOCK CONTROL REGISTER (CR) : 

Transmitter and receiver clocks are provided by 2 inde· 
. pendent baud rate generators. Rates and sources are se· 

lected through the clock control register 
CRO, CR1, CR2 : Receiver rate selection (see table 5) 
CR3, CR4, CR5 : Transmitter rate selection (see tao 

ble 5) 
CR6, CR7 : The common primary clock source of both 

baud rate generators can be selected as the", 2 internal 
clock or as an external clock delivered through the PB2 
input pin. (See table 6). In this case the PB2 input fre· 
quency must be less than the maximum frequency of 
operation (fO max). 
When using the internal source, PB2 pin may output the 
receiver or the transmitter clock or be used as a standard 
I/O. 
I n any case, a clock at 16 times the receiver baud rates 
may be delivered through the PBO output pin (see Timer 
section). In any other respects, timer and UACC opera
tions are independent. 

FORMAT REGISTER (FR) : 

FRO" : when set, it enables data reception on input 
pin PB3. 

FR1" : Enables data carrier detection (SO) on input 
pin PBl when set. (SO = FRl . PB1). 

FR2" : Enables data output on output pin PB4 when 
set. 

FR3 f FR4 Reception and transmission data format (see 
FR5 table 7). 

FR6 : Transmitter interrupt enable. 

FR7 : Receiver interrupt enable. 

"When PB 1, PB3 and / or PB4 are not used by the U ACC 
they can work as standard I/O. 

RECEIVER STATUS REGISTER AND OPERATION 

Receiver Status Register (SR) is a read only register. 

SRO : Receiver data register "Full" 
SR2 : No data carrier detection 
SR4 : Format error 
S R 5 : Data overrun 
SR6 : Parity error 
SR7 : Receiver interrupt request. 

See table 4 for set and reset conditions of these status 
bits. 
See figure 26 for the receiver operation flow chart. 

TRANSMITTER STATUS REGISTER AND OPERA· 
TION 

Transmitter status register: 
SRl : Transmitter data register "Empty" 
SR3 : Transmitter interrupt request. 

See table 4 for status bits set and reset conditions. 
See figure 27 for transmitter operation flow chart. 

REGISTER VALUES AFTER RESET: 

Legend 
- Status Register =SR 
- FOJ"mat Register =FR 
- Clock Control Register =CR 

S7 S6 S5 S4 53 S2 S1 

SR 0 0 0 0 0 0 1 

FR 0 0 0 1 0 0 0 

CR 1 1 0 0 0 1 0 

SOFTWARE INITIALIZATION 

Transmitter initialization (FR2 = 0). 

SO 

0 

0 

0 

When the MPU resets FR2, it forces the transmitter to 
its standby state (see figure 27) and sets SR 1 to 1. The 
transmitter interrupt requests are disabled. As soon as 
the MPU sets FR2, the transmitter begins standard ope· 
ration. 

Receiver initialization (FRO = 0). 
When the MPU resets FRO, it forces the receiver to its 
standby state (see figure 26). In order to reset the recei
ver status register it is then necessary to read the status 
register and next read the receiver data register. SR4 and 
SR6 are not modified in this process but they cannot 
yield to any interrupt. Standard correct operations begin 
as soon as FRO is set. (by FRl = 1). 
Whenever PB 1 input is enabled as data carrier signal de· 
tection (SO), the standby state is enterred as soon as, 
and maintained as long as PBl remains at high level. 
A low to high transition on SO activates standard ope
rations. 
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TABLE 4 -STATUI liT SET AND RESET CONDITIONIIN STANDARD OPERATION 

(See RESET operation and software initialization sections for'other operations'. 

STATUS REGISTER liT SET CONDITION' RESET CONDITION 

SRO 
Receiver data register "Full" After data have been loaded Status register read followed 

in the data register from the by a receiver data register 
shift register. reed. 

SR2 
No data carrier signal detected Negative edge of SO signal Status register reed followed 

by a data register read. 
ResetofFR1. 

SR4,SR6 
Format error, parity error When an error is detected If no error is datected when 

when loading the data register loading the data register from 
from the shift register. the shift register. 

SRS 
Overrun When MPU reeds data register Status register reed followed 

and when next data word has by a data register reed. 
been lost. 

SR7 
Receiver interrupt request When the following binary Data register read operation. 

condition occurs 
(SRO+ SR2+ SRS, FR7 . FRO 

SR1 
Transmitter data register When shift register is loadad Data register write. 
"Empty" from data register. 

SR3 
Transmitter interrupt request When the following binary Data register write operation. 

condition occurs 
SR1 . FR6 • FR2. 

TABLE Ii - MODULATION SPEED (Clock 00_ ... _1 

CR6 CR4 CR3 Speed" Internal ~2 Externlll clock 
CR2 CR1 CRG (bauds' divided by divided by 

G 0 0 75 16384 2048 

0 0 1 150 8192 1024 

0 1 0 300 4096 512 

0 1 1 600 2048 256 

1 0 0 1200 1024 128 

1 0 1 2400 512 64 

1 1 0 4800 256 32 

1 1 1 9600 128 16 

·Using a 4.9152 MHz crystel. 
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EF6805CT 

TABLE 8 - CLOCK CONTROL' 

CR7 CR6 Clock PB2 pin 

0 0 Internal Standard 110 

0 1 Internal Receiver clock output multiplied by 16 

1 0 Internal Transmitter clock output multiplied by 16 

1 1 TxlRx external clock Clock input 

Nota: Receiver clock multiplied by 16 can be output on PSO (see Timer section). 

DATA BUS 
DO·D7 

FIGURE 25 - UACC SCHEMATIC DESCRIPTION 

TRANSMITTER DATA REGISTER 

-------------------
TRANSMITTER STATUS REGISTER 

RECEIVER DATA REGISTER 

TRANSMITTER 
CONTROLLER 

Sari.1 
Dahl 

Output 
PM 

FRI 

PBI 

PB3 

--------..., 
ISeoTimer 

Metion' 
I 
I 
I 
I 
I 
I 

PB2 

I I -.., 
I I I 

~-----------------------------~ M~ I 
I I 
I I 
I t/l2clock +8 I 
I I 
I I L ______________________________________ ~ 
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TABLE 7 - ~ON RECEPTION AND TRANSMI&810N DATA FORMAT 

FRS FR4 FR3 Word length Parity Number of stop bits 

0 0 0 7 bits Even 2 

0 0 1 7 bits Odd 2 

0 1 0 7 bits Even 1 

0, 1 1 7 bits Odd 1 

1 0 0 8 bits - 2 

1 0 1 8 bits - 1 

1 1 0 8 bits Even 1 

1 1 1 8 bits Odd 1 

22142 
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FIGURE 26 - RECEIVER OPERATION FLOWCHART 

FRO = O/RESET 

N 

INPUT OF NEXT BIT IN RECEIVER SHIFT REGISTER 

y 

N 

N 

y 

RECORD SHIFT REGISTER CONTENT IN RECEIVER 
DATA REGISTER 

LOAD SR6 WITH PARITY RESULT 

LOAD SR4 WITH STOP BIT RESULT 

SETSRO 

EF6806CT 
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FIGURE 27 - TRANSMITTER OPERATION FLOWCHART 

FR2 = 0 I RESET 

y 

OUTPUT PARITY BIT 

2 

OUTPUT 1 STOP BIT OUTPUT 2 STOP BITS 
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CPU DESCRIPTION 

CPU REGISTERS 
The EF6805CT Family CPU has five registers availa

ble to the programmer. They are shown in Figure 28 and 
are explained in the following paragraphs. 

ACCUMULATOR (AI 
The accumulator is a general purpose 8-bit register 

used to hold operands and results of arithmetic calcula
tions or data manipulations. 

INDEX REGISTER IX) 
The index register is an 8-bit register used for the indexed 

addressing mode. It contains an 8-blt value that may be 
added to an instruction value to create an effective address. 
The index register can also be used for data manipulations 
using the read-modify-write instructions. The index register 
may also be used as a temporary storage area. 

PROGRAM COUNTER (PCI 
The program counter is an 14-bit register that con

tains the address of the next instruction to be executed. 

STACK POINTER (SPI 
The stack pointer is an 7 bit register that contains 

the address of the next free location on the stack. I ni
tially, the stack pointer is set to location $017F and is 
decremented as data is being pushed onto the stack and 
incremented as data is being pulled from the stack. 
During a MCU reset or the Reset Stack Pointer (RSP) 
instruction, the stack pointer is set to location $017F. 
Subroutines and interrupts may be nested down to lo
cation $100 (128 bytes maximum) which allows the 
programmer to use up to 64 levels of subroutine ca,lls. 
No instruction allows to read the stack pointer content. 

CONDITION CODE REGISTER ICC) 
The condition code register is a 5-bit register in which four 

bits are used to indicate the results of the Instruction just ex
ecuted. These bits can be individually tested by a program 
and specific action taken as a result of their state. Each in
dividual condition code register bit is explained in the follow
ing paragraphs. 

HALF CARRY IH) - Set during ADD and ADC Instruc
tions to indicate that a carry occurred between bits 3 and 4. 

INTERRUPT (II - This bit is set to mask (disable) 
the timer, UACC and external interrupts (iRCi). If an 
interrupt occurs while this bit is set, the interrupt is lat
ched and is processed as soon as the interrupt bit is 
cleared. 

NEGATIVE IN) - Used to indicate that the result of the 
last arithmetiC, logical, or data manipulation was negative 
Ibit 7 in result equal to a logical onel. 

ZERO IZ) - Used to indicate that the result of the last 
arithmetic, logica!. or data manipulation was zero. 

CARRYIBORROW IC) - Used to Indicate that a carry or 
borrow out of the arithmetic logic unit (ALU) occurred dur
ing the last arithmetic operation. This bit is also affected dur
ing bit test and branch instructions plus shifts and rotates. 

FIGURE 28 - PROGRAMMING MODEL 

A ACCUMULATOR 
o 

x I INDEX REG.ISTER 
t3 0 
I PCH PCL I PROGRAM COUNTER 
L-~~~~l'==~~==~O 

III sp I STACK POINTER 
7 4 0 

~
' I H I N Z C. CONDITION CODE REGISTER 

CARRY/BORROW 
ZERO 
NEGATIVE 
INTERRUPT MASK 
HALF CARRY 

ADDRESSING MODES 

The E F6805CT MCU has 10 addressing modes which are 
explained briefly in the following paragraphs. For additional 
details and graphical illustrations, refer to the 6806 Family 
User's Manual. 

The term "effective address" lEA) is used in describing the 
address modes. EA is defined as the address from which the 
argument for an instruction is fetched or stored. 

IMMEDIATE - In the immediate addressing mode, the 
operand is contained in the byte immediately following the 
opcode. The immediate addresSing mode is used to access 
constants which do not change during program execution 
le.g., a constant used to initialize a loop counter!. 

EA = PC. 1 PC-+- PC. 2 

DIRECT - In the direct addressing mode, the effective ad
drest. of the argument is contained in a single byte following 
the opcode byte. Direct addressing allows the user to direct
ly address the lowest 256 bytes in memory with a single 
2-byte instruction. This includes the on-Chip RAM and 1/0 
registers and 128 bytes of ROM. Direct addresSing is an ef
fective use of both memory and time. 

EA = (PC. 1) PC-+- PC. 2 

EXTENDED - In the extended addressing mode, the ef
fective address of the argument is contained in the two bytes 
following the opcode. Instructions using extended address
ing are capable of referenCing arguments anywhere in 
memory with a single 3-byte instruction. When using the 
assembler ,the programmer need not specify whether an in
struction uses direct or extended addressing. The assembler 
automatically selects the shortest form of the instruction. 

EA = (PC. 1) AND (PC. 2) PC-+- PC. 3 

RELATIVE - The relative addressing mode is only used in 
branch instructions. In relative addressing. the contents of 
the B-bit Signed byte following the opcode I the offset) is add
ed to the PC if and only if the branch condition is true. Other
wise, control proceeds to the next instruction. The span of 
relative addressing is from - 126 to + 129 from the opcode 
address. The programmer need not worry about calculating 
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the correct offset when using the assembler, since it calcu
lates the proper offset and checks to see if it is within the 
span of the branch. 

BR' = (PC+ 1) if branch: EA = PC+ BR', if not: 
EA=PC+2 

• BR = Internal buffer register used for the address calcu
lations. 

INDEXED. NO OFFSET - In the indexed, no offset ad
dressing mode, the effective address of the argument is con
tained in the B-bit index register. Thus, this addressing mode 
can access the first 256 memory locations. These instruc
tions are only one byte long. This mode is often used to 
move a pointer through a table or to hold the address of a 
frequently referenced RAM or 1/0 location. 

EA=X 

INDEXED, 8-BIT OFFSET - In the indexed, S-bit offset 
addressing mode, the effective address is the sum of the 
contents of the unsigned S-bit index register and the unsign
ed byte following the opcode. This addressing mode is 
useful in selecting the kth element in an n element table. 
With this 2-byte instruction, k would typically be in X with 
the address of the beginning of the table in the instruction. 
As such, tables may begin anywhere within the first 256 ad
dressable locations and could extend as far as location 510 
($lFE is the last location at which the instruction may begin!. 

EA = X+ (PC+ 1) PC_PC+ 2 

INDEXED, 18-BIT OFFSET - In the indexed, lS-bit offset 
addressing'mode, the effective address is the sum of the 
cogtents of the unsigned S-bit index register and the two un
signed bytes following the opcode. This addressing mode 
can be used in a manner similar to indexed, B-bit offset, ex
cept that this ;3-byte instruction allows tables to be anywhere 
In memory. As with direct and extended addressing, the 
Motorola assembler determines the shortest form of indexed 
addressing. 

EA = X+ (PC+ 1) AND (PC+ 2) PC .... PC+ 3 

BIT SET/CLEAR - In the bit setlclear addressing mode, 
the bit to be set or cleared is part of the opcode, and the byte 
following the opcode specifies the direct address of the byte 
in which the specified bit is to be set or cleared. Thus, any 
readlwrite bit in the first 256 locations of memory, including 
1/0, can be selectively set or cleared with a single 2-byte in
struction. 

BIT TEST AND BRANCH - The bit test and branch ad
dressing mode is a combination of direct addressing and 
relative addressing. The bit and condition (set or clear) which 
is to be tested is included in the opcode, and the address of 
the byte to be tested is in the single byte immediately follow
ing the opcode byte. The signed relative S-bit offset is in the 
third byte and is added to the value of the PC if the branch 
condition is true. This single 3-byte instruction allows the 
program to branch based on the condition of any readable 
bit in the first 256 locations of memory. The span of bran-
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ching is from -125 to + 130 from the opcode address. The 
state of the tested bit is also transferred to the carry bit of the 
condition code register. "" Cautior 

EAl = (PC+ 1)' BR'" (PC+ 2) ,if Branch: EA2 = PC+ 
BR+; if not: EA2 = PC+ 3 

INHERENT - In the in~erent addressing mode, all the in
formation necessary to execute the instruction is contained 
in the opcode. Operations specifying only the index register 
or accumulator, as well as control instruction with no other 
arguments, are included in this mode. These instructions are 
one byte long. 

INSTRUCTION SET 

The EF6805CT MCU has a set of 59 basic instructions, 
which when combined with the 10 addressing modes pro
duce 207 usable opcodes. They can be divided into five dif
ferent types: registerlmemory, read-modify-write, branCh, 
bit manipulation, and control. The following paragraphs 
briefly explain each type. All the instructions within a given 
type are presented in individual tables. 

REGISTERIMEMORY INSTRUCTIONS - Most of these 
instructions use two operands. One operand is either the ac
cumulator or the index register. The other operand is obtain
ed from memory using one of the addresSing modes. The 
jump unconditionallJMPI and lump to subroutine IJSR) in
structions have no register operands. Refer to Table 8. 

READ-MODIFY-WRITE INSTRUCTIONS - These in
structions read a memory location or a register. modify or 
test its contents, and write the modified value back to 
memory or to the register. The test for negative or zero 
(TST) instruction is included in read/write instructions 
though it does not perform the write. Refer to Table g. 

BRANCH INSTRUCTIONS - The branch instructions 
cause a branch from the program when a certain condition 
is met, Refer to table 10. 

BIT MANIPULATION INSTRUCTIONS - These ins
tructions are used on any bit in the first 256 bytes of 
memory. One group of instructions either sets or clears, 
the other group performs the bit test and branch opera
tions. Refer to table 11. 

CONTROL INSTRUCTIONS - The control instructions 
control the MCU operations during program execution. 
Refer to table 12. 

Alphabetical lilting - The complete instruction set is given 
in alphabetical order in table 13. 

Opcode IIUIp sumllUlry - Table 14 is an opcode map for 
the instructions used by the CPU. 
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TABLE 8 - REGISTER I MEMORY INSTRUCTIONS 

AddresSing Modes 

Inde_ed Indexed Indelled 
Immedi.te Direct E.'ended (No Offset) (8·Bit Offset) (16·8it Offset' 

Op • • Op • • 0. • • Op • . O. • • OP • • Function Mnemonic Cod. Bytes Cycle. Code Byt •• Cycles Code Byte. Cycles Code Bytes Cycles Cod. Bytes Cycles Cod. Bytes Cycle. 
Load A from Memory LOA A6 2 2 86 2 4 C6 J 5 '6 I 4 E6 2 5 06 J 6 
load X from Memory lOX AE 2 2 BE 2 4 CE J 5 'E I 4 EE 2 5 Of J 6 
Store A In Memory STA B1 2 5 C1 J 6 " I 5 f7 2 6 07 J 1 
Store X In Memory STX B' 2 5 C' J 6 Ff I 5 H 2 6 0' 3 1 
Add Memory 10 A ADO AB 2 2 BB 2 4 CB 3 5 'B I 4 EB 2 5 DB 3 6 
Add Memory and 

Carry 10 A AOC A9 2 2 B9 2 4 C9 3 5 '9 I 4 f9 2 5 09 3 6 
Subtract Memory SUB AD 2 2 BO 2 4 CO 3 5 '0 I 4 EO 2 5 00 3 6 
Subtra~t Memory from 

A With Borrow SBC A2 2 2 B2 2 4 C2 3 5 '2 I 4 E2 2 5 02 3 6 
ANO Memory to A AND A4 2 2 B4 2 4 C4 3 5 ,. I 4 E4 2 5 04 3 6 
O~ Memory With A ORA AA 2 2 BA 2 4 CA 3 5 'A I 4 fA 2 5 OA 3 6 
Ellcluslve OR Memory 

With A EOR A8 2 2 BB 2 4 C8 3 5 'B I 4 E8 2 5 08 3 6 
Anthmellc Compare A 

With Memory CMP AI 2 2 81 2 4 CI 3 5 FI I 4 El 2 5 01 3 6 
ArithmetiC Compare X 

With Memory CPX A3 2 2 B3 2 4 C3 3 5 '3 I 4 E3 2 5 03 3 6 
SIt Test Memory With 

A (Logical Compare) 81T AS 2 2 B5 2 4 C5 3 5 '5 I 4 E5 2 5 05 3 6 
Jump Unconditional JMP BC 2 3 CC 3 4 'C I 3 EC 2 4 DC 3 5 
Jump to Subroutme JSR BO 2 1 CO 3 8 Fa I 1 EO 2 8 00 3 9 

TABLE 9 - READ I MODIFY I WRITE INSTRUCTIONS 
- - -

Addressing Mode, 

Indexed Indexed 
Inherent (A) Inherent (X) Direct (No Offset) IB Bit Offset) 

Op • • Op • • 0. • • Op • • Op • • 
Function Mnemonic Cod. Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles 

Incremenl INC 4C 1 4 5C I 4 3C 2 6 1C I 6 6C 2 1 

DecremenT DEC 4A 1 4 SA 1 4 3A 2 6 1A I 6 6A 2 1 

Clear ClR 4' I 4 5' I 4 3' 2 6 1F I 6 6' 2 1 

ComplemenT COM 43 I 4 53 1 4 33 2 6 13 1 6 63 2 1 

NegaTe 
12's Complemen!) NEG 40 I 4 50 1 4 30 2 6 10 I 6 60 2 1 

RoTaTe left Thru Carry ROl 49 I 4 59 1 • 39 2 6 19 I 6 69 2 1 

RoTate RighT Thru Carry ROR 46 I 4 56 I 4 36 2 6 16 I 6 66 2 1 

logIcal ShIft left lSl 48 I 4 58 I 4 38 2 6 "If! 1 6 68 2 1 

logIcal ShIft RighT lSR 4. I 4 54 I 4 34 2 6 14 I 6 64 2 1 

ArithmetiC Shift RighT ASR 41 I 4 51 I 4 31 2 6 11 1 6 61 2 1 

Test for NegatIve 
or Zero TST 40 N 

~ 
I 4 50 1 4 30 2 6 10 I 6 60 2 , 7 

tLI ________________________________________________________________ 
1 
...... __________________________ --------~ 
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TABLE 10 - BRANCH INSTRUCTIONS 

ReI.tive Addre .. ing Mode 
Op /I /I 

Function Mnemonic Code Byte. Cycle. 
Branch Always BRA 20 2 4 

Branch Never BRN 21 2 4' 

Branch IFFHlgher BHI 22 2 4 

Branch IFF Lower or Same BlS 23 2 4 

Branch IFFCarry Clear BCC 24 2 4 

(BranchlFFHigher or Same) IBHS) 24 2 4 

Branch IFF Carry Set BCS 25 2 4 

(Branch IFF Lowerl IBlO) 25 2 4 

BranchlFFNot Equal BNE 26 2 4 

Branch IFF Equal BEO 27 2 4 

Branch IFF Half Carry Clear BHCC 28 2 4 

BranchlFFHalf Carry Set BHCS 29 2 4 

BranchlFfPlus BPl 2A 2 4 

BranchlFF Minus BMI 2B 2 4 

Branch IFF fnterupt Mask 
Bit IS Clear BMC 2C 2 4 

BranchlFF Interrupt Mask 
Bit IS Set BMS 20 2 4 

Branch IFF Interrupt Line 
is Low (IRQ) Bil 2E 2 4 

Branch IFF Interrupt Line 
is High IIRQ) BIH 2F 2 4 

Branch to SubroutIne BSR AD 2 8 

TABLE 11 - BIT MANIPULATION INSTRUCTIONS 

AddreSSing Modes 

Bit Set/CI.ar Bit Test and Branch 
Op /I /I Op /I # 

Function Mnemonic Code Byt.s Cycles Code Bytes Cycles 

Branch IFF Bit n IS set BRSH n In - 0 7! - - - 2 on 3 10 
Branch IFF Bit n IS clear BRCLR n In ~ 0 71 - - - 01 + 2 en 3 10 

Set Bit n BSET n In - 0 71 10 + 2 en 2 7 - - -
Clear bit n BClR n In ~ 0 71 11 + 2 en 2 7 - - -

TABLE 12 - CONTROL INSTRUCTIONS 

Inherent 
Op /I # 

Function Mnemonic Code Bytes Cycles 

Transfer A to X TAX 97 1 2 

Transfer X to A TXA 9F 1 2 
Set Carry Bit SEC 99 1 2 
Clear Carry Bit ClC 98 1 2 
Set Interrupt Mask elt SEI 9B r 1 2 
Clear Interrupt Mask Sit CLI 9A 1 2 
Software Interrupt SWI B3 1 " Return from SubroutIOe RTS 81 1 6 
Return from Interrupt RTI 80 1 9 
Reset Stack POinter RSP 9C 1 2 
No-Operatton NOP 90 1 2 
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TABLE 13 - INSTRUCTION SET 

Addressing Modes Condition Cod. 
Bit Bit 

Indexed Indexed Indexed Setl Telt .. 
Mnemonic Inherent Immediate Direct Extended Relative (No Offset, (8 Bitl' (16 Bitl, Clear Branch H I N Z C 

ADC X X X X X X " • " " " ADD X X X X X X " • " " " AND X X X X X' X • • " 1\ • 
ASl X X X X • • " 1\ 1\ 

ASR X X X X • • " 1\ 1\ 

BCC X • • • • • 
BClR X • • • • • 
BCS X • • • • • 
BEO X • • • • • 
BHCC X • • • • • 
BHCS X • • • • • 
BHI X • • • • • 
BH~ X • • • • • 
BIH X • • • • • 

~ 
Bil X • • • • • 
BIT X X X X X X • • 1\ " • BlO X • • • • • IiIiiiIII 
BlS X • • • • • 
BMC X • • • • • 
BMI X • • • • • 
BMS X • • • • • 
BNE X • • • • • 
BPl X • • • • • 
BRA X • • • • • 
BRN X • • • • • 
BRClR X • • • • 1\ 

BRSET X • • • • 1\ 

BSET X • • • • • 
BSR X • • • • • 
CLl X • • • • 0 
CLI X • 0 • • • 
CLR X X X X • • 0 , • 
CMP X X X X X X • • 1\ " 1\ 

COM X X X X • • 1\ 1\ , 
CPX X X X X X X • • 1\ 1\ " OEC X X X X • • 1\ " • EOR X X X X X X • • " 1\ • 
INC X X X X • • " 1\ • 
JMP X X X X X • • • • • 
JSR X X X X X • • • • • 
lOA X X X X X X • • 1\ 1\ • 
lOX X X X X X X • • 1\ 1\ • 
lSl X X X X • • " 1\ 1\ 

lSR X X X X • • 0 1\ 1\ 

NEO X X X X • • 1\ 1\ 1\ 

NOP X • • • • • 
ORA X X X X X X • • 1\ 1\ • 
ROl X }f X X • • 1\ 1\ 1\ 

RSP X • • • • • 
Condition Code Symbols 

H Half Carry (From Bit 31 C Carry/Borrow 
I Interrupt Mask A Test and Set If True, Cleared Otherwise 
N Negative (Sign Bit) . Not Affected 
Z Zero 
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TABLE 14 - INSTRUCTION SET ICONTINUEO) 

Addressin Modes Condition Code 

Bit Bit 
Indexed Indexed Indexed SeV Test &: 

Mnemonic Inherent Immediate Direct Extended Relative INo Offset) 18 Bits) 116 Bits) Clear Branch H I N Z C 
RTI X ? ? ? ? ? 
RTS X • • • • • 
SBC X X X X X X • • 1\ 1\ 1\ 

SEC X • • • • 1 

SEI X • 1 • • • 
STA X X X X X • • 1\ 1\ • 
STX X X X X X • • 1\ 1\ • 
SUB X X X X X X • • 1\ 1\ 1\ 

SWI X • 1 • • • 
TAX X •• • • • 
TST X X X X • • 1\ 1\ • 
TXA X • • • • • 

Conditton Code Symbols 
H Half Carry (From Bit 3) C Carry/Borrow 
I Interrupt Mask. II Test and Set If True, Cleared Otherwise 
N Negative (Sign Bit) . Not Affected 
Z Zero , Load CC Register From Stack 
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TABLE 15 - EF6805CT HMOS FAMILY OPCOOE MAP 

Bit Branch R"'-~Writ. Control I 
I 1 I H A 1 

~i _~ ~, J,o rl" 0;"00 A~' o~o! Al~' 1~ ':11 u~o ,:" ,foo ,Po, ,~o 1111 ~ 
ri1 I 'SRSE:P, BSE~~c BRA", I 2 NEGo, NEG i NEG NEG NEG' RTI I I SUB 1_2 SUBD! SuB I' SUB SUB SUB 'x ~ 

10 .. R 1R 1 IN... 1 ,1'Ijl'" 1)(: ~~ IN'" ~ 1M"" 4 1M 5 )(1 6 !)( 5 I I! I 

Jl BRCL~08_ BCl_~ BR'kl Ii:, RTS,N... 1. CM;MM ~ CMP01R 3 CM~)(T ) CMP1X 2 CMPjX \ I CMP IX ~, 
2 I 'BRSET)_ BSEn_' BHI ! '! 'ssc • SBC SSC I' ssc SSC SSC 2 

0010 STR RS~ R I I I ~ IMI..rI l [)IR 3 EXT J 1)(2 2 1)(1 I IX 0010 
7 4 6 .. 4 i 6 :. 2 4 

3 I 'SACL:T1e 8Cl~~c BLSR~I I ) COM!), COMA COMX, i CQM i COM $WI CPX CPX CPX CPX CPX CPX J, 
0011 1 T .. R 6 IA ~ IN... ~ IfI....; ·It 1 ~ ,i<. 1 ,"0,", ~ IMM ~ Oli< 3 EXT 3 IX 5 IX1! 1)(' \\_ 

o~ l~ASEJfB BSE~~c BeCAEL I 2 lS~TP 1 LSA~NH 1 LSR~NH lSA ,)( 1 LSR IX 2 AN~MM < ANC'.lIf, 3 AND Xl I : ANO\X AND1X1 \ AND IX o~ 
'g. 4 i 2 4 -- Iii .. 

o~ 1 BACl:la BCl~~c BCSREl I! BI~MM BIT O~R BIT x T BIT IX BIT 1 1 BIT ? 1 

l~, .. 6 4 4 7 t 2 4 6!i" 

~n BRSEJ{p. BS~~ BNEB.lL II AOADIA 1 ROR~H 1 AOA{NH ROA IX \ I AOA IX lD~MM l lDAOIR 3 lD~XT 3 LOA IX ~ LOAIXI 1 LOA IX o~o 

7 lBACL~?8 8CL~~c 4 BEG 6 ASArli 4 ASRA .. ASRX 7 ASA I) ASA, 2 TAX : ~ STA STA STA STA STA 7 
III T 4...W- 6 IR! INH! INH 7 1)(1 ~ 1)(+ ; INH 2 ~ OIR S Xl 6 IX; IX1! 1)( 0111 

1~ II~ASEJ:a BSE1~c BHC~H I 2 lSLOIR 1 LSL~NH \ LSL~NH LSLI)(I 1 LSL ,)( I CLC N EO~MM EOADIR ) EOA Xl 3 EOA IXl EOA IXI 1 EOA IX 1~ 
10 4 6 4 .. I 6 I 2 2 4 !) 6 .. 

1£1 BACL::e BCl~~c BHC~EL I 2 ROL01R 1 ROL~NH \ AOL~NH AOLI)(I 1 ROL ,)( \ SEC1NH 2 ADTMM l ADCOIA 3 AD~XT 3 AD~IX2 2 ADCIX1 1 ADC IX 1~1 
I 12, .. 6 .. 4 7 6 2 I 4 I 6 ' '" 

,~ BRS~iB._ BS~~ BPLRfL 12 DECOlA 1 DEC~NH 1 DEC~NH 2 DEC IX1 DEC 1)( 1 Cli lNH 2 OR~MM 2 OAAOIR 3 OR~Xl 3 OAAj)(2 2 ORAIX1 lORA IX 1~0 

.~ 1~ACl!l..5_ 7 BCL~~ _ .. BMI_ SEI ADD: '" ADD ADD I tl ADD ADD ADD B 
1u\1 sTM lise RFt 1 INH IMM OIA 3 EXT 3 IX2 2 Ixl 1 IX lOll 

.~ i 'BASEI~_ I _ BSE'!.~_ .. BM~_ I ~ INC_ 4 INCA 4 INC X 7 INC 6 INC 2 ASP 3 JMP .. JMP JMP JMp! J JMP C 
llw tlTtI I L tI~L AH I J UIA 1 INH 1 INH 2 IXI 1 1)( 1 INH 2 OiR eXT 3 IX2 2 IXI 1 IX 1100 

o I&RCl~~_ BCl~~_ 4 .BM~ __ I ~ TST_ .. TSTA .. TSTX 7 TST 6 TST ] NOP BSA JSR JSR JSR JSR JSA 0 
111 ijoTs sse R~LIL utA 1 INH 1 INH 2 IXII IX 1 INH AU 2 OIR J EXT J IX22 IXll IX 1101 

.~_ leASE)} BSE'!.~_ 4 BIL LOX LOX lOX LOX ~ LOX I" lOX E 
11!!L RTM t:I~!.. AEl ~ IMM 2 OIR 3 ExT J IX IXI \ IX 1110 

F 'SACLA7 BCLA7 .. BIH 6 CLA .. ClAA .. CLAX 7 CLA 6 CLA TXA STX STx STX I) STx I") STX F 
1111 3 8T8 2 esc 2 AU 2 OIR 1 INH 1 INH 2 IXI \ IX 1 INH 2 OIR 3 exT 3 Ix2 2 IXI 1 IX 11\1 

~forAdd ... M_ 

INH 
IMM 
DIR 
EXT 
REL 
BSC 
BTB 
IX 
IX1 
IX2 

Inherent 
Immediate 
Direct 
Extended 
Retative 
Bit Setl Clear 
Bit Test and Branch 
Indexed (No Offsetl 
Indexed, 1 Byte (8-Bitl Offset 
Indexed. 2 Byte (16-Bitl Offset 

I of Cycles 
Mnemonic 

Bytes 

LEGEND 

....-:l :> Opcode in Hexadecimal -F-
1111 

~BlxJ 0 
0000 

Opcode In Binary 

" Address Mode 

tL-1 ------~-------------------------------.~.r--------------------~ SEC 

-I 

m 
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EF~TINTERRUPTS 

The EF6805CT Family supports three types of interrupt 
requests : maskable, non-maskable and software inter
rupts. Any interrupt is acted upon at the completion of 
current instruction; a non-maskable interrupt (Niiii) is 
always recognized. Malkable interrupts are conlrOlied 
by the condition code register (bit I) and by individual 
enable bits. The bit I controls all maskable interrupts. 
There are five types of maskable interrupti : iRO (ex
ternal), IROC (Port C), IROR (Receiver), iliOE (trans
mitter) and IROT (timer), as shown in Figure 1. 
All I RO interrupts use hardware prioritized vectors ; 
each of them is vectored to a separate location; all inter
rupt vector locations are shown in table 16. 
The interrupt flowchart is depicted in Figure 29 and is 

common to each interrupt. During interrupt servicing 
the Program Counter, Index Register, Accumulator and 
Code Condition Register are pushed into th~ stack. The 
bit I is set to inhibit maskable interrupts and a vector 
is fetchId corresponding to the current highest priority 
Interrupt. The vector .is transferred to the Program 
Counter and instruction execution is activated. Inter· 
rupt sequence and RESET timing are illustrated in 
Figures 30 and 31. 
The interrupt service routine must end with a RTI (re· 
turn from interrupt) instruction which allows the CPU 
to resume processing of the interrupted program. 
RTI pulls the context out of the stack (see table 17 for 
Interrupt stacking order). RESET operation forces the 
stack pointer to $017. and sets the bit I. 

TABLE 18 - INTERRUPT VECTOR LOCATIONS AND INTERRUPT PRIORITY 

ln1errupt o.-iption Priority 
Interrupt VectOR 

Acting on MSB LSB 

RESET Reset 1 3FFE 3FFF level 

NMl Non maskable external interrupt 2 3FFC 3FFD negative edge 

IRO Maskable and soft testable 3 3FFA 3FFB negative edge 
external interrupt 

iRQC Maskable port C interrupt 4 3FFS 3FF9 level 

SWI' Software interrupt - 3FF6 3FF7 -
IROR UACC receiver maskable 5 3FF4 3FF5 level 

interrupt 

IROT Timer maskable interrupt 6 3FF2 3FF3 level 

mm: UACC transmitter maskable 7 3FFO 3FFI level 
interrupt 

'There is no priority between SWI and the EF6805CT interrupts. As soon as a SWI instruction is recognized by the 
CPU, this instruction is executed independently of the status of the other interrupt requests. 

TABLE 17 - INTERRUPT STACKING ORDER 

7 6 5 4 3 2 o 

n-4 1 I 1 I 1 I H I I I N I z I C n+ 1 

n-3 ACCUMULATOR n+ 2 

n-2 INDEX REGISTER n+ 3 

n-l 1 11 I PCH' n+ 4 

n PCl' n+ 5 

PUSH PUll 
'For subroutine calls, only PCl and PCH are stacked. 
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FIGURE 29 - INTERRUPT FLOWCHART 

y 
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SUMMARY OF CYCLE-BY-CYCLE OPERATION 

Table 18 provides a detailed description of the informa- tions with the same addressing mode and number of cy-
tion present on the Address Bus, Data Bus, and the Read/ cles execute in the same manner. Exceptions are indicated 
Write (R/iiii) line during each cycle of each instruction. in the table. 
The information is useful in comparing actual with ex· Not that during MPU reads of internal locations, the re-
pected results during debug of both software and hard- sultant value will not appear on the external Data Bus 
ware as the program is executed. The information is ca- except in Mode O. "High order" byte refers to the most 
tegorized in groups according to addressing mode and significant byte of a 16-bit value. 
number of cycles per instruction. In general, instruc-

TABLE 18 - CYCLE·BY·CYCLE OPERATION 

Addr ... Mode 8t Cycle R/W 
Instruction. Cycles M1 # 

Add, .. SUI Line Dat. BUI 

IMMEDIATE 

AOC EOR 2 0 1 Op Code Address I OpCode 
ADD LOA 1 2 Op Code Address + 1 1 Operand Data 

AND LOX 
BIT ORA 
CMP SBC 
CPX SUB 

INHERENT ~~ 
CLC SEC 2 0 1 Op Code Address 1 Op Code 
CLI SEI 1 2 Op Coda Address + 1 1 Irrelevant data 
NOP TAX 
RSP TXA 

RTS 6 0 1 Op Code Addre .. 1 OpCode 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 Stack Pointer 1 Irrelevant Data 
1 4 St8ck Pointer + 1 1 Return Address 

(High Order Byt.) 
1 5 Stack Pointer + 2 1 Return Address 

(Low Order Byte) 

1 6 Stack Pointer + 3 Irrelevant Data 

RTI 9 0 1 Op Code Address 1 OpCode 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 Stack Pointer 1 Irrelevant Data 
1 4 Stack Pointer + 1 1 Contents of Cond. Code Reg. 

from Stack 
1 5 Stack Pointer + 2 1 Contents of Accumulator 

from Stack 
1 6 Stsck Pointer + 3 1 Index Register Content 
1 7 Stack Pointer + 4 1 Return Address 

(High Order Byte) 
1 8 Stack Pointer + 5 1 Return Address 

(Low Order Byte) 
1 9 Stack Pointer + 6 1 I rrelevant Data 

SWI 12 0 1 Op Code Address 1 OpCode 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 Stack Pointer 0 Program Counter (Low Order Byte) 
1 4 Stack Pointer -1 0 Program Counter 

(High Order Byte) 
1 5 Stack Pointer - 2 0 Index Register 
1 6 Stack Pointer -3 0 Accumulator 
1 7 Stack Pointer - 4 0 Condition Code Register 
1 8 Stack Pointer - 5 1 Irrelevant Data 
1 9 Vector Address 1 Vector (High Order Byte) 
1 10 Vector Addren + 1 1 Vector (Low Order Byte) 
1 11 Vector Address + 2 1 Irrelevant Data 
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TABLE 18 - CYCLE·BY·CYCLE OPERATION (CONTINUEO) 

Add .... Mod. a. Cyd. 
Addre. BUI 

RIW 
Instruction. Cyd .. Ml 

# Line Oltl BUI 

DIRECT 

JMP 3 0 I Op Code Addr ... I OpCode 
I 2 Op Code Address + I I Fina' Address 
I 3 3FFF I Irrelevant Data 

ADC CMP LOX 4 0 I Op Cod. Addr ... I Op Code 
ADD CPX ORA I 2 Op Code Addr ... + I I Operand Address 
AND EOR SBC 1 3 3FFF I Irrelevant Data 
BIT LOA SUB I 4 Operand Address I Operand 

STA STX 5 0 I Op Code Addr ... I Op Code 
1 2 Op Code Address + 1 I final Address 
I 3 3FFF I Irrelevant Data 
1 4 3FFF I .. 
I 5 Final Address 0 Data to store 

ASR DEC LSR 6 0 I Op Code Address I OpCode 
CLR INC NEG I 2 Op Code Address + 1 I Operand Address 
COM LSL ROL I 3 3FFF I Irrelevant Data 
ROR TST I 4 Operand Address I Operand 

I 5 3FFF I Irrelevant Data 
I 6 Operend Address (3FFF if TSTI O· Modified operand 

JSR 7 0 I Op Code Address I Op Code 
I 2 Op Code Add .... + 1 I Subroutine Address 
I 3 3FFF I Irrelevant Data 
I 4 Subroutine Address First subroutine instruction Op Code 
I 5 Stack Pointer 0 Return Address (Low Order Byte) 
I 6 Stack Pointer - 1 0 Return Address (H igh Order Byte) 
I 7 Stack Pointer - 2 1 Irrelevant Data 

EXTENDED • R/W = 1 jf TST 

JMP 4 0 I Qp Code Address I Op Code 
I 2 Op Cod. Add .... + I I Jump Address (High Order Byte) 
I 3 Op Code Addr ••• + 2 I Jump Address (Low Order Byte) 
I 4 3FFF I Irrelevant Data 

ADC EOR 5 0 I Op Code Addr ... I OpCode 
ADD LOA I 2 Op Code Address + 1 I Address of Operand (High Order Byte) 
AND LOX I 3 Op Code Address + 2 1 Address of Operand 
BIT ORA (Low Order Byte' 
CMP SBC 1 4 3FFF I Irrelevant Data 
CPX SUB I 5 Operand Address I Operand 

STA STX '6 0 I Op Code Address I OpCode 
I 2 Op Code Address + 1 I Destination Addre .. 

(High Order Byte) 
I 3 Op Code Address + 2 I Destination Address 

(Low Order Byte) 
I 4 3FFF I Irrelevant Data 
I 5 3FFF I Irrelevant Data 
I 6 Destination Address 0 Data to store 

JSR 8 0 I Op Code Addr ... I Op Code 
I 2 Op Code Add .... + I I Address of Subroutine 

(High Order Byte) 
I 3 Op Code Add ... + 2 1 Address of Subroutine 

(Low Order Byte) 
1 4 3FFF I Irrelevant Data 
I 5 Subroutine starting address I Op Code (First instruction) 
I 6 Stack Pointer 0 Return Addr ... 

(How Order Byte) 
1 7 Stack Pointer - 1 0 Return Addr... (High Order Byte) 
I 8 Stack Pointer - 2 1 Irrelevant Data 
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Add,... Mode It 
Instruction. 

RELATIVE 

BCC (BHS' (BLO' BNE 
BCS BIH BLS BPL 
BEO BIL BMC BRA 
BHCC BLE BMI BRN 
BHCS 

BSR 

INHERENT A X 

ASR LSR 
CLR NEG 
COM ROL 
OEC ROR 
INC TST 

BIT SET OR CLEAR 

BCLRN 
BSETN 

INDEXED (WITHOUT OFFSET! 

JMP 

ADC EOR 
ADD LOA 
AND LOX 
BIT ORA 
CMP SBC 
CPX SUB 

STA STX 

ASR LSR 
CLR NEG 
COM ROL 
DEC TST 
INC 

JSR 

EF6805CT 

TABLE 18 - CYCLE-By.cYCLE OPERATION (CONTINUED' 

Add ..... Bu. Line DM.SUI 

4 0 1 Op Code Addre .. 1 OpCode 
1 2 Op Code Address + 1 1 Branch Offset 
1 3 3FFF 1 Irrelevant Data 
1 4 3FFF 1 Irrelevant Data 

8 0 1 Op Code Address 1 Op Code 
1 2 Op Code Addran + 1 1 Branch Offset 
1 3 Op Code Address + 2 1 Irrelevant Data 
1 4 3FFF 1 Irrelevant Data 
1 5 3FFF 1 Irrelevant Data 
1 6 Stack Pointer 0 Return Address' (Low Order Byte' 
1 7 Stack Pointer - 1 0 Return Addr ... (High Ordor Byte' 
1 8 Stack Pointer - 2 1 Irrelevant Data 

4 0 1 OP Code Addr ... 1 OpCode 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 3FFF 1 Irrelevant Data 
1 4 3FFF 1 Irrelevant Data 

7 0 1 Op Code Addr ... 1 OpCode 
1 2 Op Code Address + 1 1 Operand Address 
1 3 3FFF 1 Irrelevant Data 
1 4 Operand Address 1 Operand Data 
1 5 3FFF 1 Irrelevant Dat8 
1 6 3FFF 1 Irrelevant Data 
1 7 Operand Address 0 New Operand Data 

3 0 1 OP Code Addre .. 1 OpCode 
1 2 Qp Code Address + 1 1 Irrelevant Dat8 
1 3 Address BUI 3F F F 1 Irrelevant Data 

4 0 1 Op Code Addre .. 1 Op Code 
1 2 Op Code Addr ... + 1 1 I rrelevant Data 
1 3 Address Bus 3F F F 1 I rrelevant Data 
1 4 Operand Addrell 1 Operand Data 

5 0 1 OP Code Addre .. 1 Op Code 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 Address Bus 3F F F 1 I rrelevant Data 
1 4 Address Bus 3FFE 1 Irrelevant Data 
1 5 Destination Address 0 Data to Store 

6 0 1 Op Code Addre .. 1 Op Code 
1 2 Op Code Address + 1 1 Irrelevant Data 
1 3 Address Bus 3FFF 1 Irrelevant Data 
1 4 Operand Address 1 Current Operand Data 
1 5 1 Irrelevant Data 
1 6 .. 

O' New Operand Data 

7 0 1 Op Code Address 1 Op Code 
1 2 Op Code Address + 1 1 I rrelevant Data 
1 3 Address Bus 3F F F 1 Irrelevant Data 
1 4 Subroutine start Address 1 Fint Subroutine Op Code 
1 5 Stack Pointer 0 Return Address (Low Order Bvte) 
1 6 Stack Pointer - 1 0 RaJurn Addr ... (High Order Byte' 
1 7 Stack Pointer - 2 1 I rrelevant Data 

• R/W • 1 if TST 
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TABLE 1. - CYCLE"Y~YCLE OPERATiON ICONTINUED) 

Add __ 

INDEXED 11 BYTE DFFIIT) 

JMP 4 0 I 
OpC __ 

I 'OpC_ 
1 2 OpCod._+1 I 0I1Iot 
1 3 3FFF 1 Irrelevent Data 
1 4 3FFF 1 Irrelevant Data 

ADC CMP LDX 6 0 1 Op~Add_ 1 Op~ 

ADD CPX ORA 1 2 Op~Add_+1 1 0IfI0t 
AND EOR SBC 1 3 3FFF 1 Irrelevant Data 
BIT LDA SUB 1 4 3FFF 1 Irrelevant Data 

1 5 Dporond_ 1 Operand Data 

STA STX 6 0 1 
OpC ___ 

1 Op~ 

1 2 
Op Code __ + 1 

1 Offllt 
1 3 3FFF 1 Irrelevant Data 
1 4 3FFF I Irrelevant Data 
1 5 3FFF 1 Irrelevant Data 
1 6 Daotlnotlon Add .... 0 Data to Store 

ASR INC ROL 7 0 I Op~_ .... I OpCod. 
CLR LSL ROR 1 2 OpCode_+1 1 01110' 
COM LSR TST I 3 3FFF I Irrelevant Data 
DEC NEG I 4 3FFF I Irrelevant Data 

I 6 Operand _ .... IIX) + 01llltl I Operand Data 
I 6 .. .. .. .. I Irrelevant Data 
1 7 .. .. .. .. O· New Operand Data 

JSR B 0 I Op~Add .... I OpCode 
1 2 Op Code Add ..... + I I Off ... 
I 3 3FFF 1 Irrelevant Dati 
I 4 3FFF I Irrelevant Data 
I 6 Subroutine Start Add,. I First Subroutine Op Code 
I 6 Stack Point. 0 Return Add ..... (Low Order Byte' 
I 7 Steck Pointer - 1 0 Roturn Addr ... (High Ordor Byta' 
I B Stack Pointer - 2 I Irrelevant Data 

INDEXED 12 BYTES OFFSET) 

JMP 5 0 1 Op Cod. Add .... I OpC_ 
I 2 Op Code Add ... + I I Off ... (High Order Byta' 
I 3 Op Code Add .... + 2 I 0IfI0t (Low Order Byta' 
I 4 3FFF I Irrelevant Data 
1 5 3FFF I Irrelevant Data 

ADC CMP LDX 6 0 I Op Code Add .... I Op Code 
ADD CPX ORA I 2 Op Cod. Add .... + I I Off .. , (High Order Byta) 
AND EOR SBC I 3 Op Cod. Add .... + 2 I Offn, (Low Ord.r Byta) 
BIT LOA SUB I 4 3FFF I Irrelevant Data 

I 6 3FFF I Irrelevant Data 
I 6 Operand Add,"" 1 Operand Data 

STA STX 7 0 I Op Cod. Addre .. I OpCode 
I 2 Op Cod. Add .... + I I Olllot (High Order By,., 
I 3 Op Cod. Add .... + 2 I 011 .. (Low Order Byta' 
I 4 3FFF I Irrelevant Data 
I 6 3FFF 1 I rrelevant Data 
I 6 3FFF I Irrelevant Data 
I 7 Destination Address 0 Data to ItOr. 

°R/W-liITST 
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TABLE lB - CYCLE-BV-CYCLE OPERATION ICONTINUEO) 

~Bu. Oltl BUI 

INDEXED 12 BYTES OFFSET) ICONTINUEO) 

.lSR 9 0 1 Op Code Addr ... 1 Op Code 
1 2 Op Code Addre .. + 1 1 Off .. , IHigh Order Byte) 
1 3 Op Cod. Addr ... + 2 1 OffoetlLow Order Byte) 
1 4 3FFF 1 Irrelevant Data 
1 5 3FFF 1 Irrelevent Data 
1 6 Subroutine start Address 1 First subroutine Op Code 

1 7 Stack Pointer 0 Return Addr ... ILow Order Byte) 
1 8 Stack Pointer - 1 0 Return Addreu IHigh Order Byte) 
1 9 Stack Pointer - 2 1 Irrelevant Olta. 

BIT TEST AND BRANCH 

BRCLRn 10 0 1 Op Code Address 1 OpCode 
BRSETn 1 2 Op Code Addr ... + 1 1 Operand Addr ... 

1 3 3FFF 1 I rralevent Data 
1 4 Operand Address 1 Operand Oatl 
1 5 3FFF 1 I rrelevant Data 
1 6 3FFF 1 Irrelevant Data 
1 7 3FFF 1 Irrelevant Oata 
1 8 Op Code Addr ... + 2 1 Off .. , 
1 9 3FFF 1 I rreleYant Dati 
1 10 3FFF 1 Irrelevant Data 

ORDERING INFORMATION 

PART NUMBER PACKAGE OPER. TEMP. QUALITY LEVEL 

P 1 FN L" I V I A Std·· I 0 I G I B 

EFS80SCT . 1 . . I . I . I Available on request 

Example.: EF680SCTP. EF680SCTFN. EF680SCTPV. EF680SCTFNV 

P ; Plastic OIL. FN: SURPICQP (Plastic chip-carrier at JEDEC std O.SO" center leaded type Al 
l* : aOe to + 70°C. V: - 40°C to + 85°C. A: - 40°C to + 10SOC •• : may be omitted. 
Quality levels in accordance with N Fe 96883 - •• : No end-suffix for standard level products. 
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CSUFFIX 
CERAMIC PACKAGE 

CASECB·182 

Datu(Z" 4=11/ /.' " 

Or // 

I- • . .. 
1" '" 

eEl D .•. T.A 

NSUFFIX 
PLASTIC POWER OIL 

40 pins , 
CII-l82 

This is advance infony.tion and specifications are subject to change without notice. 
Please inquire with our sales offices about me availability of the diff .... nt packages. 



EF6805CT 

ORDERING INFORMATION 

The information required when ordering a custom MCU 
is listed below. The ROM program may be transmitted to 
lHOMSON SEMICONDUCTORS on EPROM(s) or an 
EFDOSIMDOS disk file. 

To initiate a ROM pattern for the MCU it is necessary 
to fi rst contact your 10cailHOMSON SEMICONDUCTORS 
representative or distri butor. 

EPROM. 
The ET27160rET2732 typeEPROMs, programmed with 

the cuswmer program (positive logic sense for address and 
datal. may be submitted for pattern generation. The 
EPROM must 00 clearly marked to indicate which EPROM 
corresponds to which address space. The recommended 
marking procedure is illustrated below. 

~ xxx 

000 400 

XXx. = Customer 10 

After the EPROMlsl are marked they should be placed In 
conductive Ie carriers and securely packed Do not use 
styrofoam. 

VERIFICATION MEDIA 

All original pattern media I EPROMs or Floppy Diskl are 
filed for contractual purposes and are not returned. A com
puter listing o' the ROM code Will be generated and returned 
along with a listing verification form. The listing should be 

thoroughly checked and the verification form completed, 
signed, and returned to lHOMSON SEMICONDUCTORS. 
The signed verification form constitutes the contractual 
agreement for creation of the customer mask. 

ROM VERIFICATION UNITS (RVUs' 
Ten MCUs containing the customer's ROM pattern will be 

sent for program verification. These units will have been 
made uSing the custom mask but are for the purpose of 
ROM verification only. For expediency they are usually un
marked, packaged in ceramic, and tested only at room 
temperature and 5 volts. These RVUs are Included In the 
mask charge and are not production parts. The RVUs are 
thus not guaranteed by lHOMSON SEMICONDUCTORS 
Quality Assurance, and should be discarded after verifica
tion is completed. 

FLEXIBLE DISKS 

The disk media submitted must be single-sided, single
density, 8-inch, E FDOS compatible floppies. The customer 
must write the binary file name and company name on 
the disk with a felt-tip-pen. The minimum EFDOS system 
files as the absolute binary object file (filename .LO type 
of file) from the 6805 cross assembler must be on the disk. 
An object file made from a memory dump using the 
RO LLOUT command is also acceptable. Consider submit
ting a source listing as well as the following files: filename 
.LX (THEM IS/EXORciser' loadable format) and filename 
.SA (ASCII Source Code). These files will of course 00 
kept confidential and are used 1) to speed up the process 
in-house if any problems arise, and 2) to speed up the user
to-factory interface if the user finds any software errors 
and needs assistance quickly from lHOMSON SEM ICON
DUCTORS factory representatives. 

EFDOS is lHOMSON SEMICONDUCTORS' Disk 
Operating System available on development systemS such 
as THEMIS, MONOCARD, etc. 

Whenever ordering a custom MCU is required, please contact your locallHOMSON SEMICONDUCTORS represen
tative or lHOMSON SEMICONDUCTORS distributor and/or complete and send the attached "MCU customer ordering 
sheet" to your 10cailHOMSON SEMICONDUCTORS representative. 

-THEM IS. MONOCARD are trade;"arks of lHOMSON SEMICONDUCTORS, EXORciser is a registered trademark of Motorola Inc. 
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MCU CUSTOMER ORDERING SHEET 

Commercial reference :IEIFlsI81 I I I I I I I I I I 

Customer's marking: I I I I I I I I I I I I I I I 

Customer name 

Company 

Address 

Phone 

EF6805 FAMILY 

Application: .................................................................. . 

ROM capacity required: WJJ 
Customer part number: 

Temperature range: 0 0 /+ 70°C 

o -40/+ 85°C 

Software support required 0 

Pattern supplied by the customer 0 

bytes 

Pattern medias: 

o EPROM reference: 

Number of interrupt vectors : 

Quality level: 0 STD 0 DOG o 8 

Package : o plastic 

o SURPICOP 

o using the lHOMSON SEMICONDUCTORS 

application lab. 

o using an external lab. 

o MDOS/EFDOS disk file (EXORciser/THEMIS)* 

o Listing 

* Requires prior factory approval 

Yearly quantity forecasted: 

CUSTOMER CONTACT NAME: 

11IOMSON SEMICONDUCTORS 
Sales headquarters 
45, av, de l'Europe· 78140 VELIZY - FRANCE 
Tet. (3) 946 9719 I Tele)t : 204180 F 

- start of production date: 

- for a shipment period of : 

DATE: SIGNATURE: 



THOMSON 
SEMICONQUCTORS 

ADVANCE INFORMATION 

BROADCASTED DATA DEMULTIPLEXOR 

The EF9241 (SEN) is a broadcasted data channel demultiplexor. Used in 
conjunction with a demodulator and a RAM, it constitues a complete 
receiver for CEEFAX DIDON or ANTIOPE standards. 

• Programmable framing code 
• Programmable packet format 

• Programmab!e packet address length and value 
• Programmable prefix length 
• Programmable data packet length 

• Programmable odd parity check 
• Programmable search mode 
• Standard RAM managed on chip as a FIFO. 1 K x 8 or 2 K x 8 RAM 

size programmable 
• Direct interface with 8 bit microprocessor data bus. 

MICROPROCESSOR DATA BUS 

8 

TELETEXT RECEIVER 

1HOMSON SEMICONDUCTORS 
Sal .. hMdqu.rter. 
45,8\1'. d. j'Europe' 78140 VELIZY - FRANCE 
Tel. : (3) 946 97191 Telex: 204780 F 
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EF9241 

MOS 
(N-CHANNEL, SILICON-GATE 

DEPLETION LOAD) 

BROADCASTED DATA 
DEMULTIPLEXOR 

CASE~ 

49""ll l' 

Vss 
03 

04 
05 
06 
07 

OS 
M07 
MDS 

M05 
M04 

M03 
M02 
MOl 

MOO 
R/W 

E 
RS 

CS 
HT 

PSUFFIX 
PLASTIC PACKAGE 

CSUFFIX 
CERAMIC PACKAGE 

PIN ASSIGNMENT 

02 

01 
DO 
MA010 
VAL 

MAD9 
MAD9 

MA07 
MADS 
MADS 

MAD4 
MA03 
MA02 
MAOI 
MADO 

VCC 
MRJW 
ME 
HO 
SEL 

~~1HOMSON 
• ©@~M~~~~ 

S 
~ 

~ 
f 
Go 
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EF9241 

r---
1 
1 
1 
I 
I 

08--'-":"'1 ~ 

1 
I 

HD-----.I 
I 

VAL.---..I~I 
II 

LOGIC UNIT 

RESET 

00-7 

SEQUENCER 

r .!C~~T!£N.!!N.!! _ ..J 

1 
I 
1 

MEMO.RY 
SCHEDULER 

WP 

L __ _ ________ .J 

8 

MADO-l0 

MDO-7 

EF8Z41 INTERNAL STRUCTURE 

SEL 

HT 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

SEMI·GRAPHIC CRT DISPLAY PROCESSOR 

Two 40 pin circuits EF9340 (VIN) and EF9341 (GEN) and 16 K bits 
of standard static RAM are enough to build a complete semi·graphic 
display unit: 

• Simple, ~ow cost yet flexible, asynchronous interface with micropro
cessor 

• Display of 25 or 21 rows of 40 characters 
• On chip (GEN) 128 alphanumeric and 128 semi graphic character 

generator 
• Easy extension up to 2 additional sets of 96 characters each 
• One colour, double height, double width, negative (alphanumeric) or 

two colours (semi·graphic) and blinking are provided as parallel attributes 
• Conceal, boxing, unaerlining as serial attributes 
• Programmable roll up, roll down, zoom, and cursor display 
• 50 Hz/60 Hz operation 
• On chip R, G, 8 shift registers (VIN) 
• Half dot frequency (3.5 MHz) clock input 
• Vertical synchronization input 
• Single +5 Volt supply 
• TTL/MOS compatible I/O 

FIGURE 1 - TYPICAL DISPLAY UNIT 

Add b ress 
Microprocessor 

or one chip Data bus 
microcomputer 

2 8 

EF9341 

(GEN) 

Character 

Generator 

ROM 

11IOMSON SEMICONDUCTORS 
Sal. hudqulne ... 
45, av. de l'Europe· 78140 VELJZY. FRANCE 
Tel. : (3) 946 97 19 I Tetex : 204780 F 

us 

10 

+ 
1 K x 16 

RAM 

*16 
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EF9340 

EF9341 

MOS 
IN·CHANNEL, SILICON GATE) 

SEMI·GRAPHIC CRT 
DISPLAY PROCESSOR 

CASE CB·182 

~"" CERAMIC PACKAGE 

~"" 
,!I' 

/(1: 

40 I ' ' P SUFFIX 

PLASTIC PACKAGE 

3 
EF9340 R, G, B 

(VIN) 2 
V and H sync 

V sync 

i--CLK 3.5 MHz 



~ ~rl--------------------------------------------------------------------------------------------------------------------~ 
~ 

From 
micro 
processor 

w VE 

RlWl 

FIGURE Z - MINIMUM CONFIGURATION 

8 8. 

B [0:7] B[5:7] 3 
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o ~ 
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ST 

Vss Vce 

-~ - __ -'-- _____ L-__ 

SIAl 

4 

R 

R 

G 

B 

.1 

"t:;::; ~ 9 TT 

SVT 

~ 

----rr-~" 
CLK3.5MHz Vss Vee 
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"II 
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GENERAL OPERATION DESCRIPTION 

The display unit is orgenizad around a 16 bit internal bus 
(fig.21 controlled by VIN. GEN conte ins a character gene
rator and two 8 bit registers - TA and T8 - which pro
vide a buffered interface with a general purpose 8 bit bus. 
The display unit receives deta and commands through 
these registers which perform as a mail box. VIN contains 
a Timing Generator, a Display Automaton and an Access 
Automaton. 

TIMING GENERATOR 

It divides the clock input at half the dot frequency 
(3.5 MHzl by 4 to get the window frequency. This fre
quency is divided to get the line frequency and the frame 
frequency. The size of a character being programmable, it 
occupies 1, 2 or 4 windows on the screen. Each window is 
10 TV lines high and 8 dots wide. Timing Generator gives 
control over the bus to the display automaton for 40 win
dow periods per line and 250 (or 21 01 lines per frame. Ac
cess automaton has control over the internal bus for the 
remaining time. 

DISPLAY AUTOMATON 

During each displayable windOVi/ period (:::: 1.1 /lSI, the 
display automaton controls two read cycles on the internal 
bus. 

On the first cycle, a window code (16 bitsl is read from 
the page memory (table 11. Attribute field 17 bitsl and 
character type field (4 bitsl are latched in VIN. 
Character code field (9 bitsl is latched in CC registers. 

Then window address register is incremented, 
On the second cycle, address bus gives the slice num
ber (0 - 91 to the character generator and a slice of 
8 dots is read_ Then Display Automaton delivers R, 
G, 8 signals and I (boxing command 1_ 
A set of 128 alphanumeric characters and a set of 128 
stendard semi-graphic characters are providad by GEN_ 
Further extension is easily done using stendard (1 k x 81 
ROM or RAM components (fig_ 81. 

ACCESS AUTOMATON 

When T A register and then T8 register of the mail box are 
written from the main bus with clf = " Access Auto
meton knows that a command is pending. 
As soon as it gets control over the internal bus, it reads 
the mail box and gets the command. 
A command may be : 

• A cursor modification 
• A display mode (ON/OFF, Roll up, etc ... 1 
• A data transfer mode (Read/Write Page Memory, 

ReadlWrite Character Generatorl 

Data transfers are executed through the mail box add ... 
sed with clf = 0 and according to the current Data Trans
fer Mode. 

The busy flip-flop gives the status of the mail box. It 
can be read in the MS8 of the TA byte addressed with 
clf= 1. 
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MAXIMUM RATINGS 

R.ting Symbol Volu. Unit This device contains circuitry to protect 
Supply Voltage VCC' -0.3 to+ 7.0 Vdc the inputs against damage due to high 

Input Voltage Vi" 
. -0.3 to.1 V Vdc static voltages or electric fields; "however • 

it is advised that normal precautions be Operating Temperature Range TA o to+ 70 C takan to avoid application of any voltage 
Storage Temperature Range Tot. -56 to+ 160 ·C higher than maximum rated voltages to 
Max Po'Mtr Dissipation POM 0.76 W this high impedance circuit. 

• With respect to Vss 

ELECTRICAL CHARACTERISTICS (VCC' 5.0 V ± 5 %, VSS' 0, TA" 0 to 70·C unless otherwise noted) 

Characteristic Symbol Min Typ MOll Unit 
Supply Voltage VCC 4.76 5.0 6.25 Vdc 
Input Low Voltage Vil -ll.3 - 0.8 Vdc 
Input High Voltage (except SYT and ClK' VIH 2.2 - 'J"" Vdc 
Input Hith Voltage SYT and ClK VIH 3 - Vee Vdc 
Three State and Input Leakage current (except elK) lin - - '0 IlA 
elK input current VIN -0.4 V III - - -2 rnA 
Output High Voltage 

Iload= -'60 itA R,G,B,I 
VOH 2.4 - ~ V 

Iload= -500 itA Other outputs 

Output Low Voltage 

Iload= 0.4 rnA R,G,B,I 

VOL - - 0.4 V 
Iload= 1.6 rnA Other outputs 

-PowerL>issipation 

VIN Po - 200 - mW 
GEN 260 

Input Capacitance Cin - - '0 pF 

TO= llfin 

~ 

CLK~ 

tDX tDX 

R,G,B { >t >< orl 

''' ..... 
FIGURE 3 - R, G, B and I TIMING (VIN) 

CLOCK R, G, B AND I TIMING CHARACTERISTICS (VCC= 5.0 ± 5 %, VSS 0, TA" 0 _70· C, CL- 70pF) 

Characteristic Symbol Min Typ MOll Unit 

Clock frequency fin 3.4 - 3.6 MHz 
R, G, B or I delay time from clock edge tox - - 130 n. 
R, G, Band J relative delay - 5 - ns 
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Write T A, TB by MPU tWE 

I 

~l=><P'1 
~ 

tAH 
~ 

>C B/A 
R/W 
CS tDS ~ t--=-+ 
D (0:7) =>< >C 

Read T A, TB by MPU 

E "" tAS tAH 

B/A 
Cs X X • 
ciT 
Riw 

~ 
toz 

D (0:7) -< C>-
-
VE Output 

CS 

X X E, B/A 
tpR ~ -

VE 

'" / 
Reference level : Input 0.8 and 2.2 V 

Output 0.4 and 2.4 V 

FIGURE 4 - PROCESSOR BUS TIMING CHART (GENt 

PROCESSOR BUS TIMING CHARACTERISTICS 
(VCC= 5.0 V ± 5 %, VSS= 0, TA= 0 to 70° C - CL = 100 pF on all outputs 

Characteristic Symbol Min Typ MOl< Unit 

Enable pulse duration 'WE 200 - - ns 

Address setup time 'AS 40 ns 

Address hold time tAH 0 - - ns 

Data setup time 'OS 140 - - ns 

Data hold time 'DH 10 - - n. 

TA. Te access time tACCT 200 ns 
Data off time 'oz 0 - - ns 
VE delay time (CS= 0; E= B/A= 11 tpR - - 140 ns 
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ADR( :~ WINDOW ADDRESS )K SLICE ADDRESS ) '-tASM tAHD tASM tAHD 

\ ,twM 
tASG 
~ 

tAS tMG 

8/28 
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SG 

:7) A(O 

8(0 :7) f 
Internal date bus 

SM,SG 

A (0:7) ; 8 (0:7) 

~ 
twG 

tDS 
~ 

tDH .,.....:::.:... tACC{ij tDS tDH 

./ ~ ",/ 

"' V '" Data Out Page Memory Data Out Character Generator 

FIGURE 6 -INTERNAL BUS - DISPLAY READ CYCLES - TIMING CHART (Rliil- 11 

WINDOW OR SLICE ADDRESS 

tASM 

tDSM tDHM 

twT 

tDS 

CODE OR SLICE 

Data out Page Memory or Character Generator 

FIGURE 8 - INTERNAL BUS - FROM PAGE MEMORY OR CHARACTER GENERATOR 
TO MAIL BOX TRANSFER CYCLES (Rliil-') 

C> 
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ADR~ ~ 
tAS 

.~ 
SM.SG 
~ 

~ 

RiWl 

/ 
~ 

tDST tDHT 
+-=-+ 

St 

~ V 
tACT toz 

+=+ 

A (0:7); B (0:7) 
/ MAIL BOX CONTENTS >---~ 

FIGURE 7 -INTERNAL BUS - FROM MAIL BOX TO PAGE MEMORY OR CHARACTER GENERATOR fiR VIN 

TRANSFER CYCLES 

INTERNAL BUS TIMING CHARACTERISTICS 
(VCC. 5.0 V ± 5 %. Vss- O. TA" 0 to 70· C. CL· 100 pF on all outputs, fin- 3.5 MHz) 

Cho..-rlstic Symbol Min Typ M .. Unit 

Add .... IOtUp tlmo tASM 460 - - ns 

Add .... hold time tAH 0 - - ns 
Strobe c1urotlon (display eyel .. , twM 3UO ns 

twG 380 - - n. 
Add .... hold time (display eyel .. , (Ref. 1.5 V for SM,!!G, AOR' tAHO 0 0 no 
Add...,. to strobe tASG 40 - - ns 

Dote setup tlmo tos 140 - - no 

Dote hold tlmo tOH 0 - - n. 
Prochergo Che..-r Genemor (In GEN' lMG 60 - - n. 
_ to Charecter _mor (in GEN, tACCG 240 n. 
From 8M or SG to 51 t05M 400 - - ns 
lIIl or SO hold time tOHM 0 - - no 
Write Mell Box strobe c1urotion twT 260 - - ns 
Write IlltUp tlmo tAS 40 - - ns 
From ST to 8M or SG tOST 360 - - n. 
_ timo to Mell Box (in GEN' tACT - - 200 ns 
ST hold time tOHT 60 - - ns 
Mell Box off time toz 0 - 270 ns 

Reference 1 ... 1 : 0.8 Vend 2 V on any input 

0.4 V and 2A V on any output } unless otherwise specified. 

J 
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(GND) VSS 

INTERNAL { A5 

DATA BUS A A6 

VSS 

CLK 

VE 

ciT 
B 

G 

R 

I 

SM 

SG 'NmNAC) CONTROL BUS ST 

RNiI 

TT 

SYT 

B7 

INTERNAL { B6 
DATA BUS B 

B5 

(GND) Vss 

INTERNAL ! :~:~ 
ADDRESS BUS ADR2 
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ADR3 

INTERNAL l RIWI 
CONTROL SG 

BUS SM 

B7 

B6 

B5 

INTERNAL 
DATA BUS B 

INTERNAL { 
CONTROL 

BUS 

PROCESSOR { 
CONTROL 

B4 

B3 

B2 

Bl 

BO 

ST 

VE 

CS 

E 

VIN PIN ASSIGNMENT 

1 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 31 

11 
EF9340 

30 

12 29 

13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 21 

GEN PIN ASSIGNMENT 

1 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 
EF9341 

31 

11 30 

12 29 

13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 21 

A4 

A3 

A2 INTERNAL DATA BUS A 

Al 

AO 

ADRO 

ADRI 

ADR2 

ADR3 

ADR4 

ADR5 

ADR6 

ADR7 

ADR8 

ADR9 

TL 

TEST 

RES 

A7 

VCC 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

DO 

01 

02 

03 

04 

05 

06 

07 

clf 
RNi 
B/A 

VCC 

INTERNAL ADDRESS BUS 

INTERNAL DATA BUS A 

PROCESSOR DATA BUS 

} PROCESSOR CONTROL 



EF9340 • EF9341 

VIN SIGNAL DESCRIPTION 

VIN controls several types of data transfers on the internal bus. 
From the mail box to VIN 
From the Page Memory to VIN 
From the Character Generator to VIN 
Between Mail Box and Page Memory 
Between Mail Box and Character Generator 

VIN delivers R, G, B and synchronization signals to the CRT. 

INTERNAL BUS INTERFACE 

NAME 

A(0:7) 

B(5:7) 

jAoR(O:9 

R!WI 

PIN 

TYPE 

o 

o 

o 

o 

o 

36,37 
38,39 
40,2 
3,22 
20·18 

35-26 

15 

12 

13 

14 

FUNCTION 

Internal 
data bus 

Internal 
address bus 

Read/Write 
on Internal Bus 

Memory 
strobe 

Character 
generator 

strobe 

Mail box 
strobe 

DESCRIPTION 

VIN gets only eleven inputs out of the sixteen lines of the bidirectional 
internal data bus. 

These ten TTL compatible outputs multiplex the page memory address 
with the slice number - ADR (0:3) - and the selection of an external 
character generator - ADR4. 

This TTL compatible output determines whether the page memory or the 
character generator gets read or written. 
A write is active low ("0"). 

This TTL compatible output, when active, selects the page memory as 
source (R/WI high) or destination (R/WI low) on the internal bus. 
When SM goes active (low), ADR(0:9) and R/WI are stable. 

This TTL compatible output, when active, selects a character generator 
as source (R/WI high) or destination (R/WI low) on the internal bus. 
When SG goes active (low), ADR(0:4) and R!WI are stable. §;i and SG 
are never active at the same time. 

This TTL compatible output, when active, selects the mail box as source 
(Rml low) or destination (RtWl high) on the internal bus. ST may be 
active (low) at the same time as SM or SG. 

9128 
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VIDEO INTERFACE 

PIN 
N° NAME TYPE FUNCTION DESCRIPTION 

R 0 10 Red These three TTUlS compatible outputs deliver the video signal. They 
G 9 Green are low during the vertical and horizontal blanking intarvals. 
B 8 Blue 

TT 0 16 Vertical This TTL compatible output is active (low) for two lines each field 
synchronization period. The field period is programmable at 262 lines (60 Hz) or 312 

lines (50 Hz). 

Tl 0 25 Horizontal This TTL competible output is at line frequency. It can be program· 
synchronization med active low for 4 window periods (for composite signal generation) 

or active high for 16 window periods (to directly drive a monitor). 

I 0 11 Boxing This TTULS compatible output is active high. I allows to insert R,G,B 
command in an external video signal for captioning purposes, for example. 

SYT I 17 Vertical This high Impedance, high noise margin input is internally sampled 
synchronization and memorized on the 12 th window period of each line. When the 

input memorized signal goes from high to low, the line count is reset at the end 
of tha presant line. This input allows to vertically synchronize VIN on an 
external composite or AC line signal. This input should be grounded if 
not used. 

OTHER PINS 

Vss I 4 This input has to be grounded. 

ClK I 5 Clock input External TTL clock input. (nominal value: 3.5 MHz) 

VE I 6 VIN select This TTUMOS high impedance input must be wired to the corres-
ponding GEN output. This input is active (low) ,ach time the TB 
register of the mail box is accessad by the microprocessor. 

CIT I 7 Command Th!!. TTUMOS high i'Tedance input determines whether a command 
or transfer (CIT high) or data (CIT low) is accessed by the processor in the mail 

select box. CIT is latched on the falling edge of VE and the request is memo-
rized. 

RES I 23 Restart When this TTUMOS high impedance input goes low, the Tl output 
goes high and remains in this state until the display mode register is 
loaded. 

TST I 24 Test This pin must be grounded for normal operation. 

VCC S 21 Power supply +5V 

GND S 1 Power supply Ground. 

'0/28 
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GEN SIGNAL DESCRIPTION 

GEN takes place in the video displav unit between the internal 16 bit bus controlled bV VIN and a general purpose 8 
bit bus controlled bV a processor. GEN contains: 

- A character generator with 128 alphanumeric characters and 128 semigraphic characters. 
- Two 8 bit registers - TA and TB - which perform as a mail box between the two buses. 

PROCESSOR INTERFACE 

GEN intarfaces to a processor bus on the bidirectional data bus 0 (0:7) using CS, BIA, cff, E and R/W as control 
signals. 

PIN 
N° NAME TYPE FUNCTION OESCRI'TION 

0(0:7) 110 32-25 Data bus The bidirectional data lines 0 (0: 7) allow command and data transfers 
between the GEN internal mail box and the processor. Data bus output 
drivers are 3-state buffers which remain in the high impedance state 
except when the processor perfonns a display unit read operation. A 
high level on a data pin is a logical "1". 

E I 20 Enable The enable signal is a high impedance TTL/MOS competible input 
which enables the data bus input/output buffers and clocks data to and 
from the mail box. This signal is usuallv derived from the processor 
clock. 

CS I 19 Chip select The CS line is a high impedance TTL/MOS compatible input which selects 
the displav unit, when low, to read or write the internal mail box. 

R/W I 23 ReadlWrite This high impedance TTL/MOS compatible input detartnines whether the 
internal mail box gets written or read. A write is active low ("0"). 

B/A I 22 Registar TA This high impedance TTL/MOS competible input selects either the TA 
or TB select register (B/A- 0) or the TB register (B/A- 1) of the mail box. 

cff I 24 Command or This high impedance TTL/MOS competible input defines the con.,YInts 
data transfer of the mail box either as a cornmand (CT- 1) or as a data transfer (CIT- 0). 

select The ciT input of GEN and the ciT input of VIN must be wirad together 
for correct operations. 

11/28 
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VIN INTERFACE 

PIN 
N° NAME TYPE FUNCTION" DESCRIPTION 

VE 0 18 VIN select This TTL compatible output must be wired to the corresponding VIN 
input. This signal goes active (low) when the TB register is accessed by 
the processor. 

A(0:7) 1/0 3340 Internal These 16 bidirectional data lines allow data transfers between GEN. 
B(0:7) 16-9 data bus VIN and memory. 

RtWl I 6 Control These inputs must be wired to the corresponding VI N outputs. 
SM 7 signals 
SG 8 from VIN 
Sf 17 

ADR(O:3) I 2-5 Slice address These four inputs must be wired to the corresponding four outputs of 
VIN. When SG is active. they are stable and determine the BCD address 
of a character slice in the character generator. 

VCC S 21 Power supply +5V 

Vss S 1 Power supply Ground. 

!2128 
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MICROPROCESSOR INTERFACE 

The complete display unit is accessed by the processor through 4 addresses when es is low and E is high. 

ADDRESS ADDRESSED REGISTER 

eff B/A R/W=l RiW=o 
Reed Write 

0 0 TA TA 
0 1 TB (1) TB (1) 

1 0 Busy (2) TA 

1 1 -(3) TB (1) 

(1) Sets the busy flip-flop and activates VE. 
(2) Busy Is read MSB on the MPU bus (07). Other bits 

are don't care. 

Comments 

A 16 bit data is read or written from/into the mail box 

A 16 bit command is written in the mail box or the 
busy flip-flop is read (4). 

(3) Illegal operation. 
(4) A valid commend should be loaded at least 64 /.IS 

after power on or RESET without tasting busy to 
reset it. 

COMMAND·- (Cif = 1) 

When the mail box is written with a command, the busy 
flip-flop is sat and GEN activates VE. A Read command 
request (VE 1_ and effhigh) is memorized by the access 

. automaton of VIN. As soon as the acc\lSS automaton takes 
control over the Internal bus, it reads the command in the 
'mail box ; this r_ts the busy flip-flop. 11 bits only out 
of the 16 bits of the command are read : 

COMMAND CODE 

B7 B8 B5 B4 B3 B2 Bl BO A7 AS A5 A4/A3/A2/Al/AO 

0 0 0 K (0:4) 

0 0 1 K (0:4) 

0 1 0 K (0 :5) 

0 1 1 I I I I 
1 0 0 K (0:7) 

1 0 1 K (0:7) 

1 1 0 I K (0 :5) 

1 1 1 I I I I 

B (6:7) give the address of the register or the operation to 
perform. 
A (0:7) give a parameter . 
4 registers may be modified by a command: 
tile Cursor Register e, the Origin Register YO, the Access 
Mode Register M and the Display and Timing Mode 
Register R. 

NAME OPERATION 

X(0:5)-0 
Begin Row 

Y (0:4) -K (0:4) 

LoadY Y (0 :4) -K (0 :4) 

Load X X (0:5) -K(0:6) 

INee e -C+1 

LoadM M (0:7) -K (0:7) 

Load R R (0:7) -K(0:7) 

Load YO YO (0 : 5)-K (0 : 5) 

Not interpreted 

The first 4 commands allow cursor handling : 

• Initialization at the beginning of a row 
• Vertical movement 
• Horizontal movement 
• I ncrementation 
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DISPLAY AND TIMING MODE REGISTER RIO:7) 

RIO:7) is an 8-bit register. 
This register is loaded through a LOAD R command. 
The 6 bits RIO:4) and R7 define the display modes. 
The 2 bits RI5:6) define the timing modes. 

Bit 0: When .RO = 0, the display automaton Is disabled. 
R, G, B and I outputs stay low. 
When RO = 1, the displll'( automaton il 8111bIed, 
When the dilplll'( automaton Is disabled, loading 
the R register with RO = 1 mil'( alter the PIIfI8 
memory contentl if not done during the vertical 
blanking intervals. 

Bit 1: When R 1 = 0, the boxing attribute is disabled. 
I stays high, during the display periods. 
When R 1 = 1, the boxing attribute is enabled. 
R, G, B and I outputs are low out of the boxing 
zone. I is high in the boxing zone. 
The CRT and VIN are supposed to be synchronized 
by a composite external video signal. I switches 
the boxed windows on the screen. 

Bit 2: When R2 = 0, the conceal attribute is disabled. 
When R2 = 1, the conceal attribute is enebled. 

Bit 3: When R3 = 1, the service row is displayed at the 
top of .the screen. 
When R3 = 0, it is concealed. 

RO R1 Condition I RGB 

0 - - 0 Black 
1 0 - - -
1 1 In boxing zone 1 -
1 1 Outside boxing zone 0 Black 

Bit 4: When R4 = 1, the cursor position is displayed. 
The character in the window alternates be_n 
normal and reverse video at blinking frequency. 
When blinking is disabled IR7 = 0), it is perma
nently reversed. 
When R4 = 0, the cursor position is not displayed. 

Bit 5: When R5 = 0, TL is active low during 4 window 
periods. . 
When R5 = 1, TL is active high during 16 win-
dow periods. . 

Bit 6: When R6 = 0, TT period is 26.2 lines 160 Hz). 
When R6 = 1, TT period is 312 lines I::: 50 Hz). 

Bit 7: When R7 = 0, blinking is disebled. 
When R7 = 1, blinking is enabled. 

CURSOR REGISTER C 

The cursor register C points to the PIIfI8 memory. It is 
subdivided into two counters X and Y : 

XIO:5) points to a column. The decimal value of X comes 
from 00 to 39 \VIlen columns are addressed from left to 
right. 

YIO:4) points to a row. The decimel address of the service 
row is 31. The other rows are addressed from 00 to 23. 

When the curso{ is incremented, X is incremented. When 
X overflows, Y is automatically incremented as shown in 
the state diagram below. 

Nota : the 11 bits of X and Y are transcoded to get a 10 
bit binary address in the page memory . 

Y4 Y3 ADR9 ADR8 ADR7 ADR6 

00 X5-0 Y4 Y3 Y2 Y1 

10 

01 X5=1 1 1 Y2 Y1 

11 - 1 1 X5 X4 

'4/~ 
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I III 
: ::: 

l: ®~® OvIIrflow 

A-~ __ 

~, ~ t \ \ 
I I 
I I ® ,'01 / 

.... _--,-' .... _-..,'" 

III 

Y counter X counter 

STATE DIAGRAM 

ADR5 ADR4 ADR3 ADR2 ADR1 ADRO 

YO X4 X3 X2 X1 XO 

YO Y4 Y3 X2 X1 XO 

X3 1 1 X2 X1 XO 
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ORIGIN REGISTER YO(0:5) 

YO(0:5) is a 6 bit register. Bit 5: YO(5) =1 sets the zoom mode : the first 12 rows 
lire displayed in double height. If a character was 
alreedy displayed in double height, it is now in 
quadruple height. The service row is always dis
played in sihgle height. 

This register is loaded through a LOAD YO command. 

Bit 0 to 4 : YO (0:4) give the number of the first row 

M7 

0 

0 

0 

0 

1 

1 

I 

displayed directly atter the service row. 
A circular roll up or roll down may be commanded 
by incrementing or decrementing modulo 24 the 
value of YO(0:4). 

roW #31 

row #22 
row #23 
row #00 
row #01 

row #20 

row #21 

YOl0110110 

No zoom mode 

First displayed row = 22 

rvice row 

} . 
} . 

YO(5) = 0 resets the zoom mode. 

row #31 . { -- -----row #22- -----. { -------row #23- -----

-------row #00 ------

1-------.. ------J 
Zoom mode 

Fi~st displayed row = 22 

ACCESS MODE REGISTER M(0:7) 

M(0:7) is an 8 bit register. 
This register is loaded through a LOAD M command. 
Subsequent data transfers are executed according to the 
current access mode (see "Data transfer".) 

ACCESS MODE REG. 
ACCESS MODE SUBSEQUENT DATA TRANSFER 

Me M6 M4 M3 M2 M1 MO 

0 0 Write MPICI_T; C-C+, 

0 1 Road T_MPICI; C-C+1 , 0 Write without INC MPICI-T 

1 , Road without INC T-MPICI 

0 0 NT Writellice GC IMPICI .. NTI-T ; NT_NT+' 

0 1 NT Road slice T-GCIMP(CI,NTI; NT-NT+' 

I Illegal 

NT : sneo number T : Mail Box C :Cunor MP : Page Memory GC : Chal'llCt1lr Generator 
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DATA TRANSFERS (ciT = 0) 

When the mail box is written or read with ciT = 0, the 
busy flip flop is set and GEN activates YE. A data transfer 
request is memorized by the access automaton of VIN. As 
soon as the access automaton takes control over the inter
nal bus, it executes the request according to the contents 
of the M register. 
M(O : 3) is a modulo 10 counter referred. to as NT (slice 
number) 
M(5:7) defines an access mode (see table 3). 

WRITE 

It is the most commonly used data transfer: the contents 
of the mail box is written into the page memory location 
addressed by the cursor. Then the cursor is incremented. 

READ 

The page memory location addressed by the cursor is writ
ten into the mail box. 
Then the cursor is incremented. 
These two modes give sequential access to the page memo
ry. 

WRITE, READ WITHOUT INCREMENTATION 

Same as above but the cursor is not incremented. 

WRITE SLICE 

This mode is used to load a RAM used as extended charac
ter generator. 

The execution takes two cycles: 

• A reed without incrementation cycle is performed on 
the pege memory. The character code is latched in the 
extended character code register. A7, B(5:7) are latched 
inVIN. 

• The contents of the TA register of the mail box is 
written into the character generator. The address is given 
by the extended character code register and the contents 
of NT, which is sent on ADR(0:3). The extension condi· 
tion B7 '" (B5 v 86) is sent on ADR4. Then NT is incrernen· 
ted modulo 10. 

READ SLICE 

This mode is used to read a slice in any character genere
tor. 

The execution takes 2 cycles: 

• The first cycle is identical to the first cycle of WRITE 
SLICE. 

• On the second cycle, a character 8-bit slice is written 
into the mail box. 

NOTA: 

1. In READ or WRITE SLICE mode, the character code 
address is· indirectly given by the cursor. The page 
memory must have been previously initialized. 

2. The first data transfer following the loading of any 
READ mode into the M register is triggered by • l'IIIIiI 
box read by the mlcropl'OCllllOr. Consequently ~ 
first data are invalid. 

3. Any access of the mail box by the internal bus resets 
the busy flip flop. If the display is disabled, then the 
busy flip flop remains set for a maximum of 4 window 
periods, otherwise a maximum of 44 window periods. 

TIMING GENERATOR AND INTERNAL 
BUS CYCLES 

LINES AND FRAME 

The input clock is at half the dot frequency (3.5 MHz). 
8 dot periods (4 clock periods) make a window period. 
56 window periods make a line period (:;, 64 ps). 

TL output is at line frequency. The duration of TL is 
programmable through R5 (Display and Timing Generator 
Mode Register). 
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With R5 = 0, TL output is-at "0" (low level) for 4 win
dow periods (:;' 4.5 psI. 

With R5 = 1 (Monitor Mode), TL output is at "1" (high 
level) for 16 window periods (18.3 psI. In this mode, TL 
may directly drive the horizontal deflection circuitry. 
To protect the Darlington from overloeding, the TL out
put is set to "1" when a low level is applied on RES and 
remains in this state until reception of a LOAD R com
mand. 



TL 
(R5= 1) 

TL 
(R5=0) 

TF = Window Period ::: 1.1 /JS 

.16TF 

-
3TF 4TF 

I 
I 

/I 
1/ 

II 
i 
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Ine: = L' 56 TF 64 /JS 

I 
I /I I 

" 

f 
I 

r--
R,G,B 
orl ,4 12TF ~ r-I ------ItjI4 I ~us controlled by diS;1ay 

.. automaton : 40 TF 

4 TF 
~I 

262 line periods (if R6 = 0) or 312 line periods (if R6. 1) 
make a frame period. The TT output is at frame period 
(60 Hz/50 Hz) and is low during 2 lines. SYT input resets 
the line count inside the frame : this input is triggered, 
then sampled when the 12th window of each line occurs. 
When the sample transits from 1 to 0, the line count will 
be reset on the next TL. 

TIME SHARING OF THE BUS 

When the display is enabled (RO = 1), the timing genera
tor gives control over the bus to the display automaton 
from the 40th jine after TT to the 290th (if R6 = 1) or 
from the 32nd line to the 242nd (R6 = 0) and from the 
13th to the 53rd window period of each line. 

When the display is disabled (RO = 0), the access auto
maton keeps control over the bus. 

READING WINDOW CODES AND CHARACTER SLICES 

During each displayable window period (::: 1.1 /JS), the 
display automaton controls two read cycles on the inter
nal bus. 

On the first cycle, ADR(0:9) address a window code in the 
page memory. 

The page memory is strobed by SM and it 16 bit window 
code is read (table 1). 

The.ll bits of the attribute field A (0 : 6) and type field, 
A7, B(5 : 7) are latched in the display automaton. 

The 9 bits of the character code field A7, B(O : 7) are 
latched in ee registers of the character generator. 

'CC register addresses one set of character and one ch. 
racter in the set. 

A character is 10 slices of 8 bits each. 

On the second cycle the slice number isgiven by ADR (0:3) 
and the extension select by ADR4. The character generator 
is strobed by SG and the value of the slice is read by the 
display automaton ,on the internal A(O: 7) bus. 

When a delimitor is addressed by ce, its contents is read 
in place of the value of the slice. 
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: Bus controlled by display automaton I 
14 ., 
1 I 
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INTERNAL BUS CVCLES 

The different types of internal bus cycles are given in the table below: 

CONTROL 
ADDRESS BUS AD (0 : 9) DATA BUS A(0:7), B(0:7) CVCLE 

MIl 1M Be; S'F TYPE 

Read Active WINDOW ADDRESS (X', V') MP- VIN, MP- CC 1 
or CURSOR (X,V) 

Read Active SLICE ADDRESS (NT') GCor CC-VIN 2 

Write Active - T-VIN 3 

Read Active Active CURSOR (X, V) MP-T 4 

Write Active Active CURSOR (X, V) T-MP 5 

Read Active Active SLICE ADDRESS (NT) GC-T 6 

Write Active Active SLICE ADDRESS (NT) T-GC 7 

MP : Page Memory T :Mail Box GC : Character Generator CC : Character Code Register 

1,2 
3 
4 
5 
6 
7 

NOTA: 

Used by display automaton 
Load command in access automaton 

Read MP } 
Write MP Controlled by 
Read Slice access automaton 
Write Slice 

In cycle type 2, sliCe address is at ADR(O:3). 
ADR4 gives the extension condition B7,. (B5 v B6) which 
has been latched on the previous type 1 cycle. 
ADR(5:9) are not used. 

In cycle types 6 and 7, slice address is at ADR(O:3). ADR4 
gives the extension condition B7 ,. (B5 v 86) which has 
been latched on the previous type 1 ·cycle (with cursor 
address). 

In cycle types4to 7, two strobes are simultaneously active. 
When a memory is read, T is written and reciprocally. 
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CHARACTER ATTRIBUTES 

SERIAL ATTRIBUTES, PARALLEL ATTRIBUTES 

The shape to be displayed· in a window is defined by : 
• a pattern held in the character generators and addressed 

by the CC field of the window code. 
· the actual value of the attributes. 

The attributes are : 
• Co (3 bitsl and C, (3 bitsl : 2 colours 
• Blinking (1t 
• Double height (11 , Double width (1t 
• Reverse video (1 I 
• Boxing (11 
• Conceal (1 I 
• Underlining (1 I 

In any column 0 window, their implicit value is Co = black, 
not boxed, not concealed, not underlined. The window co· 
de defines the type of the character to be displayed in 
this window and the value of its parallel attributes (see 
table 1 I. The value of the remaining attributes is serially 
defined by scanning the windows from left to right (c0-
lumn 0 to 391 then up to down. Therefore, any other 
type of character gives the values of Co for a subsequent 
string of alphanumerics. Besides, a delimitor gives the 
value of the boxing, conceal and underlining attributes 
for the following windows. A boxing zone is a string of 
windows belonging to the same row, in which the boxing 
attribute value is 1. 

DOUBLE HEIGHT, DOUBLE WIDTH 

· A correct operation assumes that the same window co· 
de had been repeated in the page memory (twice for 
double height .or double width, four times for double 
sizet. 

· No double height windows are supposed to be held in 
service row. 

· No double width character should begin in column 39. 

· Single sized, double width, double height and double 
sized characters may be mixed on a given row. 

· But couple of rows bearing double height character 
should not be interleaved: 

More precisely" this attribute defines a H parity for each 
row: 

• service row is H even 

• any row is H even if the preceding row does not hold 
any double height window. 

• any row has an H parity reverse to lhe preceding row 
if the latter holds at least one double height window. 

In the same way, double width define a W parity for the 
windows as double height for the rows. 

H H 
legal Illegal 

DISPLAY OF NON DELIMITOR TYPES OF CHARACTERS 

" The display automaton interprets the attributes in the fol· 
lowing order: 

Underlining 

• type 0: : slice 9 is set in the pattern. 

Blinking 

• blinking : the pattern is periodically (0.5 HzI reset. If 
the video is reversed (0: type onlyl, the phase of the 
blinking clock is complemented. In "cursor" position, 
the reset does not oecu r. 
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Reverse video - Cursor position 

• reverse video: (0: onlyl. The pattern is complemented. 

• cursor position: (any typel. The pattern is periodically 
complemented. If blinking is disabled (R7 = 0), the 
pattern is permanently complemented. 

Double height, double width (0: only) 

• double width : each bit of the pattern is horizontally 
doubled so as to get a 10 x 16 double pattern. If the 
window is W even, only the left pattern is kept. The 
right pattern is kept if the window is W odd. 



• douhle height : the slices of the pattern are repeated so 
as to get a 20 x 8 double pattern. If the row is H even, 
the upper pettern is kept, otherwise ·Iower pattern is 
kept. 
The double pattern is obtained by : 

- tripling slice 0 
- doubling slice 1 to 8 
- keeping slice 9 

Double height and double width may be combined to 
get a double size. 

Colo .. 

Each bit of the final lOx 8 pattern corresponds to a pixel. 

The color of the pixel is C. if the bit value is o. Otherwise, 
it is C,. 

If the conceal is enabled (R2 = 1), and if the window is in 
a .conceal zone, then the colors in the window are reset to 
black. 

If the boxing is enabled (Rl = I), and if the window is 
out of a boxing zone, the color resets to black in the win
dow and I output is low. The window is "transparent". 

EF9340 • EF9341 

Cursor 

Non reverse R .... ne 

Non Reverse and reverse character display with blinking 
or in cursor position. 

DISPLAY OF DELIMITORS 

In the 10 x 8 implicit pattern associated with a delimitor, 
all the bits have the same value: 1. 

"CUrsM" position: the pattern is periodically reset. 

colo .. : same as any other type : a delimitor is displayed as 
a space in color C, . 

boxing: if the boxing is enabled (R5 = I), and if the 
delimitor defines a boxing zone border, half of the window 
is transparent. Out of boxing zone, a delimitor is comple
tely transparent. 

Remark : the value of the lining and the conceal bits gi
ven by a delimitor is ignored in the window associated 
with this delimitor. 

CHARACTER GENERATORS 

GEN contains a CC register ; a standard 128 character 
a" set and a standard 128 semi graphic 'Y set. 

Further extension of these character sets is easily done by 
adding 1 K x 8 standard ROM or RAM components (fig 8). 

A latch CCE is loaded by the character code with SM. 

A quad 2 to 1 multiplexer transcodes 11 bits. of logi
cal address. - 96 character codes CCE (0 : 6) by 10 slice 
address codes ADR(0:3) - to 10 bits of physical address. 

Logical Address 

ADR3·0 CCE6 CCE5 CCE4 CCE3 CCE2 CCEI CCEO ADR2 ADRI ADRO 

ADR3a 1 0 0 CCE4 CCE3 CCE2 CCEI CCEO CCE6 CCE5 ADRO 

The external character generator is selected by ADR4 high and SG low. It is reed or written whether RiWl is high or low. 
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1 
SM a'lL 

"'2 
External B (5:61 ADR (1:21 

C haracter Code LE 

1 H Latch 2 2 

I ~/ I ADR3 
,eo I C 

C .VIN 

E 
B (0:41 ~4 ADRO 

5 • t 1 EF9340 

7 RM 
RIWI ... 

B (0:61 RAM 
1 KxS ADR4 

External CS 

Character Generator 
CS 

SG 

B (0:11 

"S 
A (0:7) S 

..... 

FIGURE 8 - ADDING AN EXTERNAL CHARACTER GENERATOR 
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TABLE 1 - CHARACTER CODES 

WINDOW CODE IN PAGE MEMORY COMMENTS Type __ • .-flokl 
AttrI .... fIoId ImPlloI. Ad·_Ior ... 

is, • ~ ~O 
Type AUrl .... A_. ~ • B4 B3 B2 BI BO A7 AS A6 A4 A2 AI 

a x x x x x x x a N L H S B, G, R, a o 11281 Underlined. 
Co inGEN 

1 a 0 - - I i m 0 Bo Go Ro - B, G, R, DEL 

1 0 1 EXTENSION 
1 1 0 X X X X X 0 N L H S B, G, R, a l (981 Co 
1 1 1 

0 0 x x x x x X 1 Bo Go Ro S B, G, R, 'Y.s (641 Normallize, 

G, R, pooltlve 
inGEN 

0 1 X X X X X X 1 Bo Go Ro S B, 'YM (64' 
1 0 0 ----- - 1 -- -- -- -- - ILLEGAL 

1 0 1 
1 1 0 X X X X X 1 Bo Go Ro S B, G, R, 'Y, (981 Normal size EXTENSION 
1 1 1 

Nota : ExtaMlon for a 1 and 'Y 1 may be ma-" In only ona 1· K x 8 RAM or ROM. 

GLOSSARY: 

o 

a 
'Y 

'YS 
'YM 
DEL 

m 

Alphanumeric 
Sami1lraphlc 
Soporatad oami1lraphlc 
MOIIIic lImi-graphic 
Delimiter 
Blanking 
Boxing 
Underlining 

o 1 234 567 

r-------
I 

----------.. ----~----.. -------
a : ALPHANUMERIC 

o 

8 

9 

Co (Ro• Go. 601 
c, (R,.G,.B,I 
H 
L 
N 

S 
X 

234567 

1L..J-J-..L..Jw....~~__>I 

Background colour 
Foreground colour 
Double halght 
Doublawidth 
RIWr10 video (_IvaI 
S_ (non blinkingl 
Character coda 
Don't care 

o 

2 

3 

4 

5 

6 

7 

8 

7 

9L-______________ ~ 

'YM ,M_re 'YS ,Soponotod 

--~--------~-----------'Y : SEMI-GRAPHIC 

23/28 

283 



EF9340 • EF9341 

TABLE 2 - COMMAND CODE 

COMMAND CODE 

A41A3IA2IAIIAO 

NAME OPERATION 
87 B8 B5 B4 B3 8281 BO A7 AS A5 

XIO:51-0 
0 0 0 K 10:41 Begin Row 

Y 10:41_ K 10:41 

0 0 1 KIO:41 LoadY Y 10:41-K 10:41 

0 1 0 KIO:51 Load X X 10:51-KIO:51 

0 1 1 I I I I I INCC C _C+1 

1 0 0 K 10:71 LoadM M 10:71_K 10:71 

1 0 1 K 10:71 Load R R 10:71-KIO:71 

1 1 0 I K 10 :51 Load YO YO 10 : 51_K 10 : 61 

1 1 1 I I I I Not interpreted 

TABLE 3 - ACCESS MODE REGISTER 

ACCESS MODE REG. 
ACCESS MODE SUBSEQUENT DATA TRANSFER 

M7 Me M6 M4 M3 M2 MI MO 

0 0 0 Write MPICI_T; C-C+1 

0 0 1 Road T_MPICI; C-C+1 

0 1 0 Write without INC MPICI-T 

0 1 1 Read without INC T-MPICI 

1 0 0 NT Writellice GCIMPICI,NTI-T; NT_NT. 1 

1 0 1 NT Reed slice T-GC IMPICI, NTI ; NT-NT- 1 

1 1 111l1li81 

NT : Slice number T : Mail Box C : Cursor MP : Pogo Memory GC : Ch ....... ' Gomomar 
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REGISTERS 

DISPLAY AND TIMING MODE REGISTER R 

r716T 5 14T3T 2 rlTo i 11·· -c:.... Display 

~ Boxing enable 

Conceal enable 
L-____ .... Service row enable 

EF9340 • EF9341 

CURSOR REGISTER C 

Display cursor enable 

Monitor mode (TL) 

50 Hz! 60 Hz (TTl 

Blinking enable 

Row address (modulo 24) Column address (modulo 40) 

ORIGIN REGISTER YO 

Zoom mode First displayed row number 
(after service row) 

ACCESS MODE REGISTER M 

Access mode Slice number NT 
(modulo 10) 
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ALPHANUMERIC CHARACTER SET 

B7 D D D D D D D D 

B8 D D D D 1 1 1 1 

iii D D 1 1 D D 1 1 

B4 D 1 D 1 D 1 D 1 

B3 BZ B1 SO 

D D D D •••••••• D D D 1 •••••••• D D 1 D •••••••• D D 1 1 •••••••• D 1 D D •••••••• D 1 D 1 •••••••• D 1 1 D •••••••• D 1 1 1 •••••••• 1 D D D •••••••• 1 D D 1 •••••••• 1 D 1 D •••••••• 1 D 1 1 •••••••• 1 1 D D •••••••• 1 1 D 1 •••••••• 1 1 1 D •••••••• 1 1 1 1 •••••••• NOTA: Black dot- ou1put high (GEN) 
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MOSAIC Semill.aphic SEPARATED Semillraphic 

B7 0 0 0 0 0 0 0 0 

B8 1 1 1 1 0 0 0 0 

B6 0 0 1 1 0 0 1 1 

B4 0 1 0 1 0 1 0 1 

B3 B2 B1 BO 

0 0 0 0 •••••••• 0 0 0 1 •••••••• 0 0 1 0 •••••••• 0 0 1 1 •••••••• 0 1 0 0 •••••••• 0 1 0 1 •••••••• 0 1 1 0 •••••••• 0 1 1 1 •••••••• 1 0 o 0 •••••••• 1 0 o 1 •••••••• 1 0 1 0 •••••••• 1 0 1 1 •••••••• 1 1 o 0 •••••••• -

1 1 o 1 •••••••• 1 1 1 0 •••••••• 1 1 1 1 •••••••• 
Registered patent ANTIOPE PTTfTOF 27/28 
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C SUFFIX 
CERAMIC PACKAGE 

.. 
" 

eEl D,A,T '" 

CASECB·182 

40 pins , 

P SUFFIX 
PLASTIC PACKAGE 

C8-182 

This is advance information and specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

GRAPHIC DISPLAY PROCESSOR (GOP) 

The GOP is a true high resolution graphic display processor, which con
tains all the functions required to process vector generation at a very high 
speed and to generate all the timing signals required for interfacing interlaced 
or non interlaced video data on a raster scan CRT display compatible with 
the CCI R 625 line 50 Hz standard. 

The GOP flexibility results from its direct interfacing with any 8·bit MPU 
bus and its 11 internal registers. 

Th. GOP's main features are: 

- Selectable resolutions in black and white or color: 
EF9365: 512 x 512 (interlaced scan) 

256 x 256, 128 x 128, 64 x 64 (non interlaced scan) 
EF9365: 512 x 256 (non intarlaced scan) 

- High speed vector plot well suited to animation (up to 1 500 000 dots/so 
and an average value of 900 000 dots/s.) . 4 types of lines. 

- Multiplexed address and refresh for 16K or 64K dynamic RAMs 
- No limitation on the number of selectable memory planes (colors, grey 

levels or any other attributes) 
. - Multipage application capability 
- On-chip full ASCII character generator (96) - maximum alphanumeric 

screen density: 85 x 57 - programmable sizes and orientations 
- Direct interfacing with the monitor through the composite synchro and 

blanking signals 
- Automatic allocation of display memory in refresh, write, dump, and 

display cycles 
- light pen registers and control signals 
- Three types of interrupt requests 
- Fully static design 
- TTL compatible I/O 
- Single • 5 volt supply. 

TYPICAL APPLICATION 

1IIOMSON SEMICONDUCI'ORS .............. 
415. D. d. l'Europe - 78140 VELIZY - FRANCE 
Tol. : 13) l14li.7 191 T .... : 2IM780 F 
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EF9365 

EF9366 

MOS 
IN - CHANNEL, SILICON-GATE) 

GRAPHIC DISPLAY 
PROCESSOR (GOP) 

CASE CB·182 

~ 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

CK VCC 
DAD5 DAD1 
DAD4 DAD2 
DAD3 -DADO 
DADS MSL1 
MSlD MSl3 
MSl2 SYNC 
FMAT DO 

AD 01 
A1 02 
A2 03 
A3 04 

IRQ 06 
OW D6 
DIN 07 
VB BlK 

E WHITE 
RM WO ~ 

MFREE All 0: 

Vss lPCK::I 

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



[g ~rr--------------------------------------------------------------------------------------------------~ 
~ 

MSLO 
to 

MSL3 

DADO 
to 

DAD6 

OW 

DIN 

MFREE 

SYNC 

BLK 

WHITE 

ALL 

VB 

Address 
controller 

and 
buffers 

I\-

Buff.rs 

~ 
I--
I--

Buffers I-
f--
1-

I 

I XLP I 
I YLP I 

-I Light 

pen I control 1+ 

t 

Synchro 

and 

display ... -
controller 

f 1 r 
CK FMAT WO LPCK 

BLOCK DIAGRAM 

I X I I I y I 

i i {J 
INTE RNAL BUS 

[J I I [1 
I DELTAX I 

CSIZE I I DELTAY I 
Character Vector 
generator generator 

t t 

Decoding 
and 

control 

Buffers 

.-
CMD 

STATUS 

CTRLI 

:-- Buffers 
CTRL2 

d 

-

DO to 07 

E 
R/W 

AO to A3 

IRQ 

m 

"" ; 
c.n 

• 
m 

"" i 
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GENERAL DESCRIPTION Nevertheless, where direct exchange between the micro-

Developed using NMOS technology, the GOP is an 
processor and the memory is necessary ,the on-chip allocation 

intelligent raster scan video display controller, fully pro-
controller will allow this exchange without display inter-

grammable via an eight·bit microprocessor bus. Besides ference. 

all the timing logic functions required to generate the video, The GOP is programmable using 11 internal registers 
sync and blanking signals, the GOP includes two hardwired occupying 16 consecutive addresses. These registers can also 
display processors: a vector and a character generator. be modified by the GOP's hardwired processors while a 

This unique feature allows an ultrafast screen writing 
command is being executed. 

speed (the 512 dot diagonal may be written in less than Note: A summary of data codes and registers is given in 
700 jJS) at almost no microprocessor processing cost. the Register address table. Hexadecimal values are subscripted 

The GOP is particularly well-suited to all applications 16 and the register bits are numbered as follows: 

in which the display memory is not directly addressed by 
the MPU. This feature allows a total asynchronism between MSB I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I LSB 
the MPU and the GOP memory cycles and preserves the 
whole MPU memory addressing space. 

MAXIMUM RATINGS 

Parameter Symbol Value Unit 

Supply voltage Vcc -O.3to+ 1.0 V The GOP inputs are protected against high 

I "put voltage Vin -0.3 to+ 7.0 V static voltages and electric fields; nevertheleu, 

Operating temperature TA 0 to+ 70 °c 
normal precautions should be taken to avoid 

Storage temperature T stg -55 to+150 °c 
voltages above the limit values on this high 
impedance circuit. 

STATIC ELECTRICAL PARAMETERS (VCC' 5V ± 5%, VSS= 0, TA· 0 to 70° C unless otherwise noted) 

Parameter Symbol Min Typ Ma. Unit 

Input high voltage except CK V,H VSS+ 2.2 - VCC V 

Input high voltage CK V,HCK VSS+ 3.5 - VCC V 

I nput low voltage V,L VSS - 0.3 - VSS + 0.8 V 

Input leakage current (Vi"= 0 to 5.25 V, Vee= max) lin - 1.0 2.5 "A 

Output high voltage iI'oad- -100'"A, VCC='min) VOH VSS + 2.4 - - V 

Output low voltage (I'oad= 1.6 mA, "'cC= min) VOL - - VSS + 0.4 V 

Supply current ICC - 80 - mA 

Capacitance (Vin .. 0, T A = 25° C, f = 1.0 MHzi Cin - - 12 pF 

Cout - - 12 pF 

TEST LOAOS 

IRQ ALL OTHER OUTPUTS 

4.75V 4.75V 

~',.m ; RL· 2.2 K 

Test point ... 
Test point 

C~ 
.... 

.~ 
lN916 

roo"' 
~ 24K 

.::! .. or Equiv. 
lN4148 

C=40pF ;:~ or Equiv. 

C= 130 pF for 00·07. 

\\II \\I~ 
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DYNAMIC OPERATING CONDITIONS 

NOD' 5.0 V ± 5 %, Vss ·OV ; TA' 0 to+ 70' C unl.ss otherwise noted) 

Time (nl' Symbol Min Max 
Clock period .. tCK 560 
CK pulse width, low tCKL 330 
CK pulse width, high tCKH 190 
CK low to valid DAD CKLDAD 320 
CK hjgh to valid DAD CKHDAD 180 
CK low to valid SYNC CKLSYNC 300 
CK low to valid BLK CKLBLK 310 
CK low to valid VB CKLVB 500 
CK low to valid ALL CKLALL 300 
CK low to valid MSL CKLMSL 300 
CK low to valid OW CKLDW 310 
CK low to valid MFREE CKLMFR 500 
CK low to valid DIN CKLDIN 310 
CK low to valid IRO CKLIRO 1500 
CK low to valid WHITE CKLWHI 530 
E pulsa width, low tEL 450 
E pulsa width, high tEH 430 
Address pre-satup time tAS 160 
Address hold time tAH 10 
Data pre-satup time (write' tDSW 260 
Data satup time (read' tDDR 320 
Data hold time (read, tDHR 10 

iftCi release time tlR 1600 
LPCK high to WFITTE high (if command 08 , LPHW 1600 
LPCK hill~to IRQlow LPHIRO 1800 
LPCK hiah hold time tLPCKH 150 
CK and Erisa times tr 20 
CK and E fall times tf 20 

CLOCK AND OUTPUT CHARACTERISTICS 

CK 3.6V 
I 

CK 3.BV, 

CK ~2V 2'lf \ E I ~0.8V 0.8 V I 
I I I I 
~ ~ 

If I, 

Outputs 
\0.4V 

2.47 \ 
IRO RELEASE TIME 

I 

E 
2.2/t 

I IIR .. , ," !:2.4V 
iRQ 

I , 
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MICROPROCESSOR BUS, WRITE ACCESS 

\ 
'AS 

~~ AO ... AJ 

R/W ~ 

00 ... 07 

MICROPROCESSOR BUS, READ ACCESS 

AO ... AJ 

R/W 

00 ... 07 

'DDR 

SYNCHRONOUS SIGNALS WITH CK INPUT 

'CKL 

CK 

DAD 

SYNC 
BLK 
VB 
ALL 
MSL 
~ 
MFREE 
DIN 
IRQ 
WHITE 

LIGHT PEN SIGNALS 

LPCK 

WHITE 

r\ 
CKLDAD 

CKL... 

/ 
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'EL 'EH 

II 1\ 
~ 

K 
L 'DSW 

'EL 

'CK 

'CKH 

-y '\. 
CKHDAD 

~ .x 

~ 

'LPCKH 

LPHW I'" 
LPHIRQ 

\.L 
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Display memory 

control 

Display memory 

addressing 

Synchronizing 

and 
blanking 

DIN 
OW 

MFREE 

:< MSlO 
to MSl3 

DADO 
to 

DADS 

All 

SYNC 
BlK 

VB 

( 

PIN DESCRIPTION 

POVller supplies 

VCC Vss 

EF9365 .. 
EF9366 

.. 

CK J FMAT . 
Clock Operating parameters 

*FMAT should be connected to Vee in the EF9366. 
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) 00 •.. 07 

AO •.. A3 

R/W 

E 
IRQ 

lPCK 

WHITE 

Microprocessor 

bus 

Light pen 

control 
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POWER SUPPLY, CLOCK AND OPERATING PARAMETERS 

NAME PIN N° FUNCTION DESCRIPTION 
TYPE 

VSS S 20 Power supply Ground 

VCC S 40 Power supply +5V 

CK I 1 Clock Master clock. All internal processor states are modified on the falling 
edge of this signal. The whole circuit logic is static and the cycle of 
this clock needs only to be ajusted according to the shape and accuracy 
the synchronizing signals should feature. 
DAD memory address multiplexing signal. If CK is low, low addresses 
lor row addresses for the memory) are those that are output on DAD. 
For SYNC to be in compliance with the applicable CCIR standards 
IFMAT high) the input frequency on CK should be 1.750 MHz. 

If FMAT is low or for the EF9366, the frame frequency equals 50 Hz 
provided that the input frequency on CK is 1.7472 MHz. 

FMAT I 8 Format EF9365 should be connected to VCC for a 5121ine vertical resolution 
(interlaced scan) and to VSS for 256 lines or less Inon·interlaced scan). 
The shape of the synchronizing signals, the address distribution on DAD 
and the MSL output functions are changed by this input. 

EF9366 : not used Ishould be connected to VCC). 

WO I 23 Write only When WO is high, memory refresh nor display no longer exist. The 
hard ~ed write processors may operate without being interrupted. 
The ALL signal is always high. 

SYNCHRONIZING AND BLANKING SIGNALS 

SYNC 0 34 Video monitor Video monitor line and frame sync signal. 
synchronizing The SYNC signal complies with CCI R 625·line 50 Hz standard provided 

the CK frequency is 1.750 MHz and FMAT is high. 
If FMAT is low or for the EF9366, the frames are no longer interlaced 
and all comprise 312 lines. This output is not affected by the WO input 
and CTRL 1 register. 

BLK 0 25 Blanking This signal is high apart from the display window Iwriting or refresh). 
It is always high if bit 2 in register CTRL 1 is high, but it is not affected 
by the WO input. 

VB 0 16 Vertical blanking This signal is not affected by WO and register CTRL1. High during 
vertical blanking. 

DISPLAY MEMORY ADDRESSING SIGNALS 

DADO 37,39, Display address Addresses that are multiplexed by the CK signal. Provided for the 
to 0 38,4 automatic refresh of the 16K or 64K dynamic memories. 

DAD6 3,2,5 

MSLO 6,36 Memory select Pixel write select signals Isee section : Display memory configuration.) 
to 0 

MSL3 7,35 

ALL 0 22 Access to all This signal makes it possible to discriminate between the collective 
memory units memory accesses to all chips Idisplay, refresh or erase), and the memory 

accesses to a single pixel for vector or character writing purposes. 
This signal is low for collective access. 
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DISPLAY MEMORY CONTROL SIGNALS 

NAME 
PIN N° FUNCTION DESCRIPTION 

TYPE 

DIN 0 15 Display in Selection of the memory data code corresponding to the display screen 
in the 'off' condition (active when high). For a black-and-white display . (1 bit per pixell, DIN may directly be the storage entry data. 

OW 0 14 Display write Display memory write signal. 
Active when low. 

MFREE 0 19 Memory free Signal low during the next memory idle period following the OF I. 
command.-
This signal allows exchanges between the microprocessor and the X and' 
V flagged memory segment without affecting the display. 

MICROPROCESSOR BUS SIGNALS 

00-07 110 33 Data bus 110 buffers opening is controlled through E, and the related direction 
to 
26 through R/W. . 

AO-A3 I 9 Address bus Address of the register involved in microprocessor access. 
to 
12 

RIW I 18 Reed/write signal Read/write signal. Write when low. 

E I 17 Enable Bus exchange synchronizing and enabling signal. 

IRQ 0 13 I nterrupt request 'nterrupt request t_ards the microprocessor, programmable through 
register eTR L 1. Open drain output. 

LIGHT PEN OPERATING SIGNALS 

WHITE 0 241 Forcing to Forces white level on video signal, for use of the light pen. 
white level Active when low. 

LPCK I 
21 I. Light pen LiiJht pen input. When the mechanism is set, a rising edge loeds into 

strobe registers XLP and YLP the current display address and sets the XLP 
register's LSB high. 

8/27 
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REGISTER DESCRIPTION 

XANDY REGISTERS (Addresses: 8'6, 9'6, A'6, B'6) 

The X and Y registers are 12·bit read-write registers. They 
indicate the position of the next dot to be written into the 
display memory. They have no connection at all with the 
video· signal generating scan, but they point the write address, 
in the same way as the pen address ~n a plotter. 

These 2 registers are incremented or decremented, prior 
to each write operation into the display memory, by the 
internal vector and character generators, or they may be 
directly positioned by the microprocessor. 

This 2 x 12 bit write address covers a 4096 x 4096 point 
addressing space. Only the LSBs are used here, since the 
maximum definition of the picture actually stored is 512 x 
512 pixels (picture elements). 

The MSBs are either ignored or used to inhibit writing 
where the actual screen is regarded as being a window 
within a 4096 x 4096 space. 

The above features along with the relative mode descrip
tion of all picture component elements make it possible to 
automatically solve the great majority of edge cut-off pro, 
blems. 

DELTAX AND DELTAY REGISTERS (Addresses :5'6, 
7'6). 

The DE L T AX and DE L TA Y registers are 8-bit read-write 
registers. They indicate to the vector generator the projec
tions of the next vector to be plotted, on the X and Y axes 
respectively. Such values are unsigned integers. The plotting 
of a vector is initiated by a write operation in the command 
register (CMD). 

CSIZE REGISTER (Address: 3'6) 

The CSIZE register is an 8-bit read·write register. It 
indicates the scaling factors of X and Y registers for the 
symbols and characters. 98 characters are generated from a 
5 x 8 pixel matrix defined by an internal ROM. In the 
standard version, it contains the alphanumeric characters in 
the ASCII code which may be printed, together with a 
number of special symbols. 

MSB P o LSB 

Each symbol can be increased by a factor PIX) or O(Y). 
These factors are independent integers which may each vary 
from 1 to 16 and which are defined by the CSIZE register. 
The symbol generation sequenca is started after writing the 
ASCII code of the symbol to be represented in the CMD 
register. 

CTRL 1 REGISTER (Address: "6)' 

The CTR L' register is a 7-bit read-write register, through 
which the general circuit operation may be fed with the 
required parameters. 

Bit 0 : When low, this bit inhibits writing in display memory 
(equivalent to pen or eraser up). 
When high, this bit enables writing in display memory 
(pen or eraser down). 
This bit controls the OW output. 

Bit' : When low, this bit selects the eraser. 
When high, this bit selects the pen. 
This bit controls the DIN output. 

Bit 2 : When low, this bit selects normal writing mode 
(writing apart from the display and refresh periods, 
which are a requirement for the dynamic storages) 
in display memory. 
When high, this bit selects the high speed writing 
mode: the display periods are deleted. Only the. dy
namic storage refresh periods are retained_ 

Bit 3 : When low, this bit indicates that the 4096 x 4096 
space is being used (the 12 X and Y bits are significant) 
When high, this bit selects the cyclic screen operating 
mode. 

Bit 4 : When low, this bit inhibits the interrupt triggered by 
the I ight pen sequence completion. 
When high, this bit enables the interrupt. 

Bit 5 : When low, this bit inhibits the interrupt release by 
vertical blanking. . 
When high, this bit enables the interrupt. 

Bit 6 : When low, this bit inhibits the interrupt indicating 
that the system is ready for a new command_ 
When high, this bit enables the interrupt. 

Bit 7 : Not used. Always low in read mode. 

CTRL2 REGISTER (Address: 2'6) 

The CTRL2 register is a 4-bit read/write register, through 
which the plotting of vectors and characters may be denoted 
by parameters. 

Bit 0, 1 : These 2 bits define 4 types of lines (continuous, 
dotted, dashed, dash-dotted). 

Bit 2 : When low, this bit defines straight writing. 
When high, it defines tilted characters. 

Bit 3 : When low, this bit defines writing along an horizontal 
line. 
When high, this bit defines writing along a vertical 
line. 

Bit 4, 5,6, 7 : Not used. Always low in read mode. 
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CMD COMMAND REGISTER (Address: 0,6) 

The CM 0 register is an a-bit write-only register. Each 
write operation in this register causes a command to be 
executed, upon completion of the time necessary for 
synchronizing the microprocessor access and the GDP's 
CK clock. 

Several types of command are available: 

- vector plotting 
- character plotting 
. screen erase 
- light pen circuitry setting 
- access to the display memory through an external 

circuitry. 
- indirect modification of the other registers (commands 

that make it possible for the X, Y, DELTAX, OELTAY, 
CTRL1, CTRL2 and CSIZE registers to be amended or 
scratched) . 

STATUS REGISTER (Address 0,6) 

The STATUS register is an 8-bit read-only register. It is 
used to monitor the status of the executing statements 
entered into the circuit, and more specifically to avoid the 
need for modifying a register that is already used for the 
command currently executing. 

Bit 0 : When low, this bit indicates that a light pen sequence 
is currently executing. 
When high, it indicates that no light pen sequence 
is currently executing. 

Bit 1 : This bit is high during vertical blanking. It is the 
VB signal recopy. 

Bit2 : When low, this bit indicates that a command is 
currently executing. 
When high, this bit indicates that the circuit is 
ready for a new command. 

Bit 3 : When low, this bit indicates that the X and Y registers 
point within the display window. 
When high, this bit indicates that the X and Y regis
ters are pointing outside the memory display. 
This bit is the logic OR of the unused MSBs of the 
X and Y registers. 

Bit 4 : When high, this bit indicates that an interrupt has 
been initiated by the completion of a light pen 
·running sequence. Suchan interrupt is enabled by 
bit 4 in CTRL1 register. 

Bit 5 : When high, this bit indicates that an interrupt has 
been initiated by vertical blanking. Such an interrupt 
is enabled by bit 5 in CTRL 1 register. 
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Bit 6 : When high, this bit indicates that an interrupt has 
been initiated by the completion of execution of 
a command. Such an interrupt is enabled by bit 6 
in CTRL 1 register. 

Bit 7 : When high, this bit indicates that an interrupt has 
been initiated. It is the logic OR of bits 4, 5 and 6 
in STATUS register. The rna output state is always 
the opposite of the status of this bit. 

Note : Bits 4, 5, 6 and 7 are reset low by a read of the 
STATUS register. 

XLP AND YLP REGISTERS (Addresses C'6 and D'6) 

The XLP and YLP registers are read-only registers, with 
7 and a bits respectively. Upon completion of a light pen 
running sequence, they contain the display address sampled 
by the first edge appearing rising on the LPCK input. The 
use of such registers is discussed in section : Use of light pen 
circuitry. 

NOTES: 

1. All internal registers may be read or written at any time 
by the microprocessor. However, the precautions out
lined below should be observed: 

Do not write into the CMD register if execution of 
the previous command is not completed (bit 2 of 
STATUS register). 

Do not alter any register if it is used as an input pa
rameter for the internal hardwired systems (e. g. : modi
fying the DE L T AX register while a vector plotting se
quence is in progress). 

Do not read a register that is being asynchronously 
modified by the internal hardwired systems (e. g. : reading 
the X register while a vector plotting sequence is in 
progress may be erroneous if CK and E are asynchronous). 

2. On powering up, the writing devices may have any 
status. Before entering a command for the first time, it 
is necessary to wait until all functions currently underway 
are completed, which information can be derived from 
the STATUS register. 
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SYSTEM OPERATING PRINCIPLE 

DISPLAY MEMORY CONFIGURATION 

Assume a V x H pixel picture. Assume that each pixel 
Is able to adopt 2b different statas. A V x H x b bit display 
memory is thus required. 

In those applications where H features a high value, 
the video signal frequency exceeds the maximum frequency 
of memory read access. 

Example : H = 512 with a television Ii ne frequency : the 
pixel succession period on the video signal is 70 ns. 

It is mandatory that a line of H dots be cut into had· 
joining segments of n bits each, read at the same time 
in the display memory, and thereafter converted to serial 
form to produce the video signal. h memory accesses per 
line are necessary. Each access loads b n-bit shift registers. 
The memory contains V x I! x b n-bit words. 

" b memory planes 

v 

'II 

b planes 

1 pixel 

( 
denotadby 
b bits 

II 
X 

)( 

b bits 

H .. 

1 through 
Vxhaddrass 

Vldaolignal 
on bbits 

EF9366 

1 memory plane
V x h n-blt words 

bn-bit 
shift registers 

The EF9365 circuit is designed to accomodata the 
following picture formats : 

1. V-H-5120ralowerpowerof2 
2. h- 64 
3. n - 8, 4, 2 or 1 
4. Any value for b (the addressing is similar for all 

memory planes. These planes are managed outside the 
actual circuit). 

Circuit operation in the various formats outlined above 
occurs as described below: 

512 X 512 pixel format (V- 512, h- 64, n- 8) 

The FMAT input should be high. The memory is made up 
of V x h bytes- 32 K bytes per memory plane. 

The byte address is made up of 15 bits : 

- 14 are output in 2 runs on the DAD pins for the purpose 
of using 16 K x 1 bit dynamic RAMs, 

- the 15th one is output on pin MSL3. 

GDP 

Dot 
frequency 

clock 

The 3 MSLO, 1 and 2 outputs allow to select one pixel 
out of the 6 featuring the same address, for pixel-to-pixel 
write applications. They issue the number of the Involved 
pixel, encoded on 3 bits. 

266 x 266 pixel format IV- 256, h- 64, n- 4) 

The FMAT input should be iow. The memory is medeup 
of V x h x n bits, i.e. 16 K 4-bit words. The address of 
a 4-bit word is made up of 14 bits, which are output in 2 
runs on the DAD pins. 

Each of the 4 MSL pins is used to select one pixel in a 
4·bit word for writing purposes. The 2 LSSs in the 
horizontal writing address are decoded before being output, 
on the MSL pins. Such outpUts are active when low. 

Format less than 256 x 266 pixels IV- 128 or 64, h- 64, 
n=20r 1). 

Such formats are achieved in the same way as for the 256 x 
256 pixel format discussed above. Unrequired address bits 
are output on DAD7. 
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EF9386 The write address is made up of the 9 LSBs of the X 
and V internal registers. 

The EF9366 circuit is designed to accomodate a (512 x 
XO,X"X"X"X"X"X.,X"X. 266) picture format: V- 256, H. 512, h. 64. n. 8, b· any 

VIIlue. Yo. V,. V •• V,. V •• V •• V •• V,. V. 

The display address and write address are cross·referenced 
The memory is made up of 16 K bytes per memory plane. as follows: 

The byte address is made up of 14 bits which are output 
in two runs on the DAD pins. The 3 MSLO, MSL 1. MSL2 EF9365 
outputs are usad to select one pixel out of the 8 featuring 

FMAT-l the same address. They issue the number of the pixel, enco· 
ded on 3 bits. MSL3 is high. and is not used. I h·1 h, I h, I h'l h.1 h, I volv,lv,lv,lv'lv'lv·lv'l 
SIGNALS OUTPUT THROUGH THE DAD AND MSL PINS ~ I x, Ix,l x, lx, v" v,lv, Iv,l v.lv, Iv. Iv, Iv.1 
The internal counters which address the display memory 
are made up of : 

FMAT - 0 

- 6 horizontal address bits (h· 64) Ih'.1 "'I h'lh'l h·1 ",I v"l v,lv,lv,lv,lv,lv,lv,1 
ho.hl,h.,h,.h •• h~ lx, I x, I x.1 x .. I x .. I x, I v" I v, I v, I y, I v.lv, I v,1 v,1 

- 9 vertical address bits (V .. 512) 
t. Yo. VI. V •• V,. V •• V,. V •• V, EF9366 

t is here the LSB. It denotes the line parity and changes I h .. I h, I h, I h, I h.1 h, 1 v" I v,I v, I v, I v,lv.1 v'l v, I 
every frame because of interlaced scan. Within a same frame. r'lx'lx'lx'.lx'lx, Iv"lvll v'lv'lv'lv.jv'lv.j Vo denote~ the LSB. 

DAD AND MSL OUTPUT STATUS TABLES 

EF9366 FMAT -I EF9385 FMAT • 0 

MSL DAD MSL DAD 

ALL CK 0 1 2 3 0 1 2 3 4 5 6 ~ CK 0 1 2 3 0 1. 2 3 4 5 6 
0 0 h, h. h" h. h, ho Vo 0 0 h, h. h, h. hi ho Vo - - Xo XI X. VI r- r- 0 0 0 0 

0 1 V, V. V, V. V, V. t 0 1 V, V. V, V. V, V. V, 

1 0 X. X, X. X, X. X, V, 1 0 Xo and X, X, X. X, X. X, X. Vo 

- - Xo XI X. V. r- r- dacodad 
1 1 V. V, V. V, V. V, Vo 1 1 (active low) V, V. V, V. V, V. V, 

EF9366 

MSL DAD 

f'li CK 0 1 2 3 0 1 2 3 4 5 6 

If FMAT is high. the 12B refresh accesses are executed at 
0 0 1 h. h. h, h. hI ho Vo r- I--

2 line intarvals, for only one half of the memory. the 32 0 1 1 , V, V. V. V. V, V~ VI 
K-bytes being split into two 16 K-byte blocks. The V lout- r- I-- Xo X, X. 
put on MSL3 is usad to switch over from one block to the 1 0 1 X. X, X. X, X. X, Vo 
other at 2 line intervals. During vertical blanking, such a I--
refresh is achieved using 4 lines at 16 line intervals. 

1 1 1 V, V. V. V. V3 V. VI 

If FMAT is low or for the E F9366 : the 128 refresh 
accesses are executed at 2 display line intervals. 
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MEMORY OPERATION SEQUENCE 

ALONG ONE FRAME 

Apart from the window where the memory is used for display purposes exclusively, write operation,s may be performed, 
except during 3 refresh periods. 

Vertical blanking 

Display 
period 

Vertical blanking 

w 

The Ihree pe.iod types, D. W and R, respectively, are 
indicated outside the circuit through the BLK and ALL 
signals : 

BLK ALL 

D 0 0 

W 1 1 

R 1 0 

R 

R 

0 

R 

D : display 

W : write 
R : refresh 

Exceptions: 
- If bit 2 in register eTR L1 is high (high speed write', the 

display period is suppressed and 19 refresh cycles of 4 
lines each are executed during one frame. 

- As long as the WO input is high, the circuit is set to write 
mode, and BLK retains the same outline as it has under 
normal operating conditions. 

In these two cases, executing codes 04,., 06,., 07,. 
and OC,. triggers a complete D sequence for a high
speed scan of all addresses. This lasts two frames if 
FMAT is high or one frame if FMAT is low and for the 
EF9366 version. 
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~ ~ .. ... 

SYNC 

FRAME SEQUENCE 

I I I I 1"1 ~d 11111 I IT ~ I 'f if I. 
FMAT-VSSI 111111 mIni I I I II I(f! 11I1'f , or 
EF9366 

odd frame 

1 1IIIIImInlllili I I}~I I 1.1 IHI I I I I I IHI I II I I I I I I I I ~:I I I I I{lil I 111"-'1 I 1IIIIr 
FMAT· Vee even frame 

I 11111 mTnl! 1'1 I I IjJI I I I If}1 I I I I I Iffl I I II I I I I I I I ~:I I I I 1/11 I I I ~$I 111111 IT 

Line number I,I·I·/-/s/·I,/I++H I HaHn111 H·H++H+++II/··+-/-I I"H-H 11IIHml·,,/ 
VB If}f H-I I ,..---/, ff-f --

;j----J . 

BLK(Jf if JS J~~f if bit 2 in 
CTRL1-0) 

ALL'(jt 
bit 2 in 
CTRL1-Oj 

{J-ul.ruu1~f-----vuuuuu1nnfr1.I1J---?J-uuul.Pf 
I.. .1 1...1 I.. .1. I------+l 

Refresh Refresh Display Refresh 

~~~I~ fh .... ,..., .... .....ff..-.. .... ...... r-l~ ........... ,--:--15 Jh ........... ,...{fl----
CTRL1-1l • U U U U"" U U U U "" U U U U" . U U U U ' 

_I I.. .1 1----1 I-----l 
Refresh Refresh Ref""h Refresh 

Note : ALL signal high denote. write periods. 

m 
'TI 

I 
• 
m 
'TI 

I 
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COMPOSITE SYNC AROUND FRAME SYNC 

T : CK input period (570 ns in a typical application) 

pre~ualizing vertical sync pulses post-equalizing 

aT 4T 4T 4T aT 

SYNC 

SYNC 
End of even frame Beginning of odd frame 

Nota: If FMAT is low and for the EF9366 version, the pattern of the second line is repeated for each frame. 

line sync -----If! 

SYNC equalizing 

vertical sync pul .. s 

VB 

ALL 
~ 
WHITE 

DETAILED LINE DIAGRAM 

112T 
56T 

1-Jc 4T 

" 

32T----~~-+I··---------- 64T 

~REE==================lr __ --_--_--_--__ --_--_--_--_--_--_--__ --_--_--_--_--_--_-.J----------------
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HARDWIRED WRITE PROCESSOR OPERATION IN DISPLAY MEMORY 

The hardwired write processors are sequenced by the. 
master clock CK. They receive their parameters from the 
microprocessor bus. They control the X, Y write address, 
and the DIN, DW, MFREE and IRO outputs. 

These harwired processors operate in continuous mode. 
In the event of conflicting access to the display memory, 
the display and refresh processors have priority. 

Since command decoding is synchronous with the 
CK master clock, any write operation into the (CMD) 
command register triggers a synchronizing mechanism which 
engages the circuit for a maximum of 2 CK cycles when the 
E input returns high. The circuit remains engaged throughout 
command execution. 

No further command shou Id be entered as long as bit 2 
in STATUS register is low. 

VECTOR PLOTTING 

The internal vector generator makes it possible to modify, 
within the display memory, all the dots which form the 
approximation of a straight line segment. All vectors plotted 
are described by the origin dot and the projections on the 
axes. 

The starting point co-ordinates are defined by the X. Y 
register vatue, prior to the plotti ng operation. 
Projections onto the axes are defined as absolute valu.s 
by the DELTAX and DEL TAY registers, with the sign in 
the command byte that initiates the vector plotting process. 

The vector approximation achieved hereis that established 
by J. F. BRESENHAM ("Algorithm for computer control of 
a digital plotter"). Thisalgorithm is executed by a hardwired 
processor which allows for a further vector component dot 
to be written in each CK clock cycle. 

During plotting, the display memory is addressed by the 
X, Y registers, which are incremented or decremented. 

On completion of vector plotting, they point to the 
end of this vector. 

All vectors may be plotted using any of the following 
line patterns : continuous, dotted, dashed, dash·dotted, 
according to the 2 LSBs in register CTRL2. 

Irrespective of such patterns, the plotting speed remains 
unchanged. The "pen down-pen up" statement required 
for plotting non-continuous lines is controlled by the 
DWoUtput. 

For a specified non-continuous line plotted vector, 
defined by DELTAX, DELTAY, CTRL2, CMD, the OW 
sequencing during the plotting process is always the same, 
irrespective of vector origin and of the nature of previous 
plots. This feature guarantees that a specified vector can 
be deleted by plotting it again after moving X and Y to the 
starting point, and complementing bit 1 in register CTR L 1. 

Since the vector plotting initiation command defines 
the sign of the projections onto the axes, all vectors may 
be plotted using 4 different commands. 

For increased programming flexibility, the system 
incorpnrates 16 different commands, supplemented by a set 
of 128 commands which make it possible to plot small 
size vectors by ignoring the DE L T AX and DE L TAY registers. 
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Such commands are as follows : 

• Basic commands 

101010111 0 lXIXI 

I l.. DEL TAX sign I 
L-.;. DEL TAY sign I 

o if positive 
1 if negative 

• Commands which allow ignoring the DE L TAX or 
DELTAY registers by considering them as of zero value. 

101010111 0 lXIXI o i 
I ~:-lolo D-ELTAYignOred,DELTAX>O 

o 1 DELTAXignored, DELTAY >0 

1 0 DELTAX ignored, DELTAY < 0 

1 1 DELTAYignored, DELTAX <0 

Note: Bits 1 and 2 always have the same sign meaning. 

These B codes may be summarized by thl! lollowingdiag.am : 

010 
2 

1104__------ .. -_ 000 'K ~~o 
100 
4 

• Commands which allow ignoring the smaller of the two 
DELTAX and DELTAY registers, by considering it as 
being equal to the larger one, which is the same as 
plotting vectors paraliel to the axes or diagonals, using a 
single DE L T A register. 

10101011111XIXIXI 

Same direction codes as above. 

• Commands in which the two registers DELTAX and 
DE L TA Y may be ignored by specifying the projections 
through the CMD register (0 to 3 steps for each projec
tion). 

111XlxIXIXIXIXlxI ------------ -------6X 6Y L 
(Unsigned integer values) Same direction code 

as previously 
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Origin: 

lDELTAX = 17\0 
Projections: 

DELTAY = 13\0 

EXAII1PLE : PLOTTING A DOTTED VECTOR 

CMD = 13'6 

CTRL 1 = 03'6 

CTRL2 = 1'6 

Corresponding to 
- Basic command, 
-DELTAX<O 
-DELTAY>O 

Pen down 

Dotted vector : 
2 dots on, 
2 dots off. 

Plotting cycle sequence: (It is assumed that the vector generator is not interrupted by the display or refresh cycle'. 

CK 

x 
Y 

Bil 201 
STATUS 

IRQ 
it bit 6 
of CTRL""' 1 

u 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I' 

I I I I I I I I I I I I I I I I I I I I I II I I I I 
I I I I I I I I I I I I I I I I I I I I I 
I Actual plot 

Sync Initialization 

y 

~ End In Dots "origin" and "end" 

DELTAY l~lllll~ihlf. __ o~;:·m_~ 0;",,-_, • unmodified dot 
o dot on 

______ ~-L~WWWU~~~~~--------------x 

Note: 

Plotting a vector with DE L TAX· DE L TA Y • 0 writes the 
dot X, Y in memory_ It occupies the vector generator for 
synchronization, initialization and one write cycle. 
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CHARACTER AND SYMBOL GENERATDR 

The character generator operates in the same way as the 
vector generator, i.e. through incrementing or decrementing 
the X, Y registers, in conjunction with a OW output control. 

It receives parameters from the CSIZE, CTRL2 and CMD 
registers. The characters plotted are selected, according to 
the CMD value, out of 98 matrices (97 8-dot high x 5odot 
wide rectangular matrices, and one 4 dot x 4 dot matrix) 
defined in an internal ROM. Two scaling factors may be 
applied to the characters plotted using X and Y defined 
by the CSIZE register. The characters may be tilted, according 
to the content of register CTR L2. 

Basic metrix 

Upon completion of a character writing process, the X 
and Y registers are positioned for writing a further charac· 
ter next to the previous one, with a 1 dot spacing, i.e. Y 
is rastored to its original value and X is incremented by 6. 

"\ End Origin I 
• Unchanged o Altered dots } ifCMD - 41.0 (in the ROM 

standard version) 

x Computed dots, not defined into the ROM (not modifi
able). 

Scaling factors 

Each individual dot in the 5 x 8 basic matrix may be 
replaced by a P x a size block_ 

P : X co-ordinate scaling factor 
a : Y co-ordinate scaling factor 

The character size becomes 5P x 80. Upon completion 
of the writing process, X is incremented by 6P _ The CK 
clock cycle count required is 6P x 80. 

P and a may each teke values from 1 through 16_ 
They are defined by the CSIZE register. Each value is 
encoded on 4 bits, value 16 being encoded as 0.0 • 

In register CSIZE, P is encoded on the 4 MSBs and a on 
the 4 LSBs. 

Among the 97 rectangu lar matrices available in the 
standard ROM, 96 correspond to CMD values ranging from 
20'0 to 7F,o, and the 97th matrix to OA.o . In the standerd 
version, these values corraspond to the 96 printable charac
ters in the ASCII set. The 97th character is a 5P x 60 
block which may be used for deleting the other characters. 

The 98th code (OB.o ) is used to plot a 4P x 40 graphic 
block. It locates X, Y, without spacing for the next symbol. 
Such a block makes it possible to pad uniform areas on the 
screen. 

,. ® Modified dots 
x Computed dot 

not defined in 
ROM (not modifiable) 

Origin End, 

Tilted characters 

All characters may be modified to produce tilted characters 
or to mark the vertical co-ordinate with straight or tilted 
type symbols. Such changes may be achieved using bits 2 and 
3 in register CTR L2. 

Note : Scaling factors P and a are always applied within 
the co-ordinatas of the character before conversion. 

Character deletion 

Acheractermay bedeleted using either the same command 
code or command code OA.o . In either case, bit 1 in regis
ter CTRL 1 should be inverted, the origin should be the 
same as prior to a character plotting operation, as should 
the scaling factors. 

Note : Vactor generator and character generator operate 
in similar ways: 

VECTOR CHARACTER 

Dimensions DEL TAX, DELTAY CSIZE, tilting 

ow modulation Typaofline Character code 

USE OF LIGHT PEN CIRCUITRY 

A rising edge on the LPCK input is used to sample 
the current display eddress in the XLP and YLP registers, 
provided that this edge is present in the frame immediately 
following loeding of the 08'0 or 09'0 code into the CMD 
register. 

Here, the frame origin is counted starting with the VB 
falling edge: With code 08,., the WH ITE output recopies 
the BLK signal from the frame origin up to the rising edge 
on the LPCK input, or when VB starts rising again, if the 
LPCK input remains low for the entire frame. With code 
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09,0, the WHITE output is not activated. 
The Y LP address is 8-bit coded since there are 256 display 

lines in each frame. The XLP address is 6-bit coded lince 
there are 64 display cycles in each line. 

These 6 bits are left justified in the XLP register. XLP 
and YLP register contents match the write add ... if 
FMAT is low (or for the EF9366), but should be multiplied 
by 2 if FMAT is high, so as to be able to match the write 
address. 



The address sampled into X LP corresponds to the 
current memory cycle. Dots detected by the light pen were 
addressed in' the memory during the previous cycle. Hence, 
1 should be subtracted from bit 2 in XLP register where the· 
light pen electronic circuitry does not produce any addi· 
tional delay. 

If the rising edge on input LPCK occurs while VB is low, 
then the LSB in XLP is set high. This bit acts as a status 
signal which is reset to the low state by reading register 
XLP or YLP. 

EF9365 • EF9366 

The rising edge first received (LPCK or VB) sets bit 0 in 
STATUS register high. An interrupt is initiated if bit 4 in 
CTRL1 is high. 

When commands 0816 or 0916 have been decoded, bit 2 
of the status register goes high (circuit ready for any further 
command) and bit 0 goes low (light pen operating sequence 
underway). 

SCREEN BLANKING COMMANDS 

Three commands (04 16 , !l6-t6, 0716 ) will set the whole 
display memory to a status corresponding to a "black 
display screen" condition. Another command (OCI6 ) may 
be used to set the whole memory to a status other than 
black (this condition being determined by bit 1 in register 
CTRL1). 

The 4 commands outlined above use the planned scanning 
of the memory addresses achieved by the display stage. 
The X and Y registers are not affected by commands 0416 

and OCI6 • Hence, the time required is that corresponding 
to one frame (EF9366 or FMAT low) or two frames (FMAT 
high). The time corresponding to the completion of the 

frame currently executing when the CMD register is loaded, 
should be added to the above time. 

For the screen blanking process, the frame origin is 
counted starting with the VB falling edge. 
The only signals affected here are the I5W output, which 
remains low when VB is low, and the DIN output which is 
forced high where the 0416 ,0616 and 07 16 commands are 
entered. 

Such commands are activated without requiring action 
by WO input or bit 2 in register CTRL 1. While these 
commands are executing, bit 2 in STATUS register remains 
low. 

EXTERNAL REQUEST FOR DISPLAY MEMORY ACCESS (MFREE OUTPUT) 

On writing code OF I6 into the CMD register, the MFREE 
output is set low 'by the circuitry, during the next free 
memory cycle. 

Apart from the display and refresh periods, this cycle 
is the first complete cycle that occurs after input E is 
reset high. 

During this cycle, those addresses output on DAD and 
MSL correspond to the X and Y register contents : DW is 
high, ALL is high. 

Should the memory be engaged in a display or refresh 
operation, (which is the case when ALL is low), then this 
cycle is postponed to be executed after ALL is reset high. 
The maximum waiting time is thus 64 cycles. 

The MFREE signal may be used e. g. for performing 
a read or write operation into a register located between the 
display memory and the microprocassor bus. 

INTERRUPTS OPERATION 

An interrupt may be initiated by three situations denoted 
by internal signals: 

• Circuit ready for a further command 
• Vertical blanking signal 
• Light pen sequence completed. 

These three signals appear in real time in the STATUS 
register (bits 0, 1, 2). Each signal is cross·referenced to a 
mask bit in the registar CTRL 1 (bits 4, 5, 6). 

If the mask bit is high, the first rising edge that occurs 
on the interrupt initiating signal sets the related interrupt 
flip-flop circuit high. 

The outputs from these three flip·flop circuits appear in 
the STATUS register (bits 4, 5,6). If one flip·flop circuit 

is high, bit 7 in the STATUS register is high, and pin IRQ is 
forced low. 

A read operation in the STATUS register resets its 4 
MSBs low, after input E is reset high. 

The three interrupt control flip-flops are duplicatad to 
prevent the loss of an interrupt coming during a read cycle 
of the STATUS register. 

The status of bits 4, 5 and 6 corresponds to the interrupt 
control flip-flop circuit output, before input E goes low. 

An interrupt coming during a read cycle of the STATUS 
register does not appear in bits 4, 5 and 6 during this read 
sequence, but during the following one. However, it may 
appear in bits 0, 1, 2 or on pin IRQ. 
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TABLE 1 - REGISTER ADDRESS 

ADDRESS REGISTER REGISTER FUNCTIONS Nu_ 

Bi....., 01 
He .. R .... Write 

A3 A2 AI AO RJW=I RiW=o bits 

0 0 0 0 0 STAlUS CMD B 

0 0 0 1 1 CTRL 1 (Write control and interrupt contro" 7 

0 0 1 0 2 CTR L 2 (Vector and .ymboltype controll 4 

0 0 1 1 3 CSIZE (Character slzel B 

0 1 0 0 4 Rasarved -
0 1 0 1 5 DELTAX 8 

0 1 1 0 6 Rasarved -
0 1 1 1 7 DELTAV 8 

1 0 0 0 8 X MSB. 4 
--

I 0 0 1 9 X LSB. 8 ._- --.--
1 0 1 0 A V MSB. 4 .- .- _._--
1 0 1 1 B V LSBs B 

1 1 0 C XLP (Light·penl _1. 
- .. ._;--

0 Reserved 

1 1 0 0 VLP fLight·penl 
... _-

1 Reserved 8 

1 1 1 0 E Reserved ---_. .. 
1 1 1 1 F R_rved -

Rasarved : These addresses are rl.rved for future Vlr,ions of the circuit. In read mode. outpul huffer. DO 07 'oree 
a high state on the data bul. 

TABLE 2 - COMMAND REGI511:H 

.~ 
0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

bS 0 0 ·0 0 1 1 1 1 0 0 0 0 1 1 1 1 
b5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 
b4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

b3 b2 bl bO 0 1 2 3 4 6 6 1 B 9 A B C 0 E F 

0 0 0 0 0 
Set bit I 01 CTRLI : g SPACE 0 ... P 
~n .. l8Ction 

p ." -- _. - -- .-:5 --
SMALL VECTOR DEFINITION: Clear bit 1 01 CTRL 1 : 

0 0 0 1 1 i , 1 A a • q 
Eraser .. laction 

Sel bit 0 01 CTRL 1 : §S .. 
0 0 1 0 2 

Pen/Er.se, down selection H 2 B R h r 
IbllbS bSIh4 b3lb2 bl bOl 

Clear bit 0 01 CTRL 1 : !!= 
~d IlIvl Direction I 0 0 1 1 3 &~ # 3 C S C 5 1 

P.n/Er .... up se'ection eS 
0 1 0 0 4 ClearlC""" h $ 4 0 T d I Dim .. ,ion 

0 1 0 1 5 X and V registers .... to 0 % S E U e u 

0 1 I 0 6 X_Y_toOlndclelrlCrlln D • 8 F V 1 8x or Av Vector length ,..; y 

Cle.rscrwn.18tCSIZE toc:ode"minliH' 
.., - --

0 0 0 ..... 
0 1 1 1 1 ~:,:~x.,:~e{:.;- to 0 

,g 1 G W 9 w 0 I 1.t~ 
1 0 

2_ 
ugnt-pon ,n""'Ii,"tlOn 1 1 3a_ 

I 0 0 0 B (WHITE loread lowl 1 ( B H X h x 

1 0 0 1 9 Light-pen initialization 

~i 
I !! I V i Y Dinction 

5 x 8 block drawing 
_ .. _ ..... -

1 0 1 0 A . : J Z i • 010 
f.l.e according to CSIZEI Sa 

'''ffiOO' 
._ ... __ ._- !i 1 0 1 1 B 4 x 4 block drawing + ; K [ k { 

faize according 10 CSIZEI n Sc...." scanning : 
1 1 0 0 C 

Pen or Er_ ao defined by CTRL 1 !I . < L \ I : '::,\.. ../'~ 1 1 0 1 0 X register mat to 0 ·!B - - M ) m J 
1 1 1 0 E Y register .... t to 0 J~ > N I n ~ 
~ N 

Direct image nwmory accell request 
.., 

1 1 1 1 F 
for the next free cycle. g I 1 0 - 0 I 100 
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OTHER REGISTERS 

STATUS REGISTER (Read only) 

HIGH = light-pen sequence ended 
HIGH = vertical blanking (idem on pin VB) 

I These 3 bits are not latched 
i and not masked 

HI G H = ready for a new command; lOW = busy 1 
HIGH = pen out of display window (logical OR of the 6 MSBs of the X and Y registers) 
HIGH = light-pen sequence ended IRQ (if enabled) (These 3 bits are reset 'after a read 
HIGH = vertical blanking IRQ (If enabled) cycle of the status rister, 
HIGH = ready for a new command IRQ (If enabled) eg 

'--------. IRQ: logical OR of bits 4,5,6; HIGH when IRQ output is low, 

CONTROL REGISTER 1 (Read/Write) 

HIGH = pen down; lOW = pen up (control DWoutput) 
HIGH = pen ; lOW = eraser (control DIN output) 
HIGH = high speed write: no video (BlK output is High, mini. of memory refresh cycles) 
HIGH = cyclic screen (memory display write even if bit 3 of the status register is high) 
HIGH = enable end of the light pen sequence IRQ ( 

---~ .. ~ HIGH = enable VB IRQ Interrupt masks 
----l .. ~ HIGH = enable ready for a new command IRQ 

--------- Not used (0 for reading) 

CONTROL REGISTER 2 (Read/Write) 

bl bO Type of vectors 
o 0 --- continuous -l-l Not used 

(always read as 0) 

Type of vectors 

HIGH" tilted character 

o 1 
1 0 
1 1 

------- dotted 
- - - dashed 
- - - - dotted-dashed 

2 dots on, 2 dots off 
4 dots on, 4 dots off 

10 dots on, 2 dots ott, 
2 dots on, 2 dots off, 

.. HIGH", character on vertical 
axis 

Types of character orientations 

X,V Final I"itiall 
regi~t .• r X. V. ~egister 
pOSition position 

b3 = 0, b2 = 0 
CSIZE = 11'6 

b3 =0, b2 = 0 
CSIZE = 22'6 

III 
b3 = 0 b2 = 1 
CSIZE '= 11'6 

b3= l,b2= 0 
CSIZE=II'6 

b3 = 0, b2 = 1 
CSIZE = 22'6 

• b3 = 1, b2= 1 
CSIZE = II .. 

21/27 
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C-SIZE REGISTER (ReadlWrita) 

P a 

P : Scaling factor on X axis 
a : Scaling factor on Y axis 

P and a may take any value between 1 and 16. This value is given by the leftmost or 
rightmost 4 bits for P and a respectively. Binary value (0) means 16. 

X AND Y REGISTERS (ReadlWrite) 

1X1X1X1X1312111o 1 

17161514131211101 

The 4 leftmost MSBs are always O. 

XLP and YLP REGISTERS 

l Status bit indicating if a rising 
edge has been applied on LPCK 
during the first completa frame 
following light-pen initialization. 
This bit is reset by a read on 
XLPor YLP. 

___ alweysO 

'-------i~6 bit XLP value 

MSBs 

LSBs 

j 
B bit Y LP value 



ASCII CHARACTER GENERATOR 16 x 8 matrix} 

b1 a a a a a a 
b6 a a 1 1 1 1 
b6 1 1 a a 1 1 
1b40 10 101 

b b1 bO 

0000 IIIIII 
0001 IIIIII 
0010 IIIIII 
0011 IIIIII 
0100 IIIIII 
0101 IIIIII 
0110 IIIIII 
0111 1111111 
1000 IIIIII 
1001 IIIIII 
1010 IIIIII 
1011 IIIIII 
1100 IIIIII 
1101 IIIIII 
1110 IIIIII 
1111 IIIIII 

EF936S. EF9366 I 

23127 
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EXAMPLE OF AN APPLICATION OF THE EF9365 : 256 lC 256 BLACK AND WHITE 

~ 
RAS 

A6 
ONE MEMORY PLANE to 

AO 
256 x 256 bits 

I MSLO to 3 

1-----f----4 Dl~ A ___ -'\ 

1.-----1---/ D~D6 to I\.\r------,I 

Microprocessor bus 

Data 

4 x (16 K bit chips) 
j DAoOO DO 1 V 

A3 I~-----, 
J4------1f----/ to I Address 
~ ____ -+_--I AO • 

GOP 

R/W ... -----1---1 OW 
DIN DIN 

L-___ -,~_DrO_U_.T-r_---C-AS......JJ4----, BLK CK 

R/W_-----

IRQ 1-----_ 
EI4-----

SYNC 

L 

I 4-bit shift 
register 

Note: FMAT = VSS 

Generator 1 
of 1.75 MHz clocks 

'------' 

14 MHz crystal 
high-speed clock 

Control 
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Com 

video 

EXAMPLE OF AN APPLICATION OF THE EF9365: 512 x 512 BLACK AND WHITE 

r 3 to 8 decoder E( 
1 
(II11111J 

:H:'HT:"",~ I-- I RAS 
CAS. l-I-- ALL -

MSL3 MSLO to 2 
Microprocessor f-""'; 

07 

MI~t '0 
DO r ONE MEMORY PLANE 

DAD6 A3 
512 x 512 bits to ;: '0 to 

AO f-;;; DADO AO 2 x 8 (16-K bit chips) 

f- GOP 
f-,,- RlVii 

OW iRci 
DOUT DIN E ------ BLK CK SYNC 

~ 

I B-bit shift 

-~ register of 1_75 MHz clocks 

14 MHz crystal 

CJ high-speed clock 

posite Video ~ 
output mixer 

Not8 : FMAT = VCC 

bus 

Date 

I Address 

Control 

25127 
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EXAMPLE OF AN APPLICATION OF THE EF9366: 256 x 512 COLOUR 

Eight colours may be obtained from the three basic colours red (R), green (G), blue (B) 

I 3 to 8 decoder EI~------------------~ I 

3 IDENTICAL ; I V 
MEMORY PLANES 

/8 
ALL MSLO to 2 Microprocessor bus 

I 

26/27 
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I ( (0 
RAS CAS v 

MEMORY PLANE R 
256 x 512 bits 

8 x ( 16 K bit chips' 

A61 7/ 
tol-V AO __ 

r-r-- 8 
DIN 

R/iii 
DOUT 8 

8 

31DENTICAL I 1 
REGISTERS 

1/ 

I 1 
1 V 

8-bit shift 1 / 
register I 

~ 

,J-J 
I 

~ 
R G 8 Synchro 

Note: FMAT = Vce 

07 
to 

I'r---DO 

'" 7 c DAD6 
if to 
~ DADO 

I~ , A3 
to 
I"r-AO 

GOP 

~ CK 
R/W~ 

IRQ f---
_ E...-

DIN OW SYNC 

r---~~+-+-~--~1BLK 

Generator : h 
1 of 1.75 MHz clocks.J I 

1 r 14 MHz crystal I high-speed clock 

r---f 
t-------

I--
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CSUFFIX 
CERAMIC PACKAGE 

eel O ..... T .... 

CASECB·182 

PSUFFIX 
PLASTIC PACKAGE 

40 pins , 
C8-182 

These specifications are subject to change without notice. 
Please inquire with our salfts offices about thp. availability of the different packages. 

27/27 

315 



EF9365 • EF9366 

NOTES 

. 318 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

GRAPHIC DISPLAY PROCESSOR (GOP) 
This GOP is a true high resolution graphic display processor, which con· 

tains all the functions required to process vector generation at a very high 
speed and to generate all the timing signals required for interfacing interlaced 
or non interlaceQ video data on a raster scan CRT display compatible with 
525 line or the eCI R 625 line standards. 

The GOP's main features are: 

Selectable resolutions in black and white or color: 
Vertical resolution: 525 line monitor (20S or 416). 625 line monitor 
(256 or 512). 
Horizontal resolution: 256, 320", 384", 512, 640", 76S", 1024, full 
screen. (") with external PROM. 
High speed vector plot well suited to animation· 4 types of lines. 
Multiplexed address and refresh for 16K or 64K dynamic RAMs. 
No limitation on the number of selectable memory planes (colors, grey 
levels or any other attributes) 
Multipage application capability 
On-chip full ASCII character generator (96) . maximum alphanumeric 
screen density: 170 x 57 . programmable sizes and orientations 
Direct interfacing with the monitor through the composite synchro and 
blanking signals 

- Automatic allocation of display memory in refresh, write, dump, and 
display cycles 
Light pen registers and control signals 
Three types of interrupt requests 
Fully static design 
TTL compatible lID 
Single+ 5 volt supply. 

ADDRESS BUS IA.BI 

DATA BUS 10.81 

4 • 

_ ~_..J, 
VIDEO I 

!-~~~J 
Composite synchro 

lVIOEO 

~=j}b=~It----.J\OUTPUTS 

Ught pen 

TYPICAL APPLICATION 

1IIOMSON SEMICONDUCTORS 
............... rten 
415, e\!. de l'Europe· 78140 VELIZY - FRANCE 
Tel. : C3} 948 97 191 Telex: 204780 F 
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MOS 
IN· CHANNEL, SILICON·GATEI 

GRAPHIC DISPLAY 
PROCESSOR (GOP) 

CASE CB·182 

I' 

~, 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

CK VCC 
DA05 OADI 
OA04 DA02 
DA03 DADO 
DADS MSL1 
MSLO MSL3 
MSL2 SYNC 
FMAT DO 

AO 01 
Al 02 
A2 03 
A3 04 

iRa 05 
OW D6 

DIN 07 
VS BLK 

E MW 
R/W WO 

X9 ALL ~ 
VSS LPCK II: 

~--------------------~! 
~~ 



Col !:! 
... '" CD -

MSLO 
to 

MSL3 

X9 

DADO 
to 

DAD6 

ow 

DIN 

SYNC 

BLK 

MW 
ill 

VB 

Address 
controller 

and 
buffers 

't-

1 
Buffe" 

J 
I--
I+-

Buffers ~ 

I--
I--

I XLP I 
I YLP I 

r-t Light 

pen 

control .. 

Synchro 

and 

dioplay ~ r-
controller 

f 1 r 
CK FMAT WO LPCK 

BLOCK DIAGRAM 

I I X I I I y I 

t t [1 
INTERNAL BUS 

01 I [} 
I DELTAX I 

I CSIZE I I DELTAY I 
Character Vector 
generator generator 

t j 
t 

Decoding 
and 

control 

Buffers 

CMD 

STATUS 

CTRLI 

f--- Buffars 
CTRL2 

~ 

r---

DO to 07 

E 
RiW 

AOtoA3 

iRa 

m 
." 

~ 
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GENERAL DESCRIPTION Nevertheless, where direct exchange between the micro-

Developed using NMOS technology, the GDP is an 
processor and the memory is necessary , the on-chip allocation 
controller will allow this exchange without display inter-

intelligent raster scan video display controller, fully pro- ference. 
grammable via an eight,bit microprocessor bus. Besides 
all the timing logic functions required to generate the video, The GDP is programmable using 11 internal registers 

sync and blanking signals, the GDP includes two hardwired occupying 16 consecutive addresses. These registers can also 

display processors: a vector and a character generator. be modified by the GDP's hardwired processors while a 

This unique feature allows an ultrafast screen writing 
command is being executed. 

speed (the 1024 dot diagonal may be written in less than Note: A summary of data codes and registers is given in 
1.4 ms) at almost no microprocessor processing cost. the Register address table. Hexadecimal values are subscripted 

The GDP is particularly well-suited to all applications 16 and the register bits are numbered as follows : 

in which the display memory is not directly addressed by 
the MPU. This feature allows a total asynchronism between MSB I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I LSB 
the MPU and the GDP memory cycles and preserves the 
whole MPU memory addressing space. 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage Vee -0.3 to+ 7.0 V The GOP inputs are protected against high 
Input voltage V' -0.3 to+ 7.0 V static voltages and electric fields; nevertheless. 

Operating temperature T 0 to+ 70 °e normal precautions should be taken to avoid 

Storage temperature Tstg -55 to+150 °e 
voltages above the limit values on this high 
impedance circuit. 

STATIC ELECTRICAL CHARACTERISTICS (Vee= 5 V ± 5 %, VSS = 0, T A = 0 to 700 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Input high voltage except CK VIH VSS+ 2.2 - Vee V 

Input high voltage CK VIHeK VSS+3.5 - Vee V 

I "put low voltage VIL VSS - 0.3 - Vss +0.8 V 

Input leakage current (Vin"" 0 to 5.25 V, Vee: max) 'in - 1.0 2.5 /'A 

Output high voltage (1Ioad= -100/,A, Vee='minl VOH VSS + 2.4 - - V 

Output low voltage (lload= 1.6 mA, Vee= mini VOL - - VSS + 0.4 V 

Supply current lee - 80 - mA 

Capacitance (Vi":: 0, T A = 25° C, f = 1.0 MHz; Cin. Cout - - 12 pF 

TEST LOADS 

IRQ ALL OTHER OUTPUTS 

4.75 V 4.75V 

; 
RL = 2.2 K 3.3 K 

Test point Test point -- .... 

eJ 

.... 
.:I~ 

1N9Hl 
24K 

.;:~ or Equiv. 
1N4148 

e=40 pF .::l~ or Equiv. 

c== 130 pF for 00·07 

!\!~ !\!~ 
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DYNAMIC OPERATING CONDITIONS 
(VDD • 5,0 V ± 5 %, VSS ·OV ; TA • 0 to+ 70° C unless otherwise noted) 

Time (ns) Symbol Min Max 

Clock period tCK 560 

CK pulse width, low tCKL 330 

CK pulse width, high tCKH 190 

CK low to valid DAD CKLDAD 320 

CK high to valid DAD CKHDAD 180 

CK low to valid SYNC CKLSYNC 300 

CK low to valid BLK CKLBLK 310 

CK low to valid VB CKLVB 500 

CK low to valid ALL CKLALL 300 

CK low to valid MSL CKLMSL 300 

CK low to valid DW CKLDW 310 

CK low to valid MFREE low CKLMFRL 330 

CK low to valid MFREE high CKLMFRH 500 
CK low to valid DIN CKLDIN 310 

CK low to valid I RO CKLIRO 1500 

CK low to valid WHITE CKLWHI 530 

E pulse width, low tEL 450 

E pulse width, high tEH 430 

Address pre-setup time tAS 160 

Address hold time tAH 10 

Data pre-setup time (write) tDSW 195 
Data setup time (read) tDDR 320 

Data hold time (read I tDHR 10 

iRO release time tlR 1600 

LPCK high to WRT'f! high (if command 08 .. ) LPHW 1600 

LPCK hiah to IRO low LPHIRO 1600 

LPCK hiah hald time tLPCKH 150 

CK and E rise times tr 20 

CK and E fall times tf 20 

CLOCK AND OUTPUT CHARACTERISTICS 

CK 3.5 V CK 3.6V; 

CK ~V 2:0 \ E I ~0.8V 0.8 V I 
I I I I 
~ ~ 

tf t, 

Outputs \Oo4V 24; \ 
IRQ RELEASE TIME 

I 

E 
2.21: 

I tlA .1 I- !:24V 
IAQ 

I 
I 
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MICROPROCESSOR BUS. WRITE ACCESS 

" 
AO ... A3 

tAS ----.. r-=-----n R/W 

00 ... 07 

MICROPROCESSOR BUS. READ ACCESS 

AO ... A3 

R/W 

00 ... 07 

tOOR 

SYNCHRONOUS SIGNALS WITH CK INPUT 

tCKL 

CK 

DAD 

SYNC 
BLK 
VB 
AD: 
MSL 
m'L-
MFREE 
DIN 
IRQ 
WHITE 

-

LIGHT PEN SIGNALS 

LPCK 

~-=-MW.ALL 

IRQ 

i\ 
CKLOAO 

CKL... 

I 

EF9367 

tEL tEH 

IJ f\ 
tAH 

K 
tosw 

tEL 

~ 

tcKH 

1 ~ 
CKHOAO -, 

X. 
I 

l 

~. 
~ 

tLPCKH 

LPHW 
,l\ 

LPHIRQ 

~ 
5131 
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Display memory 

control 

Display memory 

addressing 

Synchronizing 

and 

blanking 

DIN 
OW 

MW· 

MSLO 
to MSL3 

X9 
DADO 

to 
DAD6 

ALL 

SYNC 

BLK 

VB 

( 

<. 

PIN DESCRIPTION 

VCC 

Power supplies ----- Vss 

EF9367 

.. 

J~ FMAT 

Clock Operating parameters 

) 

J 

00, .. 07 

AO, .. A3 

R/W 

E 
IRQ 

LPCK 

NiW· 

-This pin outputs two items of data multiplexed by signal ALt. 

MicroprocelSOT 

bu. 

Light pen 

control 
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POWER SUPPLY, CLOCK AND OPERATING PARAMETERS 

NAME 
PIN N° FUNCTION DESCR IPTION 

TYPE 

VSS S 20 Power supply Ground 

VCC S 40 Power supply +5V 

CK I 1 Clock Master clock. All internal processor states are modified on the falling 
edge of this signal. The whole circuit logic is static and the cycle of 
this clock needs only to be ajusted according to the shape and accuracy 
the synchronizing signals should feature. 
DAD memory address multiplexing signal. If CK is low, low addresses 
(or row addresses for the memory) are those that are output on DAD. 
The frequency of CK is a multiple of the image refresh frequency': 
- interlaced scanning: f (CK) = f (1/2 frame) x (625 or 525) x 96 
- non-interlaced scanning: f (CK) = f (frame) x (312 or 262) x 96. 

FMAT I 8 Format This pin is connected to VCC, VSS, CK or CK and sets the number of 
monitor and image lines: 
VCC : 625 line monitor, interlaced synchronization, 512 lines displayed 
CK : 525 line monitor, interlaced synchronization, 416 lines displayed 
CK : 525 line monitor, non-interlaced synchro, 208 lines displayed 
Vss :,625 line monitor, non-interlaced synchro, 256 lines displayed_ 

WO I 23 Write only When WO is high, memory refresh nor display no longer exilt. The 
hard wired write processors may operate without being interrupted. 
The All signal is always high. 

SYNCHRONIZING AND BLANKING SIGNALS 

SYNC 0 34 Video monitor Video monitor line and f~ame synchronization signal. For example, if 
synchronizing CK is at 1.5 MHz and FMAT is high, signal SYNC is to CCIR 625 line 

50 Hz standard. 
This output is independent of input WO and of register CTRll. 

BlK 0 25 Blanking This signal is high apart from the display window (writing or refresh). 
It is always high if bit 2 in register CTRll is high, but it is not affected 
by the WO input. 

VB 0 16 Vertical blanking This signal is not affected by WO and register CTRL1. High during 
vertical blanking. 

DISPLAY MEMORY ADDRESSING SIGNALS 

DADO 37,39, Display address Addresses that are multiplexed by the CK signal. Provided for the 
to 0 38,4 automatic refresh of the 16 K or 64 K dynamic memories. 

DAD6 3,2,5 

X9 0 19 Memory address 
Horizontal pointer extension bit for write operations (horizontal resolu-
tions areater than 512). 

MSlO 6,36 Memory select Pixel write select signals (see section : Display memory ,configunrtion_1 
to 0 

MSL3 7,35 

ALL 0 22 Access to all This signal makes it possible to discriminate between the collective 
memory units memory accesses to all chips (display, refresh or erase), and the memory 

accesses to a single pixel for vector or character writing purposes. 
This signal is low for COllective access. 
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DISPLAY MEMORY CONTROL SIGNALS 

NAME 
PIN N° FUNCTION DESCRIPTION 

TYPE 

DIN 0 15 Display in Selection of the memory data code corresponding to the display screen 
in the 'off' condition (active when high). For a black·and·white display 
(1 bit per pixel), DIN may directly be the storage entry data. 

OW 0 14 Display write Display memory write signal. 
Active when low. 

MW 0 24 Memory This pin outputs ~ and WFfiTE signals which are externally de-
available multiplexed by signal All :MFREE =MW _All ;WHITE = MW _All 

Memory free (MFREE) : 
Signal low during the next memory idle period following the OF 16 

command. 
This signal allows exchanges between the microprocessor and the X and 
Y flagged memory segment without affecting the display. 

Forcing to white I"";' (WHITE) : 
Forces white level on video signal, for use of the light pen. 
Active when low. 

MICROPROCESSOR BUS SIGNALS 

00·07 I/O 33 Data bus I/O buffers opening is controlled through E, and the related direction 
to 
26 through RtW. 

AD·A3 I 9 
to 

Address bus Address of the register involved in microprocessor access. 

12 

R/W I 18 Read/write signal Read/write signal. Write when low. 

E I 17 Enable Bus exchange synchronizing and enabling signal. 

IRQ 0 13 Interrupt request Interrupt request towards the microprocessor, programmable through 
register CTRl1. Open drain output. 

LIGHT PEN OPERATING SIGNALS 

lPCK I 21 light pen light pen input. When the mechanism is set, a rising edge loads into 
strobe registers XLP and YLP the current display addresS and sets the XlP 

register's LSB high. 

Bl3t 
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REGISTER DESCRIPTION 

X ANDV REGISTERS (Addresses: S.6, 9.6 , A.6 , B(6) 

The X and V registers are 12-bit read-write registers. They 
indicate the position of the next dot to be written into the 
display memory. They have no connection at all with the 
video signal generating scan, but they point the write address, 
in the same way as the pen address on a plotter_ 

These 2 registers are incremented or decremented, prior 
to each write operation into the display memory, by the 
internal vector and character generators, or they may be 
directly positioned by the microprocessor. 

This 2 x 12 bit write address covers a 4096 x 4096 point 
addressing space. Only the LSBs are used here, since the 
maximum definition of the picture actually stored is 512 x 
1024 pixels (picture elements)_ 

I n practice, the GOP assumes that it has a memory space 
of 1024 x 512 (FMAT = VCC or CK) or 1024 x 256 
(FMAT = Vss orCR) and disables writing outside this space, 
unless bit 3 of CTR L 1 is set. 

The above features along with the relative mode descrip
tion of all picture component elements make it possible to 
automatically solve the great majority of edge cut-off pro
blems_ 

DELTAX AND OELTAV REGISTERS (Addresses :5.6 , 

7(6 ), 

The DELTAX and DELTAV registers areS-bit read-write 
registers. They indicate to the vector generator the projec
tions of the next vector to be plotted, on the X and V axes 
respectively. Such values are unsigned integers. The plotting 
of a vector is initiated by a write operation in the command 
register (CMD). 

CSIZE REGISTER (Address: 3(6 ) 

The CSIZE register is an 8-bit reed-write register. It 
indicates the scaling factors of X and V registers for the 
symbols and characters. 98 characters are generated from a 
5 x 8 pixel matrix defined by an internal ROM. In the 
standard version, it contains the alphanumeric characters in 
the ASCII code which may be printed, together with a 
number of special symbols. 

MSB P Q LSB 

Each symbol can be increased by a factor PIX) or Q(V)_ 
n- factors are independent integers which may each vary 
from 1 to 16 and which are defined by the CSIZE register_ 
The symbol generation sequence is started after writing the 
ASCII code of the symbol to be represented in the CMD 
register. 

CTRL 1 REGISTER (Address: 1(6 ), 

The CTRL 1 register is a 7-bit read-write register, through 
which the general circuit operation may be fed with the 
required parameters. 

Bit 0 : When low, this bit inhibits writing in display memory 
(equivalent to pen or eraser up). 
When high, this bit enables writing in display memory 
(pen or eraser down). 
This bit controls the OW output. 

Bit 1 : When low, this bit selects the eraser. 
When high, this bit selects the pen. 
This bit controls the DIN output. 

Bit 2 : When low, this bit selects normal wrtt.ng mode 
(writing apart from the display and refresh periods, 
which are a requirement for the dynamic storages) 
in display memory. 
When high, this bit selects the high speed writing 
mode: the display periods are deleted. Only the dy
namic storage refresh periods are retained .. 

Bit 3 : When low, this bit indicates that the 4096 x 4096 
space is being used (the 12 XandY bitsare significant) 
When high, this bit selects the cyclic screen operating 
mode. 

Bit 4 : When low, this bit inhibits the interrupt triggered by 
the light pen sequence completion. 
When high, this bit enables the interrupt. 

Bit 5 : When low,. this bit inhibits the interrupt release by 
vertical blanking. 
When high, this bit enables the interrupt. 

Bit 6 : When low, this bit inhibits the interrupt indicating 
that the system is ready for a new command. 
When high, this bit enables the interrupt. 

Bit 7 : Not used. Always low in read mode_ 

CTRL2 REGISTER (Addre .. : 2(6 ) 

The CTRL2 register is a 4-bit read/write register, through 
which the plotting of vectors and characters may be denoted 
by parameters. 

Bit 0, 1 : These 2 bits define 4 types of lines (continuous, 
dotted, dashed, dash·dotted)_ 

Bit 2 : When low, this bit defines straight writing. 
When high, it defines tilted characters. 

Bit 3 : When low, this bit defines writing aiong an horizontal 
line_ 
When high, this bit defines writing along a vertical 
line. 

Bit 4, 5, 6, 7 : Not used_ Always low in read mode. 
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CMD COMMAND REGISTER (Address: 0,6) 

The CMO register is an 8-bit write-only register. Each 
write operation in this register causes a command to be 
executed, upon completion of the time necessary for 
synchronizing the microprocessor access and the GOP's 
CKclock. 

Several types of command are available: 

- vector plotting 
- character plotting 
. screen erase 
- light pen circuitry setting 
- access to the display memory through an external 

circuitry. 
- indirect modification of the other registers (commands 

that make it possible for the X, Y, OELTAX, OELTAY, 
CTRL 1, CTRL2 and CSIZE registers to be amended or 
scratched) . 

STATUS REGISTER (Address 0 .. or FlO) 

The STATUS register is an 8-bit reed-only register. I t is 
used to monitor the status of the executing statements 
entered into the circuit, and more specifically to avoid the 
need for modifying a register that is alreMly used for the 
command currently executing. 

Bit 0: When low, this bit indicates that a light pen sequence 
is currently executing. 
When high, it indicates that no light pen sequence 
is currently executing. 

Bit 1 : This bit is high during vertical blanking. It is the 
VB signal recopy. 

Bit 2 : When low, this bit indicates that a command is 
currently executing. 
When high, this bit indicates that the circuit is 
ready for a new command. 

Bit 3 : This bit when low indicates that registers X and Yare 
pointing within the assumed memory space. 
This bit is obtained by applying the logical 0 R func
tion to the unused most significant bits of registers 
XandY. 
If FMAT = VCC or CK, the assumed memory space 
is 1024 x 512. 
If FMAT = Vss or CK, the assumed memory space 
is 1024 x 256. 

Bit 4 : When high, this bit indicates that an interrupt has 
been initiated by the complation of a light pen run
ning sequence and that this interrupt has been ena
bled by bit 4 in CTRL 1 register_ 
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Bit 5 : When high, this bit indicates that an interrupt has 
been initiated by vertical blanking and that this 
Interrupt has been enabled bo,obit 5inCTRL 1 register. 

Bit 6 : When high, this bit indicates that an interrupt hal 
been initiated by the complation of execution of 
a command and that this interrupt has been enabled 
by bit 6 in CTRL1 register. 

Bit 7 : When high, this bit indicates that an interrupt has 
been initiated. It is the logic OR of bits 4, 5 and 6 
in STATUS register. The iRQ output state is always 
the opposite of the status of this bit. 

N_: Bits 4, 5, 6 and 7 are resat low by reading the STA
TUS register at eddress 0,6' Reading at eddress F,o does 
not modify their state. 

XLP AND YLP REGISTERS (Addresses C,o and 0,0) 

The XLP and YLP registers are reed-only registers, with 
7 and 8 bits respectively. Upon completion of • light pen 
running sequence, they conte in the display eddress sampled 
by the first edge appearing rising on the LPCK input. The 
use of such registers is discussed in section : U. of light ..... 
circuitry. 

NOTES: 

1. All internal registers may be read or written at any time 
by the microprocessor. However, the precautions out
lined below should be observed : 

Do not write into the CM 0 register if execution of 
the previous command is not completed (bit 2 of 
STATUS register). 

Do not alter any register if it is used as an input pe
rameter for the internal hardwired systems (e. g. : modi
fying the DE L T AX register while a vector plotting .
quence is in progress). 

Do not read a register that is being asynchronously 
modified by the internal hardwired systems (e. g. : reeding 
the X register while a vector plotting sequence is in 
progress may be erroneous if CK and E are asynchronous). 

2. On powering up, the writing devicas may have any 
stetus. Before entering a command for the first time, it 
is necessary to wait until all functions currently underway 
are completed, which information can be derived from 
the STATUS register. 

! 
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SYSTEM OPERATING PRINCIPLE 

DISPLAY MEMORY CONFIGURATION 

Assume a V x H pixel picture. Assume that each pixel 
is able to adopt 2b different states. A V x H x b bit display 
memory is thus required. 

In those applications where H features a high value, 
the video signal frequency exceeds the maximum frequency 
of memory read access. 

Example : H = 512 with a television line frequency: the 
pixel succession period on the video signal is 83 ns. 

It is mandatory that a line of H dots be cut into had· 
joining segments of n bits each, read at the same time 
in the display memory, and thereafter converted to serial 
form to produce the video signal. h memory accesses per 
line are necessary. Each access loads b ... bit shift registers. 
The memory contains V x h x b n·bit words. 

" b memory planes 

~I--

v V' 

b planes 

pixel 

(
denoted by 

b bits 

X 
X 

X 
b bits 

L-L-~ ______________ ~ 

H 

1 through 

Video signal 
on b bits 

1 memory plane '" 
V x h n-bit words 

b n-bit 
shift registers 

The EF9367 is designed for the following stored image 
formats: 

V 
V' 
H 
H 
h 

512 or 256 (50 Hz) 
416 or 208 (60 Hz) 
hxn 
1024 or lower multiples of 64 
64 

n 16,8,4,2,1 (or any value below 16 using exter· 
nal PROM encoding) 

b any value (addressing is same for all memory pia' 
nes, management of these planes is external to 
theGDP). 

In so far as the overflow tests are concerned, the circuit 
assumes that it still has the maximum memory space for 

V x h address 

GOP 

Dot 
frequency 

clock 

x (1024). The test for Y is effected in the following memory 
spaces: 

512 if FMAT = VCC or CK 
256 if FMAT = VSS or CK 

512 or 256 vertical resolution: the displayed space is iden
tical to the space in memory (unless a greater memory capa
city is deliberately selected). 

416 or 208 vertical resolution: the displayed space is smaller 
than the memory space. 

Lines not displayed are displayable using an external adder 
to dejustify the display addresses (this arrangement may be 
used for smooth roll-up/roll down. 
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DAD AND MSL OUTPUT STATUS TABLES 

FMAT - Vcc or CK 

The internal counters which address the display memory 
MSL X. DAD are made up of : 

- 6 horizontal address bits (h = 641 
ALL CK 0 1 2 3 0 1 2 3 4 5 6 

ho.h •• h,.h •• h •• h, (ho- lSBI 0 0 h, h. h. h2 hI ho Vo - I-- Xo XI X2 VI X. 
- 9 ... rti .... ..teIrea bits (V " 5121 0 1 V7 V. V, V. V. V2 t 

t. Yo. VI. V2• V •• V •• V,. V •. V7 
1 0 X. X7 X. X, X. X. VI 

t is here the lSB. It denotes the line parity and changes I--I-- Xo XI X, V, X. 
every frame because of interlaced scan. Within a same frame. 1 1 V. Y7 V. V, V. V. Vo 

Vo denotes the LSB. 

The write address is made up of the LSBs of the X and 
FMAT. Vss or CK 

V internel registers. MSL X. DAD 

Xo. X,. X,. X •• X •• X,. X •• X7 • X. oX. All CK 0 1 2 3 0 1 2 3 4 5 6 
Yo. YI • V,. V •• V •• V,. V •• V7• V. 0 0 h, h. h. h2 hI ho Vo - - Xo XI X, 1 X. 

The G DP produces addressing signels in the sequences 0 1 V7 V. V, V. V. V2 VI 

""own in the tables opposite: 1 0 X. X7 X. X, X. X. Vo - - Xo XI X2 1 X. 
1 1 V7 V. Vs V. V. V, V. 

DESCRIPTION OF DISPLAVABLE FORMATS 

_ INTERLACED SCANNING CK.ALL 
/ ... 111 

2fi8 x 612 or 208 x 612 pixel forlllltS (H = 512. n = 81 leo 

Input FMAT must be low or connected to CK. ~ 

~ 9= Bit 

The memory is made up of 16 K bytes per memory plane. x2 -The byte address is made up of 14 bits which are output ~ PROM 

on two runs on the DAD pins. The three MSlO. MSl1. - 256.8 

~ ... MSL2 outpUtS are used to select one pixel out of the eight -

~I\ 
feetOring the seme address. They issue the number of the r--- h'5 
pixel, encoded on three bits. MSL3 is high. and is not used. rxa h'O 

IT 
)~ 

• 

l~ 258 x 384 or 208 x 384 pixel formats (H = 384,n = 61 

Input FMAT must be low or connected to CK. 
The memory il organized as 16 K words x 6 bits. Y1/YO • The signels produced by the chip in the sequence indicated 
for the 256 x 512 format are trenscoded externally as "'-" 258 x 258 or 208 x 2fi8 pixel format. (H = 258. n = 41 
in the opposite diagram. 

Input FMAT must be low or connected to CK. 
The memory is made up of 16 K Words x 4 bits. The word 
address is made up of 14 bits which are output in two runs 

2fi8 x 320 or 208 x 320 pixel formats CH = 320, n = 51 
on the DAD pins. One of the four chips is selected by dec0-
ding pins MSll and MSl2 (that leeds to ignore Xo : 

The seme schematic as for 384 horizontal resolution ""ould the X computation spece is changed to 2048 pixels and ho-
be used with. memory organized in 5 bit words. rizontal overflow detected at 512 pixelsl. 
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INTERLACED SCANNING 

512 x 1024 or416x 1024 pixel formats (H = 1024. n = 161 

Input FMAT must be connected to VCC or CK. 
The memory comprises 32 K words x 16 bits. organized in 
two blocks of 16 K words each. 

The signals produced by the circuit in the sequence indica· 
ted for the 512 x 512 format are combined externally as 
shown at the end of the data sheet. 

512 x 768 or 416 x 768 pixel formats (H = 768. n = 121 

Input FMAT must be connected to VCC or CK. 
The memory comprises 32 K words x 12 bits. organized in 
two blocks of 16 K words each. 

The signals produced by the chip in the sequence indicated 
for the 512 x 512 format are transcoded externally as shown 
in the diagram below. 

VI/VO 

EF9387 

512 x 640 or 416 x 640 pixel formats (H = 640. n = 10) . 

The same schematic as below should be used with a memory 
organized in 10 bit words. 

512 x 512 or 416 x 612 pixel formats (H = 612. n = 8) 

The FMAT input should be tied to VCC or CK. The memo
ry is made up of V x h bytes· 32 K bytes per memory plane. 

The byte address is made up of 15 bits : 

14 are output in 2 runs on the DAD pins for the purpose 
of using 16 K x 1 bit dynamic RAMs. 
the 15th one is output on pin MSl3. 

The 3 MSlO. 1 and 2 outputs allow to select One pixel 
out of the II featuring the same address. for pixel·ta-pixel 
write applications. They issue the number of the involved 
pixel. encoded on 3 bits. 
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MEMORY OPERATION SEQUENCE 

ALONG ONE FRAME 

Apart from the window where the memory is used for display purposas exclusively, write operations may be performed, 
except during 3 refresh periods. 

R 

Vertical blanking _ .0 __ _ R 

Display 
period 

Vertical blanking \\ Ii 
\V 

w 

The three period types, 0, Wand R, respectively, are 
indicated outside the circuit through the BlK and All 
signals: 

BlK All 

0 0 0 

W 1 1 

R 1 0 

o 

R 

The refresh of dynamic RAMs is automatically performed 
by the GOP. During display, the memory is entirely refreshed 
each 4 lines (256 accesses). 
During vertical blanking, 3 refresh cycles of 4 lines each are 
executed. 
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Exceptions: 

o : display 

W : write 
R : refresh 

- If bit 2 in register CTRL1 is high (high speed write), the 
display period is suppressed and 19 refresh cycles of 4 
lines each are executed during one frame. 

- As long as the WO input is high, the circuit is set to write 
mode, and BlK retains the same outline as it has under 
normal operating conditions. 

In thasa two cases, executing codes 0416 , 06 16 ,0716 

and OC 16 triggers a complete 0 sequence for a high· 
speed scan of all addresses. This lasts two frames if 
FMAT is high (or tied to CK) and one frame if FMAT is 
low (or tied to CK). 



SYNC 

FRAME SEQUENCE - 525 LINE SYNCHRONIZATION 

.J........L.....I....J.-lrTTl I 'If' Iffl ~fl ~}I I:fl 1;/1 I I I 
FMAT -CK 

odd frame 

...L-J--,-,_rTTl I I})I IHI Inl 11:1 I I lfJl 1:;1 I I I r 
FMAT-CK even frame 

I I I I rlIIl I I I I 1);1 I I I 11:1 I I I I I Iffl I I I I I I I I I I I liJI I I I lUi I I I I/," I I I I 

TVlinonumba, 1,1.1'1.1.1.1,11++1"1 II·H+·IIII++I-H·H+++III··+·H 1"+_1_121'1 H·+~H 
------~/I "Jf---.. . r--:lJ If VB , IS , I ~ 

~i~~l~ H Jj JJ-------t n n n n n n n n n n(n n ~f Sf 
CTRL1-0) u U u u u u u U U U)}J U U . 

ALL (if 
bit 2 in 
CTRL1=O) {~~~~rej 

Refresh Refresh Display Rofrooh 

~i~~ l~ {h...., ,.., n r-ff---.. n ,.., ... ..-f~ ~ ~ n ..-------l5 jh ...... ,.., ~ .....(,J-{ ---
CTRL1'1) • LJ LJ LJU" U LJ LJ U ., ~LJ LJ~' . U U LJU' 

I" .1 I. .1 I4----+t i-----.I 
Ref,esh Refrooh Refrooh Refresh 

Note : AIL signal high denotes write periods. 

~------------------~ ~ ~, i 



~ ~ 

SYNC 

FRAME SEQUENCE - 626 LINE SYNCHRONIZATION 

..L.......L.....L......L.....JnIl I I(rl 1111 Y51 11:1 Iff I 1:;1 r 
FMAT -Vss 

odd frame 

1 1 1 1 nil 1 I I I I})I I I I IHI I I I II lill I I I I I I I I I I I ~ ,I I I I bl I I I 1::1 I I I I r 
FMAT· Vee even frame 

I I I I rTTIll I I I IjJI I I I If}1 I I I I I Iffl I I I I I I I I I I I 1(:1 I I I ~fI I I I ~ 51 I I I r 

TVlin.numbor 1,1,1,1-1-1,1,11++1"1 1 1-1++111 H-H++H+++III .. ++ .. II .. H3II1-11+++,,1 
, . r---Jj H V8 Jf, f Jr---, .f~ 

B.LK (if if JJ jf----uuu1ruuuuu~1 f' blt2m J 
CTRL1-0) 

ALL (if 
bit 2 in 
CTRL1- 0) 

fItn.n.nJf1---tn.n.rtr'I------uumruuu1~f--ulruu'f 
I. ~I I. ~I I. .1 ~ 

R.f .... h Refresh Display R.f .... h 

~i~~ ~~ fh .......... rif.-.-. ........ .... ...---f~ ........... .....-----lJ jh,... .... .... .....(f 
CTRL1-1l . UUUU" UUUU -, UUUU - 'UUUU' 

). .1 I. ..I i----l l-----l 
Refresh R.frnh Refresh Ref11lih 

Not. : ill signal high denotl. writ. periods. 

m 

~ 



COMPOSITE SYNC AROUND FRAME SYNC 

T : CK input period (667 ns in typical application where TV line duration is 64 /lSI 

Venical sync pu", 

SYNC 

SYNC 
Endof-.f ...... Boginnlng of acid t ..... 

Note: If FMAT is low or tied to CK. the pattern of the second line is rapalt8d for uch frame. 

SYNC I liIW IYIIC' 

Veniall 

VB 

ALL 

BLK 
WRI'I'E 

DIJ 

DETAILED LINE DIAGR_ 

98T 

23T 64T 

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

EF93IU 
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HARDWIRED WRITE PROCESSOR OPERATION IN DISPLAY MEMORY 

The hardwired write processors are sequenced by the. 
master clock CK. They receive their parameters from the 
microprocessor bus. They control the X. Y write address. 
and the DIN, OW, MiT and IRQ outpUts. 

Th_ harwired processors oparate in continuous mode. 
In the event of conflicting access to the display memory, 
the display and rafresh processors have priority. 

Since command decoding is synchronous with the 
CK mister clock, any write operation Into the ICMD) 
command register tr~ a synchronizing mechanism which 
engages the circuit for a maximum of 2 CK cycles when the 
E" input returns high. The circuit remains engaged throughout 
command execution. 

No furthar command should be entered as long as bit 2 
in STATUS register is low. 

VECTOR PLOTTING 

The internal vector generator makes it possible to modify, 
within the display memory, all the dots which form the 
approximation of a straight line segment. All vectors plotted 
are described by the origin dot and the projections on tha 
axes. 

The sterting point co-ordinates Ire defined by the X, Y 
register value, prior to the plottiilg operation. 
Projections onto the axes ara defined as absolute values 
by the DE L TAX and DELTA Y ragisters. with tha sign in 
the command byte that initiates the vector plotting process. 

The vector approximation echieved hareisthat _blished 
by J. F. BRESENHAM ("Algorithmforcomputercontrolof 
a digital ploner"). Thisalgorithm isexecuted by a hardwired 
processor which allows for a further vector component dot 
to be written in eech CK clock cycle. 

During plotting, the display memory is addressed by the 
X, Y ragisters, which are incremented or decramented. 

On completion of vector plotti!lll, they point to the 
end of t~is vector. 

All vectors may be plotted using any of the following 
line pattarns : continuous. dotted, dashed, dash-dotted, 
according to the 2 LSBs in register CTR L2. 

Irrespective of such patterns, the plotting speed remains 
unchanged. The "pen down·pen up" stetament required 
for plotting non-continuous I ines is controlled by the 
OW outpUt. 

For a specified non-continuous line plotted vector, 
defined by DELTAX, DELTAY. CTRL2, CMD, the OW 
sequencing during the plotting process is always the same, 
Irrespective of vector origin and of the nature of previous 
plots. This feature guarantees that a specified vector can 
be deleted by plotting it again after moving X and Y to the 
sterting point, and complementing bit 1 in ragister CTR L 1. 

Since the vector plotting initiation command defines 
the sign of the projections onto the axes, all vectors may 
be plotted using 4 different commands. 

For increased programming flexibility, the system 
incorporates 16 different commands, supplemented by a set 
of 126 commands which make it possible to plot small 
size vectors by ignoring the DE L T AX Ind DE L T A Y registers. 
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Such commands are as follows : 

• Besic commands 

IOlOlOl110lXIXlli 

I l. DE L TAX sign 1 0 if positive 
~DELTAYsign I 1 ifnegetive 

• Commands which allow ignoring the DEL TAX or 
DELTAY registers by considering them as ohero value. 

10101011l0lxlxl 0 1 qO·O DELTAYignored,DELTAX>O 

0IDELTAXignored,DELTAY>O 

1 ODELTAXignored,DELTAY<O 

1 lDELTAYignored,DELTAX<O 

Note·: Bits 1 and 2 always have the same sign meaning. 

Th_ 8 codes may be summarized by the following diagram : 

K 
110 
6 

K 

010 
2 

~ 
Origin 

'X 
100 
4 

000 
0 

• Commands which allow ignoring the smaller of the two 
DELTAX and DELTAY registars, by considering it as 
being &qUai to the larger one, which is the same as 
plotting vectors perallel to the axes or diagonals, using a 
single DE L T A ragister. 

1 0 10 1 0 1 1 1 1 I xl xl xl 

Same.direction codes as above. 

• Commands in which the two registers DELTAX and 
DE L T A Y may be ignored by specifying the projections 
through the CMD register (0 to 3 steps for each projec· 
tion). 

111XIXIXIXIXIXIXI 

------..-.- -----
6X 6Y L 

(Unsigned integer values) Same direction code 
as previously 
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J
X-47,0 

Origin: 
Y - 75'0 

IDELTAX -17,0 
Projections: 

DELTAY -13,0 

EXAM'LE : PLOTTING A OOTTED VECTOR 

CMD -13 .. 

CTRL1 - 03 .. 

CTRL2 -1'6 

Corresponding to 
• Basic command, 
• DELTAX <0 
·DELTAY>O 

Pen down 

Dotted vector : 
2 dots on, 
2 dots off. 

Plotting cycle saque~ : (It is assumed that the vector generator is not interrupted by the display or refresh cycla). 

CK 

x 
y 

81t 2 of 
STATUS 

iiiQ 
if bitS 

u 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

__ .:.......:..,11 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
of CTRL-l I I I I I I I I I I I I I I I I I I I I I 

I I " Actual plat 

Sync Initialization 

y 

~ End I ... ~ ~;='.nd"end"· 
DELTAY Display'hows : 

75 ..---- Origin 

______ ~UU~LU~LU~~-------------X 
311":. .. ~ ______ .-;~47 

DELTAX 

Note: 

Plotting a vector with DELTAX - DELTAY - 0 writesthe 
dot X, Y in memory. It occupies the vector generator for 
synchronization, initialization and one write cycle. 

• unmodified dot 
o doton 
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CHARACTER AND SYMBOL GENERATOR 

The character generator operates in the same way as the 
vector generator, i.e. through incrementl!!LOtdilCi'iI!ti8nting 
the X, Y registars, in conjunction with a OW output control. 

It receives parameters from the CSIZE, CTRL2 and CMO 
registers. The characters plotted ara selected, according to 
the CMO value, out of 98 matrices (97 8·dot high x 5-dot 
wide rectangular matrices, and one 4 dot x 4 dot matrix) 
defined in an internal ROM. Two sealing factors may be 
applied to the characters plotted using X and Y defined 
by the CSIZE register. The characters may be tilted, according 
to the content of register CTRL2. 

Basic matrix 

Upon completion of a character writing process, the X 
and Y registers are positioned for writing a further charac
ter next to the previous one, with a 1 dot spacing, i.e. Y 
is restored to its original value and X is incremented by 6. 

End Origin I 
• Unchanged o Altered dots (in the ROM } ifCMO -41,6 

standard version) 

x Computed dots, not defined into the ROM (not modifi
able). 

Scaling factors 

Each individual dot in the 5 x 8 basic matrix may be 
replaced by a P x 0 size block_ 

P : X co-ordinate scaling factor 
o : Y co-ordinate scaling factor 

The character size becomes 5P x 80. Upon completion 
of the writing process, X is incremented by 6P. The CK 
clock cycle count required is 6P x 80. 

P and 0 may each take values from 1 through 16. 
They are defined by the CSIZE register. Each value is 
encoded on 4 bits, value 16 being encoded as 0, •. 

In register CSIZE, P is encoded on the 4 MSBs and 0 on 
the 4 LSBs. 

Among the 97 rectangular matrices available in the 
standard ROM, 96 correspond to CMO values ranging from 
20,. to 7F,., and the 97th matrix to OA'6 . In the standard 
version, these values correspond to the 96 printable charac
ters in the ASCII set. The 97th character is a 5P x 80 
block which may be used for deleting the other characters. 

The 98th code (OB,.) is used to plot a 4P x 40 graphic 
block. It locates X, Y, without spacing for the next symbol. 
Such a block makes it possible to pad uniform areas on the 
screen. 

~ 
o Modified dots 
x Computed dot 

not defined in 
ROM (not modifiable) 

Origin End 

Tilted characters 

All characters may bemodified to produce tilted characters 
or to mark the vertical co-ordinate with straight or tilted 
type symbols. Such changes may be achieved using bits 2 and 
3 in register CTR L2. 

Note: Scaling factors P and 0 are always applied within 
the co-ordinates of the character before conversion. 

Character deletion 

A character may be deleted using either the same command 
code or command code OA, •. In either case, bit 1 in regis
ter CTRL 1 should be inverted, the origin should be the 
same as prior to a character plotting operation, as should 
the seal ing factors. 

Note : Vector generator and character generator operate 
in similar ways: 

VECTOR CHARACTER 

Dimensions DEL TAX, OELTAY CSIZE, tilting 

OW modulation Type of line Character code 

USE OF LIGHT PEN CIRCUITRY 

A rising edge on the LPCK input is used to sample 
the current display address in the XLP and YLP registers, 
provided that this edge is present in the frame immediately 
following loading of the 08,. or 09'6 code into the CMO 
register. 

Here the frame origin is counted starting with the V8 
falling ~ge. With code 08, 6, the MW output recopies
the BlK signal from the frame origin up to the rising edge 
on the LPCK input, or when VB starts rising again, if the 
lPCK input remains low for the entire frame. With code 

20131 
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09,., the MW output is not activated. 
The YLP address is 8·bit coded since there are 256 display 

lines in each frame. The XLP address is 6-bit coded since 
there are 64 display cycles in each line. 

These 6 bits left-justified in register XlP indicate the 
number of the segment (h = 0 to 63) to which the point in
dicated by the light pen belongs. 



The address sampled into X LP corresponds to the 
current memory cycle. Dots detected by the light pen were 
addressed in the memory during the previous cycle. Hence, 
1 should be subtracted from bit 2 in XLP register where the· 
light pen electronic circuitry does not produce any addi· 
tional delay. 

If the rising edge on input LPCK occurs while VB is low, 
then the LSB in X LP is set high. This bit acts as a status 
signal which is reset to the low state by reading register 
XLP or YLP. 

EF9367 

The rising edge first received ILPCK or VBI sets bit 0 in 
STATUS register high. An interrupt is initiated if bit 4 in 
CTRL 1 is high. 

When commands 08,. or 09,. have been decoded, bit 2 
of the status register goes high Icircuit ready for any further 
command) and bit 0 goes low (light pen operating sequence 
underway). 

SCREEN BLANKING COMMANDS 

Three commands (04,.,06,.,07,.) will set the whole 
display memory to a status corresponding to a "black 
display screen" condition. Another command (OC,.) may 
be used to set the whole memory to a status other than 
black Ithis condition being determined by bit 1 in register 
CTRL1). 

The 4 commands outlined above use the planned scanning 
of the memory addresses achieved by the display stage. 
The X and Y registers are not affected by commands 04,. 
and OC I6 . Hence, the time required is that corresponding 
to one frame IFMAT = 0 or CK) or two frames (FMAT = 
1 or CKI. The time corresponding to the completion of the 

frame currently executing when the CMD register is loaded, 
should be added to the above time. 

For the screen blanking process, the frame origin is 
counted starting with the VB falling edge_ 
The only signals affected here are the OW output, which 
remains low when VB is low, and the DIN output which is 
forced high where the 04,.,06,. and 07,. commands are 
entered. 

Such commands are activated without requiring action 
bV WO input or bit 2 in register CTRL 1. While these 
commands are executing, bit 2 in STATUS register remains 
low. 

EXTERNAL REQUEST FOR DISPLAY MEMORY ACCESS IMW OUTPUTI 

On writing code OF,. into the CMD register, the MW 
output 's set low by the circuitry, during the next free 
memory cycle. 

Apart from the display and refresh periods, this cycle 
is the first complete cycle that occurs after input E is 
reset high. 

During this cycle, those addresses output on DAD and 
MSL correspond to the X and Y register contents : OW is 
high, ALL is high. 

Should the memory be engaged in a display or refresh 
operation, (which is the case when ALL is low), then this 
cycle is postponed to be executed after ALL is reset high_ 
The maximum waiting time is thus 64 cycles_ 

The MW signal may be used e_ g_ for performing a read 
or write operation into a register located '--n the 
display memory and the microprocessor bus. 

INTERRUPTS OPERATION 

An interrupt may be initiated by three situations denoted 
by internal signals: 

• Circuit ",ady for a further command 
• Vertical blanking signal 
• Light pen sequence completed. 

These three signals appear in real time in the STATUS 
register (bits 0, I, 2). Each signal is cross-referenced to a 
mask bit in the register CTRL1 Ibits 4, 5, 6). 

If the mask bit is high, the first rising edge that occurs 
on the interrupt initiating signal sets the related interrupt 
flip-flop circuit high. 

The outputs from these three flip-flop circuits appear in 
the STATUS register (bits 4, 5,6). If one flip-flop circuit 

is high, bit 7 in the STATUS register is high, and pin IRQ i. 
forced low. 

A read operation in the STATUS register at address 0, 6 

resets its 4 MSBs low, after input E is reset high I. read at 
address F,. maintains their valuel. 

The three interrupt control flip-flops are duplicated to 
prevent tl)e loss of an interrupt coming during a read cycle 
of the STATUS register. 

The status of bits 4, 5 and 6 corresponds to the interrupt 
control flip-flop circuit output, before input E goes low. 

An interrupt coming during a read cycle of the STATUS 
register does not appear in bits 4, 5 and 6 during this read 
sequence, but during the following one. However, it 1118Y 
appear in bits 0, 1,2 or on-pin IRQ. 
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ADDRESS REGISTER 

Bu-y 
~--~--r---~--~ Hou 

A3 A2 Al AO 

o o o o o 
o o o 
o o o 2 

o o 3 

o o o 4 

o o 5 

o o 6 

o 7 

o o o 8 

o o 9 

o o A 

o 8 

o o C 

o D 

o E 

F 

TABLE 1 - REGISTER ADDRESS 

REGISTER FUNCTIONS 

R .... 
R,w=1 

STATUS 

Write 
R/W=O 

CMD 

CTRL 1 (Write control and Inmrupt control) 

CTRL 2 (Vector _symbol typo controll 

CSIZE (Character lizel 

R_ ...... 

DELTAX 

DELTAY 

X MS80 

X LSBI 

Y MSB. 

Y LSBI 

XLP (Light-panl I R.served 

YLP (Light-panl R ......... 

STATUS Rnarwd 

8 

7 

4 

8 

8 

8 

4 

8 

4 

8 

8 

8 

Reserved: These addresses are reserved for future versions of the circuit. In read mode. output buffers 00-07 force 
e high state on the data bus. 

TABLE 2 - COMMAND REGISTER 

:: ~ ~ ~ ~~~~~~ 
1 1 1 
000 
o 1 1 
1 0 1 

1 1 
1 1 
o 0 
o 1 

1 
1 
1 
o ~

7 0 00000001 

b4 0 10101010 

b3b2bl bO ~------------0----------~---1--~-2--~3-+-4-+-6-1-6~~7-1-8~~9~-A~-8-+-C-+-D~-E~-~F 

o 0 0 0 0 Sat bit 1 of CTRL1 : 
Pen selection 

o 0 0 1 1 
Cle.r bit 1 of CTRL 1 : 
Eraser selection 

o 0 1 0 2 
Set bit 0 of CTRL 1 : 
Pen/Eraser down selection 

o 0 1 1 
Cle.r bit 0 of CTRL 1 : 

3 Pen/Eraser up selection 

o 1 004 

o 1 016 

o 1 1 0 6 

o 1 1 1 7 

10008 

1 0 0 1 9 

1 0 lOA 

1 0 1 1 8 

1 1 0 0 C 

1 1 0 1 0 

1 1 1 0 E 

1 1 1 1 F 

22131 
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Claar screen 

X and V register. reset to 0 

X and V reset to 0 and cl •• r ICrMfI 

Clear screen, set CSIZE to code "minsize' 
All other register. reset to 0 
(except XLP, YLPI 
Light~n initialization 
twRlTE' forced low) 

Light-pen initialization 

6 'J 8 block drawing 
(size according to CSIZE' 

4 x 4 block drawing 
(size according to CSIZE) 

Screen scanning: 
Pen or Eraser as defined by CTRL 1 

X register reset to 0 

Y register reset to 0 

Direct image memory access request 
for the next free cycle. 

"8 SPACE 0 @ P ." ·f 

p 

i I 1 A Q • q 

2 8 R b r 

# 3 C S c • 

$ 4 D T d t 

5 E U e u 

81 6 F V f v 

G W 9 w 

8 H X h x 

9 I Y i Y 

J Z j z 

K [ k { 

< L \ I : 

M I m } 

> N t n ~ 

o _ 
o lIIi 

SMALL VECTOR DEFINITION: 

Ib71b6 b51b4 b3lb2 bl bO I 

1 1 16><11 Illyl Direction 1 

Dimension 

l!.x or /).Y 

o 0 
o 1 
1 0 
1 1 

Direction 

Vector length 

o step 
1 step 
2 steps 
3 steps 

010 

ol'CDOO' 

'::,\..L),: 
100 
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OTHER REGISTERS 

STATUS REGISTER (Read only) 

HIGH = light-pen sequence ended I These J bits are not latched 
\ and not masked 

HIGH = ready for a new command; lOW = busy 
HIGH = vertical blanking (idem on pin VB) 

HIGH = pen out of display window' (logical OR of the 6 MSBs of the X and Y register~) 
HIGH = light-pen sequence ended I RQ (if enabled) (These J bits are reset after a read 
HIGH = vertical blanking I RQ (if enabled) ,cycle of the status register at 
HIGH = ready for a new command IRQ (if enabled) address 0'6' 
IRQ: logical OR of bits 4.5.6; HIGH when IRQ output is low. 

CONTROL REGISTER 1 (ReadlWrite) 

HIGH = pen down; lOW = pen up (control OW output) 
HIGH = pen ; lOW = eraser (control DIN output) 
HIGH = high speed write :no video (BlK output is high, mini. of memory refresh cycles) 

L-__ .... HIGH = cyclic screen (memory display write even if bit J of the status register is high) 

L _____ • HIGH = enable VB IRQ Interrupt masks 
HIGH = enable end of the light pen sequence I RQ ~ 

L ______ • HIGH = enable ready for a new command IRQ 
L _________ Not used (0 for reading) 

CONTROL REGISTER 2 (Read/Write) 

bl bO Type of vectors 
o 0 --- continuous 

Type of vectors 

HI G H = tilted character 

HIGH = character on vertical 

o 1 
1 0 
1 1 

------- dotted 
--- dashed 
- - - - dotted-dashed 

2 dots on, 2 dots off 
4 dots on, 4 dots off 

10 dots on, 2 dots off, 
2 dots on, 2 dots off. 

axis 

X,V Final· ,ni'i8'1 
regilter X. Y register 
pOIition. position 

b3 = 0, b2 = 0 
CSIZE = 11 t6 

rill!!'" 
b3 = 0, b2 = 0 
CSIZE = 22'6 

Types of character orientations 

II 
bJ=Ob2=1 
CSIZE'= 11'6 

bJ=1,b2= 0 
CSIZE = 11'6 

bJ = 0, b2 = 1 
CSIZE = 22'6 

• b3=1,b2=1 
CSIZE = 11'6 
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C·SIZE REGISTER (Read/Write' 

P a 

P : Scaling factor on X axis 
a : Scaling factor on Y axis 

P and a mav take anV value ~n 1 and 16. This value is given by the leftmost or 
rightmost 4 bits for P and a respectivelv. Binarv value (01 means 16. 

X AND Y REGISTERS (Read/Write' 

1X1X1XJX1 3121·1 10 I 
17161514131211101 

The 4 lellmost MSBs are alwavs O. 

XLP and YLP REGISTERS 

l Slatus bit indicating if a rising 
edge has been applied on LPCK 
during the first complete frame 
following light·pen initialization. 
This bit is reset bV a read on 
XLPor YLP. 

L.......- alwavsO 

'-----_ 6 bit XLP value 

MSBs 

LSBs 

j 
8 bit YLP value 



ASCII CHARACTER GENERATOR 1& x 8 _ixl 

bl0 0 0 0 a a 
b6 a a 1 1 1 1 
b5 1 1 a 1 1 
1b40 10 101 

bl 

0000 IIIIII 
0001 IIIIII 
0010 IIIIII 
0011 IIIIII 
0100 IIIIII 
0101 IIIIII 
0110 IIIIII 
0111 IIIIII 
1000 IIIIII 
1001 IIIIII 
1010 111111' 
1011 IIIIII 
1100 IIIIII 
1101 IIIIII 
1110 IIIIII 
1111 IIIIII 

EF9387 , 
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Com 
video 

EXAMPLE OF A MONOCHROME APPLICATION: 612 x 612 or 416 x 612 

I 3 to 8 decoder E r 
1 

!V'lT~li1!_ R:'--
=1 R~ ; 

ALL ----C~2 I- MSL3 MSLO to 2 80r 16 bit 

f--
microprocessor 

07 

M[~~ 
to 
DO 

ONE MEMORY PLANE 
DAD6 A3 

512 x 512 bits to i to to 
AO f-;: DADO AO 

2 x 8 (16-K bit chipsl 
f- GOP 
f-,- R/W 

DVV IRQ 

DOUT DIN ~ -------- BLK CK SYNC 

~ 

r 8-bit shift Generator 

~ register ....... of 1_5 MHz clocks 

12 MHz crystal 

C5 high-speed clock 

posite Video l=J 
output mixer r 

Note: FMAT'" Vee : 512)( 512 resolution - 50 Hz 625 line interlaced scanning 
FMAT = CK : 416 x 512 resolution - 60 Hz 525 line interlaced scanning. 
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EXAMPLE OF A COLOR APPLICATION: 208 x 512 or 256 x 512 
Eight colours may be obtained from the three basic colours red (RI, green (G), blue (B) 

~ 
I 3to8_ ... E I 

I 
I 
LIIIIIIIJ 
1 111111 

8 A8 A 
3 IDENTICAL ! I V Va MEMORY PLANES 

80r 16 bit 

/ 8 
/ 

~ 
r- ALL Ms'i::'07o 2 microproceaor bu. 

l fa ~ 
07 
to 

IV----- ~ 7/ 
DO 

'" 7 c DAD6 

7 ~ to 
RAS CAS ;I DADO If--A3 -

MEMORY PLANE R AD I.Y to 

I'v--AO -
256 x 512 bits to 

A6 r-- GOP 8 x (16 K-bit chipsl 

R/W I--CK 
IRQ f------ 8 BlK E I--DIN 

DIN ow SYNC 
R/W 

~I~ 
DOUT 8 

8 

3 IDENTICAL I I 
REGISTERS 

I~ 
ceo ~ ~ 
i S·~ 
~i~ 

r I 
I V 

L--

r 8-bit shift 1 / Generator 

~ register 1 of 1.5 MHz clocks 

,J-
I 4 """-high·speed clock 

~ 
R G B Synchro 

Note: FMAT-VSS : 256)( 512 resolution· 50 Hz 625 line non interlaced scanning 
FMAT-CK : 208 x 512 resolution· 60 Hz 525 line non interlaced scanning. 
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EXAMPLE OF A MONOCHROME, MULTIPAGE APPLICATION: 512 x 1024 or 416 x 1024 

ISee page 30 for MUX command law' 

r--

1i 
j 

I-

! 
CK I-

T 
~ 

Xl x2 x3 E 

4 to 16 decoder 

AO ALi:~ 
DAD6MSL 80r 16bit 

Al V!:,-:-
microprocessor bu 

[ II J [ III [ III i I [ III [ III [ III DADS 

v:-~~ DAD4 00-07", :> la ala ala alai a ala a al a ala al 
Data ......... ~ ............ ~, ~ v--- I...- DAD3 

- ~ - ~k?~ - DAD2 AO-A3 I RAS 

~<?p. Address 
DADI -

AO 

~7r;J 
RIW 

to IRQ A7 

A6 >~ DADO 
2 PAGES E 

1512 X 1024) or 1416 x 10241 Control 
MUX '- 1- X9 

16 x 164 K-bit chipsl 
::J"CMDI 

GOP 

CAS 

~ ~ 
MSL3 l- i'£. 

DIN -h DDUT 
MU 

OW ~ 1 
DIN 

CMD - ~ - OW 

1 

~ 
BLK SYNC I-

t CK 

16-bit shift register Y Page selection r-~ 
Generator of 1.5 MHz clocks h 

Composite 
video Video 24 MHz crystal 

mixer high-speed clock 

Note: FMAT'" Vee : 512 x 1024 resolution - 50 Hz 625 line interlaced scanning 

FMAT'" CK : 416)( 1024 resolution - 60 Hz 525 line interlaced scanning. 
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EXAMPLE OF A MONOCHROME, MULTIPAGE APPLICATION: 512 x 840 or "16 x 840 

(See page 30 for PROM encoding) 

-

~ 

• ! 
b3 b:z bl bo 

Er-~ 4tolDBCD_ J 
All MSLO 

~ I MSll 0 

I I I I I I I I I I - ': f I 
MSL2 

8or18b1t 

la ala Ja 
~ ... r rniclDIII ,,_ ... 

a a a a a a 
r-~1l= 

DAOCHi 

'" '" '" '" '" '" '" '" '" '" 
r-

X9 00-07 ) r-- ~ - +- ~ om. 
RAS AD '- f- DAD8 

~ AI).A3 J 
JL '-- . Ii lr- --Al·AI GDP 

2 PAGES ;1 I'----
1&12 x 8401 0< 1416 x 8401 R/W 

10 x 184 K-bit chipol 
DIN DIN IRQ 

riii riii i' c:anuw 
M xL?'- MSL3 

A7 C; .I:..PAGE 
CAS ~ .... DOUT ~ SYNC r-- ........ -1 1 111 1 "'"-

-----
8lK CK 

fl. 
J 

10000t ... ift ..... 
I 

~ "-_ion I+-
~ 

f-

l GonwMor of 1.5 MHz_ h - I J Vidio 15 MHz cryoW 
mi_ ~-

No.: FMAT- VCC :512 x 840_tion· 50 Hz825li ... i_ .... ning. 
FMAT- CK :416 x 840.-utton·50 Hz 525_i __ nlng. 
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MUX COMMAND LAW 

Following table indicates MUX command principles. 

Selected MUX input Output 
Reed evcles Write evcles Addreabit Comment 

RAS CAS RAS CAS 

DAD6 DAD6 DAD6 DAD6 Ao NoMUX 

DAD5(h.) DAD5 DAD4(X.) DAD5 A, 

DAD4(h,) DAD4 DAD3(Xs ) DAD4 A. 
These six 

DAD3(h, ) DAD3 DAD2(X.) DAD3 A3 
MUXare 

DAD2(h3) DAD2 DAD1(X,) DAD2 A. 
driven 

DAD1(ho) DADI DADO(X.) DADI A, 
identically 

DADO(hs ) DADO X. DADO Ao 
byCMDl 

MSL3 PAGE MSL3 PAGE A, Driven 

byCMD2 

PROM CODING PRINCIPLES 

The PROM coding consists in the use of the 10 horizon' 
tal address bits (X., - . - -, X.) to access the 640 pixels 
(organized in 64 segments of 10 pixels each). 

The 4 bits (b., b" b" b3) are coding decimal numbers. 
Parity is maintained by BCD coding; Xo signal is therefore 
not coded inside the PROM and provides directly b •. 

Example: Considering the pixel with decimal abscissa 
X = 378 (17A in hexadecimal). This pixel is inside the 38th 
segment (h = 37 dec. or 25 hex.) with an abscissa x = 8. 

One·of·ten chip selection 

One·of-64 segment selection 

3Oi31 
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b. 
b, 
b, 

b3 

h. 

h, 

h. 

h3 
h 

hs 

The binary number 0101111010 (17A hex.) must be enco
ded into 1001011000 (258 hex.). 

This principle allows transcoding of all horizontal address 
values. Transcoding must only be active (PROM selection) 
during writ~les (ALL = 1) when horizontal addresses 
are output (RAS). 

Note: This transcoding system may be adapted to other ho· 
rizontal resolutions as 320, 384, 768. Horizontal resolutions 
are multiples of 64. 

PROM 

x. 
X, 
X, 
X3 

X. 
X, 
X. 
X, 
X. 
X. 



C SUFFIX 
CERAMIC PACKAGE 

CASECB·182 

. -z~:~:~) 
~ __ 14__ ~ - ~ 

eel O."'.T.'" 

PSUFFIX 
PLASTIC PACKAGE 

40 pins , 
C8-182 

This is advance information and specifications are subject to change without notic •. 
Please inquire with our sales offices about the availability of the different packages. 

EF9367 
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THOMSON 
SEMICONDUCTORS 

SINGLE CHIP ASYNCHRONOUS FSK MODEM 

The EFB7510 is a single-chip asynchronous Frequency Shift Keying (FSK) 
voiceband modem. 
Operating at rates up to 75. 150 or 1200 bits per second. it is compatible 
with the applicable Bell and CCITT recommended standards for 202 and 
V23 type modems. . 
This device provides the essential RS·232/CCITT V.24. V.25 and V.54 
terminal control signal at TTL levels. 

• Monolithic device includes both transmit and receive filters 
• Standard low cost crystal (3.579 MHz) 
• ±5%powersupplies: .5V. -5V 
• Separata analog and digital ground pins reduce system noise problems 
• Available clock for UART (19.200 Hz) 
• Reference voltage internally generated. to avoid noise and supply drift 
• Back channel included 
• 1.200 bauds. half·duplex two·wire operation or full·duplex four·wire 

operation 
• Fixed compromise line equalizer 
• No external precision component needed 
• Low power consumption: 100 mW typical 
• Direct interface to the lHOMSON SEMICONDUCTORS EF6850. UART. 

BLOCK DIAGRAM 

ciC,. 

XtilllN 

" 

1IIOMSOIIII SEMICONDUCTORS ............. -.8. IIY. de rEurope· 78140 VELIZV . .fRANCE 
Tel. : 131 _.7 18' Tel .. : 204780 F 

~-------'--____ 4-__ ~12~ 
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EFB7510 

CMOS 
SINGLE CHIP 

ASYNCHRONOUS 
FSKMODEM 

CASE CB·181 

JSUFFIX 
CEROIP PACKAGE 

CSUFFIX 
CERAMIC PACKAGE 

PIN ASSIGNMENT 

v· MC/Be 

RTS T.O 

GNOO RKCLK 

ATO XtollN 

RFO XtolOUT 

V- ROI 

RAI OCO 

GNOA R.O 

RSA ~~ ______ ~~VREF 

~ __________________ ~i 
~~ 
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ABSOLUTE MAXIMUM RATINGS· 

R8ting Symbol v ..... Unit 

Supply \/Oitogo v· .7V V 

SUpply vol_ V- -7V V 

Analog input range Vin v- '" VIN'" V· V 

Digital input range (excepted MC/BCI VI GNDD '" VI'" V· V 

Me/Be input range VI V- '" VI'" V· V 

Operating temperature range TA Oto 70 °c 
Storage temperature range Tstg - 56 to. 126 °c 
Pin temperature (Sokiering, 10 s, 2BO °c 

·Stresses above those listed under "Absolute Maximum Ratin9l" may cause permanent damage to the device. This is 8 stress flting only 
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this speci. 
fication is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. Standard 
CMOS handling procedures should be employed to avoid possible damage to device. 

ELECTRICAL OPERAllNG CHARACTERISTICS 

Par ....... t., Symbol Min Nominel MIX Unit 
Positive Supply Voltage V+ 4.75 5.0 5.25 V 
Negative Supply Voltage V- -5.25 -5.0 -4.75 V 

V+ Operating current ICC - - 10 mA 

V- Operating current IBB - 10 - - mA 

D.C. AND OPERATING CHARACTERISTICS 
(TA = OOC to. 70°C, V+ = .5 V ± 5 %, V- = - 5 V ± 5%, GNDA = 0 V, GNDD = 0 V, unless otherwise noted). 

DIGITAL INTERFACE 

Parameter Symbol Min Typ (1) MIX Unit 

I nput Current IVIL min'" VI '" VIH maxI II - - 1 mA 

OutPUt low level current (VOL' 0.4 V I IOL 1.6 - - mA 

Output high level current I VOH "2.8V I IOH - - - 250 ,.A 

Input low voltago loxcopt MC/BCI VIL GNDD - 0.8 V 

Input high voltage (except MC/iiCl VIH 2.4 - V· V 

Input low voltage. MC/BC VIL V - - -4 V 

Input intermediate voltage, MCIBC VII GNDD - GNDD +0.8 V 

Input high voltage. MC/BC VIH 2.4 - V· V 

Note: 1 - Typical values are for T A'" 25° C and nominal power supply values. 
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D.C. AND OPERATING CHARACTERISTICS (continued I 

(TA = OOC to + 70·C, V+ =+ 5 V ± 5 %, V- = 5 V ± 5 %, GNDA = 0 V, GNDD = 0 V, unless otherwise s.,ecifiedl 

ANALOG INTERFACE. RECEIVE FILTER 

Parameter Symbol Min Typ 111 MIx Unit 

Input leakage curront. (- 3 V < VIN < 3 VI RAI TBRI - ±I ±3 I'A 

Input resistance, RAI RIRI 1 3 - M.rl 

Output offlet voltage RFO VOGSR - - ±300 mV 

Output voltage.wing, (RL ~ 10 knl RFO VORl - - ±2 V 

Load capacitance, RFO CLRI - - 20 pF 

Load resistance. RFO RLRI 10 - - k.rl 

Input voltage swing VIRI -3 - +3 V 

Sig,., frequency distortion products at maximum signal level CDPR - - 40 - dB 

ANALOG INTERFACE RECEIVE DEMODULATOR INPUT (RDIl 

P .... meter Symbol Min Typ (11 Mox Unit 

I nput current lin -1 - 1 I'A 

Maximum detection level to valid OeD output Nl 1.1 1.3 1.5 V 

Minimum detection level to mid DCI5 output N2 - 0.92 - V 

Hysteresis effect Nl/N2 
1.26 - 1.6 

2 2.9 4 dB 

ANALOG INTERFACE, RECEIVE SLICER ADJUST (RSAI 

P.rameter Symbol Min Typ MIX Unit 

Input current lin -1 - + 1 I'A 

l"""t""l_ VI VREF VREF/2 GNDA V 

ANALOG INTERFACE, TRANSMIT OUTPUT IATO. 

' .... m •• r Symbol Min Typ (11 MIX Unit 

Output DC off .... (RTS connected to VDDI Ves - - +260 mV 

Load capacitance CL - - 20 pF 

Loed .... ist.nce RL 10 - - k.rl 

Output vol_owing (RL' 10 k.rl, CL ·20 pFI 390 Hz Vo 2 2.6 3.3 Vpp 

450 Hz/390 Hz ampl. ratio - -1 0.5 + 1 dB 

490 Hz/390 Hz ampl. ratio - -1 - 0.7 +1 dB 

1300 H.z Vo 2 2.8 3.6 Vpp 

2100 Hz/l300 Hz ampl. ratio - - 2.3 - 1.5 - 0.7 dB 

RTS attenuation retio efficiency - 55 - - dB 

U, Typical valu .. for T A • 2SoC and nominal power supply values. 
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ANALOG INTERFACE. REGULATED VOLTAGE (VREFI 

- Symbol Min 

Output ",,1_ VOR - 2.5 

t.o.t r.isalnc:e RLR 10 

Load CllP8Citance CLR -

(1) Typical values for TA = 25°C and nominal power .. ppliesvalues. 

DYNAMIC CHARACTERISTICS 

RECEIVE FILTER TRANSFER CHARACTERISTICS 

- Symbol Min 

Aboolute pallband goin., 2100 Hz (VRFO. RL· 001 GAR -3.2 

Gain ...... ive to gain at 2100 Hz - Maximum input lignal 380 Hz GRR -
460Hz .. -

1100Hz .. -4.7 

2800 Hz .. - 23 

10000 Hz .. -10 

DIGITAL INTERFACE 

... _- Sy_1 Min 

CopociUnce CI8 -
Input ,.'ime. '''I·'ime. _red _ 0.8 V and 2.4 V 'THL. 'TLH -
Output "-,Ime. '''I ,ime _ 0.4 V and 2.8 V (11 . 'THL.'TLH -
, 

(11 DrIVing ona 74L .... 74LS TTL load plus 30 pF. 
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Typ 111 

-2 

-
-

Typ 

-2.9 

-65 

-65 

-4.4 

-20 

-8.5 

Typ 

-
20 

50 

- Unit 

- 1.5 V 

- kn 

20 pF 

- Unit 

-2.6 dB 

-55 dB 

-55 dB 

-4.1 dB 

-17 dB 

-7 dB 

- Unit 

10 pF 

- nl 

- nl 

CASE CB-181 

~ ~i'YnIU 

JSUFFIX 
CERDIP PACKAGE 

CSUFFIX 
CERAMIC PACKAGE 



EFB7510 

PIN DESCRIPTION 

COMMON SECTION 

N_E N° FUNCTION DESCRIPTION 
Positive 

V· 1 power supply .5V 
Negative 

V- 6 power supply -5V 

GNDA 8 Ground Pin 8 serves as the ground return for the analog circuits of the transmit 
and receive section. The analog ground is not internally connected to the 
digital ground. The digital and analog grounds should be tied together as 
close as possible to the system supply ground. 

GNDD 3 Ground Pin 3 serves as the digital ground return for the internal Clock. The digital 
ground is not internally connected to the analog ground. The digital and 
analog grounds should be tied together as close as possible to the system 
supply ground. 

XtallN 15 Oscillator input This pin corresponds to the input of the inverter of the oscillator. It is 
normally connected to an external crystal, but may also be connected to a 
pulse generator. The nominal frequency of the oscillator is 3.579545 MHz. 

XtalOUT 14 Oscillator output This pin corresponds to the output of an invertar with sufficient loop gain to 
start and maintain the crystal oscillating. 

VREF 10 Regulated voltage This output carries an internally regulated reference voltage. By means of an 
external potentiometer connected between VREF and GNDA, an adjustable 
reference voltage may be applied to RSA. The adjustment of RSA is to 
optimize the discrimination of high and low frequencies of the same channel. 
The voltage applied to RSA is approximately VREF/2. 

TRANSMIT SECTION 

RTS 2 Request to send When a low state is present on input RTS, the EFB7510 delivers on output 
ATO a sinusoidal signal at a frequency which depends on input TXD. When a 
high state is present on input fiTS, output ATO is tied to the analog ground. 

TxD 17 Transmit data This inPut selects the high frequency or low frequency at the TRANSMITTED 
CARRIER output pin (ATO) : 
• a high state selects the low frequency, 
• a low state selects the high frequency. 
For correct operation, inputs TxD and MC/Be must not be simultaneously 
low while power·on. 

Me/Be 18 Main channell Thi~ input selects transmission on the main channel or beck channel, and 
beck channel defines the modulation rate. according to European or American standards. 

(r~fer to functional description). 

ATO 4 Analog transmit 'When a low state is present on RTS, the EFB7510 delivers on output ATO a 
output sinusoidal signal centered on the analog ground, with an amplitude of 2.8 V 

peak to peak. 

, 

RECEIVE SECTION 

RAI 7 Receive analog Input for analog signals of amplitude lower than 6 V peak to peak and centered 
input on analog ground. 

RFO 5 Receive filter This analog output must be connected to a high-pass filter and slicer, with 
output sufficient gain to satisfy the level detection conditions. 

6/11 
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NAME N° FUNCTION DESCRIPTION 

RDI 13 Receive This is the input of the demodulator. First, the analog signals are passed 
demodulator input through level detection comparators and zero crossing detactor. 

RSA 9 Receive slicer Input of the decision comparator optimizing discrimination between high 
adjust and low frequencies. 

DCD 12 data carrier detect This output is low when the EFB7510 receives on input RDI a sinusoidal 
signal with amplitude higher than N 1. 
This output is high when the EFB7510 receives on input RDI a sinusoidal 
signal with amplitude lower than N2. Within the N1 - N2 range, the detac· 
tion system presents in hysteresis. 

RxD 11 Receive data This output is low when a high frequency signal is present on input RDI, and 
high when a low frequency signal is present on input RDI. Without CARRIER 
on pin RAI, this output is high. 

RxCLK 16 Receive clock This output delivers a clock signal, the frequency of which is 16 times of 
demodulation rate. 

CLOCK GENERATION 

Crystal: 
NYMPH, NYP 035A·1B 

I I I 
I I 
I I 

3.579 MHz 

""1 
0 

Xt.'IN ~~'~'==t, T XI.,OUT N.C. Xt.1 OUT 

10 PFT* 
I I 
I I 
I I 
I I 

-capacitor values vary with different crystal manufacturen 

FUNCTIONAL DESCRIPTION 

With a minimum number of external components, the signal, the frequency of which depends on MC/Be and 
EFB7510 performs all the functions of modulation, de- TxD. 
modulation and filtering necessary to meet the require- DEMODULATOR 
ments of CCITT Recommendation V.23 and BELL Stan· 
dard 202. When the ana..!!!i signal on RDI conforms to certain crite· 

This circuit is in four parts: 
ria, output OeD detects it and output RxD delivers a 
digital signal, the logic state of which depends on the 

• a modulator, analog signal frequency. 
• a demodulator, 
• I clock generator, CLOCK GENERATOR 
• a reference voltage generator. This part of the circuit generates from a 3.58 MHz crystal 
N_ : The description of the demodulator also covers a all the internal clocks necessary to the correct perfor· 
subsystem, external to the circuit proper and having the mance of the EFB7510 : ie clocks for the switched cape-
following functions: citor filters as well as those for the sinewave generator. 

• high-pass filter, 
The circuit also delivers on RxCLK a clock needed by the 

• amplification, 
receive UART. 

• slicer. REFERENCE VOLTAGE GENERATOR 

MODULATOR 
This part of the circuit generates a regulated voltage on 

When input RTS is low, output ATO delivers a sinusoidal 
VREF which is used to edjust detection thresholds. It is 
independent of power supply values. 

6/1. 
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FUNCTIONAL CHARACTERISTICS 

MODULATOR 

• Modulation conditions: 

RTS ATO 

"L" FSK modulated signal 

"H" GNDA 

• Transmitted frequencies: 
(for details of frequency selection see PIN DESCRIPTION· ATO) 

MC/Be Modulation rate TxD 
R.35 and V23 Frequency generated Error 

Recommendations (Hz) from a 3.58 MHz crystal (Hz) 

GNOO 75 bauds "H" 390 ± 2 389.52 -0.48 
"L" 450±2 450.20 + 0.20 

V- 150 bauds "H" 390 ± 2 389.52 -0.48 
"L" 490 ± 2 489.39 -0.61 

V+ 1 200 bauds "H" 1300± 10 1299.70 -0.34 
"L" 2100±10 2097.40 -2.61 

DEMODULATOR 

• Frequencies ~ived on RDI 
Analog signals centered on analog ground are received on input ROI. The receive modulation rate is 1 200 bauds. 

Frequencies to detect are as follows : 

Modulation rate Frequencies (Hz) 
(Recommendation V.23) 

1200 bauds 1300± 16 

2100 ± 16 

• Level detection conditions 
I!!£!!!! ROI drives a signal detector the output of which 
(OCO) is at logic "0" if the level of signal ROI is higher 
than N 1. The output of this detector is at logic "1" if 
the level of signal ROI is lower than N2. This detector 
has a hysteresis effect: N l/N2. 

• Timing detection conditions 
The timing performance of the level detector (DCD) 
conforms to CCITT Recommendation V.24. 

Under normal working conditions, output DCD is : 
• low if signal RDI conforms to the level detection con· 

dition, 
• high if signal R 01 does not conform to the level 

detection conditions. 

Frequencies (Hz) 
(Recommendation'BELL 202) 

1200 ± 16 

2200 ± 16 

Output OCO goes from high to low when signal ROI 
conforms to the level detection conditions for 20 ms or 
more. 

Output i5Co does not go from high to low when signal 
ROI conforms to the level detection conditions for 10 
ms or less. 

Output i5Co goes from low to high when signal ROI 
does not conform to the level detection conditions for 
15 ms or more. 

Output OCO does not go from low to high when signal 
R 0 I does not conform to the level detection conditions 
for 5 ms or less. 

7/11 
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("--- ------
......................... 

OV RDI 

! 
N1 I 

nnnl"\n~rN2 (lr 
I 
I 

""U I JULJIJIo' I 
I 
I 

.... .. J 
.... - ------" 

Tl 

~ 
10ms "'Tl '" 20m. 5ms .. T2'" 15ms 

RxD 1-----1 
I I 
1 I 
I I 
1 1 
1 I 
1 1 
1 1 
I 1 
I 1 

J-- ___ L 

• Demodulated"l1111 
, Under normel working conditions, signal RxD conforms to the following table: 

. 
L" _ived on RDI DCD Freq......,y reMIved RxD 

> N1 HL" 

< N2 "H" 

• Clock generator 
The clock generated by the EFB7510 and supplied on 
outpUt RxCLK must have the following characteristics: 

8111 

Frequency : 19 200 Hz (± 1 %, 
Logic state duration: Compatible to the UART clock 

specification. 

onRAI (Hz' 

1 200 to 2200 "X" 

any "H" 

• R.r- voltllge generator 
The VREf output carries a regulated reference voltage. 
An external potentiometer, connected between VREF 
and GNDA, can supply. a regulated voltage to input 
RSA. 
Adjustment of RSA optimizes the discrimination between 
the high and low frequancies. 



TYPICAL PERFORMANCES 

These typical performances are achieved with the envi
ronment described further. (See Annex II). 

• Transmitted spectrum 
The signal transmitted from output ATO conforms to 
the following specification, whatever the transmitted data: 

Odb 

25db 

55db 

• R_iver 

M_"""'"'"t conditions 

f(kHz) 

16 200 

Local transmit level : -2 dBm on 75 baud back channel. 
Receive level: -25 dBm, with 511 bit pseudo·random 
test pattern. 

Isochronous distortion 
Table below shows the typical isochronous distortion va· 
lues obtained with the EFB7510, which conform to the 
CCETT specifications for videotex applications. The chao 
racteristics of CCETT lines used for measurements are 
given in Annex I. 

ATO 
Transmit 

TxO ... 
Receive EFB7510 ... RxO 

Control CD RAI 

RDI RFO 

EFB7610 

Line Distortion 

Line 1 (flat) 10% 

Line 2 14% 

Line3 12% 

Line 4 14% 

Bit error rate 
The typical bit error rates versus white noise are as follows. 

SIN BER 

On line 1 6.4 dB 2.10'3 

On line 2 5.5dB 2.10'3 

On line 3 6.8dB 2.10'3 

On line 4 6.5dB 2.10-3 

ENVIRONMENTAL FUNCTIONAL DESCRIPTION 
(See diagram shown next page) 

Transmit section (A) 
The transmit section comprises a single operational am
plifier capable of driving a load of 600 n, which can also 
be used to adjust the transmit level. 

Duplexer (A) 
This amplifier provides the 2 wire/4 wire separation func
tion and enables a low cost standard non differential 
transformer (ratio 1:1) to be used. The duplexer princi
ple provides a gain of 6 dB for the received signal. 

Peak-limiting filter 
This section is made of two operational amplifiers and 
performs three functions: 
• peak-limiting amplifier, designed to meet the signal 

detector levels according to the signal received from 
the phone line. 

• High-pass filter (12 dB per octave) to overcome the 
DC component of the signal to be demodulated. 

• Low-pass filter to protect against the inherent noise 
of the receive filter. 

GR -+6dB 

Level max -+ 8 dBm 

9111 
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CALCULATION OF CIRCUIT ELEMENTS -

The following factors must be considered in calculating 
the external components in the EFB75~0 application : 

• Signal attenation introduced. by the r!lCeivejilter is 
3 dB. 

• The maximum permissible level at RAI il'lput is 6 Vpp 
1+ 8 dBm). 
Note: the reference frequency is 2100 or 2200 Hz. 

• A 2.5 dB hysteresis is introduced within the two signal 
detection level N1 and N2, in accordance with CCITT 
Recommendation V.23. 
To be centered, the two limit values of the CARRIER 
DETECT signal are therefore: 

- Upper: - 44.25 dBm, or 13.5 mVpp 
- Lower: - 46.75 dBm, or 10 mVpp 

• For a correct operation of the EFB7510 signal detec· 
tor, the peak-limiting filter must remain linear up to - 44 
dBm on line . 

• At input RDI, the upper threshold level N1 of the si
gnal detector is 3 Vpp 12.7 dBm), and must correspond 
to the minimum signal level received from the line trans
former. With a duplexer reception gain of + 6 dB, the 
peak-limiting filter gain is defined by : 

A = 44 - 6 + 3 + 2.7 = 43.7 dB la ratio of 153) 

A typical application of the EFB7510 is shown next page. 

Note: The peak-limiting filter gain must be adjusted ac
cording to the minimum level on line. With a minimum 
level of : 

- 38 dBm, A = 37.7 dB 
- - 33 dBm, A = 32.7 dB. 

ANNEX I 
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ANNEX II : TYPICAL APPLICATION OF EFB7510 

_ r~IDPF!l V+ r l 3.579 MHz , , n '"" •• "M ~. + - + 

1 MAIN OR BACK CH ~'l"N ~~.~ B111 ~}~~2 x 25 ~F - 10 V 

'J' .. '" ~ M"" I ~ - -6:'-1-:t!! '"" ~ 
. ;: , t g L COMMON SECTION 

~ ---- ----1' 
, 0 - ----n ---? ~ ,~"""'O, jo1ATO ..g . ~ 
~ • ~''') f-----i 

V 

RxO RECEIVE SECTION 

OCO 

LJ 10 kn 

lN4148 

0.1 ~F 

100 kn 

47 kn 

A = TOBD84 or 2 x TOBD353 
T = 220963 - L TT 

RATIO 111 
600n 

T 

For correct operation, inputs TxD and MC/Be must not be si
multaneously low while power-on. 

-~I ___________________________________________________ ~ 

m 
'TI 
II) 

"" ~ 
C 
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NOTES 

Theta tpKificationl are .. bjact to change without notice. 
PI_ inquire with our ..... offices about tho ... Ilability of tho dlfforent _,,-. 

Printed in Fr8RCe 
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THOMSON 
SEMICONDUCTORS 

PRODUCT PREVIEW 

HORIZONTAL AND VERTICAL DEFLECTION MONITOR 

Horizontal and vertical deflection circuit, the TEA 2017 is particulary 
intended for the black and white TV receivers and display video units. 

• Direct drive of frame yoke (up to ± 1 A) 
• Capability to drive a line darlington 
• Built·in frame separator without external components 
• Muting output 
• Frame output protection against short·circuits 
• Very few external components. 
• Integrated flyback generator. 

BLOCK DIAGRAM 

Synchro 

separator 
Vldoo 

TEA2017 

HORIZONTAL AND 
VERTICAL 

DEFLECTION MONITOR 

CASE CB·501 

SPSUFFIX 
PLASTIC PACKAGE 

8 
rC:::Jf+---C::J---f+--C:::J---i VCC1 

FIVbockl~t-_____ --' 

~ * V~*. ~ 
L-_____________________________________________ ~~ 

1HOMSON SEMICONDUCTORS 
U .. hudqua"on 
45, av. de ,'Europe - 78140 VELlZY· FRANCE 
Tel, : (3) 946 97191 Telex: 204780 F 
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TEA20P 
-: ~.' : 

MAXIMUM RATINGS 
,'{" ',,'Y. . 

" 

Rotlng SVIIIboI ·v_ "''!it 
OW- wrtic:al .. pply voltage VCC2 30 V 

Flybock wrtic:al peek voltage VFB 60 V 

Vertical outpUt current IOV ±1.5 A 

HorizonuollUpply voltage VCCI 20 V 

Sto,. end junction temperature Tj • Tug -40+150 °c 

THERMAL CHARACTERISTICS 

Chlt'Ktorlltio Symbol V.lul Unit 

_ junctlon_ thermol ... Istanco Rthlj-c) 3 °C/W 

MIx junctlon-ambient thermal realttaACe Rth(j-<d 40 °CIW 

PIN CONFIGURATION 

CASECB-501 

1. 

1 Line output 8 Ground 

2 Muting output 9 Frame oscillator 

3 Line flyback input 10 Power amplifier negative input 

4 Phase detector 11 VCC1 

6 Line oscillator 12 VCC2 

6 Synchro separator 13 F Iyback generator 

7 Video input 14 V cc power stage 

16 Frame output 

2/10 
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TEA2017 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C; VCC1 = 10 V ; VCC2 = 24 V (Unless otherwise specified). 

Characteristic Symbol Min Typ Mo. Unit 

Horizontal supply voltage (Pin 111 VCCI 8 - 20 V 

Horizontalaupply current (Pin 11) ICCI - 15 - mA 

VertlcalsupplV voltage (Pin 14) VCC2 10 - 30 V 

VenicallUpply current (Pin 14) ~ VCC2 .. 30 V without load ICC2 - 26 - mA 

Video Input (Pin 71 

Input t .. reshold voltage - 4 - V 

Video input lignal 0.4 - 4 Vpp 

Flybock input (Pin 31 

I "put impedance - 5.6 - kO 

Li ... output (Pin 11 

Output current 

Peak value - - 500 - mA 

DC value - -180 -
Control pulse width - 22 - II' 

Line oteillator tPin 5) 

Threohold voltage 

Low 1 ... 1 - 3.2 - V 

Highl ... i - 7 - V 

Supply voltage influence on frequency /:;F/F - 0.4 - " IlvN 

_co_tor (Pin 41 

Control voltage - 3to 7 - V 

Control current - ±0.6 - mA 

Control sensibility (see fig. application nO 1) - 750 - Hz/III 
Pull in range (see fig. application nO 1) - ±800 - Hz 

Fr ..... oKiU.or (Pin 9' 
Threshold voltage 

Low level - 2 - V 
High level - 3.1 - V 

Sew tooth voltage with synchronization - 1 - Vpp 

Output po_ ..... (Pin 151 

Output saturation voltage 

To ground J = 1 A - - DB V 

ToVCC I -I A - - 2A V 

Muting (Pin 2' 

Output voltage (muting on : no video signal) - 8 - V 
Output voitage Imuting 0111 - 0.2 - V 

3110 
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TEA2017 

GENERAL DESCRIPTION 

The TEA 2017 performs all of the video and power 
functions required to provide signals for the direct 
drive of a line darlington and the frame yoke. 

It contains: 
• A synchronizing separator with the slice level of syn

chro separation determined by the external compo
nents. 

• An integrated frame synchronizing separator without 
external components. 

• A saw tooth generator for the frame with synchroniza
tion allowed during the last fourth of the free run pe
riod. 

• A power amplifier for direct drive of the frame yoke 
with overload, short circuit and thermal protections. 

• A line phase detector and a voltage control oscilla
tor. 

• An open collector output for the direct drive of a 
line darlington. 

• A muting output. 

SYNCHRONIZATION SEPARATOR CIRCUIT 

4110 

364 

Rl 

VCCl 

Input 
current 

compentation 

VIDEO O----J 1---" 

SL1 SL2 

J----OVR2 

The sync-tip DC level on pin 7 is clamped to 2.5 V. The slice level of sync-separation present on capacitor Cl depends 
on the value of resistor Rl and R2. When the video signal on pin 7 decreases under the capacitor voltage the transistors 
01 and 02 provide current for the other parts of the circuit. 



TEA2017 

FRAME SEPARATOR 

Vz 

Q4 

The sync-pulse allows the discharging of the capacitor by a 2 x I current_ A line sync-pulse is not able to discharge 
the capacitor under VZI2_ A frame sync pulse permits the complete discharging of the capacitor, so during the frame 
sync-pulse OJ and Q4 provide current for the other parts of the circuit_ 

Ph_ R5 
compIIrotor ... ..--C::::::Jf-..... --l 

output 

I 

LINE OSCILLATOR 

Vee, 

5 

R4 

The oscillator thresholds are internally fixed by resistors_ The discharg~ of the capacitor depend on the internal re
sistor R4_ The voltage control is applied on resistor R 5_ 

5/'0 
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11110 

368 

Intogrotod 
Flyback 

PHASE COMPARATOR 

I 

Vc 

S_V~~~~_I_. ____________ -Jrn~ ______________ __ 
~=u~~n=: ______ ~1r-________ _ 

The sync-pulse drives the current in the comperator. The line flyback integrated by the external network gives on 
pin 3 a saw tooth, the DC offset of this saw tooth is fixed by VC. The comparator output !'rovides a positive current 
for the part of the signal on pin 3 superior to VC and a negative current for the other part. When the line flyback and 
the video signal are synchronized, the output of the comperator is an alternatively negative and positive current. The 
frame sync-pulse inhibits the comperator to prevent frequency drift of the line oscillator on the frame beginning. 

VCCI 

r-----------------~~----~OVC 

STI 

LINE OUTPUT IPIN l' 

It Is an open collector output which is able to drive pulse current of 500 mA for a rapid discharging of the darling
ton base. The output pulse time is 22/ls for a 64/ls period. 



TEA2017 

FRAME OSCILLATOR 

r-----------~----_1~----._----------~~----------------._--------VCCl 

I 
To freI"M amplifier 

The oscillator thresholds are internally fixed by resistors. 
The oscillator is synchronized during the last fourth of 
the free run period. The input current during the charge 
of the capacitor is less than 1 !lA. 

FRAME OUTPUT AMPLIFIER 

This amplifier is able to drive directly the frame yoke. Its 
output is short circuit and overload protected ; it con· 
tains also a thermal protection. 

Fill"'" 
oyncpuIM 

Its positive input is directly connected to the invert of 
the frame saw tooth. 

MUTING OUTPUT 

It delivers voltege pulse during the line fly-back if there 
is no video signel on the input. The output impedance 
is 1 kil. 

7/10 

367 



m ~ o 

33" _v 
:APPLICATION N" 1 

TYPICAL BLACK-WHITE TV APPLICATION FOR 14" - 110" SCREEN 
Iwith yoke L· 27 mHo R • 15 n. Ipp • 0_5 AI 

veel 

68 k" 600 k" 
1% 

VCC2:::":::24V 

100nF I a ~ J. j!20 nF I hF 5" I 
220pF T 1 ~:", l " 

3.3" 

vee1 --.
I 
I ,.., ~. r 6 9 11 14 15 

Composite video 1 ill 10 ~F 
II 

'" I 
I 

J; 220 nF 

220 " 

390kU 

100k11 
TEA2017 101 c::J II 

15kO 

68kn -En ~'"'f J. 22 n!l, .l!.8 nF 

6.8kn 1 ~ 1110k" 

"I 
Veel 

veC2 : Power stage supply from high voltage transformer. 
VCCl must be perfectly filtered. 

4.1 kO 

Veel 
line frequency 
adjustment 

20 kO 1 % 

180" 

Vee 1 

100 " 

Line power 
darlington 

Muting 

1000l'f 

1" 
Vertical 
amplitude 
adjustment 

.... 
m 

~ .... 



APPLICATION N° 2 
TYPICAL BLACK·WHITE TV APPLICATION FOR 14" ·110' SCREEN 

(with yoke L ·27 mH, R ·15 n, Ipp -0.5 Al 

VCCl 

68 kn 600kn 
1% 

IN 
4001 

I Il.F -5% 

220 of 1 ~:n, 1 --- .. T VCC2 

lN4148 

~ 11121-41315 

Composite video 10 of 

TEA2017 

15 kG 

88kn 

Flv~~nF rn 47nFr 180V 

L 22 n~ ..l!.8 nF 

68 kn 

"I 
VCCl 

l ~ ((10kn 

4.7 kn 

vee1 
Line frequency 
adjustment 

101 

l80n 

·VCCl 

T 220nF 

3.3n. 

~1 
I 

n 
II 
'T' 
I 100~n 

20 kn 1 % 

220 n 

390 kn 

loon 

Line poMr 
darlington 

Muting 

l000"F 

ln 

Ver1tcal 
.mplitude 
adjustment 

APPLICATION WITH INTERNAL FLY BACK OENERATOR.- 12 V SINGLE POWER SUPPLY 
II! ~ ~o~1 ______________ ==~ ____ ~ 

~ m 

~ ... 
..... 
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CASE CB·501 

SP SUFFIX 
PLASTIC PACKAGE 

This is advance information and specificatlon,are subject to change without notice. 
Please inquire with our sale. offices about the aveilabllity of the different packages. 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

DATA AND SYNCHRO SEPARATOR 
FOR DIDON DEMODULATION 

The IC TEA 2585 is used with the IC TEA 2586 to realize a complete system 
of DIDON demodulation. 
The TEA2585 IC realizes the extraction of numerical data present in a com
posite television signal using only the line synchronization (SL T) and the 
identificating bit train. The DC level of the input composite video signal is 
filtered. 
After the signal is tracked out a reference level to allow a pre-separation 
which produces the CAG impulsion. 
The synchronization extraction is made at a constant level by the use of a 
AGC loop. The resulting signal is treated to be compatible with TTL levels. 
An automatic gain controlled amplifier is used to pull out the video part 
of the composite signal. 
The numerical data extraction optimization implicates an extraction around 
the average level of the signal. The IC realizes the acquisition and the storage 
of the average level. 
The research of this value necessitates three states: 

• RAZ during the line synchronization SL T, 
• peak detection during the inhibition window if) (after SL T), 
• averaging during the window W. 

The IC delivers an impulsed current to detect the identificating bit-train. 
This current launches a circuit tuned on the half bit frequency which i, the 
identificating bit train frequency. 
The inhibition window generator can be piloted by the synchronization of 
the IC or by an external synchronization signal. 

• High video input impedance 
• Synchronization and numerical data extraction of the video signal. 
For apentillll principles of DIDON demodulator, refer to NA-021A appli
cnionnote_ 

SIMPLIFIED APPLICATION 

3.3 kn 

to TEA2586 -------OM S W i SU 

TEA 2585 

+VCCo-------~--~--~--~---" 

V~eo .--------------------------------. 
input 

~ 75n 

TEA2585 

DATA AND SYNCHRO 
SEPARATOR 

FOR 
DIDON DEMODULATION 

CASE CB-79 

DPSUFFIX 
PLASTIC PACKA.GE 

<j: 
~ 

'" 
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415, av. d. "Europe· 78140 VELIZY - FRANCE 
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TEA2585 
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svnchro J 

TEA2585 

WAVEFORMS 

l ___ ----+-___ _ 
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For other waveforml, refer to NA·021A application note on ge ...... ' operating principle of DIDON damocIulftor. 
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TEA2585 

MAXIMUM RATINGS 

Roting Symbol Val ... Unit 

Supply ""Itop VCC 13.2 V 

Maximum __ Ing ~ure 70 ·C 

Maximum junction temperature Tj 150 ·C 

Storage temperature Titg -85,+ 150 ·C 

THERMAL CHARACTERISTICS 

Junction-embiem thermal l'ftilt8nc8 

PIN CONFIGURATION 

Impulsed current 5 adjustment Ground 

Vee Averaged data output (OM) 

Averaging store capacitance Impulsed current 5 (5) 

Average value adjustment Averaging window (W) 

I nhibition window adjustment Inhibition window (f) 

AGe video capacitance Synchronization input (EF) 

Video input (V) Synchronization output (SL T) 

AGe synchro capacitance Synchronization extraction adjustment 

417 
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TEA2586 

ELECTRICAL CHARACTERISTICS 
Tamb =+ 25°e; VCC = 12 V (unless otherwise specified,. 

Ch .. ct .. iltic Symbol Min Typ Moll Unit 

Supply voltage (pin 21 Vee 10.8 12 13.2 V 

SupplV current (pin 2) ICC - 40 - mA 

Composite video input voltage (pin 7) Y Vin Vpp 
Data (_k to _kl 0.3 0.7 2 
Synchro pul. (_k to _kl 0.1 0.3 1 

Input impedance (pin 7) - 100 - kn 

Line - frame synchronization output (pin 10) SLT 

Output low voltage VOL 0 - 0.4 V 

Low lev,' output current IOL 0 - 2 mA 

Output high voltage VOH 2A - 5.5 V 

High leve' output current IOH -0.4 - 0 mA 

Line - frame synchronization input (pin 11) EF 
Input low voltage V,L - - 0.6 V 
Low lavel input current ',L - - - 0.1 mA 

Input htgh voltage V,H 2.2 - - V 
High level input current "H - - OA mA 

Inhibition window output (pin 12) i 
Output 'ow voltage VOL - - 0.3 V 
Low level output current iOL - - 0.2 mA 

Output high voltage VOH 3.5 - 5 V 
High level output cunent IOH - 1 - 0 mA 

Averaging window input (pin 13) W 
I nput low voltage V,L - - 0.6 V 
Low level input current IlL - - -0.1 mA 

Input high voltage V,H 2.2 - - V 
High level input current iiH - - 0.4 rnA 

Impulsed current (pin 14) - Adjust by R on pin 1 5 
1 kn resiltBnce on pin 14 to ground (turied circuit deconnected) 0.2 - 3 mA 

A_agod data (pin 151 OM 

Output low voltage VOL - - 0.5 V 
Low level output current IOL - - 0.4 mA 

Output high voltage V.oH 2.5 - 4.5 V 
High level output current IOH -0.4 - 0 mA 

DYNAMIC CHARACTERISTICS 
Tamb =+ 25°C; Vec = 12 V (unless otherwise specified, 

Characteristic Symbol Min Typ Moll Unit 

Line· frame synchronization output (pin 10) SLT 

Rise time (transition between 0.6 and 2.2 V on C= 20 pF) t, - - 40 n. 

Fall tima (transition between 0.6 and 2.2 V on C= 20 pF) " - - 40 n. 

Width of SLT measured at 2.2 V tsLT - 5 - ,.. 
(Vsvnchro" 300 mV : Vvideo= 700 mV) 

Averaged data (pin 16) OM 
Rise time (transition between 0.6 and 2.2 V on C .. 20 pF) t, - - 25 n. 

Fall time (transition between 0.6 and 2.2 Von C- 20 pF) tf - - 25 n. 
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CASE CB-79 

1 

DPSUFFIX 
PLASTIC PACKAGE 

:{::~:::~I 
22 ... 

DO< 

eEl o."'.T ..... 

160utpuu , 
CI-79 

This is advance information and specifications are subject to change without notice. 
Please inquire with our sales office. about the availability of the different packages. 
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THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

DATA CLOCK GENERATOR AND TELETEXT 
IDENTIFICATION FOR DIDON DEMODULATOR 

The IC TEA 2586 is used with the TEA 2585 to realise a complete system 
of OIDON demodulation. 

This IC realizes the clock regeneration from a numerical data train. It gene
rates also the validation signal which confirms the presence of teletext 
transmission. The IC realizes also the averaging window necessary for data 
extraction from the video signal. 

• Clock regeneration from a numerical data train 
• Validation signal generation 
• Averaging window generation 

Data (OS) and validation (VAL) phasing on the selected clock (HO). 

For operating principles of OIDON demodulator, refer 10 NA-021 A appli· 
cation note. 

SIMPLIFIED APPLICATION 

+vCC VAL OS HO HR 

4.7 kG (Rpl 

16 15 14 13 12 11 10 9 

TEA 2586 

2 3 4 5 6 7 8 

OM S W f Inh 

0 

30pF 

TEA2586 

DATA CLOCK GENERATOR 
AND TELETEXT 
IDENTI FICA nON 

FOR OIDON DEMODULATOR 

CASE CB·79 

Crvstal 
12.40625 MHz 

DPSUFFIX 
PLASTIC PACKAGE 

(for French Itandard) 

~ 
a: 

L-____________________________________________________________________________ ~I 
THOMSON SEMICONDUCTORS 
Sal .. headquartan 
45, av. d. l'Europe - 78140 VELIZY - FRANce 
Tel. : (3) 946 97 19 I Telex: 204780 F 
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TEA2586 

CLOCK RESEARCH AND DATA PHASING 

A local oscillator at twice bit frequency provides 4 clock 
signals by successive invenions and divisions. Each clock 
js phased at goO on the others. A new division of each 
clock and a logic comparison with the averaged data. 
permits to realize a phase voltage converter during the bit 
identification train. The comparison of this;,voltage with 
a window of voltage permits to select. by, sampling. a 
clock (HO) (phased at 45° on the averaged data). The 
selected clock is present until the next sampling (in the 
next line). The sampling pulse is given by count of the 
reference clock. The averaged data are phased on HO 
to give OS signal. 

The validation signal is produced by countottheselected 
clock. After it is phased around the end of byte synchro· 
nization. 

AVERAGING WINDOW 

This signal appears simultaneously with the averaged 
data until the phasemeter sampl ing. 

INHIBITION SIGNAL 

A low level on this pin stops the transmission of OS. 
VAL. The presence of the bit identification train is con· 
trolled by a peak detection of the tuned circuit voltage. 
during the bit identification train. which produces the 
identificaton >It and <p. 

BLOCK DIAGRAM 
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TEA2586 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply voltage Vee 5.25 V 
Maximum operating temperature Toper 70 °e 
Maximum junction temperature Ti 150 °e 
Storage temperature T st9 - 65.+ 150 °c 

THERMAL CHARACTERISTICS 

Characteristic 

Junction-ambient thermal resistance 

PIN CONFIGURATION 

Ground VCC 

Averaged data input (OM) Not to be used 

Impulsed current input (S) Validation output (VAL) 

Averaging window output (W) Data output (OS) 

I nhibition window input if) Selected clock output (HO) 

Inhibition Clock reference output (HR) 

Adjustment of bearing levels Phasemeter adjustment 

Crystal input 1 Crystal input 2 

TIMING DIAGRAM 

OM ___ --' 

i~~ __ ~=============== 
1 

Not accessible 
'" End of burst level _ from 

'" Mid-burst level ~ 

_~ I the circuit 

p--.J I : : 
..J 

W ___ ..J 1'-7-1 __________ _ 

r1 r1 r1 n n n n n n n n n n n n n n: 
_J LJ LJ LJ LJ LJ LJ 1J LJ LJ LJ LJ LJ LJ lJ LJ LJ I HO 

VAL _____________________________________ -J' 
DS __________________________ ~~ __ __ 
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TEA2586 

ELECTRICAL CHARACTERISTICS 
Tamb =+ 2soe; Vee = S V (unless otherwise specified). 

Ch .... ct.ristic Symbol Min Typ MIX Unit 

Supply voltage (pin 161 Vee 4.75 5 5.25 V 

SupplV current (pin 161 lee - 100 - mA 

Averaged data input (pin 2) OM 

Input low voltage VIL - - 0.7 V 

Low level input current IlL - - 0.4 rnA 

Input high voltage VIH 1.2 - - V 

Htgh leval input current IIH - - 40 "A 

Averaging window output (pin 4) W 

Output low voltage VOL - - 0.4 V 

Low level output current IOL - - 0.1 rnA 

Output high level VOH 2.5 - - V 

High 'evel output current IOH -0.4 - - rnA 

Inhibition window (pin 5) f 
Input low level VIL - - 0.6 V 

Low level input current IlL - - -0.2 mA 

Input high voltage VIH 2.5 - - V 
High level input current IIH - - 1 mA 

Clock reference output (pin 11) HR 

Output low voltage VOL - - 0.6 V 
Low level output current IOL - - 2 rnA 

Output high voltage VOH 2.4 - - V 
High level output current IOH -0.4 - - rnA 

Data clock output (pin 12) HO 

Output low voltage VOL - - 0.6 V 
Low level output current IOL - - 2 rnA 

Output high voltage VOH 2.4 - - V 
High level output current IOH -0.4 - - rnA 

Data output (pin 13) OS 

Output low voltage VOL - - 0.6 V 
Low level output current IOL - - 2 mA 

Output high voltage VOH 2.4 - - V 
High level output current IOH -0.4 - - rnA 

Validation output (pin 14) VAL 

Output low voltage VOL - - 0.6 V 
Low level output current IOL - - 2 rnA 

Output high voltage VOH 2.4 - - V 
High level output current IOH -0.4 - - rnA 
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TEA2586 

DYNAMIC CHARACTERISTICS 

tHH tHL 

1\ 
.I 

HO 

----' 

tpLH • ~I tPHL tpHL 

OS 
(or VAL) 

tOH tOL 

tOLH tOHL 

DYNAMIC CHARACTERISTICS FOR FRENCH STANDARD 

Tamb =+ 25°C, VCC = 5 V (un)ess otherwise specified) 

CLOCK OUTPUT (HD) - pin 12 

Parameter Symbol Min Typ Max Unit 

High level duration (measured at VOH '" .2.4 V with tbit = 140 ns) tHHl 40 - 72 ns 

Low level duration (measured at VOL" 0.6 V) tHLl - 60 - ns 

Propagation delav time from low to high level tpLH - - 25 n. 

(measured between 0.6 and 2.4 V on C = 20 pF) 

Propagation delay time from high to low level tpHL - - 20 n. 

(measured between 2.4 and 0.6 V on C • 20 pF) 

DATA OUTPUT (OS)· pin 13 or VALIDATION OUTPUT (VALI- pin 14 

High level duration (measured at VOH ... 2.4 V with tbit - 140 ns) tOHl 116 - 137 n. 

Low level duration (measured at VOL = 0.6 VI tOLl 115 - 142 n. 

Rise delay tim. from HO low to OS (or VAL) low tOLH 3 - 16 n. 

DeilY time from HO low to OS (or VALl high tOHL 0 - 10 ns 

Propagation delay time from low to high level tpLH - - 20 n. 

(maasured between 0.6 and 2.4 V on C = 20 pF) 

Propagation delay time from high to low lavel tPHL - - 10 ns 

{measured between 2.4 and 0.6 Von C = 20 pFI 

DYNAMIC CHARACTERISTICS FOR OTHER STANDARDS 
As the bit duration is different from French standard, the following parameters are obtained as follows: 

CLOCK OUTPUT (HD) tHH2 = tHH1 + tbit - 140 DATA OUTPUT (OS) or VALIDATION OUTPUT (VAL) 
2 

tHL2 = tHLl + tbit - 140 
tDH2 = tDH1 + tbit - 140 

2 tDL2 = tDLl + tbit - 140 
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CASE CB-79 

DPSUFFIX 
PLASTIC PACKAGE 

:-{::::::il 
, .... 

DIN 

eEl 0 ..... 1' ..... 

16 Outputs , 
CB-79 

This is advance information and specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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________ AF AMPLIFIERS _______ _ 

CB·21 (OUIL 141 CB·79 (OIL 161 CB·98 (01 LSI CB·l09 (OUIL 121 CB-166 (OUIL 121 

SINGLE PORTABLE RADIO AF AMPLIFIERS 

Operating Output power (W) Fully Bridge-
supply d= 10% f = 1 kHz protected able Part number Peckage Page 

voltage (V) RL=2Sl RL=4Sl RL=SSl RL=··· 

4 - 0.35 - - - - TBAS20M* CB-98 437 

6 - 0.75 0.45 - - - T8A820M CB-98 437 
- 1.0 - - - - TCA830SM CB-98 447 

9 - 1.6 1.2 - - - TBA820M CB·98 437 
- 1.6 1.2 - - - TBA820 CB·21 429 
- 2.0 1.6 - - - TCA830SM CB-98 447 
- 2.0 1.6 - - - TCA830SR CB·l09 456 

3.4 2.5 - - - - TBA81OS,AS CB-l09/CB-155 421 
3.4 2.5 - - - - TEA2021 CB·313 539 

12 - - 2.3 - - - TCA830SM CB-98 447 
- - 2.3 - - - TCA830SR CB-109 456 
5.5 4.0 - - - - TBA810P,AP CB·l09/CB-166 411 
5.5 4.0 - - - - TEA2021 CB·313 539 

'3 V operation 
DUAL PORTABLE RADIO AF AMPLIFIERS 

Operating Output power per channel (W) Fully Bridge-
supply d= 10% f = 1 kHz protected able Part number Peckage Page 

voltage (V) RL=2Sl RL=4Sl RL=SSl RL=··· 

4 - 0.4 - - - • TEA2025' CB·79 657 
6 - 1.0 - - - • TEA2025 CB·79 667 
9 - 2.3 1.3 - - · TEA2026 CB-79 657 

12 - 3.5 - - • • TEA2024 CB·313 647 
(10 W)" 

14.4 - 5.0 3.0 - • • TEA2024 CB·313 647 
(10.5 W)" 

• : 3 V operation 
•• : Bridge application. 
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________ AF AMPLIFlERS _______ _ 

ca·173 (SIL1" ca·313 (SIL 10. 

SINGLE CAR RADIO AF AMPLIFIERS 

OpImIng OU1Put p_ (WI 
supply d = 10" f = 1 kHz 

voIUge (VI RL=1.60 RL=20 RL=40 RL=80 

12 - 5.5 4.0 -
- 5.5 4.0 -
- 5.5 4.0 -

8.0 5.5 - -
14.4 - 7.0 6.0 -

- 7.0 6.0 -
- 7.0' 6.0 -

12.0 10.0 6.0 -

SINGLE T.V. RECEIVER AF AMPLIFIERS 

Operating OU1Put power (WI 
supply d = 10" f = 1 kHz 

voIUge (VI RL=20 RL=40 RL=80 RL= 160 

18 - - 4.5 -
- 9.0 5.0 -

24 - - - 5.0 
- 12.0 B.O -

SINGLE HI FI APPLICATIONS (INCLUDING T.V.I 

Operating 
supply 

vo .... (VI 

24 

28 

32 

Ou1Put p_ (WI 
iif#i1. f = 1 kHz 

RL=20 RL=40 RL=80 RL= ... 

15.0 
15.0 

14.0 
20.0 
20.0 

18.0 

9.0 
10.4 
10.4 

12.0 

ca·360 (SI L5' CII-3S7 (SILS' 

Fully Bridge· 
protected able Part number Package Page 

- - TBA810P,AP CB·1091CB·155 411 
- - TBA81OCB,ACB CB·1OS/CB·155 399 
- - TEA2021 CB·313 539 
• • TDA2003V,H CB·3601CB·367 499 

- - TBA810P,AP CB·1OS/CB·155 411~ - - TBA81OCB,ACB CB·1091CB·I56 399 
- - TEA2021 CB·313 539 ~ 
• • TDA2003V,H CB·360/CB·367 499 

Fully Brid ..... 
protacted able Part number Package Page 

- - TBA800,A CB·1OS/CB·156 391 
• - TCA940,E CB·l09/CB·155 461 

- - TBA800,A CB·l09/CB·155 391 .. - TNA2006V,H CB·3BO/CB-367 513 

Fully Bridge-
protected able Part number Package Page 

TDA1111 CB·173 489 
• TDAll02 CB·173 471 

• TDA2030V,H CB·3B01CB·367 525 
TDAll11 CB·173 489 

• TDA1102 CB·173 471 

• IDAZmV,H** CB·3BO/CB·367 525 

•• ·Peak DC voltage: 42 V. 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIERS 
AMPLIFICATEURS BF 

The TBABOO i •• n integrated monolithic power AF amplifier for u .. in TV 
receIven, phonographa, t.pe recorder •. 
Due to suitable configuration of internal circuit, the following .dvanteg .. can 
be provjded : 
• The high Idling currant stability obtained from a built-in temperature .nd 
voItege-compenating network mak .. thermal runaway impossible. 
• Open-loop gain i. high enough to .lIow • great .mount of feedback (low 
dlatonion, and keep a sufficient cloud loop-gain (high .. naitivlty'. 
• The ditt.entlal preamplifier, fed from a controlled constant-currant source, 
provides good immunity egainat power-.upply rippla; the u.. of PN P 
trenalatora in the preamplifier let. D.C. input reference voltage be zero. 
• The exceptional D.C. output voitage stability and minimized potentiallosa, 
give to the output stege high power capebility. 
• Othera highlighta inclu .. : few external component. and not any adjustment, 
.bliity to uae an .... of tha printed circuit board ••• heat sink. 
La circuit intolgnl monolithique TBA800 eSI un amplificaleur BF de puissance 
destin6 aux I6I6viseurs, oIleetrophones, magnelophones. 
GrAce. une disposition convenable du scholma 6Ieclrique inlerne, it a 01101 possible 
d'obtenir las avantages suivants: 
• RoIgul.tion du couranl de repos en fonetion de la lension d'aUmenlalion et de la 
lempolrature, donc suppression du risque d'emballement thermique. 
• Gain da boucle ouverte 6Ievol, donc possibililol d'appliquer un laux de contre
ruction important (distorsion reduite) tout en conservant una sensibilitt§ correcte. 
• Preamplificateur. strueture diffolrenlielle, donc grande immunilol aux perasiles 
de "alimentation en raison du gain de mode commun rtktuit pour ce type de circuit. 
• Etage d'entree 61ransislors PNP, ce qui permel d'appliquer Ie signal en un poinl 
dont Ie potenliel continu de rollerence est • 18 masse. 
• Rolgulal!9n de la tension conlinue de sortie, avec une faible dispersion, ce qui 
garanlit Ie fonetionnemenl symoltrique de 1'00Iage de puissance. 
• Possibilitol d'utiliser une pertie du circuil imprimol comme radialeur. 
• Abaence de rolglage at nombre de composants extolrieurs r&duil. 

BLOCK DIAGRAM 
SCHEMA ELECTRIQUE 

o-----~C5~~--------_+--_1--~----t__+-=~_t-012 

11IOMSON SEMICONDUCTORS _ ........ rton 

46, .v. d. ,'Europe ~ 78140 VELIZY· FRANCE 
Tel. : (3) 948 87 19 I Telex: 204780 F 
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iBA800. TBABOOA. 

LIMITING VALUES 
VALEURS LlMJTES ABSOLUES 

Supply voltage 
Tens/on d'slimentBtion 

Peak output current (non repetitive) 
Coursnt crlte en sortie non r~petitif 

Peak output current (repetitive) 
Courant er'te en sortie r~titif 

Storage temperature 
rem,.,..tu,. M stock. 

Junction temperature 
remplffltute de janet/on 

VCC 

10 

10 

Tstg 

Tj 

30 V 

2 A 

1,5 A 

-40 ·C 
+150 ·C 

-40 ·C 
+150 ·C 

THERMAL CHARACTERISTICS 
CARACTERISTIOUES THERMIOUES 

* With tabs soldered to printed circuit with minimized copper area 
Diuipsteur saudi. un. SUrfllCe rlduite de circuit imprilrM 

Junction-case thermal resistance 
R,.i,ttml» thtlrm;qw (jonction·boftier) 

Junction-ambient thermal resistance 
R,D.r.nc» tlHlrmique fjonction .. mbilll7te) 

ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES 

Supply voltage 
Tension d'alimentation 

Quiescent output voltage (pin 12) 
Tension tie nll!0s fbroche 12) 

Quiescent current (pin 1) 
Cou,."t de repos (brochfl 1) 

Bias current (pin 8) 
courant d'tmtrH (broche 8) 

Output power 
PuiRBnce dlllOrt;. 

Rth(j-c) 

• Rth(j-a) 

Tamb = 25·C (Note 1) 

Test conditions 
Condition,demesurtl 

VCC 

VCC = 24V Vo 

VCC = 24V ICC 

VCC=24V IB 

VCC=24V 

RL =16fl 
Po 

f = 1 kHz 
d = 10% 

Note 1 The characteristics above were obtained USing the circuit shown in figure 
Me,u" dan"., conditions dB la 'igun 1 

12 max ·C/W 

70 max ·C/W 

Min. Typ. Max. 

5 30 V 

11 12 13 V 

9 20 mA 

1 5 IlA 

4,4 5 W 
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ELECTRICAL CHARACTE R ISTICS Tamb = 25°C (Note 1) 
CARACTERISTIOUES ELECTRIOUES 

Test conditions Min. Typ. Max. Conditions de mesure 

Maximum input voltage peak VI 220 mV Tension d'entrH de ctfre maximale 

Vee = 24 V 

RL = 16n 
Sensitivity Po =5W S 80 mV S.n.ibilire 

Rf = 56n 

f = 1 kHz 

Input resistance (pin 8) 
ZI 5 Mn /rnpldance d'entr6e (brocM SJ 

Vee = 24 V 

Frequency response (-3 dB) e3 = 330pF 
B 40·20000 Hz 8endt1_"",,. (-3d8J RL = 16n 

Rf = 56n 

Vee = 24V ~ Po =50mW" 

Distortion 2,5W d 0,5 % Di,torsion RL = 16n 

Rf =56n 

f = 1 kHz 

Voltage gain (open loop) 
Vec=24V 

RL = 16n AV 80 dB Gain de tension en boucle ouverte 
f = 1 kHz 

Vee = 24 V 

Voltage gain (closed loop) RL = 16n 
AV 39 42 45 dB Gtlin de tension en boucle fermee Rf = 56n 

f = 1 kHz 

Vee = 24V 

Input noise voltage RG =0 Vn 5 JlV Tension de bruit ~ rentnle B (-3 dB) =40· 
20000 Hz 

Input noise current 
Vee -24V 

In 0,2 nA Courant de bruit 8 rent'" B (-3 dB) =40· 
20000 Hz 

Vee = 24 V 

Efficiency Po =5W 
% 1/ 75 Rend.ment RL =16n 

f = 1 kHz 

3/8 
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GENERAL CHARACTERISTICS 
CARACTERISTIQUES GENERALES 

Ptot 
(WI 

5 

4 

3 

2 

o 
o 

394 

MAXIMUM POWER DISSIPATION 
Diuiplltion de puissance maximale 

50 100 

(11 Without heatsink 
Sans ,lIdiaraJr 

(21 With a 25°C/W heatsink 
Avec ,adillteur d. 260 CMI 

(3) With infinite heats ink 
Avec radillt~' infjni 



Output power vs. supply 
voltage. 
Puissance de sortie en fonction 
de la tension d'alimentation. 

(;C; ~ dl.~l 4+-1-++4-+-H-I 
I I- f -I KHz 

Rf - 56 n 

10 20 VCc(V) 

Distortion vs. output power. 
Distorsion en fonction de la 
puissance de sortie. 

f-:!VCC'24V 
RL -16 n 
f -I KHz 
Rf - 56n 

Value of C3 VS. Rf for various 
values of B. 
Valeur de C3 en fonction de Rf 
pour differentes bandes 
passantes. 

C3 !~!~~II~§~~II (pF) 

I--- C7 - 5 x C3 

5 KHz 

10' ~111/~I!O K~'~~Z I ~ 20KHz 

TBA800. TBA800 A 

Maximum power dissipation 
vs. supply voltage. 
Puissance dissipee maxima Ie 
en fonction de la tension 
d'alimentation. 

P tot r--.---r-...-,--.---r-...-'-~~ 

(W) 

17 

v V 

10 w 25 V"c(V) 

Distortion vs. frequency. 
Distorsion en fonction de la 
frequence. 

Po" 50 mW 

Po ·2.5W 

II 

10' 10' 10' f (Hz) 

Voltage gain (closed loop) and 
input voltage vs. Rf. 
Gain en tension (bande fermee) 
et tension d'entree en fonction 
de Rf. 

•• 100 Rf In) 

5/8 
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TBA800. TBA800 A 

(WI 

1.5 

0.5 

6/8 
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Power dissipation and 
efficiency vs. output power. 
Puissance dissipee et 
rendement en fonction de la 
puissance de sortie. 

• 

Distorsion vs. output power. 
Load connected to earth (see 
fig. 21. 
Distorsion en fonction de la 
puissance de sortie. Charge ilia 
masse (voir fig. 21 . 

~ 
(',,) 

70. 
(",) rhvie::e:-:·~2;;;4;';v:.t,..--t-+-+-+-l 
8 -- RL.160 ~-+~ __ ~~~ 

f·l KHz I 

Vee ·-24 v 
RL ·16 0 
f·l KHz 

60 

so. 

3D 

20 

'0. 

, II> (W) 

Output power vs. supply 
voltage. Load connected to 
earth (see fig. 21. 
Puissance de sortie en fonction 
de la tension d·alimentation. 
Charge iI la masse (voir fig. 21. 

10 20 Vee 

-- Rf -560 I 
I 

II 

/ 

t 'h(w1 



APPLICATION AND TEST CIRCUITS 
SCHEMAS D'APPLICA TION ET DE MESURE 

Vee = 24 V 0--.... ----+--.... --. 

l00kn 

TBA800.TBABOOA 

Figure 1 

Load connected to earth, with bootstrap 
~.,._._boo,....." 

Figure 2 Vee=24V~--.----~~--.... ----~ 

load connected to earth, without bootstrap 
elM",. .,. _. _. boo,."." 

Vee=24~,0--~-----.----1~~----------------~ 

l00kn 

Figure 3 

Load connected to supplV, with bootstrap 
ctr.,..1i ""'imentlltion. _ boo,."." 

7/8 
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TBASOO.TBA800A 

CASE / BOITIER 
CB-109 

PLASTIC PAC~JE 
BOITIER PLAST 

CASE / BOITIER 
CB-,&& 

PACKAGE PLASTIC IQUE 
BOITIER PLAST 

cifications are s:~~ the availability 0 . ct to change .WI! f the different pa . hout notice. ckages . 

These spa ales offices a. ___ ...:. ___________ _ 
. e'with our s , Please inquor . . 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 
AMPLIFICATEUR SF 

The TBA81 0 C8 il.n improvement of monolithic integrated circuit T8AB1 OS. 
Following edvantllgel are provided: 
• Higher output power: 

7WatVCC =16V.RL =400randatVcc =14.4V.RL =20 
• Low no_ 
• Higher IUpply voltage ripple rejection 
• Loed dump protection up to 40 V 
The circuit II protected againlt overheating. output short circuitl (V CC .;; 16 VI. 
polarity inVenion .nd fortuitoul open ground. 
La TBA810 CB est une amollioration du circuit intolgro! monolithique TBA81 0 S. 
II prolsente les avantages suivants : 
• Puissance de sonie plus oIIevo!e: 

7 W pour VCC = 16 V. RL = 4 0 et pour VCC = 14.4 V. RL = 20. 

• Bruit faible 
• Meilleure ,oIjection de rondulation d'aiimentation 
• Protection contre la dolconnexion de la batterie. 
Ce circuit est prot'~ contre les tempe(stures excessives. les court-circuits en 
sonie (VCC <;15 VI, l'inversion de polarit. et les coupures accidentelles d'une 
connexion de masse. 

BLOCK DIAGRAM 
SCHEMA ELETRIOUE 

, 
051.,., 013"'; 

(014 I C. '" 9 

0'3~ ~'012 ~' 03 Protection 01. 09 
Dump 

Rl1 .S 

R. 1 ,.)010 

.3 ~ 06 ~.7 08 8 

. 11 04)-
07 .. 

YQ6 ..... Q17 .7 

~'Q2~ 02 '-to 8 ~ ., -

.:j .2 01 to ]08 .'0 
DID 

OS 

6 

11IOMSON SEMICOIIIDUCTORS 
Sal ............. -. 
45,8". d. "Europe· 78140 VELIZV· FRANCE 
Tel. : (3) 948 87 191 Telex: 204780 F 
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TBA810 CB 
TBA810 ACB 

AF AMPLIFIER 
AMPLlFICATEUR SF 

CASES / 80lTlERS 

C8·109 

~ 
TBA810C8 

CB-166 

TBA810ACB 

PLASTIC PACKAGES 
BOITIERS PLASTIQUE 

PIN CONFIGURATION 
SROCHAGE 

T.b muM be grounded 
l'ailette doit 6tre r"'niB" la mane 

7 Ripple njec:tion 
, Vee Fihrag8 

. 2 Not to u.. 8 Input / Entr. 
Ne pas utiliser 8 S ........ end 

3 =:'~ =iser c.~=-= c:s 
4 BooUt,.p du pr6amplificateur 

& =':: .. tion 10 =~~ 
Compensation de sonie N,_ 

6 F ..... back network 11 Not eo .... 
R'seau de Ne pel IJtiliaer 
contre-r'action 12 Output / Sortie 

~------------~I 



TBA810CB. TBA810ACB 

Maximum ~wer dissipation 
Dissipation ~ puissance maximale 

TBA 810 CB TBA810ACB 
Ptot Ptot 
IWI IWI 

5 (I) With infinite heat sink 5 

l\. Awr8C ,lJdiBteur infini 1\ 4 

I~;-
(2) With I IO"CIW heat sink -TBA810ACB 4 

r-- With • 25·CIW heat si nk -TBA 810CB 'l~ 3 \ A ..... TI/d;'tou," '(JOC- TBAB'OACB 3 ,~ -:'-
N"c?I AN: lfJIIi.r.ur" 26°e· TBA B'OCB 

2 r-- ~'" 1\ (3) Without heat sink 2 

'\ l\ ........ San. rmi.fMJr - ........ (3) 1 1 ...... r--:: ~ -r-. ~ 0 0 
0 25 50 75 100 125 T amb,oCI 0 25 50 75 100 125Tam b 

lOCI 

LIMITING VALUES 
VALEVRS LlM/TES ABSOLVES 

Peak supply voltage 
(50ms) Tension d'.limtmt8tion crlre VCC 40 V 

DC supply voltage 
VCC 28 V Tension d'slimtlfltJItion continue 

Supply voltage 
VCC 20 V Ten,ion d'a/iment.tion 

Peak output current (non repetitive) 
'0 4 A 

COUnllt crlftJ en lOTtie non "pltiti' 

Peak output current (repetitive) 10 3 A COO""" c,.,. 1m lortie "J}4tirif 

Junction temperature Tj - 40 ·C 
TemplrarutW de jonction 

+ 150 °c 

Storage temperature Tstg 
-40 ·C 

T.""...tuIW" ,tocIc.,. + 150 ·C 

2112 
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TBA810CB, TBA810ACB 

~LECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

(Unless otherwise stated) 
Tamb= 25°C Note 1 VCC = 14,4 V lS.uf inda'ion, con,,.i,.,/ 

Test conditions 
Condition, de mnutW 

SUpply voltage (pin 1) Vee Tension d,.,imenration fbroche 1 J 

Quiescent output voltage (pin 12) Vee = 14,4 V Vo 
Tension de IfIpOS (broche 12) 

Quiescent current Vee = 14,4 V lee CooflJlJrde repOl 

Bias current (pin B) Vee = 14,4 V IB 
COUfllflt d'emrH (broche 8) 

d = 10% 

RL =4n 

t = 1 kHz Po 

Output power Vee = 14,4 V 

Puisunce de sortie d =10% 

RL =2n 

t = 1 kHz Po 

Vee = 14,4 V 

Input voltage saturation (sine wave) V lrms Tension d"entrH de SBfuration (sinusoid.le) 

Po =6W 

Vee = 14,4 V 

RL =4n S 
t = 1 kHz 
Rt =56n 

Po =6W 
Vq ; = 14,4 V 

RL =4n S 
f = 1 kHz 

Sensitivity 
Rt = 22n 

Sen,ibilire 
Po = 7W 

Vee = 14,4 V 

RL = 2n S 
t = 1 kHz 

Rt = 56n 

Po = 7W 

Vee = 14,4 V 

RL = 2n s 
t = 1 kHz 

Rf = 22n 

I nput resistance (pin 8) 
ZI Impedance d'entree (broche 8) 

Note1: The characteristics above were obtained using the circuit shown in tigure 14 
Me$urfJ dBn, 'tIS conditions de la figure 14 

Min. Typ. Max. 

4 20 V 

6,4 7,2 8 V 

12 20 mA 

0,4 IJA 

5,5 6 W 

5,5 7 W 

220 mV 

75 mV 

30 mV 

55 mV 

20 mV 

5 Mn 

3/12 
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TBAS10 CB, TBAS1 0 ACB 

402 

ELECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

Test conditions 
Condition,. mftUre 

VCC = 14,4 V 
Frequency response (-3 dB) RL =40120 
Sandt! {IIIISMJ t. (-3dBI C3 = 820pF 

C3 = 1500 pF 

VCC - 14,4 V 

Po = 50 mW+ 
Distortion 2,5W 
Oi'torsion 

RL =40/20 

f = 1 kHz 

Voltage gain (open loop) 
VCC = 14,4 V 

RL =40 
Gain dB tfln.ion en boucle OUller", 

f = 1 kHz 

VCC = 14,4 V 
Vol tage gain (closed loop) RL =411/20 
Gain de tfln,ion en bouc" '.,mIe 

f = 1 kHz 

I nput noise voltage 
VCC = 16 V 
B (-3 d8) = 40· T.fllion de bruit. !'flntree 

15000 Hz 

Input noise current 
VCC= 16V 

Cour."t de bruit II rentre. B (-3dB) = 40· 
15000 Hz 

VCC = 14,4 V 

Efficiency Po =6W 
R_mMlt RL =4U 

f = 1 kHz 

VCC = 14,4 V 
Supply voltage rejection RL =4U 
Reject;"" dtJ r""dul«ion d'Miment.tion 

Vripple= 1 Vrms 
f = 100Hz 

Note 1 

B 

d 

AV 

AV 

vn 

in 

11 

SVR 

(Unless otherwise stated) 
fSwf indiurion, contr.,TftJ 

Min. Typ. Max. 

40·2O.!lOO Hz 
40· 10.000 Hz 

0.3 % 

80 dB 

34 37 40 dB 

2 pV 

80 pA 

75 % 

40 48 dB 

THERMAL CHARACTERISTICS 
CARACTERISTIOUES THERMIOUES 

*With tabs soldered to printed circuit with minimized copper area 
Dill;p.flHlr IOUtM II UM_rl.,. rUuire • circuit imp';"" 

Junction·case thermal relistance 
Rth(j.c) mil)( Rfti'tMll» tl'lllrmiqw jonction.lJolt., 

Junction·ambient thermal resistance 
Rth(j.a) max Rfti,tMlt» tMrmlqu' jonction .. mbiWlte 

Note 1 The characteristics above were obtained using the circuit shown in figure 14 
MelUre ."" .. condition, de I. figun 14 

12 (TBA810CB) 
°C/W 

10 (TBA 810 ACB) 

70*(TBA 810 CB) 
°C/W 

80 (TBA 810 ACB 



TYPICAL POWER OUTPUT VERSUS SUPPLY VOLTAGE 
PUISSANCE DE SORTIE TYPIOUE EN FONCTION OE LA 
TENSION D'ALIMENTATION 

8 

6 

4 

2 

o 

d 
1%1 

5 

4 

3 

2 

FIGURE 1 

J 
Rf : 56n // 

- d : 10% 1/ f : 1 kHz 

2n/v 4!i--

// 
/V I 

~ 
V 

o 4 8 12 16 VCC IVI 

TYPICAL OISTORSION VERSUS FREQUENCY 
DIS TORSION TYPIOUE EN FONCTION DE LA 
FREOUENCE 

FIGURE 3 

VCC: 14,4 V 
Rf : 56n 
RL : 4n 

\ I I 
\' Po :O,05W 

~' 

Po: " 
2,5W ~ 
I I 

5 
f IHzl 

TBA81 0 CB. TBA81 0 ACB 

MAXIMUM POWER OISSIPA nON VERSUS SUPPLY 
VOLTAGE (sine wave operation) 
PUISSANCE DISSIPEE MAXIMALE EN FONCTION 
OE LA TENSION D'ALIMENTATION 
rOnde s;nusoiiJllle) 

Ptot 

IWI 

8 

6 

4 

2 

o 

d 
1%1 

5 

4 

3 

2 

o 

FIGURE 2 

If--
t - f-

/ 
14n 

2n/ t'- / 

II 
/ 

./ 
,/ 

~ / 

o 4 8 12 

TYPICAL OISTORSION VERSUS FREQUENCY 
DIS TORSION TYPIQUE EN FONCTION DE LA 
FREOUENCE 

FIGURE 4 

VCC: 14,4V 
Rf : 56 n 
RL : 2 n 

1\ I I 

I'~ Po :O,05W 

I 

Po :2,~W'~ 
-I 1 1 

, 

5 
f IHzl 

10,2 5 10.2 
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TBA810CB. TBA810ACB 

d 
1'" 

8 

6 

4 

2 

o 

." 
c; 

TYPICAL DISTORSION VERSUS OUTPUT POWER 
DIS TORSION TYPIOUE EN FQNCTION DE LA 
PUISSANCE DE SORTIE 

FIGURE 5 

I--- f...- VCC= 14,4 V 
I--- f...- R, = 56n --- >--- , = 1 kHz 

2 

[' 

411 I-

2n 

I' 

4 e 8 
PolWI 

i TYPICAL RELATIVE VOLTAGE GAIN ICLOSED LooPI 
m AND TYPICAL INPUT VOLTAGE VERSUS FEEDBACK 
CD RESISTANCE 1 R,I 

GAIN EN TENSION TYPIOUE lEN BOUCLE FERMEEI 
ET TENSION o 'ENTREE TYPIOUE EN FONCT/ON DE 
LA RESISTANCE DE CONTRE REACT/ON IR,I 

VI 
ImVI 

6 

4 

2 

FIGURE 7 

I 
8 
6 

~1v 1,,6'11 

~ 

4 

1\ V 
rv 

--; ~ 

I 
....... t-t-VI 

()~~ ....... ~ 
~(), 

~s.. 

1/ 
V 

IVI 

o 40 80 120 

I-

""" 

VCC= 14,4 V 
R = 411 

L 
= 1 kHz , 

160 

100 
Rt (n) 

TYPICAL VALUE OF C3 VERSUS R, FOR VARIOUS 
VALUES OF B 
VALEUR TYPIOUE DE C3 EN FONCT/ON DE R, POUR 
O/FFERENTES BANOES PASSANTES 

C3 FIGURE 6 
IpF 1 

r.7 = 5 C3 

6 

4 

B =10kHz V 
f-- ---vr i-'-- f---f--

/ ~V 
8 '-t V 

./ B =20 kHz 

4 I 

I 
i 

TYPICAL RELATIVE VOLTAGE GAIN ICLOSED LOOPI 
AND TYPICAL INPUT VOLTAGE VERSUS FEEDBACK 
RESISTANCE IR,I 
GA/N EN TENSION TYP/OUE lEN BOUCLE FERMEEI 
ET TENSION O'ENTREE TYP/OUE EN FONCT/ON DE 
LA RESISTANCE DE CONTRE REACTION IR,I 

4 

8 

14,4 V 
4 

2n 
1 kHz 

101 

100 

o 40 80 120 160 Rt (n) 



TYPICAL POWER DISSIPATION AND EFFICIENCY 
VERSUS OUTPUT POWER 
PUISSANCE OISSIPEE TYPIOUE ET RENOEMENT 
EN FONCTION OE LA PUISSANCE OE SORTIE 

PtOt 

CWI 

FIGURE 9 

I I I 
VCC =14.4V 

8 -- -- tt- f--- 80 

fIJ_ I--
a.\}/ 

~ 
p.o._ r-- '1,1!;;; 6 60 

""-? 
. ...- i.-- ~ .. fI 

4 -)1 V Q. ........ " '; 40 

/1 411 Ptot~ -
I 

2 ~ 20 

o U .. 
o 2 4 6 8 

TYPICAL QUIESCENT CURRENT VERSUS SUPPL Y 
VOLTAGE 
COURANT OE REPOS TYPIOUE EN FONCTION DE 
LA TENSION O'ALIMENTATION 

ICC 
CmA 

15 

10 

5 

o 

) 

, 

o 

FIGURE 11 

"" 
ICC Clo'811 

ICC (output transi.tors) 
(tran,i,tors de sortie) 

5 10 15 

0_ 

TBA810CB. TBA810 ACB 

-TYPICAL QUIESCENT OUTPUT VOLTAGE CPin 121 
VERSUS SUPPLY VOLTAGE 
TENSION DE SORTIE TYPIOUE AU REPOS r/lnJe". ':II 
EN FONCTION OE LA TENSION D'ALIMENTA TlON 

FIGURE 10 

8 
v 

V 
/ 

V 
6 

V 
V 

4 

2 / 

o 
o 4 8 12 

TYPICAL SUPPLY VOLTAGE REJECTION RATIO 
VERSUS FEEDBACK RESISTANCE 
TAUX OE REJECTION OE L 'ONOULATION D'ALI· 
MENTATION EN FONCTION DE LA RESISTANCE 
DE CONTRE·REACTION 

SVR 
CdB) 

-10 

-20 

-30 

-40 

-50 

-60 

'-

o 

FIGURE 12 

I I 
Vee m 14.4V 

RL = 40 

C5 = l00,.F--
fripple - 100 Hz 

"'-'- ...;.,.",.,: --
50 100 
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TBA810CB. TBA810ACB 
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OUTPUT POWER AND SUPPLY CURRENT VERSUS 
PACKAGE TEMPERATURE 
PUISSANCE DE SORTIE ET COURANT D'ALIMENTA· 
TION EN FONCTION DE LA TEMPERATURE DE 
BOITIER 

FIGURE 13 

VCC=14,4V 
RL = 4 n 

8 

6 
Po (d =10 %) 

4 

\ 
\ 

ICC 
(AI 

1,6 

1,4 

1,2 

0,8 

ICC (d =10 %) 
0,6 

0,4 

0,2 

o 

2 

o 
o 50 

THERMAL PROTECTION 

A thermal limiting circuit is internally provided on 
TBA 810 CB to prevent chip temperature exceeding 
150·C. This protection offers the following advantages : 

1 - An overload on the output (even if permanent), or 
an above-limit alTilient temperature can be withstood. 

2 - The heatsink can be designed with smaller safety 
margins compared with that of a conventional 
power audio ampl ifier. 

The TBA 810 CB will remain undamaged in the event 
of excessive junction temperature : all that happens is 
that Po (and therefore Ptot) are reduced (Fig. 13), 

" \ 
100 T case IOC) 

PROTECTION THERMIOUE 

Le T8A 810 CB comprend un circuit interne de limitation ther· 
mique qui Bmp6che ,. tBmperature de Ie pastille de tNpasser 
1500C. Cett. protection prtJsente diJux avantages : 

1 - Une surcharge sur /s $orti(J (mime permlmente) au un 
d4passement de /a temperature ambiante limite ne sont PM 
destructifs pour Ie circuit. 

2 - Le radiateur peut Itre cslcullJ avec des marges de sku,;t4 
inflJfieures a celles qui seraient Meessalres pour un circuit 
ordinalre. 

Au CBS d'une ttlmpBfsture de janellan excessive Ie T8A 810 CB 
ne sera pas endommsge. La puissance de sOftie, et done /a 
puiuancfI dissipee seront s;mplement rflduites (Fig. 13). 



TBA810CB, TBA810ACB 

TEST AND APPLICATION CIRCUIT 
CIRCUIT DE MESURE ET D'APPLICA TlON 

R2 
100 kn 

·C3, C7 Voir figure 6 
See figure 6 

Tabs 
Ailette 

9 

Cl 
100 ~F 
6V 

FIGURE 14 

4 

TBA810CB 
TBA810ACB 

7 

10 
6 

12 

5 

CB 
loo~F 
15 V 

C3' 
1500 pF 

P.C. BOARD AND COMPONENT LAYOUT FOR THE TEST ANO APPLICATION CIRCUIT OF FIG. 14 
CIRCUIT IMPRIME ET COMPOSANTS DU CIRCUIT DE LA FIG. 14 IVU/f COTE COMPOSANTS) 

~ ____ Healsink (R = 10"CIW) 
Radloteur th 

~ ~" t" " ~ VI 0---

"t 
--IJ£-C4 Rl --II---u- -c=:J----

C3 

~ 
C8 

--1¥--
C2 R3 

~+ 
---c::r-

C9J. 

C6 

+&--
T 
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TBAS1 0 CB. TBAS1 0 ACB 

MOUNTING INSTRUCTIONS 

The thermal power dissipated in the circuit may be 
removed by connecting the tabs to an external heatsink 
(see maximum power dissipation. page 21 or by solde· 
ring them to an area of coppar on the printed circuit 
board (Fig. 15). During soldering, tab temperature must 
not exceed 260°C and the soldering time must not be 
longer than 12 seconds. 

INSTRUCTIONS DE MONTAGE 

La puinance dissi~e dans Ie circuit peut titre evacuH soit en 
(i)Cant ,. BUett. sur un radiatsur Bxte,ilJUr (vo;r dissipation de 
puislllncs maximum, psge 2), soft en les soudant .. une surface 
de cuivrtl du circuit impr;m' (Fig. (5). Dans ce darn;er cas, Ie 
tlltnps de SOUdufB ne dolt pas fNpasser '2 secondes et la tempe
rature des ailm,. dolt rester inf~rieure II 26tJOC. 

FIGURE 15 : TBA BID CB MOUNTING EXAMPLE 
EXEMPLE DE MONTAGE OU TBA 810 CB 

Copper area 35 JJ thickness 
Epsiuflur sul"ace d~ cufllre, 35 JJ 

P.e.board 
Circuit impr;me 

BUILT-IN PROTECTION SYSTEMS 

Load dump protection 

The ioad dump case occurs in a car when the engine is 
running and the battery is disconnected: voltage spikes 
on the power line are supplied by the alternator since 
there is no clamping effect due to battery capacitance. 

The TBA 810 CB was designed to withstand a pulse train 
on pin 1. of the type shown in Fig. 16. Providing an LC 
filter is included, as shown in Fig. 17, a much higher 
pulse train amplitude (up to 100 V paakl is allowed on 
the supply line with no damage to the device, 

FIGURE 16 

40 V 

14,4 V 

,",so ms ;;'ISOms 
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SYSTEMES DE PROTECTION 

Protection contre la dkonnexion de la batterie 

CMns un. automobile, lorsqulJ 'e moteur tourne, si /a battBrie fist 
d6conntlCttfe, les surttJnsions produites par I'alternateur ,. ferrou
vent sur Ia lignfl d'alimllntBtion puisque I'ecr'tage dO II reffet 
"cllp«its" dtJ ,. batterie ne se produit plus. 

Le TBA 810 CB a 4ttf con~u pour supporter sans dommage sur la 
broche 1 un train d';mpuls;on sernblsble a eelu; dkrit Fig. 16. 
Si un filtr8 LC (Fig. 17) a tJttJ prevu, 'es impulsions pBUvent avo;, 
una amplitude plus grande (jusqu'8 100 V) sans danger pour /e 
circuit. 

FIGURE 17 

From supply line L = 2 mH To pin 1 of 
Delaligne ~TBA810CB 
d'alimentation Vers la broche 1 

du T8A 810 C8 

3000~FI 
16 V 

, 



BUlL T-IN PROTECTION SYSTEMS (continued) 

Short-circuit protection 

The TBA 810 CB can withstand a permanent short-circuit 
across the load for a supply voltage up to 15 V. 

Polarity inversion protection 

High current (up to 5 A) can be handled by the device 
with no damage for a longer period than the blow-out 
time of a quick 1 A fuse (normally connected in series 
with the supply). This feature is added to avoid destruc
tiOn if, during fitting to the car, a mistake on the con
nection of the supply is made. 

Open ground protection 

When the radio is in the ON condition and the ground is 
accidentally opened, a standard audio amplifier will be 
damaged. On the TBA 810 CB, protection diodes are 
included to avoid any damage. 

Inductive load protection 

A protection diode is provided between pin 12 and pin 1 
(see the internal schematic diagram) to allow use of the 
TBA 810 CB with inductive loads. 

In particular, the TBA 810 CB can drive the coupling 
transformer for audio modulation in CB transmitters. 

DC voltage protection 

The maximum operating DC voltage on the TBA 810 CB 
is 20 V. ' 

However the device can withstand a DC voltage up to 
28 V with no damage. This could occur during winter if 
two batteries ware series connected to crank the engine. 

· TBA810CB, TBA810ACB 

SYSTEMES DE PROTECTION (wite) 

Protection contra /es court-circuits 

Le TBA 870 CB /HIut supporter un court-circuit ".,.",.".nt 

de Is charge pour une tension d'aliment.tion jUIqU'1 15 V. 

Protection contre "inversion de polBrit~ 

Un coufllntelfJ~ (ju$Qu'B5AJpeutItnlIUPportl_lJId~. 
par ,. circuit pendant un. durn lut»riwre 8U temfJ$ nlK:8u/tw . 
pour fail'fl (ondre I. (usibIB rapid" 1 A qui dolt nO/'nM"'."t 
'trll prevu en serie awc l'alimentation. c.ne CllractW1nlque _ ,,. 
prevue pour Iviter un. destruction dUB" rinvetl!on d. fils d,.l1-
mentation dufllnt 'e montage du post. tlsns III voitufW. 

Protection contre la coupure de IB masse 

Lorsque Ie post. de radio .t en matCh. « ,; ,. con_x/on de 
masse .t accident.II.",."t OUWlrtB. un IImpllficllreur bIJa. frI-

quence courant Stl,. en geM,.1 detruit. Le TBA 810 CB com. ~ 
prond des diodtls rhI protBCtion qui ~v/"nt tout. dltlr/_t/on. ~ ~ 

Protection pour charge inductive 

Une diode de protfICtion 8 fire prellUe ."tre I. broch. 
tit 12 (lloir schhns flltlCtriquB) pour permflttrtl l'utlliNtion du 
TBA 810 CB Bwrc une charge inducti~. 

CIlia permet, lin paroculillr au TBA 810 CB, d~uer ItJ ttan •• 
formateur de coup/~ pour III modulation lHIGe frlquBnctI em. 
ffmfltttlUfI en ''lMndellmBtsufS''. 

Protection pour la tension continue d'BlimentBtion 

LB tension maximalll d,.,imllnmtion du TBA 810 CB .,. 20 V. 

Toutllfois Ie circuit PflUt SUPPDrt#II" une IIl1m.",.tIon att.",.nt 
28 V, ce qui PflUt se produilYl en hi.,.,. lotsque tMuX bettei';' 
.ont utili •• en .rill pour faiffl clemlJrrer Ie moteur. 

11/12 

409 



TBA810CB. TBA810ACB 

12/12 

410 

... , 
CB-109 

eel D.A.U,. 

, 
ca-1SS 

eEl O.A.T.A. 
--~----~~----~--~ 

CASE I BOITIER 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 
AMPLIFICATEUR BF 

The TBASl 0 P i. an improvement of monolithic intagre_ circuit TBASl 0 S. 
Following advantages are provided: 
• Higher outpout power: 

eWatVcc; leV. RL ;40or7WatVcc; l4.4V. RL ;20. 

• Lower noise figure 
• Higher supply voltage ripple rejection. 
The circuit Is prot~ against ovarhaating. output short circuits (VCC.;; 1 6 VI. 
polarity inversion and fortuitous open ground. 
Le TBA810 P est une amelioration du circuit inttigre monolithique TBA81 0 S. 
II presente les avantages suivants : 
• Puissance de sortie plus Slevee: 

6WpourVCC ;16V.RL ;400u7WpourVCC ; 14.4V.RL ;20. 

• Facteur de bruit plus laible. 
• Meilleure rejection de I"ondulation d·alimentation. 
Ce circuit est protege contre les temperat,ures excessives, les court-circuits en 
sortie JVCC';;15 VI, !'inversion de polarite et les coupures accidentelles d'une 
connexion de masse. 

BLOCK DIAGRAM 
SCHEMA ELECTRIQUE 
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TBA810 P 
TBA810 AP 

AF AMPLIFIER 
AMPLIFICATEUR BF 

CASES / BOITIERS 

CB·l09 

TBA810 P 
CB·l66 

TBA810AP 

PLASTIC PACKAGES 
BOITIERS PLASTIQUE 

PINS CONFIGURATION 
BROCHAGES 

Tab must be grounded 
L'ailette doit lttre n§unie A 18 masse 

1 Vee 
2 Not to u .. 

Ne pas utlhser 
3 Not to U .. 

Ne pas ullhser 
4 Bootat ... p 

Bootstrap 
5 Compen .. tion 

Compensation 
8 Feed-back netwofk 

Reseau de 
contre-reactlon 

7 PrumplttW decoupting 
Oecouplage du 
preampllflcateur 

8 Input I Entr .. 
e SuIMtrMe and 

pNemPlif_ ground 
Substrat et masse 
du preamplificateur 

10 Oytput IIt8ge ground 
Masse de r'tage 
de sorlie 

11 Not to u .. 
Ne pas utlliS8f 

12 Output I Sortie 

i .... ~ ____________________________ ~Z 



TBA81 0 P. TBA81 0 AP 

TBA Bl0 P 

(1) 

(2) 

(3) 

4 

~ \~.-
bx~ \ 

r- ....... ~, 1\ 

3 

2 

o ~ ~ 
o 25 50 75 100 125TambloCI 

. LIMITING VALUES 
VALEURS LlM/TES ABSOLUES 

Supply voltage 
r.",iQfl d'lIIi",."t.tlon 

Peak outpUt current (non repetitive) 
CDU,.."r crlte en lOI'tie non ,.".titif 

Peak output current (repetitive) 
cou,.."t c_ ." lOTtie rlpltltlf 

Junction temperature 
T.""",.",,. de janctlan 

Storage temperature 
T."".,.".,. de 1fOdt ... 

2/10 
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Maximum ~wer dissipation 
Dissipation puissance maximale 

Ptot 
(WI 

With infinite heat sink 5 
Avec ,lKIi.feur infini 

With a 1000C/W heat sink . TBA 810AP 4 

Witli a 25°C/W heat sink ·T8A810S 
Avec ,ei.teur de '(JOe- TBAStOAP 3 
Av8t' r-II8twr de 2fiOC- TBAStO P 

Without heat sink 2 

San. nMliaf6Ur 

o 

VCC 

10 

10 

Tj 

Tstg 

TBA810AP 

'\. \ 
~ ~-

~ 

- ....... (;]1 "\ ,\ -- ....... ~ 
o 25 50 75 100 125 Tamb 

(OC) 

20 V 

4 A 

3 A 

-40 °C 
+150 °C 

-40 °C 
+150 °C 



ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES 

Supply voltage (pin 11 
Tension d'lIlimentation (broche 1) 

Quiescent output voltage (pin 12) 
Tension de repas (broche 12) 

Quiescent current 
CourBfJtde repo. 

Bias current (pin B) 
Courant d'entree (broche 8) 

Output power 
Pu ;ssance de sortie 

Input voltage saturation (sine wave) 
Tension d'entree de saturation (sinusoidale) 

Sensitivity 
Sensibilite 

Input resistance (pin B) 
Impedance d'entme (broche 8J 

Test conditions 
Conditions de ms,ure 

Vee = 14,4 V 

Vee = 14,4 V 

Vee = 14,4 V 

d = 10% 

RL = 4U 
f = 1 kHz 

Vee = 14,4 V 

d = 10% 

RL = 2U 
f = 1 kHz 

Vee = 14,4 V 

Po = 6W 
Vee = 14,4 V 
RL = 4U 
f = 1 kHl 

Rf = 56 n 

Po =6W 

Vee = 14,4 V 
RL =4U 
f = 1 kHz 

Rf = 22U 

Po 7W 

Vee 14,4 V 
RL 2U 
f 1 kHz 

Rf 560 

Po 7W 

Vee 14,4 V 
RL 2U 
f 1 kHz 
Rf 22U 

Note 1 

lee 

S 

S 

S 

S 

Note1: The characteristics above were obtained using the circuit shown in figure 14 
MesurfJ dans les conditions de /a figure 14 

TBA810 P, TBA81 0 AP 

(Unless otherwise stated 1 
(Sauf indication. cont,.;,..) 

Min. Typ. Max. 

4 20 V 

6,4 7,2 B V 

12 20 mA 

0,4 /iA 

5,5 6 W 

5,5 7 W 

220 mV 

75 mV 

30 mV 

55 mV 

20 mV 

5 Mfl 
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TIIA81 0 P. T8A81 0 AP 

ELECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

Test conditions 
Condltion.demnu,. 

Vee = 14,4 V 
Frequencv response (-3 dBI RL =40/20 Bsnde __ re 

(-3dBJ e3 = 820pF 
e3 = 1500pF 

Vee = 14,4V 

Po = 50 mW+ 
Distortion 2.5W 
Diltonion 

RL =40/20 
f = 1 kHz 

Voltage gain (open loop) 
Vee = 14,4 V 

Osin de tlm,ion en boucle OUVBrttI RL =40 
f = 1 kHz 

Voltage gain (closed loop) 
Vee = 14,4 V 

G';n dfI .n,ion en boucle fer"'" RL =4n/20 

f =:1 kHz 

InPut noise voltage 
Vee = 16V 
B(-3dB) =40· Tension de bruit. rent"'" 

15000 Hz 

Input noise current 
Vee = 16V 

Caufllflt de btuit II rent"'. B (-3dB) = 40· 
15000 Hz 

Vee = 14,4 V 

Efficiencv Po =6W 
Rende'Mnf RL =40 

f = 1 kHz 

Vee = 14,4 V 
SupplV voltage rejection RL =40 
RfiillCtion dll'ondul.tion d'Mimentation 

fripple = foo Hz 

Po = 6W 
Supplv current 

Vee = 14,4 V 
Coorsnt d'./imentlltion 

RL = 40 

Note 1 

B 

d 

AV 

AV 

vn 

in 

1) 

SVR 

ICC 

(Unless otherwise statedl 
(SMIf indiution,cont,..;resJ 

Min. Tvp. Max. 

40· 20.000 Hz 
40· 10.000 Hz 

0,3 % 

80 dB 

34 37 40 dB 

2 /lV 

80 

75 % 

40 48 dB 

600 rnA 

THERMAL CHARACTERISTICS 
CARACTERISTIOUES THERMIOUES 

*With tabs soldered to printed circuit with minimized copper area 
Oiaipar.ur IOUdllJ un •• "flll» Nduite till circuit imp';", 

Junction-case thermal rasistance Rth(j·c) max 
RftiI,.",. thennique jonction-bo1rie, 

Junction·ambient thermal resistance 
Rth(j·a) max 

Rfti'rMt,. thtl""ique jonction-embiMltw 

Note 1 The characteristics above were obtained using the circuit shown in· Figure 14 
Melli" dan,'BI condition, de ,. figun 14 
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TYPICAL POWER OUTPUT VERSUS SUPPLY VOLTAGE 
PUISSANCE DE SDRTIE TYPIOUE EN FONCTION DE LA 
TENSION D'ALIMENTATION 

d 
(%1 

5 

4 

3 

TYPICAL DISTORSION VERSUS FREQUENCY 
DISTORSION TYPIOUE EN FONCTION DE LA 
FREOUENCE 

FIGURE 3 

Vce= 14.4 V 

RI = 56n 
RL = 4n , I 2I-hJt-+-+---+-+-+--+-++-+---j \ I~O =O.05W 

PO= ~ 

j'5 WI~ r""+-~I-+-+~ 
5 

I (Hzl 

TBA810 P, TBA810 AP 

MAXIMUM POWER DISSIPATION VERSUS SUPPLY 
VOLTAGE (sine wave operation) 
PUISSANCE OISSIPEE MAX/MALE EN FONCTION 
DE LA TENSION D'ALIMENTAT/ON 
fOnde sinuso;i:!ale) 

d 
(%1 

5 

4 

3 

2 

I 

o 4 8 12 

TYPICAL DISTORSION VERSUS FREQUENCY 
D/STORSION TYPIOUE EN FONCTION DE LA 
FREOUENCE 

FIGURE 4 

I 

VCC= 14.4V 
f--+--+-+- RI = 56 n -t--t-j-+-i 

RL = 2n 

I I I 
PO =O,05W 

I 

10,25 102 2 5 10,2 5 
I (Hzl 

6/10 

415 



8/10 

416 

TBA810 P. TBA81 0 AP 

TYPICAL DISTDRSION VERSUS OUTPUT POWER 
DISTORSIDN TYPIOUE EN FONCnON DE LA 
PUISSANCE DE SORTIE 

d 
(%, 

8 

6 

4 

2 

o 

- - VCC= 
I--I- R, = 
I--1-, = 

4 

FIGURE 5 

14,4V 
56n 
l'kHz 

2 

4n f-

2 

4 8 8 
PO(W' 

TYPICAL RELATIVE VOLTAGE GAIN (CLOSED LOOP' 
AND TYPICAL INPUT VOLTAGE VERSUS FEEDBACK 
RESISTANCE (R" 
GAIN EN TENSION TYPIOUE lEN BOUCLE FERMEEI 
ET TENSION O'ENTREE TYPIOUE EN FONCnON DE 
LA RESISTANCE OE CONTRE REACTION IRfl 

FIGURE 7 . AV 

(dB' 
B 
8 

4 

2 

102 

VCC= 14,4 V 

RL = 4n 

f--
GV , = 1 kHz 

t'-.... 
PO =6W 
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8 

Po =O,05W 
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~X~3:sLci':~UE OF C3 VERSUS R, FOR VARIOUS 

~~ttE~~~~~O%::C,EE;~!:s~~,,:~r/ON DE Rf POUR 

C3 FIGURE6 
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TYPICAL RELATIVE VOLTAGE GAIN (CLOSED LOOP' 
AND TYPICAL INPUT VOLTAGE VERSUS FEEDBACK 
RESISTANCE (R" 
GAIN EN TENSION TYPIOUE lEN BOUCLE FERMEEI 
ET TENSION D'ENTREE TYPIOUE EN FONCnON DE 
LA RESISTANCE DE CONTRE REACTION IRfl 
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TBA810 P, TBA810 AP 

TYPICAL POWER DISSIPATION AND EFFICIENCY 
OUTPUT POWER 
PUISSANCE DISSIPEE TYPiOUE ET EFFICACITE 
EN FONCTION DE LA PUISSANCE OE SORTIE 

TYPICAL QUIESCENT OUTPUT VOLTAGE lPin 121 
VERSUS SUPPLY VOLTAGE 
TENSION DE SORTIE TYP/tJUE AU REPOS f_". '21 
EN FONCTION DE LA TENSION D'ALiMENTA TlON 

{ 
Vo 
IV' ~~~--r-~~--r-~-r--~~ __ P,o, ~..,...--."--r-_FTI_G_UrR_E_9r-"'-...,._"-..., T/ 

IW' I I I 1%' 

FIGURE 10 
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4 

2 

o 
o 2 4 

8 

6 

4 

2 V 

o o 
6 o 4 

TYPICAL QUIESCENT CURRENT VERSUS SUPPLY 
VOLTAGE 
COURANT DE REPOS TYPIOUE EN FONCTION OE 
LA TENSION O'ALiMENTA TlON 

ICC~~-r-~-r-rFTI_GrUTR~E~ITI-r-rT"""~~ 
ImA' ~--1-+-<I--I-+-<>-I--I-l-Il--I--I--,>-I--I-l-I-I-I 

I-I-I-+--l-l--I-I- lee I'otall -hA-l-l-I-I-I 

10 I-+-H-+++~-+Y~-+++~I--I-l 

51-++4-+1lI-+-I-++4--1-I--I-+-+-H-I-l-l 

o 5 10 15 Vee IV' 

V 
V 

V 
v 

V 

8 12 16 Vee IV' 
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TBAB10 P. TBAB10 AP 

TVPICALSUPPLV VOLTAGE REJECTION VERSUS 
FEEDBACK RESISTANCE 
REJECnON DE L 'ONDULATION D'ALiMENTATION 
EN FONCnON DE LA RESISTANCE DE CONTRE 
REACTION 

SVR 
IdB) 

-10 

-20 

-30 

-40 

-50 

-80 

FIGURE 12 

I I 
Vee ~ 14,4 V 
RL = 4n 

1--+--+--+ Cs = 100 "F -
f ripple = 100Hz 

" 
........... _----' -

0 50 100 

THERMAL SHUT-DOWN 

The .,...nce of a thermai limiting circuit offers the 
following advantages: 

1 - An overload on the output (even if it is perma
nant). or an above-J imit ambient temperature can 
be •• ily supported, 

2 - The heet .. ink can have a smaller factor of sefet'( 
compared with that of a conventional circuit, 
There il no devica damage in the case of too high 
a junction temperature : all that happans is that 
Po (and therafore ptoJ are reduced, 

8110 

418 

OUTPUT POWER AND SUPPLY CURRENT VERSUS 
PACKAGE TEMPERATURE 
I'UISSANCE DE SORTIE ET COURANT D'ALIMENTA' 
TION EN FONCTION DE LA TEMPERA TlJRE DE 
BOITIER 

FIGURE 13 
) 

I I I 
r- t- Po Id =10 ", 

6 

4 

- ICC Id =10 ", 

2 

o 
o 50 100 

PROTECTION THERMIOUE 

VCC =14,411 
RL = 4n 

""" 

ICC 
(A' 

0,8 

0,6 

0,4 

0,2 

o 
150 T ca •• (OC' 

u prlNtrce dun circuit de prottICtion thtlfmlque pm.",. ,. 
... nt",., A1;Wlntl : 

, - U". lUre".". d .. ,orti.. fm"'" permenentll) au UfIfI 
,."".,.tufW .mb;'nte dI,.,..nt ,. 11m/tel .. olues 
.t lUb/e"",. dam",.".. 

2 - to rodill_, pwt ",..".., un r.c_r de rieur;" plu. 
feibls que pour un circuit convenrionnel. Le circuit 
n wt ".. tmdom".". ,; ,. templraturtl de janet/on .t 
trap "s". Tout c. qui I. produit .t UIHI diminution 
de I'DIrt _suite I'tot, 



TEST AND APPLICATION CIRCUIT 
CIRCUIT DE MESURE ET D'APPLICATION 

0'I1'F1 I1OO l'F 15V 

Vlo-__ ~ ____________ ; 

100 kn 

Figure 14 
• C3. C7 see Fig. 6 

voir Fig. 6 

loon 

TBA810 P. TlA810 Aft 

12 

C3'1600 pF 

In 
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TBA81 0 P. TBA81 0 AP 
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CI-lOP 

I. CASE / BOtTIER 

\\\1 \ CB-109 e 
PLASTIC PACKAGE 

BOITIER PLASTIQUE 

QI o. •. T."'. 

These specifications are subject to change without notice. 

CASE / BOITIER 

CB-166 

~ • (l) 

U) .-

PLASTIC PACKAGE 
BOITIER PLASTIQUE 

Please inquire with our sales offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 
AMPLlFICATEUR BF 

The TBA81 0 5 I. a monolithic integrated circuit d .. lgned for cla_ B audio 
amplification. with up to 7 W output power; It is intemelly protected 
egalnat overh .. tlng. 
It provida. tha advantage. following; 
• Tha high Idling currant atebility obtained from a built·in tamperatura and 
voItage-companaating network mak .. thermal runaway impoHibla. 
• Open·loop gain Ia high enough to allow a graat amount of feadback (low 
dlatortlon, and keap a sufficient closed loop-gain (high sansitivity,. 
• The usa of PNP tran.lators in the preamplifier allows D.C. Input voltage 
to be zero. 
• Tha exCeptional D.C. output voltage stability and minimized potentlel 
loa. give to the output voltaga high power capability. 
• The apaciel Spilt· DIP _ makas it posaible to usa • part of the printed 
circuit board .. a heat link ITBA81 0 5,. . 
• Other highllghta include: taw external componanta and not any 
edjuatmant. 
La TBAB10 S ast un circuit int'gr' monolithique destin' 6 i"amplification BF 
classe B: sa puissance de sortie paut alleindre 7 W. II est prolo!g' 
int4rieurement contra les temJ»ratures 8XC8ssives. 
II pr'sente las avantages suivants: 
• Ro!gulation du courant de repos en fonction de la tension d'alimentation et 
de la tempo!rature. done suppression du risqua d'amballement tharmique. 
• Gain de boucle ouverte "eve. done possibilit' d'appliquer un taux de contre· 
reaction important (distorsion r'duite, tout en conservant une sensibilito! 
correcte. 
• Etage d'entr" ~ transistors PNP. ce qui permat d'appliquer Ie Signal en un 
point dont Ie potentiel continu de roilerence est 6 18 masse. 
• Ro!gulation de la tension continue de sortie. avec une faible dispersion. ce 
qui garantit Ie fonctionnement sym'trique de I·litage de puissance. 
• Possibilite d'utiliser une portion du circuit imprime comme dissipeteur de 
chaleur grace 6 son boltier Split - DIP 6 ailelle (TBAB10 S,. 
• Abaenca de ro!glage et nombre de composants eXierieurs roiduit. 

BLOCK DIAGRAM 
SCHEMA ELECTRIQUE 

oot... ~a6 LJQ1 ~al' ~ 
01 D2 

~015 R' D3 

RIO 

• 

1 

6 RS 12 

7 R. 

~ R6 011>--
~4 Q8~ 
S Rl ~' l02r V03 

1:2 01?! R3 

1IIOMSON SEMICONDUCJORS 
.110 hoodquo ..... 
46, av. del'Europe' 78140 VELIZY· FRANCE 
T.,. : (3) 948 97 19 I Tel.", : 204780 F 

R7 

R8 

a12 
DO De D7 

..... 013 

Q16 

>--'8 
~D. 

Rll 
.~ 

9 

421 

TBAB.10S 
T8A-811t"AS" 

AFAMPUFIER 
AMPLIFICATEUR BF 

CASES I BOrnERS 

CB-loa 

,,~ 
TBAB10S 

CB-1BB 

IZ~ ~ 
1 ~ 
TBA 810 AS 

PLASTIC PACKAGU 
SOITIERS PLASTIQUE 

PIN CONFIGURAnON 
BROCHAGE 

Tobmuotbe._ 
L'.ilene doil Ina nklnie • Ie meaae 

'I 

7 __ .. 

1 Vee 
2 Not to UM 

Ne pas ulil"" 
3 Not 110 u_ 

Ne pas utili.., .-. BoOl&lrap 5 Com_ 
Compensation 

• Feed-becIl network 
R'seaude 
contre-r'-:tion 

=~, 
8 Input lEnt'" ._-
r:::-:'~ 
du pr6lmpfificaNUI' 10 __ _ 

M ... del'tIege 
delOIt. 

l' NOI ...... 
He. utili.., 

'2 Output: I Sortie o 

L-__________________________ ~~ 



TBA810 S. TBA810.AS 

TBA810S 

4 ~ \ 

~~ 

(1) 

(2) 

3 

~ ~ ~ '\ l\ (3) 2 

..... 

"" ~ o 

LIMITING VALUES 
VA LEURS LlMITES ABSOLUES 

Supply voltage 
rM,ion trM/frHlnt.tlon 

Peak output current (non repetitive) 
Courant crl,. en .oro. non rfJ~fitif 

Peak output current (repetitive) 
Coo,.."t crl", lin .ortie mpetitif 

Junction temperature 
r."",.,.ture ,. jonet/on 

Storage temperature 
T.""..,.tutW do .rock.,. 

2/8 
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Maxi"""" power dissipation 
Di.i/NIrlon dll puissancll maximale 

With infinite heat sink 
Avec ,lIdistalr inflnl 

With a 1000e/W heat sink . TBA810AS 
With a 25·e/W heat sink ·TBA810S 
Avec rMJietaJr ds '(JOe- TBABIOAS 
Avc radlstalr ds 26°e- TBABIOS 

Without heat sink 
s.n,,.;.~r 

Vee 

10 

10 

Tj 

Tstg 

Ptot 
(WI 

5 

4 

3 

2 

o 

TBA 810AS 

-- 'f 
-......roQ 

, 
~ t- f.!.!.1!"- \ -~ ~ 
o 25 50 76 100 126 11mb 

(·CI 

20 v 

3,5 A 

2,5 A 

-40 ·e 
+150 ·e 

-40 °C 
+150 °C 



ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES 

Test conditions 
Conditions de mesure 

Supply voltage 
Tension d'alimentation 

Quiescent output voltage (pin 12) Vee = 14,4 V 
Tension de repas (broche 12) 

Quiescent current Vee = 14,4 V 
Courant de repol 

Bias current (pin, 8) ~Vee = 14,4 V 
Courant d'entree (broche 8) 

d = 10% 

RL =4Q 
f = 1 kHz 

Vee=16V 

d = 10% 

RL =4Q 

f = 1 kHz 

Output power 
Ve~ = 14,4 V 

Puissance de sortie 
d = 10% 

RL =4Q 
f = 1 kHz 

Vee = 9 V 

d = 10% 

RL =4Q 
f = 1 kHz 

Vee = 6 V 

Maximum input voltage peak 
Tension d'entree de crfte maxlmale 

Po =6W 

Vee = 14,4 V 

RL =4Q 
·f = 1 kHz 

Sensitivity 
Rf =56l1 

SensibiUre ~ 

Po =6W 

Vee = 14,4 V 

RL =4Q 

f = 1 kHz 
Rf = 22Q 

Input resistance (pin 8) 
ImpAdance d'entree (broche 8) 

(Note 1) 

Vee 

Vo 

lee 

IB 

Po 

Po 

Po 

Po 

VI 

S 

S 

Z, 

Note 1 The characteristics above were obtained using the circuit shown in figure 
Mesure dans les conditions de /a figure 1 

TBA81 0 S. TBA810 AS 

Min. 

4 

6,4 

5,5 

(Unless otherwise stated) 
(Sauf indicstioflscontrairtl') 

Typ. Max. 

20 V 

7,2 8 V 

12 20 mA 

0,4 IlA 

7 W 

6 W 

2,5 W 

1 W 

310 mV 

80 mV 

35 mV 

5 MQ 
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TBA81 0 S. TBA81 0 AS 

ELECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

Test conditions 
Conditions de mewre 

VCC = 14.4 V 

Frequency response (-3 dB) Rf = S6Q 
Ihndepas_te 1-3dBI C3 = 820pF 

C3 = 1500 pF 

VCC=14.4V 

Po = 5OmW· 
3W 

Distortion 
RL =4Q Di.tonion 
Rf = 56Q 

f = 1 kHz 

Voltage gain (open loop) 
Vee = 14,4 V 

Gain dB _".ion en boucle ouverre RL =41! 

f = 1 kHz 
--

Vee = 14,4 V 

Voltage gain (closed loop) RL =41! 
GlIin • fJlnsion tin boucle ferrrree Rf = 56 I! 

f = 1 kHz -

Vee = 14,4 V 

Input noise voltage RG =0 
Tendon de bruit 8 "entree B (-3dB) = 20· 

20000 Hz 

Input noise current 
Vee = 14,4 V 
B (-3 dB) = 20 . Courant de bnJit 8 I'entree 

20000 Hz 

Vee = 14,4 V 

Efficiency Po = 5W 
Rende""",' RL =4Q 

f = 1 kHz -

Supply voltage rejection 
Vee = 14,4 V 

RL =4Q 
R'j«:tlon dIJ I'ondul.tion d'.Umentation 

fripp Ie = 100 Hz 

B 

d 

AV 

I---- "_._-- _ .. - "--

Av 

._-_._-- -

Vn 

In 

._--

SVR 

(Unless otherwise stated) 
(Situf indications contraires) 

Min. Typ. Max. 

Hz 

40- 20.000 

40·10.000 Hz 

0,3 % 

80 dB 

.-.-

34 37 40 dB 

2 "V 

0,1 nA 

70 % 

I----

38 dB 

THERMAL CHARACTERISTICS 
CARACTERISTIOUES THERMIOUES 

*With tabs soldered to printed circuit with minimized copper area 
Oi,.ipatllUrlOUde a une IUrfM:6 niduite de circuit ;mprime 

Junction-case thermal rasistanea Rth(j-c) max 12 (TBA 810 5) °e/W 
R_ .. t"',m!qu. lione./on·bol.ie,} 10 (TBA 810 AS) 

Junction-ambient thermal resistanea 
Rth(j-a) max 

70' (TBA 810 5) 
°e/W 

RaJ"." .. tlwrm/qu. Ijonction.mbl."tel 80 (TBA810AS) 



MEASUREMENT DIAGRAM 
SCHEMA DE MESURE 

O.'''FI 
VI o-__ ~ ____________ ~8, 

Tabs 

l00kn 
Ailfltte 

Figure 1 - Load connected 
to earth 
Charge a Is masse 

9 

5OO"F 
6V 

loon 

4 

12 

+ 
l00"F 
15V 

1500pF 

APPLICATION DIAGRAM WITH LOAD CONNECTED TO + VCC 
SCHEMA D'APPLICA TlON A VEC CHARGE AU + V CC 

O.'''Fl 
Tabs 
AiIIlWl 

lOOkn 

Load connected to supply 
ChiN,. IIU + V cc 

9 

TBAB10 S, TBA810 AS 

In 
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o 

Power output venlus supply 
voltage. 
Puissance de sortie en fonction 
de la tension d·alimentation. 

d -10" 
, -I KHz 
RL-4n 

4 a • vcc 

Distorsion versus output 
power. 
Distorsion en fonction de la 
puissance de sortie. 

~)~-i-i~++~I~II--+-~~HtH III 
RL-4n 

12-- R,_66n 

--'-I KHz 
10 - - vcc _ 14.4 v ~-I-+++1-+fI 

Value of C3 versus Rf for 
various values of B. 
Valeur de C3 en fonction de Rf 
pour differentes bandes 
passantes. 

-8-10)1 .. 

II-

.. .. -

Maximum power dissipation, 
venlus supply voltage ,sine 
wave operation). 
Puissance dissipee maximale 
en fonction de la tension 
d·alimentation. 

• 12 16 vcc 

Distonlion venlus frequency. 
Distorsion en fonction de la 
frequence. 

2 .Po-o.o6W 
Po-

I ffi'w -++++III-~H++HI 

0 1 111111 :!jtt~!:~tttt!ll! 

"lot 
(W) 

D rI rI If I(Hz) 

Power dissipation and 
efficiency versus output 
power. 
Puissance dissipee et rende
ment en fonClion de la 
puissance de sortie. 

ot 

80 

60 

40 

20 

o 
o 

e fl,(W) 



SVA 

(dB ) 

-10 

-20 

-30 

-50 

Supply voltage rejection, 
Rejection de I'ondulation 
d'alimentation, 

vee -14,4 V 
RL -4n 
e5 -100 I'F 

;~:I:nce . 100 Hz_ 

o 50 100 

TBA810 S, TBA810 AS 

Quiescent current versus 
supply voltage, 
Courant de repos en fonction de 
la tension d'alimentation, rd. (mA) 

15 

, \dit~~)l 
10 

H--Hi-I-j'l-+ :~r~~~I~:s ~:n!~f;f 

10 15 Vee 
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TBAS10 S. TSAS10 AS 

- , 
CI-IOP 

CII D. ... , .•. 

These specifications are subject \0 change without notice. 

CASE I BOmER 
CB-109 

PLA8F1C PACKAGE 
BOITIER PLASTIQUE 

CASE I BomER 
CB-111& 

PLA8F1C PACKAGE 
BOITIER PLASTIQUE 

Please inquire with our sales offices about the availability of the different packages. 

8/1 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 

The TBA820 is a monolithic integrated audio power amplifier. 
Its main features: 
• working with supply voltages from 3 to 16 volts, 
• low idle current (4 mA typ.), 
• high efficiency, 
make it especially suitable for mobile, battery operated equipments. 
Other features include: 
• output power up to 2W without any external heat sink, 
• high input impedance, low bias current, 
• high ripple rejection, 
• no thermal runaway, 
• no crOSS-over distortion, 
• few external components required. 
The TBA820 is supplied in a quad-in-line, 14 leads package. 

Input 

1 Bootstrap 
2Decoupling 
3 No connected 
4 Compensation 
5 Feed-back network 
8 No connected 
7 Input 
8 Ground (substrate) 
9 No connected 

10 Ground 
11 No connected 
12 Output 
13 Compensation 
14 ± VCC 

PIN CONFIGURATION 

TBA820 

AF AMPLIFIER 

CASE Ca-21 

PLASTIC-PACKAGE 

"f: 

~ L-______________________________________________ ~ ______________________ ~~ 

lHOMSON SEMICONDUCTORS 
Sol .. hNdqu.n .... 
45, av. d. l'Europe - 78140 veLiZY - FRANCE 
Tel. : (3) 946 97 19 I Tele" : 204780 F 
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TBA820 

ABSOLUTE RATINGS ILIMITING VALUESI 

Rating Symbol Valu. 

Supply voltage Vee 16 

Output peak current 10 1.5 

Storage temperature Tstg - «l. + 150 

Junction temperature Tj + 150 

THERMAL CHARACTERISTICS 

Characteristic 

Junction-ambient thermal resistance 

SCHEMATIC DIAGRAM 

07 

2 5 4 

2/8 
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Unit 

V 
A 

·e 
·e 

10 

03 04 

13 

14 

12 

R7 
Hl 



TBA820 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C (note 1) (Unless otherwise stated) 

Characteristic Symbol Min. Typ. Max. Unit 

Supply voltage Vee 3 - 16 V 

Quiescent output voltage Pin 12 Vo V 

Vee = 9 V 4 4.5 5 

Quiescent drain current lee mA 

Vee = 9 V - 4 

Bias current Pin 7 I "A 

Vee = 9 V - 0.1 -
Output power Po W 

Vee = 12 V ; RL = 8 II ; RI = 120 II d = 10 % 1= 1 kHz - 2 -
Vee = 9 V ; RL = 4 II ; RI = 120 II d = 10 % 1= 1 kHz - 1.6 -
Vee = 9 V ; RL = 8 II ; RI = 120 II d = 10 % 1= 1 kHz - 1.2 -
Vee = 6 V ; RL = 4 II ; RI = 120 II d = 10 % 1= 1 kHz - 0.75 -
Vee = 3.5 V ; RL = 4 II ; RI = 120 II d = 10% 1= 1 kHz - 0.22 -

Input sensitivity 5 mV 

Vee = 9 V; Po = 1.2 W; RL = 8 II AI = 3311 I = 1 kHz - 16 -
Vee = 9 V; Po = 1.2W;AL=811 AI = 12011 I = 1 kHz - 60 -
Vee = 9 V ; Po = 50 mW; RL = 8 II AI = 3311 1= 1 kHz - 3.5 -
Vee = 9 V ; Po = 50 mW ; RL = 8 II RI = 12011 1= 1 kHz - 12 -

Input resistance AI - 5 - MIl 

Frequency response 1- 3 dB) B Hz 

Vee = 9 V ; RL = 8 II ; RI = 120 II ; eB = 660 pF 25107.000 
Vee = 9 V ; RL = 8 II ; RI = 120 II ; eB = 220 pF 251020.000 

Distortion d % 

Vee = 9 V ; Po = 500 mW; RL = 8 II ; RI = 3311;1= 1kHz - 0.8 -
Vee = 9 V ; Po = 500 mW ; RL = 8 II ; RI = 120 II ; I = 1 kHz - 0.4 -

Voltage gain (open loop) AV dB 

Vee = 9 V ; AL = 8 II ; I = 1 kHz - 75 -
Vohags gain (closed loop) AV dB 

Vee = 9 V ; RL = 8 II ; AI = 33 II ; I = 1 kHz - 45 -
Vee = 9 V ; RL = 8 II ; RI = 120 II ; I = 1 kHz - 34 -

Input noise voltage Vn "Veff 
Vee = 9 V ; B 1- 3 dB) = 25 10 20.000 Hz - 3 -

Input noise current )n 

Vee = 9 V ; B 1- 3 dB) = 25 10 20.000 Hz - 0.4 -
Signal to noise ratio dB 

Vee = 9 V; AL = 8 II ; At = 120 II ; Al = 100 kll - 70 -
Po = 1.2 W ; B 1- 3 dB) = 25 10 20.000 Hz 

Supplv voltage rejection lsee lig. 2) SVA dB 

Vee = 9 V ; RL = 8 II ; RI = 120 II ; e6 = 50 "F - 42 -
I lripp)e) = 100 Hz 

Note 1 : The characteristics above were obtained using the circuit shown in fig. 1. 
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TBA820 
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TEST AND APPLICATION CIRCUITS 

FIGURE 1 - LOAD CONNECTED TO THE SUPPLY VOLTAGE 

loollF ~ 
15 V 

, 

J:, 
.,.. 50IlF * 

• 10V 

! 
! 

In 4 21 
o---~~----------~ 

100 kn 

100,.,F 
6V 

12 

FIGURE 2 - LOAD CONNECTED TO GROUND 

560. 

14 

VI 

o-----~--------------~ 

5 

100 kn 

'Must be used when high ripple rejection is requested. 
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TBA820 

TYPICAL CHARACTERISTICS 

POWER OUTPUT 

I I I 
Rf =l20n 

f-d =10% 1:1 1 I-- ~ 

1,5 

0,5 

o 

, P,o 
max 
(WI 

1,2 

0,8 

0,4 

o 

o 

o 

f = 1 kHz 

~'jJ / 
~11/ J 
1/ V 

7 7 V 
I V V 
'17 
" 
4 8 12 

MAXIMUM POWER DISSIPATION 

I I 
'amb=~C 1 I. 1 

RL =4n RL =8n 

J / 
II V 

J / 
V / 

V i/ 
V (. 
4 8 

11 POWER DISSIPATION AND EFFICIENCY 
(% P,ot 

(WI I VCC=9V I 
RL =8n 
f = 1 kHl 

60 

V 
IV; """ 40 

11 
20 III rl 
o 

o 

V 

0,5 

1/11 

V 

r\. 

\ 
~ 
\p 
·r' -

POWER RATING CHART 

I 

1,5 

\ 
i\:t ",. 

~ 

r\ , 
\ 
\ 

0,5 

'\ 

0,5 

o 
-50 o 50 100 ,-lOCI 
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TBA820 
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120 

80 

40 

o 

d 
(%1 

8 

6 

4 

2 

o 

TYPICAL CHARACTERISTICS 

SENSITIVITY 

I 
l/ vee ~ 9 V 

f------- RL ~8 n 

7 I = 1 kHz 

,0",/ 
~ 

'10/ 
[7 

,I 

V -~ 
I-

~ L.--r-~r 
o 100 200 

DISTORTION 

Vee=9V 
RI =120n 
f = 1 kHz -T 

>c: 
~co 
II II 
u 
u-' >a: 

>c: I---l-"''' II II I 
u f----+-u .... >a: 

>c: 

J "'co 
II II 
u V ] >u 'f-J 

I) ) ~ 
V 

0,4 0,8 1,2 1,6 Po (WI 

AV 
(dBI 

50 

40 

30 

20 

d 
(% 

4 

3 

2 

o 

o 

I 

VOLTAGE GAIN (CLOSED LOOPI 

\ 
I ! Vee ~ 9 V 

RL ~8 n 

\ I = 1 kHz 

~ 
......... - ~ 

50 100 

DISTORTION 

I , , ,_ 
I--- f-

Vee =9 V 
RL =8n 

f---- I-
Po =50mW RI = 120!l 

Po = 500 mW 

~ 
\~ \..1 ) 

5 
f (Hzl 



Vo 
IVI 

6 

4 

2 

o 

TYPICAL CHARACTERISTICS 

103 
8 
6 

4 

6 

4 

2 

TYPICAL VALUE OF CB VERSUS Rf AND B 

VCCI=9~ 
RL =6n 

I 
V jmax1 = ~ ~~z 

1/ 8max = 10 ~Hz 

V 1/ ~maxl= ~J ~Hz 
/ V 

/ / 

/ 

TBA820 

QUIESCENT OUTPUT VOLTAGE AT PIN 12 QUIESCENT CURRENT 

v I 

V 
V 

V 
V 

Id lt0j7 L 
V 

/ 
V 

6 

4 

V 2 / 
/ 

o 
o 4 8 o 4 8 12 
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TBA820 

CASE CB-21 

PLASTIC PACKAGE 

14 Outputs 

SOT-57 
aN , 

MP III CI-21 
eEl D. .... T ..... 

These specifications are subject to change without notice. 
Plea88 inquire with our sales offices about the availability of the different packages. 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 

The TBA 820 M is a monolithic integrated audio power amplifier. 

Its main features: 
• working with supply voltages from 3 to 16 volts, 
• low idle current (4 rnA typ.), 

• high efficiency, 
make it especially suitable for mobile, battery operated equipments. 
Other features include: 
• output power up to 2 W without any external heat sink, 
• high input impedance, low bias current, 
• high ripple rejection, 
• no thermal runaway, 
• no cross-over distortion, 
• few external components required. 
The TBA B20 M is supplied in a dual-in-line, 8 leads package. 

PIN CONFIGURATION 

TBA820M 

AF AMPLIFIER 

CASE CB-98 

•• 
DP SUFFIX 

PLASTIC PACKAGE 

1 Compensation 

2 Feedback 

3 Input 

4 Ground 

5 Output 

6 Supply 

7 Bootstrap 

6 Filtering 

~ 

L-----------------------------____________________ ~ ____ ~ ________________________________________ __J~ 
lHOMSON SEMICONDUCTORS 
Sal .. hNClqulrter. 
45, av. d. j'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 948 97 19 I Telex: 204780 F 
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TBA820M 

MAXIMUM RATINGS 

Rating 

Supply~ 

Output peak current 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS 

Characteristic 

Junction ambient thermal resistance 

2/9 
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R1 
2kn 

3 

8 

Symbol V.lue 

Vee 16 

10 1.5 

Tots - 40, + 150 

Tj + 150 

SCHEMATIC DIAGRAM 

R2 
5,9kn 

R3 
6kn 

OJ 

2 

Unit 

V 
A 

·e 
·C 

7 

6 

5 

4 



TBA820M 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C (note 1) (Unless otherwise stated) 

Characteristic Symbol Min. Typ. Max. Unit 

Supply voltage Vee 3 - 16 V 

Quiescent output yohage Pin 5 Vo V 

Vee = 9 V 4 4.5 5 

Quiescent drain current ICC mA 

Vee = 9 V - 4 12 

Bias current Pin 3 I ,.A 

Vee = 9 V - 0.1 -
Output power measured at pin 5 Po W 

Vee = 12 V; RL = 80; Rf = 120 0 d = 10 % f = 1 kHz - 2 -
Vee = 9 V ; RL = 4 0 ; Rf = 120 0 d = 10 % f = 1 kHz - 1.6 -
Vee = 9 V ; RL = 8 0 ; Rf = 120 0 d = 10 % f = 1 kHz 0.9 1.2 -
Vee = 3.5 V ; RL = 4 0 ; Rf = 120 0 d = 10 % f = 1 kHz - 0.75 -
Vee = 3.5 V ; RL = 4 n ; Rf = 120 0 d = 10 % f = 1 kHz - 0.25 -

Input sensitivity S mV 

Vee = 9 V; Po = 1.2W;RL=80 Rf = 330 f = 1 kHz - 16 -
Vee = 9 V; Po = 1.2W; RL = 80 Rf = 120 n f =- 1 kHz - 60 -
Vee = 9 V ; Po = 50 mW ; RL = 80 Rf = 330 f = 1 kHz - 3.5 -
Vee = 9 V ; Po = 50 mW ; RL = 8 0 Rf = 1200 f :::: 1 kHz - 12 -

Input resistance R, - 5 - Mn 

Frequency response (- 3 dB) B Hz 

Vee = 9 V ; RL = 80; Rf = 120 0 ; eB = 680 of 25 to 7.000 
Vee = 9 V ; RL = 80; Rf = 120 0 ; eB = 220 OF 25 to 20.000 

Distortion d % 

Vee = 9 V ; Po = 500 mW ; RL = 80; Rf = 330;f=lkHz - 0.8 -
Vee = 9 V ; Po = 500 mW ; RL = 80; Rf = 120 0 ; f = 1 kHz - 0.4 -

Voltage gain (open taopI AV dB 

Vee = 9 V ; RL = 80; f = 1 kHz - 75 -

Voltage gain Iclosed loop) AV dB 

Vee = 9 V ; RL = 8 0 ; Rf = 330;f=lkHz - 45 -
Vee = 9 V ; RL = 8 0 ; Rf = 120 0 ; f = 1 kHz - 34 -

Input noise voltage Vn ,.ve" 
Vee = 9 V ; B 1- 3 dB) = 25 to 20.000 Hz - 3 -

Input noise current In nA 

Vee = 9 V ; B 1- 3 dB) = 25 to 20.000 Hz - 0.4 -
S;gnal to noise ratio dB 

Vee = 9 V ; RL = 80; Rf 0: 120 0 ; Rl = 100 kn - 70 -
Po = 1.2 W ; B 1- 3 dB) = 25 to 20.000 Hz 

Supply voltage rejection fig. 2 SVR db 

Vee = 9 V ; RL = 8 0 ; Rf = 120 0 ; e6 = 50 ,.F - 42 -
f IrippIe) = 100 Hz 

Note 1 : The characteristics above were obtained using the circuit shown in fig. 1. 
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TBA820M 

R1 
10W 

R1 
10W 

TEST AND APPLICATION CIRCUITS 

I C8 
~50pF* 

I 
I 
I 
I 
I 
I 
I 
I 

FIGURE 1 - LOAD CONIIII!CTED TO THE _LV VOLTAGE 

R3 
560. 

I 
I 
I 
I 
I 
I 
1C6 

... 50IJF '" 

FIGURE 2 - LOAD CONNECTED TO GROUND 

·Must be IIII8d when high ripple rejection is ...,ques1ed. 
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TBA820M 

TYPICAL CHARACTERISTICS 

Po FIGURE 3 - POWER OUTPUT 

(W) 

1,5 

I I 

111 r-~ Rf =12011 
I-d =10", 

f = 1 kHz 

;'1 / 
1 / tt;-.I J 

V/ I 

I. v V 
I V V 

0,5 

'v , 
o 

o 4 8 12 

FIGURE 5 - POWER DISSIPATION AND EFFICIENCY 

0,7 

0,6 

0,5 

0,4 

0,3 

0,2 

Q ~ 
("') (W) 

60 

VCC=9V /~ RL =811 
f = 1 kHz 

V 
L 

~ -......... 
"" p.ot -I V 

II 
fl 

40 

20 

0,1 

o 0 

o 0,5 PO(W) 

'''') p 

16 

12 

8 

4 

o 

FIGURE 4 - DISTORTION 

VCC=9V 
Rf = 120 11 
f =1 kHz 

RL = 811 >--

'-., 

J 
J 

V 
l./ 

0,4 0,8 1,2 1,6 Po (WI 

FIGURE 6 - MAXIMUM POWER DISSIPATION 
Pto 
max 
(W) 

t 

I I . 
T.mb'~C~ 1 T 

RL=411 RL =811 
1,2 

0,8 V 1/ ) 
/ V 17 

) 

0,4 
V I [7 

~ 

V 1/ 1/ 
V 

0 ~ ~ V 
o 4 8 12 VCC(V) 
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TYPICAL CHARACTERISTICS 
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FIGURE 7 - TYPICAL VALUE OF CB VERSUS Rf AND B 
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FIGURE 10 - VOLTAGE GAIN (CLOSED LOOP) 
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TYPICAL CHARACTERISTICS 

FIGURE 11 - DISTORTION FIGURE 12 - SUPPLY VOLTAGE REJECTION 
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FIGURE 13 - QUIESCENT OUTPUT VOLTAGE AT PIN 5 
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TYPICAL CHARACTERISTICS 

FIGURE 14 - QUIESCENT CURRENT FIGURE 15 - POWER RATING CHART 
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These specifications are subject to change without notice. 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 

The TCA 830SM is a monolithic integrated circuit designed for class B au
dio amplification, with up to 2.3 W output power; it is internally protec
ted against overheating. 
It provides the advantages following: 

• The high idling current stability obtained from a built-in temperature 
and voltage-compensating network makes thermal runaway impossible. 

• Open-loop gain is high enough to allow a great amount of feedback 
(low distortion) and keep a sufficient closed loop-gain (high sensitivity). 

• The use of PNP transistors in the preamplifier allows D.C. input voltage 
to be zero. 

• The exceptional D.C. output voltage stability and minimized potential 
loss, give to the output voltage high power capability. 

• The minidip package makes it easy to use where limited space is availa
ble. 

• Others highlights include: few external components and not any adjust
ment. 

+ Vee 

CB 

O.l~Fl 

VI 

100kfl 

C7 

1
1OO~F 
15V 

, 

Load connected to earth 

TYPICAL APPLICATION 

lOon 

1IIOMSON SEMICONDUCTORS 
Solll hNdqu.rt .... 
45, av. de l'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 946 97191 Talex : 204780 F 

C6 
l00~F 
15V 

0.1 ~F 

1 n 
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C5 
lO00~F 
15V 

RL 

TCA830SM 

AF AMPLIFIER 

CASECB-98 

PLASTIC PACKAGE 

PIN ASSIGNMENT 

VCC Output 

Bootstrap Ground 

Compensation Input 

Feed-b8ck Docoupling 
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ABSOLUTE MAXIMUM RATING 

RMine Symbol Value Unit 

Supply volUigO VCC 20 V 

Peak output current (no repetitive) 10 2.5 A 

Pak output current (repetitive) 10 2 A 

Junction temperature Tj + 150 °c 

Storage temperature Tstg -40, + 150 °c 

THERMAL CHARACTERISTICS 

Rating Volue 

Junction-amblent thermal resistance 85 

STATIC CHARACTERISTICS 
Tamb = 25°C (Unless otherwise noted) (Note 1) 

CharKte,istic Symbol 

Supply voltage VCC 

Quiescent output voltage (VCC=12V) PinS Vo 

Quiescent curront JVcc - 9 V) Pin 1 ICC 

Bla. curront (V CC • 12 V) Pin 6 IB 

Output power (d - 10" ; f - 1 KHz) Po 

RL-40;VCC' 9V 

RL -40 ;VCC- 6V 

RL-80 ;VCC-12V 

Maximum input voltage peak VI 

Input mimnce Pin 6 ZI 

Frequency respon .. (- 3 dB) 

VCC - 9 V; Rf' 58 0; C3 • 390 pF ; RL = 4 0 

Distortion 

VCC - 9 V; Po - 50 mW to 1 W ; RL = 4 0 ; Rf = 58 0 ; f = 1 KHz d 

Voltage gain (VCC -9 V; RL -4 O;f = 1 KHz) AV 

Open loop 

Clooed loop (Rf = 58 01 

Input noi .. voltage (VCC =9 V; RG = 0; B (- 3dB) - 40-10.000 Hz) Vn 

Input noi .. current (VCC' 9 V; B (- 3 dB)= 40· 10.000 Hz) In 

EffIciency (V CC • 9 V ; PO· 1.6 W ; RL -4 n ; f = 1 KHz) ~ 

Supply voltago rejection SVR 

(VCC - 9 V ; RL ·40 ; frippl. = 100 Hz ; Rf = 58 0) 

C2 -100"F 

C2- 25/-1F 

Ptot 

(W) 

1.25 

0.5 

o 

TCA830SM 

MAXIMUM POWER DISSIPATION 

" " "-"-
'" 25 50 15 100 126 150 

Tamb (oC) 

Min Typ Mol< Unit 

4 - 20 V 

5.3 6 6.7 V 

- 8.5 16 mA 

- 0.2 - "A 

W 

1.6 2 -
0.75 1.0 -
- 2.3 -
- - 310 mV 

- 5 - MO 

40 '10.000 Hz 

- 0.3 1 " 
dB 

60 75 -

34 37 40 

- 2 - "V 

- 0.1 - nA 

- 62 - " 
dB 

40 45 -
- 38 -

Note1: The above characteristics wer. obtained using the circuit shown in figure 1. (See page 6/7). 
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TCA830SM 

OUTPUT POWER VS SUPPLY VOLTAGE 
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DISTORTION VS OUTPUT POWER 
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DISTORTION VS OUTPUT POWER 
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DISTORTION VS OUTPUT POWER 
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FIGURE 1 - MEASUREMENT DIAGRAM 
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TCA830SM 

CASECB·98 

~ f'1ill'\l 

PLASTIC PACKAGE 

t 
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I 
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L 
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These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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TltOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 
AMPLIFICATEUR BF 

The TCA 830 SR i. a monolithic Imagrllt8d circuit dasigned for cia •• 8 
audio amplification, with up to 4.2 W output power; It i. internally 
protected against overh18tlng. 
It provide. the advantegM foll_lng : 
• The high Idling currept stability obtained from a built-in temperatureand 

voltage-compensating network maka. tharmal runaway imposaibla. 
• Open-loop gain I. hign anough to allow a great amount of fMdbeck (low 

distortion) and kMp a sufficient clooacl loop-gain (high .. n.ltivity). 
• The u .. of PNP transistors in the preamplifier allows D.C. input voltage 

to be uro. 
• The excaptionnel D.C. output voltage stability and minimized potential 

10-. give to the output voltage high power capebility. 
• The spaciIol Split - DIP ca .. make. it po_bIB to u .. a pert of tha printed 

circuit board a. a heat sink. 
• Others highlight. include: few extemal components and not any 

adi_ant. 
La TCA 830 SR est un circuit integre monolithique destine /I I"amplification BF 
classe B: sa puissance de sortie peut alteindre 4.2 W. II est protege interieu
rement contra Ie. temp4Jratures excessives. 
II presente les avantages suivants: 
• Regulation du courant de rapas en fonction de la tension d'alimentation et 

de la tempoirature, donc suppression du risque d'emballement thermique. 
• Gain de boucle ouverte SIeve, done possibilittld'appliquer un tauxde contre

reaction important (distorsion rtlduite) tout en conservant une sensibilit4! 
correct8. 

• Etage d'entrtle /I transistors PNP, ce qui Permet d'appliquer Ie Signal en un 
point dont Ie potentiel continu de rMerence est /lia masse. 

• Regulation de la tension continue de sortie, avec une !aible disPersion, ce 
qui lIarantit Ie fonctionnement symtltrique de I"tltage de puissance. 

• Possibilittl d'utiliser une portion de circuit imprimtl comme dissipateur de 
chaleur grAce /I son boitier Split - DIP /I ailetle. 

• Absence de rtlglage et nombre de composants exttlrieurs rtlduit. 

Maximum power dissipation 
Dissipation de puisance _"i_/e 

I"'. l'f 
4 

3 

""'-!~ 
, 

~ \ 
2 

~ ~ o 
o 25 50 75 100 125 t ... b(OCI 

1IIOM5ON SEMICONDUCTORS .............. 
411. ft. d. l'Europe - 78140 VELIZY. FRANCE 
T.1. : C3J 948 87 19/ Tele. : 204780 F 

(1) 

(2) 

(31 

With infinite heat sink 
Avec t'IIdMr.Jr ;nfini 

With a 25°CIW heat sink 
A_ mt/illtwr" 26"C 

Without heat sink 
Slur. ,MI;'MI' 

4&& 

TCA830 SR 

AF AMPLIFIER 
AMPLIFICATEUR BF 

CASE/BOITIER CB-'08 

PLASTIC PACKAGE 
BOITIER PLASTIQUE 

PIN CONFIGURATION 
BROCHAGE 

1 Vee 81_ 
2 Not to u_ Entr6e No pos utlll_ • __ 
3 Nat"'_ ~_nd 

No pas utlli .. r Substret at ..-
4 --... du P<*ompllflcateur 

Bootstrap '0 Output .... -'" 
6 ~Ian _de 1'6tage 

Compensation de sortie ._-"-,,,-Rl!seau de No pas utlll_ 
contre-nlection '2 Output 

7 "'"-PI- SortIe -..... ... 
Dt!couplage du 
pr<!ompliflcateur 

Tabmllltbo __ 

L'.ilene dolt 6tnI r6unle. Ie "- ! 
'-------___ ---Jz 

~~ 



TCA830 SR 

R2 .c 

BLOCK DIAGRAM 
SCHEMA ELECTRIQUE 

R'9 

J 
...... Ot1 

R,8 

Q ... 

.J018 
"-

va>< J 
RM ,,[Q25 

R21 ~ 

~---+--+--+-I--+--+-+--+-+-+-~:--(:~''''-t~ 
0'.:;:: Y Ot1 r<Q13 

QD2 
-(a' 

04,... 
os '" ~z, 

r.r 
R'6 

R • .'c 
R7 

.,. ." .,. ., 
• 6 

L-___________ ~vo~ 

'" 

LIMITING VALUES 
VA LEURS LIMITES ABSOLUES 

Supply voltage Vee 20 Tension d'miment.tion 

Peak output current (non repetitive) 
10 2,5 Coo,."", efft. tin lortie non ~~titif 

Peak output current (repetitive) 10 2 
COUflllJt eff. "" .onitl repltitif 

Junction temperature Ti 
-40 

T.""",.tu,. '* jonction t 150 

Storage temperature Tstg 
-40 

T.",~tu,. '* ,todt.". 1150 

2/6 
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STATIC CHARACTERISTICS 
CARACTERISTIaVES STA TlaVES 

Supply voltage 
Tension d'lIIimentation 

Ouiescent output voltage (pin 12) 
Tension. ,.,,0$ (broche 12) 

Quiescent current 
Cau,." t" "PM 

Bias current (pin 8) 
Cou,."t d'.nr" (broch.8) 

Output power 
PuilMflCe ,. ""tie 

Maximum input voltage RMS 
Tension trent. de RMStnllxima/e 

Sensitivity 
S .. .,;/i,. 

Test conditions 
Conditions de ITHlsure 

Vee=12V 

Vee = 9V 

Vee = 12V 

d = 10% 

RL =411 
f = 1 kHz 

Vee = 14 V 

d = 10% 

RL =411 
f = 1 kHz 

Vee= 12 V 

d = 10% 

RL ~411 

f = 1 kHz 

Vee=9V 

d = 10% 

RL =411 
f = 1 kHz 

Vee = 6V 

d = 10% 

RL =811 
f = 1 kHz 

Vee=16V 

d = 10% 

RL =811 
f = 1 kHz 

Vee = 12V 

Po =3,4W 

Vee = 12 V 

RL =411 
f = 1 kHz 
Rf =5611 

(Note 11 

Vee 

Vo 

lee 

IB 

Po 

Po 

Po 

\ 

Po 

Po 

Po 

VI 

S 

Note 1 The characterostlcs above were obtaoned using the circuit shown in figure 1 
Mellin} .", I., condition, de I. figure t 

Min. 

4 

5,3 

2,5 

TC;:~8R 

(Unless otherwise stated) 
(Swl indiution, cont,..;,..,) 

Typ. Max. 

20 V 

6 6,7 V 

8,5 16 mA 

0,2 p.A 

4,2 W 

3,4 W 

2 W 

0,8 W 

3,7 w 

2,3 w 

310 mV 

50 mV 

318 
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ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES 

Test conditions 
Conditions de mesure 

I nput resIstance (pin 8) 
I~d'''''''' IbrocM8) 

Vee=12V 

Frequency response (-3 dB) Rf =56n ._-_ .. 1-3 dB) e3 = 390 pF 

RL =4n 

Vee = 12V 

Po = 5OmW+ 
2W Distortion 

Di.tDnion RL =411 
Rf =5611 
f = 1 kHz 

Vol""" gain (open loop) 
Vec=12V 

RL = 411 GMn •• "lion ." boucle oure,. , = 1 kHz 

Vee=12V 
Vol""" gain (closed loop) RL =411 
0.;" de ."liDn en boucItJ 'tJrtnH Rf =5611 , = 1 kHz 

Vee = 12V 
I nput noise voltage RG =0 
r.",ion de bIIIit j r .. rtH 

B (-3dBJex,40. 
10, Hz 

Input noise current 
Vee = 12V 

CW_,.""'i,tron,'" B (-3 dB) = 40· 
10000 Hz 

Vee=12V 

Efficiency Po =3,4W R __ ' 

RL =40 
f = 1 kHz 

Vce = 12V 
RL =40 Supply vol""" .. jection 

Rdjoc';011 .1'_1«1011 ,./i __ 'ripple = 100 Hz 
Rf = 560 

ZI 

d 

AV 

AV 

Vn 

In 

T1 

C2=100jlF 

SVR 
p= 25pF 

Min. 

(Unless otherwise stated) 
($auf indications contra;res) 

Typ. Max. 

5 Mn 

40 - 10,000 Hz 

0,3 % 

75 dB 

34 37 40 dB 

2 uV 

0,1 nA 

62 % 

45 dB 

38 dB 

THERMAL CHARACTERISTICS 
CARACTERIST/OUES THERMIOUES 

*With tabs soldered to printed circuit with minimized copper ar.a 
Qi .... .." IOUtM' une 811'f11M nJdu;,. dt circuit imprirM 

Junction-c:.e thermal resi_ Rth(f-c:l R_ ........... u-"" .... ,_' 12 °e/w 

Junction .... bient thermal resistance Rth(j •• , R __ ... fJont:tiolt'-.' 70· °C/W 



MEASUREMENT DIAGRAM 
SCHEMA DE MESURE 

+vCC 

C7 C8 

l:goJ'F O"~F~ 

v, 

Tabs 

lOOkn Ailerte 

Figure 1 - Load connected 
to earth 
Ch.,.,..I.mMIII 

loon 

C6 
lOO~F 
15V 

12 

APPLICATION DIAGRAM WITH LOAD CONNECTED TO + VCC 
SCHEMA D'APPLICATION A VEC CHARGE AU + V CC 

+VCC 

~~--~------~--------, . 
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'OO~F 
25V 

, 
V, o--_------.....:~ 

l00kn 

Load connected to supply 
ow,.!111 + V CC 

0,1 ~F 
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These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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CASE I BOITIER CB-109 

PLASTIC PACKAGE 
BOITIER PLASTIQUE 

ell o.A.'.A. 
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C8-109 
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THOMSON 
SEMICONDUCTORS 

AF AMPLIFIER 
AMPLIFICATEUR BF 

The TCA 940,E is a monolithic integrated circuit designed for class B audio 
amplif"lCation, with up to 10 W output power. 
It provide. all the advantage. of integrated AF amplifier.: constant idling 
current and voItaga, high efficiency, low distortion; furthermore, an 
intamal c;ircuit protects it against overheating, supply overvoltage and load 
.hort-circuit. 
Tha TCA 940, E i. pin-to-pin compatible with TBA B10 AS. 
Le TCA 940, E est un circuit monolithique destine II I"amplification BF classe 
B; sa puissance de sortie peut atteindre lOW. 
II presente tous les avantages des amplificateurs BF into!gres: stabilite du 
courant et de la tension de rapos, randement eleva. faible distorsion; en outre, 
un dispositif interieur Ie protege contre I'echauffement excessif, les 
surtensions d'slimentation 8t Ie court-circuit de la charge. 
Le TCA 940,E .. st interchangeable broche II broche avec Ie TBA Bl0 AS. 

BLOCK DIAGRAM 
SCHEMA ELECTRIQUE 

llIOMSON SEMICONDUCTORS 
Sol .. hoodqu.rter. 
46, avo de ,'Europe' 78140 VELlZY· FRANCE 
Tel. : (3) 946 97191 Telex: 204780 F 
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TCA940 
TCA940 E 

AF AMPLIFIER 
AMPUFICATEUR BF 

CASES / BOITIERS 

CB-156 
TCA940 

CB-109 
TCA940 E 

PLASTIC PACKAGES 
BOITIERS PLASTIQUE 

PIN CONFIGURATION 
BROCHAGE 

, Vee 
2 Not lOu .. 

Ne pas utiliser 
3 Not to u .. 

Ne pas utiliser 
4 Bootstrap 

Bootstrap 
15 Compenaation 

Compensation 
6 Feed-back netWork 

Reseau de 
contre-reltCtion 

7 p,...,..plifier decoupIing 
Decoupillge du 
pre.mpUficateur 

a Input I Entr6e 
9 Subetr ........ 

~m~ 
du prHmphficateur '00 __ _ 

M .... del'''-ge 
de sortie 

11 Not to UN 
Ne pes utili", 

12 Output I Sort.e 

r.b must be grounded 
l"allette dOlt eire reume Ii la masse 

L-________________________________ -J~ 



TCA940. TCA940 E 

TCA940 
Maximum ~wer dissipation 
Dissipation puissance maximale TCA940 E 

Ptot Ptot 
(WI (WI 

5 5 

r\. r\ ~ 
(1) With infinite heat sink 

4 Avec redl"reur inflnl 4 
, 

" ~ With a IO°C/W heat sink I\.r?o~t-3 ~J I--
(2) 

3 
Avec radi.reur. 100CIW 'i,~ 

2 :..... '\ ~ 
(3) Without heat sink 2 L....-~ '\ l\ r--.... -- Sens ftldi"reuf ~ , ..... r--... ~ 

1 r--.. ~ 0 0 

0 25 50 75 100 125 T amb (OCI 0 25 50 76 100 125 Tamb(OI 

LIMITING VALUES 
VALEURS LlM/TES ABSOLUES 

Supply voltage 
VCC 24 V TWI'/on ".;ment.rion 

Peak output current (non repetitive) 
'0 3,5 A 

COUl'tllft crl,. en lOTtie non "petitif 

Peak output current (repetitive) 
'0 3 .A Cou,...,r ell. en lOme ,.pltitil 

Junction temperature Tj 
-40 °c 

T.mpIto",,. ,. jonwon +150 °c 

Storage temperature Tstg 
-40 °c 

T."",.,.",,. ,. .,oct.". +150 °C 
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ELECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

Test conditions 
Conditions de mesure 

Supply voltage 
Tension d'alimentation 

Quiescent output voltage (pin 12) Vee=18V 
Tension de fflpOS (broche 12) 

Quiescent current Vee=18V 
Courant de repos 

Bias current (pin 8) Vee=18V 
Courant d'entree (broche 8) 

d = 10% 

RL = 411 
f = 1 kHz 

Vee=20V 

d =10% 

RL =4l1 
f = 1 kHz 

Vee = 18 V 

d = 10% 
Output power 

RL = 4!l Puissance de sortie 
f = 1 kHz 

Vee = 16 V 

d =10% 

RL =8l1 
f = 1 kHz 

Vee=20V 

d = 10% 

RL =8l1 
f = 1 kHz 

Vee = 18 V 

Voltage for input saturation (peak) 
Tension saturant rentree (Nefe) 

Po =9W 

Vee = 18 V 
Sensitivity RL =4l1 
Sen,ibilire 

·f = 1 kHz 
Rf = 56 f! 

Input impedance (pin 8) 
Imp4dsnce d'entnJfJ (broche 8) 

(Note 1) 

Vee 

Vo 

ICC 

IB 

Po 

Po 

Po 

Po 

Po 

VI 

S 

ZI 

Note 1 The characteristics above were obtained using the circuit shown in figure 1 
Mesure dansles conditions de I. figure 1 

Min. 

6 

8,2 

7 

250 

TCA940. TCA940 E 

(Unless otherwise stated) 
(Sauf indicationscontrllires) 

Typ. Max. 

24 V 

9 9,8 V 

20 42 mA 

0;5 3 IlA 

10 W 

9 W 

7 W 

6,5 W 

5 
W 

mV 

90 mV 

5 Mil 
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TCA940. TCA940 E 
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ELECTRICAL CHARACTERISTICS 
CARACTERISTIOUES ELECTRIOUES 

FrequencV response (-3 dB) 
_".._,. (-3dBJ 

Distortion 
DI_on 

Voltage gain (open loop) 
G.n ,. _nil,., "" boucle OUdffe 

Voltage gain (closed loop) 
Chin de.n.ion en _le_ 
I nput noise voltage 
r.,.,ion de """r It renrtH 

Input noise current 
cw,."r de ""'It It renrtH 

Efficiencv 
R_r 

Supplv voltage rejection 
Rl/ecrJan de I'anduleriCltl .r«im.",.rion 

THERMAL CHARACTERISTICS 
CARACTERISTIOUES THERMIOUES 

Junction-case thermal resiltance 
R_ .. r/IwtrIItIW (joncrion-boltieTJ 

Junction-ambient thermal resiltance R __ ;qu. (joncrion .. __ J 

Test conditions 
Condition,. trlftUt'fI 

Vee = 18V 
C3 = lOOOpF 

Vee = lBV 

Po = 5OmW+ 
5W 

RL =40 
Rf =560 
f = 1 kHz 

Vee=18V 

RL =40 
f = 1 kHz 

Vee -18V 

RL =40 

Rf =560 

f -1 kHz 

Vee = 18V 
B(-3 dB) = 40 -

20000 Hz 

Vee = 18V 
B (-3dB) ;=40-

20 000 Hz 

Vee=18V 

Po =9W 

RL =40 
f = 1 kHz 

Vee=18V 

RL =40 

fripp Ie = 100 Hz 

B 

d 

AV 

AV 

Vn 

In 

T\ 

SVR 

Rth(j-cl 

Rth(j-a) 

(Unless otherwise stated) 
(s.uf indic.rion, contr.ire,J 

Min. TVp. Max. 

40-20000 Hz 

0,3 % 

75 dB 

34' 37 40 dB 

3 flV 

0,15 nA 

65 % 

43 dB 

10 °e/W 

80 °e/w 



ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES Tamb = 25°C 

Test conditions 
Conditions de mewre 

Supply voltage 
Vee Ten5ion d'alimentation 

Quiescent output voltage (pin 12) 
Vee = laV Vo Tension de rspos (broche 12/ 

Quiescent current (pin 1) 
Vee Courant dII repOs (brochfl 1) 

= lav lee 

Bias current (pin a) 
Vee = laV IB Courant d'enrrle fbroche 8) 

d = 10% 

RL = an 
f = 1 kHz Po 

Vee = 20V 

Output power 
Puisunce de $Ortie 

d = 10% 

RL = an 
I 

f = 1 kHz Po 

Vee = laV 

Voltage for input saturation (peak) 
VI ren,ion saturant I'ent. (erlN) 

Po = 5,4 W 

Vee = laV 
SensitivitY 
SlImibiliM RL = an S 

f = 1 kHz 
Rf = 56n 

Input impedance (pin a) 
ZI ImPeciance d'entrll8 (broche 8) 

Frequency response (-3 dB) Vee = la V 
B Bands passante (-3 dB! e3 = 1000 pF 

(Note 1) 

Note 1 The characteristics above were obtained using the circuit shown in figure 1 
Mesure dans les conditions de I. Figure 1 

TCA940, TCA940 E 

(Unless otherwise stated) 
(SWf indication, conrr.IFftJ 

Min. Typ. Max. 

6 24 V 

a,2 9 9,a V 

20 42 mA 

0,5 3 p.A 

6,5 w 

5 5,4 W 

250 mV 

90 mV 

5 Mn 

40 -20 000 Hz 
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TCA940. TCA940 E 

ELECTRICAL CHARACTERISTICS 
CARACTERIST/OUES ELECTRIOUES 

Test conditions 
Conditions de mesure 

Vee = lBV 

Po = 50mW-

Distorsion 3,5W 
Diltorsion RL = B~ 

R, = 56n , = 1 kHz 

Vee = 18V 
Voltage gein (open loop) 

RL = Bn Gain de tBnsion en boucle ouverte , = 1 kHz 

d 

AV 

... - 1--._- ---~----

Vee = lB V 

Voltage gain (closed loop) RL = Bll 
Gain de ttlnsion lin boucle fermee R, = 56 n , = 1 kHz 

-_._._. 

Vee = 18V 
Input noise voltage B(-3 dB) = 40· 
Tension de bruit" r.nt,we 

20000 Hz 

---- -

Vee = lBV 
Input noise current 
Cou,..nr de bruit" I'entrell B(-3 dB) = 40-

6/9 

466 

Efficiency 
Rendement 

Supply voltfge rejection 
R4jfICtion de I'ondul.t;on d'alimentation 

THERMAL CHARACTERISTICS 
CARACTERIST/OUES THERMIOUES 

Junction~case thermal resistance 
R~li'tMJctI thermiqulI (ionction·boitier)~ 

Junction4 ambient thermal resistance 
R •• i,tllnctl thermique (jonction-ambianteJ 

20000 Hz 

Vee = lBV 

Po = 5,4 W 

RL = Bn , = 1 kHz 

Vee = 18 V 

RL = 8n 

'ripple = 100 Hz 

* Tabs soldered to printed circuit with minimized copper area 
Anetta soucMes au circuit impri~ avec un. SUrfllCfI de cuivrtl rW/uire 

AV 

Vn 

In 

._-----

77 

SVR 

Rth(j-c) 

Rth(j-a) 

f---

----

(Unless otherwise stated) 
(5BUf indications contraires) 

Min. Typ. Max. 

0,2 % 

75 dB 

-- _ .... ------ - ._---- 1--.-----

34 37 40 dB 

--,-_.-

3 IlV 

- -------

0,15 nA 

--------------_ .. 

70 % 

43 dB 

12 °C/W 

70* °CIW 



• MEASUREMENT AND APPLICATION DIAGRAM 
• SCHEMA O'APPLICATION ET OE MESURE 

+Vcc 

loon 
o.l"FI ~I:~:F 

VI 

Tabs 

100 kn Ailen. 

Figure 1 

*CE = 5OOj.lF-15voltspourR L =80 

CE 1000j.lF -15 volts pour RL = 4 0 

TCA940, TCA940 E 

loo"F 
15V 

12 
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TCA940, TCA940 E 

OVERLOAD AND OVERVOL TAGE PROTECTION 
PROTECTION CONTRE LES SURCHARGES ET LES SUR TENSIONS 

Each po_ transistor is protected by a special, entirely integrated circuit which prevents it from working in dangerous 
conditions. The permitted area will not shrink with increased junction temperature. 
ChMIue ttwMImN de pui .. 1tCtI ., pro,." PI" un circuit spk.', Mtiiremtmr In~, qui remplche de fom:tionntlf'd8m tift conditions 
___ L '.,.. "..mI .. tie rttrriclt"". _nd II r.mplntu"'. /Onction_te. 

Ie 
IA 'I/j l// :// V/ 

~ 
3 

Permitted .... ~ ~, 
leach ,,,,nllotorl 

~ ::::-'''. (/ c ... u.mlltor 

'~ 
2 

~ 
, 

Jine 
~itlt.~ 

. ~ee =20 V 1JO 
-1 ~ 

" 
o 
o 5 10 15 

THERMAL PROTECTION 
SECURITE THERMIQUE 

~sJE 

~ , 
~ V. 

20 

'~ ~ ~ v~ 
~ 

3 Permitted .... ~ 
~~ 'r.~I .. or~ ~_I .. 1i 

,j,eu.mmo ~, 

2 
1\ 

o 
o 

f0v 
~ 

, 
~ , , 
~ ~ 

\ Load line ,., 
tJtool"'.cllll,.. 
\ VCC=20V_ 

I\iL ~4~ 
5 10 15 

When the die is overheated, available output current progressively falls down to O. 
_ II "".rllltlln~ ,'k/IIIu"" trop, I. COII"",t dllponlb/ll en 10_· tombe pfO/lTRll_r. o. 

lOmax 
(AI 

3 

2 

1 

0 
o 50 

""\ 
~ 
'\ 
\ 

100 

TciA~ 

~ ~ t--

~ 
20 

488 
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TCA940. TCA940 E 

CASE I BOITIER ca-109 

PLAIITIC PACKAGE 
BOITIER PLAIITIQUE 

CASE I BOITIER Ca-1&& 

PLAIITIC PACKAGE 
BOITIER PLASTIQUE 

These specifications are subject to changa without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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lltOMSON 
SEMICONDUCTORS 

20 W HI FI AUDIO POWER AMPLIFIER WITH SHORT-CIRCUIT 
PROTECTION AND THERMAL SHUT-DOWN 
AMPLIFICATEUR BF 20 W AVEC PROTECTION 

CONTRE LES COURTS-CIRCUITS ET LIMITATION THERMIOUE 
The lOA 1102 is a monolithic power amplifier with differential inputs 
specially intended for U18 al audio high fidelity amplifiar. Typically it 
provide.20Woutputpower(d= 1 %)atVcc = 28V, or± 14V, R L =4Q. 
It i. supplied in a special ca18 featuring very low thermal resistance. An 
intemal circuitry protects it against overheating, load and DC short-circuit. 
Each power transistor is protected by an original (and patented) circuit 
which prevents it from working in dangerous condition •. The parmitted 
area doesn't shrink with increased junction temperature. 
Tha TDA 1102 has the same pin configuration al lOA 1111 
Le TOA 1102 esl un amplificaleur BF inlegr. a enlrees differenlielles. 
specialemenl developpe pour les applications haule-fidelile. II fournil 20 W 
dans une charge de 40hmsavec une tension d'alimentationde 28Vou ± 14V 
(d= 1 %). 
II est monte dans un boitier de puissance a tres faible resistance thermique. Un 
dispositif interne Ie protege contre un echauffement excessif 8t contre les 
courts-circuits sur Is charge 8t directement sur la sortie. Chaque transistor de 
puissance en sortie est protege par un dispositif original (at brevete) qui 
I'empeche de travailler dans des conditions dangereuses. L'aire permise ne 
retrecit pas quand la temperature de jonction augmente. 
Le TOA 1102 a Ie m6me brochage que Ie TDA 1111 
• Output power to I Puissance de sortie ~ 28 V, Rl = 4Q 

d = 1 % tol a 20 W 
d= 10%to/a 26W 

• Protected against overheating / Protection contre surcharges thermiques 
• Loed and DC short-circuit protection / Protection court-circuit charge at 

sortie 
• Protected against inductive loads / Protection contre charges inductives. 

TDA1102 

20 W HI FI AUDIO POWER 
AMPLIFIER WITH SHORT-CIRCUIT 

PROTECTION AND THERMAL 
SHUT-DOWN 

AMPLIFICATEUR BF 20 W AVEC 
PROTECTION CONTRE LES 

COURTS-CIRCUITS ET LIMITATION 
THERMIQUE 

CASE I BOITIER CB-173 

Tab connected to .ubstrate 
Ailene au subslral 

11 

SP SUFFIX 
PLASTIC PACKAGE 

SUFFIXE SP 
BOITIER PLASTIQUE 

TYPICAL APPLICATION CIRCUIT 
SCHEMA O'APPLICATION TYPIOUE 

• Optional. ..... p. 8 
* Facultatif, voir p. 8 

11IOMSON SEMICONDUCTORS 
.... hoodqua" ... 
.&, .v. del'Europe· 781.0 VELIZY· FRANCE 
T.t. : (3) 946 9719/ Telex: 204780 F 

AV 

471 

RL 

I~: 

34da 

~~ 

CD ... 
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TDA1102 

SCHEMA INTERNE 
INTERNAL DIAGRAM 

r-~~~--.-~---~~-----Q7 

50-----4--

2 

L--_ ...... --+--+-o g 

contre 
.courts-circuit 

'----+--1 Short-circuit 
protection 

" 11 o--..... ---<~--....... - ........ --r-..... --<l>----+-__ t ___ L _-..,..-_-_-_~ .... _-_ _:.~~~O 10 

3 

BROCHAGE 
PIN CONFIGURATION 

BOITIER CB-173 
Case 

les braches 1 et 11 sont Pins 1 and 11 are internally 
reunies inttlrieurement et connected and jOined to the 
solidaires de I'ailene. tab. 

VALEURS LIMITES ABSOLUES 
ABSOLUTE MAXIMUM RATINGS 

Tension d'alimentation 
Supply voltage 

Temptlrature de jonction 
Junction temperature 

Temptlrature de stockage 
Storage temperature 

(11 

max. 

max. 

min. 
max. 

(1) Valeur limite assuree par Ie dispositif de protection interne . 
This limit value is automatically achieved by internal protection 

2/18 
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Substrat V 
Substrate - ee 

2 Entree non inverseuse 
Non inverting input 

3 

4 

5 

6 

Entree inverseuse 
I nverting input 

Ne pas utiliser 
Not to be used 

Filtrage 
Ripple rejection 

Ne pas uti liser 
Not to be used 

Vee 

Tstg 

36 

150 

- 40 
+ 150 

7 Bootstrap 
Bootstrap 

8 +Vee 

Sortie g 
Output 

10 -Vee 

11 Substrat V 
Substrate - ec 

V 



TDA1102 

CARACTERISTIOUES THERMIOUES DISSIPATION DE PUISSANCE MAXIMALE 

THERMAL CHARACTERISTICS Pto~ MAXIMUM POWER OISSIPATION 

IWI 

MIN. TYP. MAX. 15 

Resistance thermique Rth(j-a) 30 35 °C/W "- 1\(3) 
(jonction ambiante) i"'\.. \ (Junction ambient) 10 
thermal resistance No.2) 

, 
Resistance thermique Rth(j-c) 2,5 3 °C/W 

5 ',- ~ (jonction boitier) 
(Junction case) - .... (1) "' \ 
thermal resistance r- ~ 0 ~ 

0 50 100 TamblOC) 

(1) Sans radiateur (3) Radiateur infini 
Without heatsink Infinite heatsink 

(2) Avec radiateur 5°C/w 
With heatsink 5°C/W 

CARACTERISTIOUES GENERALES Tamb = 25°C (Voir schema test page 5) 
GENERAL CHARACTERISTICS (Refer to the test circuit page 5) 

PARAMETRES CONDITIONS DE SYMBOLES UNITES 
PARAMETERS MESURE SYMBOLS MIN. TYP. MAX. 

UNITS 
TEST CONOITIONS 

Gamme de V CC en fonctionnement VCC 12 32 V 
V CC operating range 

Courant de polarisation VCC=28V IB 100 400 nA 
I nput bias current 

Tension de decalage II I'entree V IO ±3 mV 
Input off5<)t voltage 

Courant de decalage II !'entree 
I nput offset current 110 ± 25 nA 

Courant d'alimentation au repos VCC=14V ICC 20 mA 
Quiescent supply current 

VCC=2BV ICC 25 mA 

Courant crite en sortie (Voir courbe page 14) 10 ±3,5 A 
Peak output current (See curve page 14) 

Bande passante (-3 dB) B 30 ·120 000 Hz 
Frequency response 

Distorsion RL = 4n d 
Distortion 

VCC= 28V 

Po = 15W 
f = 1 kHz 0,3 1 % 
f = 40 Hz • 15 kHz 0,5 % 

RL =4n d 
VCC=28V 
Po = 150mW.l0W 
f = 1 kHz 0,1 0,5 % 
f = 40 Hz.15 kHz 0,2' % ~ 

3/18 
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TDA1102 

CARACTERISTIQUES GENERALES (suite) 
GENERAL CHARACTERISTICS (continued) 

Tamb = 25°C 

PARAMETRES 
PARAMETERS 

Puissance de sortie 
Output power 

Rejection de I'ondulation 
d'alimentation 
Supply voltage rejection ratio 

Gain de tension (boucle ouverte) 
Voltage gain (open loop) 

CONDITIONS DE 
MESURE 

TEST CONDITIONS 

Vee=2SV 
Vee=24V 

RL = 40 
d = 1 % 
f = 1 kHz 

Vee = 2S V 
RL = SO 
d = 1 % 
f = 1 kHz 

Vee=2SV 
RL = 4 0 
d = 10% 
f = 1 kHz 

Vee=2SV 
RL = SO 
d = 10% 
f = 1 kHz 

Vee= 2S V 
RL = 40 
l!Nee= 1 Vpp 
frippl€' 100 Hz 
AV = 34dS 
Co = l00jlF 

f = 1 kHz 

Gain de tension (boucle fermee) (Note 1) f = 1 kHz 
Voltage gain (closed loop) 

Resistance d'entree 
I nput resistance 

Temperature de la protection thermique 
Thermal shut down temperature 

Tension de bruit ramenee A I'entree 
I nput noise voltage 

Tension A vide borne 5 (N e 2) 
Voltage pin 5 (when unconnected) ot 

RG = 10 kO 
B = 40 Hz ... 20 kHz 

Vee=2SV 

SYMBOLES 
SYMBOLS 

SVR 

Note 1 - Plage de gain pour laquelle la compensation interne assure une bonne stabilite. 
Voltage gain range giving good stability with the internal compensation. 

(Voir schema test page 5) 
(Refer to the test circuit page 5) 

MIN. TYP. MAX. 

15 

19 

30 

20, 
15 

10,4 

25 

13 

57 

90 

5 

155 

3 

20 

60 

UNITES 
UNITS 

W 
W 

W 

w 

w 

dB 

dB 

dB 

MO 

jlV 

V 

Note 2 - La borne 5 fournit, A la mise sous tension, Ie courant necessaire A la charge du condensateur de d6couplage. 
En regime 6tabli, Ie pont de polarisation exterieur lui impose un potentiel superieur, bloquant ainsi Ie transistor 
de charge rapide. 
When switching on, pin 5 will provide sufficient current to rapidly charge decoupling capacitor. 
At steady state, external biasing bridge will set on pin 5 a greater voltage; thUS, charging transistor gets OFF. 
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TDA1102 

CIRCUIT DE MESURE (alimentation simple) 
TEST CIRCUIT (single supply) 

180kn 
r---t~------~-------------------1~--t----O+Vcc 

.--.... ---15 

10 ..... I00"F~CD 

c i 

680 kn 

o-J I-----+---f 
470 nF 

l00kn 

loon 

Fig. 1 - PUISSANCE DE SORTIE TYPIQUE EN FONCTION 
DE LA TENSION D'ALIMENTATION 

Po 
(W) 

32 

28 

24 

20 

16 

12 

8 
4 

o 

TYPICAL OUTPUT POWER VERSUS SUPPLY 
VOLTAGE 

I 
f-- f---

RL =4n 

f =, kHz 

d = 10% V 
V 1/ 

..... ~ V d=l% 

1/ ~ V 
~ 1' ...... 10-"" 

~ P 

16 20 24 28 

Rl = 120kO 
R2 = 470kO 

R3 = 10kO 

AV = 34dB 

Fig. 2 - PUISSANCE DE SORTIE TYPIQUE EN FONCTION 
DE LA TENSION D'ALIMENTATION 

Po 
(W) 

16 

14 

12 

10 

8 
6 

4 

2 
o 

TYPICAL OUTPUT POWER VERSUS SUPPLY 
VOLTAGE 

f-- RL =8n 
f = 1 kHz --L 

~ ..., 1/ 
d=Hi%,..., V 
l/ V 

V I..;' d=l% 

j.,...o' :::.,...f"" 
1,..-0 joo'" 

16 20 24 28 32 VCC(V) 
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TDA1102 

Fig.3 - DISTORSION TYPIOUE EN FONCTION DE LA 
PUISSANCE DE SORTIE 

d 
(%1 

0,3 

0,2 

0,1 

TYPICAL DISTORTION VERSUS OUTPUT 
POWER 

I 
VCC=2SV 

AV = 34 dS 

I--
RL =40 

\ 
II ,= 10 kHz 

,"-
'" 

II 'I=~~Z 

• '1- 1 rHIZ 

I 

Fig,5 - DISTORSIDN TYPIOUE EN FONCTION DE LA 
PUISSANCE DE SORTI E 
TYPICAL DISTORTION VERSUS OUTPUT 

d POWER 
(%1 

9 
8 
7 

6 
5 
4 

3 
2 

VCC=2SV , = 1 kHz 

AV = 34 dB 

RL =40 

Fig. 7 - 'DISTORSION TYPIOUE EN FONCTION DE LA 
FREOUENCE 

d 
(%1 

0,4 
0,3 

0,2 

TYPICAL DISTORTION VERSUS FREOUENCY 

VCC -2SV 

Po = 15W 

AV = 34dB 

RL =40 

'" / 

5 
, (Hz) 

Fig. 4 - DISTORSION TYPIOUE EN FONCTION DE LA 
PUISSANCE DE SORTIE 
TYPICAL DISTORTION VERSUS OUTPUT 

d POWER 
I (% 

9 
8 
7 

6 

5 

4 

3 
2 

I--
I--
I--
I--

I 
I-- VCC = 28 V 

I--Av = 34dB 

1-' = 1 kHz 

I- RL =80 

--

-

Fig.6 - DISTORSION TYPIOUE EN FONCTION DE LA 
FREOUENCE 

d 
(%1 

0,4 

0,3 

0,2 
0,1 

TYPICAL DISTORTION VERSUS FREQUENCY 

VCC=28V 

Po = lOW 

AV = 34dB 

RL =40 

..... I..; 

5 
, (HzI 

Fig.8 - SENSIBILITE TYPIOUE EN FONCTION DE LA 
PUISSANCE DE SORTIE 

280 
240 
200 
160 
120 
80 
40 
o 

TYPICAL SENSITIVITY VERSUS OUTPUT 
POWER 

l- I-- VCC=28V 

l- I--
, = 1 kHz 
RL =40 V 

j..;' AV - JOdB 

1......-
1/ 

--; 
..... V 

I ~ -,... 
Av = 40dS 

f? I 
6 12 18 24 



Fig. 9 - SENSIBILITE TYPIQUE EN FONCTION DE LA 
PUISSANCE DE SORTI E 

VI 

ImVI 

400 

300 

200 

100 

o 

TYPICAL SENSITIVITY VERSUS OUTPUT 
POWER 

I-- _VCC=28V. 
f =1 kHz 

" )-- - RL =80 AV - 30dB .." 
./ 

i"'" 
/ 

~ 

/ ~ AV 40dB 

~ 
o 4 8 12 

Fig. 11 - COURANT DE REPOS TYPIQUE EN FONCTION 
DE LA TENSION D'ALIMENTATION 

ICC 
ImAI 

60 

40 

20 

o 

TYPICAL QUIESCENT CURRENT VERSUS 
SUPPLY VOLTAGE 

i-

8 12 16 20 24 28 V 

Fig. 13 - PUISSANCE DISSIPEE TYPIQUE ET RENDEMENT 
EN FONCTION DE LA PUISSANCE DE SORTIE 
TYPICAL POWER DISSIPATION AND EFFICIEN· 
CY VERSUS OUTPUT POWER 

• 

6 

5 

4 

3 

2 
1 

o 

f--'-
-
-

1 
I 

r 
o 

VCC=28V 
)--RL =80 

1--1 = 1 kHz 

)--AV = 34dB 

./ 
10' 

~ 

5 

\ 

1,-
J 

~ 
P 

1/ 
1%1 

~'::-

80 
70 

60 
50 

40 

30 
20 

10 

10 
o 

POIWI 

TDA1102 

Fig. 10 - FREQUENCE DE REPONSE EN BOUCLE 
OUVERTE 

AV 

IdBI 

100 

50 

o 

OPEN LOOP FREQUENCY RESPONSE 

....... 
I' 

r-.... 
........ 

1022 5 103 2 5 1042 5 105 2 5 106 f (Hzl 

Fig. 12 - PUISSANCE DISSIPEE TYPIQUE ET RENDEMENT 
EN FONCTION DE LA PUISSANCE DE SORTIE 
TYPICAL POWER DISSIPATION AND EFFICIEN-

p.o. CY VERSUS OUTPUT POWER 1/ 

IWI 1%) 
I--f- AV = 34 dB 

12 
10 

8 

6 
4 

2 

o 

-

-

-

I 
I 
--'-'I 

o 

)--
VCC=28V 

r- f = 1 kHz 
)--r- RL =40 

V / 
/' 

/ 

5 10 

i,..o-""'" 
l"-

PtOt 

15 20 

~ 

80 
70 

60 

50 
40 

30 

20 

10 
o 

25 Po(W) 

Fig. 14 - TENSION BORNE 5 EN FONCTION DE VCC 
PIN 5 VOLTAGE VERSUS VCC 

V5 
(V) 

20 

10 

o 

t- T amb = 25°C 

o 10 

V 
'" / 

,/ 
10' 

20 

7118 
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TDA1102 

SCHEMAS D'APPLICATION 
APPLICATION CIRCUITS 

Fig.15- AMPLIFICATEUR BF HAUTE FIDELITE AVEC 
ALIMENTATION DOUBLE 
HI·FI AUDIO AMPLIFIER WITH SPLIT POWER 
SUPPLY 

47 nF 

r------------------t---~--~+VCC 

loon 

8 

TDA1102 91>---4-...... --1>-----, 

Entr6e -----1..---..... -----12 I,ll 
Input ~ 

R5 
2,2n 

C3 10 

R3 
220kn 

Vitesse de montee 
Slew rate 2,5 V IjJs 

Gain 
L---~------------------~--_1~--<>-VCC 

R2 
AV = 20 log. (Ai' + 1) 

Application typique 
Typical application: Rl = 6,8 kil, R2 = 330 kil, AV= 34 dB 

Quand Ie circuit "aooutrap" n'est pas utilise (Ra et Ca supprimt!s, les broches 7 et a reliees 6 +Vccl. la tension de 
dt!chet vers Ie haut augmente d'environ 1 V, ce qui reduit la puissance disponible. 
When the bootstrap circuit is not used (RB and CB removed, pins 7 and B tied to +Vccl. upper voltage loss becomes 
approximately 1 volt greater, consequently output power is reduced. 

8118 
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Eche".: 1 
Scale: 

Circuit imprime et disposition des composants 
p.e board and component layout 

eOt~ composants 
Component side 

+Vee Prise HP 
Loudspeaker 
connections 

-Vee 

eOt~ cuivre 
Copper side 

TDA11 02 Entr~. 
Input 

TDA11 02 

9/18 
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TDA1102 

Fig.16 - AMPLIFICATEUR 8F HAUTE 
FIDE LITE A UNE SEULE 
TENSION D'ALIMENTATION 
HI-FI AUDIO AMPLIFIER WITH 
SINGLE POWER SUPPLY 

C2 C 
10 ... 100"F I D 

CI 

180 kn 

R8 

680 kn 
R7 

o---II--+----l 

R1 
R2 
R3 

120kn 
470kn 

10 kn, Av 

470 nF 

34 dB 

+ VCC 

lO,l"F 
C7 

,N 

loon 

8 -:J 
100"F 

TDA1102 9 

3 CL 

R2 

RL 

0,1 "F 

C4. 

Quand Ie circuit "Bootstrap" n'est pas utilise (RB at CB supprimes, les broches 7 et B reliees ~ +VCC),la tension de 
dt!chat vers Ie haut augmente d'environ 1 V, ce qui reduit Ie puissance disponible. 
When the bootstrap circuit is not used (RB and CB removed, pins 7 and 8 tied to +Vccl. upper voltage loss becomes 
approximately 1 volt greater, consequently output power is reduoed. 
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Echelle : 1 
Scale: 

Circuit imprime et disposition des composants 
P.C board and component layout 

COte composants 
Component side 

COte cuivre 
Copper side 

+VCC 

Entr6e 
Input 

TDA1102 

11/18 
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TDA1102 

Fig.17 - APPLICATION TYPIQUE EN PONT AVEC ALIMENTATION OOUBLE 
TYPICAL BRIDGE AMPLIFIER CONFIGURATION WITH SPLIT POWER SUPPLY 

~----+--+--o + V CC 
Cl0 C9 

220 nF * • 2200 ~F 

C2 
100 nF 

Gain en tension de I'amplificateur A 
Voltage gain A amplifier 

RS 
AV(A) = 20 L09'(R5/1R6 + 1) 

Gain total 
Total gain 20 LOg·I~~ I 46 dB 

12/18 
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Gain en tension de I'amplificateur B 
Voltage gain B amplifier AV(B) = 20 ~Og·l- :~ I 
Avec 
With R7 = 470 kn, RS = 220 kn, R5 = 4,7 kn, R6 = 4,7 kn, AV(A) = AV(B) = 40 dB 

PARAMETRES 
PARAMETERS 

Puissance de sortie 
Output power 

Tension de decalage en sortie 
Output offset voltage 

CONDITIONS DE 
MESURE 

TEST CONDITIONS 

Vee ±14V 
RL sn 
f 1 kHz 
AV(A) = AV(B) = 40 dB 
d 1 % 
d = 10% 

R7 = 470 kn, RS = 220 kn 
R5 = 4,7 kn, R6 = 4,7 kn 
AV(A) = Av(B) = 40 dB 

MIN. TYP; MAX. 

36 
44 

5 

UNITES 
UNITS 

W 
W 

mV 



TDA110Z 

Amplificateur tvpique en pont avec alimentation double (pour Ie circuit de la figure 17) 
Typical bridge amplifier configuration with split power supply (for the circuit of figure 17) 

Fig.IS - DISTORSION TYPIQUE EN FONCTION DE LA 
FREQUENCE 

d 
1%1 

1 

0,8 

0,6 

0,4 

0,2 

o 

TYPICAL DISTORTION VERSUS FREQUENCY 

VCC= ±14V 

Po = 20W 

RL = Sn 
f-- -

~ -

[7 
~ ~ 

2 5 

104 IIHzI 

Fig.19 - DISTORSION TYPIQUE EN FONCTION DE LA 
PUISSANCE DE SORTIE 
TYPICAL DISTORTION VERSUS OUTPUT 

d POWER 
1%) 

9 
8 

7 

6 
5 
4 
3 
2 

1 

o 

- ~VCC~ ±14V 
R = sn, 

o 5 10 20 

I - I kHz 

J 
I 

II 

J 
1/ 

J' 

30 
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TDA1102 

Echelle: 
Scale: 

14/18 
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Circuit imprime et disposition des composants pour Ie circuit de 10 figure 17 
p.e board and component layout for the circuit of figure 17 

;.'" 

C6te composants 
Component side 

;+ ....... -~-...,--I 

Prise HP 
Loudspeaker 
connections 

! 

A TDA1102 Entree B 
Input 

Ailette reliee interieurement au - VCC 
The tab is internally connected to - Vee 

C6te cuivre 
Copper side 



Fig.20 - APPLICATION TYPIQUE EN PONT AVEC ALIMENTATION SIMPLE 
TYPICAL BRIOGE AMPLIFIER CONFIGURATION WITH SINGLE POWER SUPPLY 

220nF 

Vlo-J 
RG < 10kn Cl 

Pa=36W. d 
VeC= 2S V 
RL = sn 

1% 

100 kn 

470 nF 

C2. 
RS 

CEI 

220nF~ 

C9 

100 kn 

R4 

470 nF .C4 

Gain an tension des amplificateurs A et B 
Voltage gain A and B amplifiers 

Rl 
AV(A) = 20 Log'(R2I1R6 +1) 

RS 

TDA1102 

avec 
wilh ftl R3 470 kn. Rt R4 15 kn. R5 R6 100 kn, AV(A) = AV(B) = 30 dB 

Gain total Va 
Total gain 20 Log. (-) = 36 dB 

VI 
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Amplificateur typique en pont avec alimentation simple (pour Ie circuit de la figure 20) 
Typical bridge amplifier configuration with single power supply (for the circuit of the figure 20) 

Fig.21 - DISTORSION TYPIQUE EN FONCTION DE LA 
FREQUENCE 
TYPICAL DISTORTION VERSUS FREQUENCY 

d 
1%1 

-
VCC =28 V 

I-Po =20W 

0,5 

0,4 

0,3 

0,2 

0,1 

I\. 

o 
101' 

\. 
....... 

.-
RL - 81l 

J 
, 

s 
IIHzl 

Fig.22 - DISTORSION TYPIQUE EN FONCTION DE LA 
PUISSANCE DE SORTIE 
TYPICAL DISTORTION VERSUS OUTPUT 

d POWER 
(%1 

9 

8 
7 

6 

5 

4 

3 
2 

I--

f--

o 
o 

VCC=28V 
I = 1 kHz 

f---

10 20 

--

~ RL = 81l f----

~ 

-+--

~ f--

I 
I 

./ 

30 40 



Circuit imprim6 et disposition des composants (pour Ie circuit de 18 figure 20) 
p.e board and component layout (for the circuit of the figure 20) 

Masse 
Ground 

Echelle: 1 
Scale: 

Entr6e 
Input, 

COt~ composants 
Component side 

+VCC 

COt~ cuivre 
Copper side 

TDA1102 
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TDA1102 

PROTECTION CONTRE LES SURCHARGES ET LES SURTENSIONS 
OVERLOAD AND OVERVOLTAGE PROTECTION 

Chaque transistor de puissance est prot~ par un 
circuit spticial, enti~rement inttlgr6, qui I'empkhe de 
fonctionner dans des conditions dangereuses. L'aire 
permise ne retrkit pas quand la temp6rature de jonc· 
tion augmente. 

Each power transistor is protected by a special, enti
rely integrated circuit, which prevents it from working 
in dangerous conditions. The permitted area will not 
shrink with increased junction temperature. 

3 ~~I-+A----+--+--+--I 

2 

o ~-L~~-LX-LL-L~-L~LL-LJ 
o 6 12 18 24 30 

CASE / BOITIER CB-173 

SP SUFFIX 
PLASTIC PACKAGE 

SUFFIXE SP 
BOITIER PLASTIQUE 

These specifications are subject to change without notice. 
Plea58 inquire with our sales offices about the availability of the different packages. 
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1lI0MSON 
SEMICONDUCTORS 

POWER AUDIO AMPLIFIERS 8 TO 20 W 
AMPLIFICATEURS BASSE FREOUENCE 8 A 20 W 

The TDAllll is a po_r amplifier, specially intended for use audio high 
fidelity amplifier. 
It is supplied in special case featuring very low thermal resistanca. 
The junction temperature is limited by an internal protection circuit. 
Le circuit integn\ monolithique TOA 1111 est un amplificateur de puissance, 
particulierement destine aux applications amplificateur basse -frequence haute 
fidslils. 
II est presente en boitier specialli tres faible resistance thermique. 
La temperature de jonction est limitee par un circuit de protection interne. 

So 
J[ 11 ][ 

PIN CONFIGURATION 
BROCHAGE 

Ot 

)[ 

2 3 4 5 67 8 9 10 11 

TDA1111 

POWER AUDIO AMPLIFIERS 
8T020W 

AMPLIFICATEURS BASSE 
FREOUENCE 8 A 20 W 

eASE / BOITIER eB·173 

Tab io connected to oubatr.t 
Ailetle relise au substral 

SP SUFFIX 
PLASTIC PACKAGE 

SUFFIXE SP 
BOITIER PLASTIQUE 

1 Substrat 
Subslral 

-Vee 

2 Non inverting input 
Entree non inverseuse 

3 Inverting input 
Entree inverseuse 

4 Frequency compensation 
Compensation en frequence 

6 No connected 
Ne pas connecter 

6 Not to be used 
Ne pas utiliser 

7 Boostrap 
Bootstrap 

8 +Vee 
9 Output 

Sortie 

10 -Vee 
11 Substrate -Vee 

Subslral 

~ 
~----------------------------------------------------------------------------------~~ 
lBOMSON SEMICONDUCTORS 
Sales headquarters 
45,8\1. de l'Europe - 78140 VELlZY- FRANCE 
Tel. : (3) 946 9719/ Telex: 204780 F 
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THERMAL CHARACTERISTICS 
CARACTERISTIQUES THERMIQUES 

Junction·ambient thermal resistance 
(max) Rtllistancs thermiqu8 (jonction-ambiante) Rth(j-a) 

Junction-<:ase thermal resistance (max) Rthlj-c) Res;stBnce thermique (jonction-bottisr) 

Maximum power dissipation 
Dissipation de puissance maximale 

15 

10 

o 

-
\ 

\. 
1\ (2) 

r- ....., 111 '\ 
....... -~ o 50 150 

(1) Without heatsink 
Sans radiateur 

(2) With heatsink 5°C/W 
Avec radiilteur 5°C/W 

TYPICAL THERMAL PROTECTION CHARACTERISTICS 
CARACTERISTIOUES TYPIOUES DE PROTECTION THERMIOUE 

Imax 
IAI 

4 

Tamb(OCI 

\ 
\ 

o 
o 50 100 

35 °C/W 

3 °C/W 



ABSOLUTE RATINGS (LIMITING VALUES) 
VALEURS LlMITES ABSOLUES D'UTILISA TlON 

Supply voltage 
Tension d'alimentation 

Operating supply voltage 
Tension d'alimentarion en charge 

Junction temperature (1) 
Temperature de ionction 

Storage temperature 
Temperature dII Slockage 

VCC 

max. Tj 

min. Tstg 
max. 

(1) This limit value is automatically achieved by internal protection 
ValflUr limite IIssuree par Ie dispositif de protection interne 

GENERAL CHARACTERISTICS 
CARACTERISTIQUES GENERALES 

Input bias current 
Courant d'ent. 

I nput noise voltage 
Ttmsion de bruit ramenee II "entree 

Quiescent supply current 
Courant daliment.tion au repas 

Peak output current 
Courant erlte en sortie 

Output power 
Puissance de sortie 
(See application diagram) 
(Vo;r schema d'applicstion) 

Supply voltage rejection 
Rejection de rondulBtion 
d'slimentation 

Test conditions 
Conditions de mesure 

RG = 10 kO 
B = 20 kHz 

VCC = 14V 

Vee = 28V 

28 V 
=40 

=1% 

= 1 kHz 

= 28V 
= 2 V p.p 
= 100 Hz 
= 33dB 
= 28dB 

ICC 

ICC 

SVR 

Min. 

15 

40 

45 

TDA1111 

(Unless otherwise stated) 
(Sauf indications contra;rBs) 

30 V 

28 V 

150 °c 

-25 °C· 

+150 °c 

(Unless otherwisohtated) 
(Sauf indications contraires) 

Typ .. Max. 

200 

4 

20 

25 

±3,5 

20 

53 

58 

nA 

JJ.V 

mA 

mA 

A 

w 

dB 

3/9 
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TDA1111 

APPLICATION CIRCUITS 
CIRCUITS D'APPLICATION 

HI - FI AUDIO AMPLIFIER WITH SPLIT POWER SUPPLY 
AMPLIFICATEUR SF HAUTE FIDEL/TE, ALIMENTA TlDNS SYMETRIOUES 

Ra 
loon 

Input 0--.... ------1 
Em," Ca 

loo~F 

TDA 1111 

R4 

Rt 

R2 

2.2 n 

f" 

Gain 
Gain 

Bandwidth 
&lnde JMS$IInte 

RI Y 
B =R2 Cl 

(small signal) 
(petit signa!) 

Typical application 
Applicllt;on typique 

Y = 2,7 _ 10-4 S typ_ 

Rl = 6,8 kn, R2 = R3 = 220 kn, Cl = 68 pF, C2 = I nF, R4 = 270 n 

AV= 33 

B = 40 Hz -120 kHz 

+VCCf2 

1000 ~F O.I~F 

RL 

4n 

0.1 ~F 
1000 ~F 

-Vccf2 

1 VI",s 
Slew-rate 
VltfllSB de montrle 

When the bootstrap circuit is not used (R B and CB removed, pins 7 and 8 tied to +VccI, upper voltage loss becomes 
approximately 1 volt greater; consequently output power is reduced. 

Ou.nd I. Circuit "Bootltrllp" n'.tp.Jlutili_ (RSllr CSlupprimes./sl broch. 14 tit 1 ,."U_ B +VCCJ.I. tension dfltMchet ven leMut 
w",.."re d'.n~iron 1 V. ce qui rBduit ,. puiusncfl dilfJOnible. 



APPLICATION CIRCUITS 
CIRCUITS D'APPLICA nON 

HI - FI AUDIO AMPLIFIER WITH SINGLE POWER SUPPLY 
AMPLIFICATEIJR BF HAUTE FIDELlTE, A UNE SEULE TENSIDN D'ALIMENTATION 

1N 4148 

TDA1111 

r------.------------~~----------_.--------------------------._----~+vcc 

680 kl! 

CI o---f 1----+-___ ---" 

12 kll 

The output power is the same as in previous case 
La puissance de sortie est la mime que dans Ie montllf}B preudEnt 

Voltage gain 
G.in tin tension 

R2 
: AV=R1+ 1 =28 

RS =10011 

Bandwidth 
Sande passante 

R2 
270 kll 

I 
I 

-'-C3 
2,2 n '"T" 

I 

I "'"' ~" 
< • 

B = 12 Hz - 140 kHz 

Fo. highe.voltage gain, C3 and R6 should be uaed, C3 _ R6 should be kept lowe. than C4 ,RL and C,_ R,'owe.than 10mS'for 
better transient overloading protection. 

Si on desire un gain en tension plus eleva. il faut employer C3 et R5. Pour une meilleure resistance aux surcharges transitoires. la 
constante de temps C3 . R5 doit rester inferieure i\ C4 . RL at C •. RI inf8rieur ill 10 mS. 

5/9 
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TDA1111 

APPLICATION CIRCUITS 
CIRCUITS D'APPLICA TlON 

AF AMPLIFIER WITH TONE CONTROLS 
AMPLIFICATEUR DE PUISSANCE AVEC REGLAGES DE TONALITE 

680 kn 

12 kn +2 

0,47 ~F 

TDA 1111 

l'~F 
Input~ 
Entr8e~ 

l~~S~~V 
10 kn 

0,47 ~F 

The output power is the same as in previous case 

1,11 

10 kn 

La puiSSllnce de IOrtie est I. mime que dans /e montage pr4cedent 

AV(1 kHz) 29 dB 

A V (40 Hz, 20 kHz) = 29 ± 14 dB 

3,3 of 

10 

470 pF 

Treble. 
Aigiies 

100 kn Lin. 

3,9 kn 

56 pF 

33 of 33 of 

100 kn Un. 
Bass 
Basses 

10 kn 

+ -

R1 
5,6 kH 

R2 
non 

3.300 ~F 

RL 

411 



INTERNAL DIAGRAM 
SCHEMA INTERNE 

7 8 

~L 

~L 

~~ 

~~ 

5 

" 

9 

~~ 

~ 

!" 
~ 

~~ 

y 

Thermal safety 
SlicuriffJ thermiqull 

I 

I 

TDA1111 

10 

.t 

... ..... 

\...t 

.t 
4 

t 
1 

r--

3 

Y 
7'----

2 1,11 

719 
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I I 
Po = f(VCC) 
f = 1 KHz 24 

d=l% / 
V 

22 

I 
/ 

rJ 

20 

18 

16 

8 

J 

- / 
1/ II / RL=2j }L=40 /RL =80 

V' V V 
/ 

7 -/ / 
17 

/ / 
l7 

14 

12 

10 

6 

4 

2 
./ 

o 
o 4 8 12 16 20 24 28 32 
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DIN 

eEl 

CASE / BOITIER CB-173 

., 
SP SUFFIX 

PLASTIC PACKAGE-

SUFFIXE SP 
BOITIER PLASTIOUE 

, 
CB-173 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 

TDA1111 
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THOMSON 
SEMICONDUCTORS 

10 W CAR RADIO AUDIO AMPLIFIER 

The TDA 2003 has improved performance with the same pin configuration as 
the TDA 2002. The edditional features of TDA 2002; very low number of exter
nal components, ease of assembly, space and cost saving, are maintained. 
The device provides a high output current capability (up to 3.5 AI very low 
harmonic and cross-over distortion. 
Completely safe operation is guaranteed due to protection against DC and AC 
short circuit batween all pins and ground, thermal over-range, load dump vol
tage surge up to 40 V, polarity inversion and fortuitous open ground. 

BLOCK DIAGRAM 

THOMSON SEMICONDUCTORS 
S •• e. hHClqulrta,. 
45, av. de l'Europe - 78140 VELIZY - FRANCE 
Tel. : (3) 946 9719 I Telex: 204780 F 499 

TDA2003 

10 W CAR RADIO 
AUDIO AMPLIFIER 

CASE 

CB-367 

SP SUFFIX 
PLASTIC PACKAGE 

PIN CONFIGURATIONS 

CB 367 
Top view 

3 5 

CB-3IIO 
Top view 

2 4 

1 Non inverting input 

2 Inverting input 
3 Ground 
4 Output 

6 Supply voltage 

Tab i. connected to pin 3 

~ ______________________________ ~i 



TDA2003 

MAXIMUM RATINGS 

Rating Symbol V.lue Unit 

Peak supply voltage 150 mol Vee 40 V 

DC supply voltage Vee 28 V 

Operating suPP'Y voltage Vee 18 V 

Output peak current (repetitive) 10 3.5 A 

Output peak current (no repetitive) 10 4.5 A 

Power dissipation IT case = 90 °C) Ptot 20 W 

Storage and junction temperature Tj-Tstg - 40 to + 150 "e 

THERMAL CHARACTERISTICS 

Cheracteristic 

Junction·case thermal resistance 

STATIC CHARACTERISTICS 

T 8mb = 25 ·C; V CC = 14.4 V; (see fjgure 11 (Unless otherwise stated) 

I-S~U:::ppI:::y:....V:..::O:..::Ita::ge.:..... ____ C_h_._r._ct_er_i._ti_C ________ I--_s_:m"'e:"-O_' f -M~n I T;p~ - t ~ I 7 I 
f-CG.:.uieacen==t..;.OOc:..::""'=' _vo.:.,ta=g. _____________ . ____ ~~ _ _ ~(_L_ 6 1 69 77 V 

L::G.:.uiesc=.:.en.:.'..;.d.:.ra:.:in.:..:.cu:.:r..;.re..;.n'= _________________ Pi_"_ 5 ICC 44 50 rnA 

DYNAMIC CHARACTERISTICS 

T 8mb = 25 ·C; VCC = 14.4 V; AV 40 dB; (see figure 2) 

Characteristic 

Output power Id ~ 10 %; , ~ lkHzl 

RL ~ 411 
RL ~ 20 
RL ~ 3.211 
RL ~ 1.60 

Input saturation voltage 

2/13 

500 

FIG. 1 - DC TEST CIRCUIT 

~-------~--~+VCC 

l00nF. 

Rl 
22D1l 

IUnless otherwise stated) 

._----
Symbol Min. Typ. Mex. Unit 

Po V 

5.5 6 -
9 10 -
- 7.5 -
- 12 -

V, 300 - - mV 

RG. 2 - AC TEST CIRCUIT 

Cl 

VI~ 
10l'F/3 V 

R •• 20.R2 

C6 

R3 

C3 
l00nF 

C· ' 
• 2"BRl 



TDA2003 

REC'TR\CII.L CHARACTERISTICS 

Characteristic Symbol Min. Typ. Max. Unl' 

Input sensitivity S mV 

f ~ 1 kHz; Po ~ 0.5 W; RL ~ 4 0 14 
Po ~ 6 W; RL ~ 40 55 
Po ~ 0.5 W; RL ~ Z'O 10 
Po ~ 10 W; RL ~ 20 50 

Bandwidth 1- 3 dB) B Hz 

Po ~ 1 W; RL ~ 4 0 40 to 15.000 

Harmonic distortion % 

0.05 W .. Po .. 4.5 W; RL ~ 4 0; f ~ 1 kHz 0.15 
0.05 W .. Po .. 7.5 W; RL ~ 20; f ~ 1 kHz 0.15 

Input resistance (1 = 1 kHz) Pin 1 R) 70 150 kD 

Voltage gein IRL ~ 4 0; f ~ 1 kHz) Av dB 

Open loop 80 
Closed loop 39.5 40 40.5 

Input noise voltage Vn ,.V 

B 1- 3 dB) ~ 10 to 25.000 Hz; B 1- 20 dB) ~ 4 to 27.000 Hz 

Input noise current in pA 

B 1- 3 dB) ~ 10 to 25.000 Hz; B 1- 20 dB) ~ 4 to 27.000 Hz 60 200 

Efficiency '1 % 

f ~ 1 kHz; Po ~ 6 W; RL ~ 4 0 69 
Po ~ 10 W; RL ~ 2 0 66 

Supply voltage rejection SVR dB 

f ~ 100 Hz; V'ipple ~ 0.5 V; RG ~ 10 kO; RL ~ 40 30 36 

3113 
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TDA2003 

TYPICAL CHARACTERISTICS 

FIG. 3 - QUIESCENT OUTPUT VOLTAGE 

VERSUS SUPPLY VOLTAGE 

8 j...--' 
j...--' 

V 
6 

4 
[.....-

2 

o 
8 10 12 14 16 VCC IVI 

FIG. 5- OUTPt,T POWER VERSUS SUPPLY 

VOLTAGE 

Po 

15 

10 

5 

o 

f 1 kHz 

d 10 % 

5 10 15 

2!l. 

3,2 !l. 

4!l. 

20 

FIG. 4 - QUIESCENT DRAIN CURRENT 

VERSUS SUPPLY VOLTAGE 

Id 

ImAI 

80 

I--+--+--+~.I---+--+---l--- t-- ._-

----I-- - -- _._-1----

1--~-~-~·-+-4~~4-- ~-~-

60 f--I----- -l- 1--1---+--+--+--

40 

20 

0 

Po 
IWI 

16 

12 

8 

4 

o 

F 
--- --I--

f--

8 10 12 14 16 Vcc lVI 

FIG. 6 - OUTPUT POWER VERSUS RL 

I AV = 40 dB 

VCC= 16V f = 1kHz 

'[ \ ~- -- - - d = 10% 
--

14,4 V 

I ,\. 
I '\: !\.. 12
1
V 

1'-.: t-.... 
I ,...... 1'" +-.. t-I--

I- BIV .. """'- ~ t- -I-- -
1 -

o 2 4 6 8 



TDA2003 

TYPICAL CHARACTERISTICS (continued) 

FIG. 7 - GAIN VERSUS INPUT SENSITIVITY 

Ay 
(dB) 

54 

50 

46 

42 

38 
34 

30 
26 
22 

--

Po 

Po 

0.5W 

Yee 14.4 Y 

f 1 kHz 

RL 411 

6W 

FIG. 9 - DISTORTION VERSUS OUTPUT 
POWER 

(:)10 

2 
0,1 . 

0,0" 

Yec 14.4 Y 

Ay = 40dB 
f = 1 kHz 

b= 1--. I , I' 

F= ~RL = 3.211 

411 -

f- 211 

~ f.611 

AV 

500 

200 

100 

50 

20 

10.1 • • 8100 2 • 8 ~101 2 4 8 POIW) 

FIG. 11 - SUPPLY VOLTAGE REJECTION 
VERSUS VOLTAGE GAIN 

SYR 
(dB) 

-10 

-20 

-30 

-40 

-50 
o 

Ycc = 14.4Y 

V ripple = 0,5 V 
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TDA2003 

TYPICAL CHARACTERISTICS (continued) 

FIG. 13 - POWER DISSIPATION AND EFFI

CIENCY VERSUS OUTPUT POWER 

VCC - 14,4V 

8 
AV = 4QdB 

f = 1 kHz 

... RL =4n 

6 ~ , 

4 f7 , 
/. r- p to; 2 

o 
o 2 4 6 8 

FIG. 15 - MAXIMUM POWER DISSIPATION 

VERSUS SUPPLY VOLTAGE (SINE 

WAVE OPERATION) 
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FIG. 17 - TYPICAL VALUES OF CAPACITOR 
(Cx) FOR DIFFERENT VALUES OF 

FREQUENCY RESPONSE (B) 
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FIG. 14 - POWER DISSIPATION AND EFFI
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FIG. 16 - MAXIMUM ALLOWABLE POWER 
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APPLICATION INFORMATION 

FIG. 19 - TYPICAL APPLICATION CIRCUIT 

r--..... ------~~-_o +VCC 

V, 

I C2 I 
L ___ ~~.."~ __ J 

Rx = 20 x R2 ; 
1 

2 'IT BR1 

C3 

C4 .O,1"F 

1000 "F 

C5 
100nF 

R3 
10 

FIG. 211 - P.C. BOARD AND COMPONENT LAYOUT FOR 

THE CIRCUIT OF FIG. 19 11/1 SCALEI 

V, 

TDA2003 
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APPLICATION INFORMATION (continued) 

FIG. 21 - 211 W BRIDGE CONFIGURATION APPLICATION 
CIRCUIT" 

C2 
0:1,.F 

~ C8 
f~ O,1,.F 

R3 
180 

The valuea of the capacitors C3 and C4 are diffarenllO optimize 
tha SVR (Typ. 40 dB) 

FIG. 22 - PC BOARD AND COMPONENT LAYOUT FOR THE 
CIRCUIT OF FIG. 21 (1/1 SCALE) 

VCC ·14,4V 

C4 
10,.F 



APPLICATION INFORMATION (continued) 

FIG. 23 - LOW COST BRIDGE CONFIGURATION CIRCUIT 

IPO = 18 WI' 

C3 
1 nF 

~ 
Rl 

6200 

In this applicatton the devices can support a short-circuit between 

every side of the loudspeaker and ground. 

FIG. 24 - P.C. BOARD AND COMPONENT LAYOUT FOR 
THE CIRCUIT OF FIG. 23 11/1 SCALEI 

VCC = 14,4 V 

C2 
0,1 "F 

'1 

ow 

TDA2003 
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APPLICATION INFORMATION (continued) 

FIG. 25 - P.C. BOARD AND COMPONENT LAYOUT FOR 

THE LOW·COST BRIDGE AMPLIFIER OF FIG. 23 
STEREO VERSION 11/1 SCALE) 

Input 

BUILT-IN PROTECTION SYSTEMS 

LOAD DUMP VOLTAGE SURGE 

The TDA2003 has a circuit which enables is to withstand a 
voltage pulse train, on pin 5, of the type shown in fig. 26. 

If the supply voltage peaks to more than 40 V, then an LC 
filter must be inserted between the supply and pin 5, in order 

Figure 26 

= 50 ms 
= 1000 ms 

SHORT-CIRCUIT lAC AND DC CONDITIONS) 

The TDA2003 can withstand a permanent short-circuit on 
the output for a supply voltage up to 16 V. 

10/13 
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to assure that the pulses at pin 5 will be held within the limits 
shown in fig. 26. 
A suggested LC network is shown in fig. 2:1. With this net
work, a train of pulses with amplitude up to 120 V and width 
2 ms can be applied at point A. 

Figure 27 

A . 
From supply line ~ To the pin 5 

. L = 2 mH lC 3000 "F 

16V 

, 



TDA2003 

BUILT-IN PROTECTION SYSTEMS (continued) 

POLARITY INVERSION 

High current (up to 5 A) can be handled by the device with 
no darnage for a longer period than the blow·out time of a 
quick 1 A 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 acci· 
dentally opened, a standard audio amplifier will be dama· 
ged. On the TDA2003 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 TDA2003 with 
inductive loads. In particular, the TDA2003 can drive a cou
pling transformer for audio modulation. 

FIG. 28 - OUTPUT POWER AND DRAIN 
CURRENT VERSUS CASE TEMPE· 
RATURE 

14 

12 

10 

8 

6 

4 

2 

Vee 
RL 
d 

o 

= 
= 
= 

14,4 V 

411 

10% 

Id 

Po , 
I' 

50 100 

( 

1,2 

0,8 

0,6 

0,4 

0,2 

o 
Tcase(OC) 

DC VOLTAGE 

The maximum operating DC voltage on the TDA2003 is 18 V. 
However the device can withstand a DC voltage up to 28 V 
with to damage. 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 follo
wing advantages: 
1 - An overload on the output (even if it is permanent), or 

an excessive ambient temperature can be easily 
withstood. 

2 - The heatsink can have a smaller factor of safety com
pared with that of a conventional circuit. There is no 
device damage in the case of excessive junction tem
perature: all that happens is that Po (and therefore Ptot) 
and Id are reduced (figs. 28 and 29). ' 

FIG. 29 - OUTPUT POWER AND DRAIN 
CURRENT VERSUS CASE TEMPE· 
RATURE 

Po 
(WI 

14 

12 

10 

8 

6 

4 

2 

Vee -
RL = 
d = 

o 

14,4 V 

211 

10% 
Id 

Po 

50 100 

1,2 

0,8 

0,6 

0,4 

0,2 
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PRATICAL CONSIDERATIONS 

Component Recommended Purpose Larger than recommended Smaller than recommended 
value value value 

Cl 10 I'F Input DC decoupling Noise at switch-on, switch-off 

C2 47Ol'F Ripple rejection Degradation of SVR 

C3 0,1 I'F Supply bypassing Danger of oscillation 

C4 1000 I'F Output coupling to load Higher low frequency cutoff 

C5 0,1 I'F Frequency stability Danger of oscillation at high 
frequencies with inductive loads 

--
Cx ,,_I __ 

Upper frequency cutoff Lower bandwidth Larger bandwidth 
2 .. BAI 

--~-------.- --
Al IAV-11. A2 Setting of gain Increase of drain current 

A2 2,2 Il Setting of gain and SVA Degradation of SVR 
-- _.- ---- -

A3 III Frequency stability Danger of oscillation at high 
frequencies with inductive loads 

Ax " 20 A2 Upper frequency cutoff Poor high frequency attenuation Dangm of oscillation 
--~ -

PRINTED CIRCUIT BOARD APPLICATION SUGGESTION 

The layout shown in figure 20 is recommended. If different The recommended component values are those shown in 
layours are used, the ground points of input 1 and input 2 the application circuits of fig. 19. Different values can be 
must be well decoupled from the ground of the output used. The following table is intended to aid the car-radio 
through which a rather high current flows. designer. 

ASSEMBLY SUGGESTION 

The device does not require insulation between the package 
and the heatsink, Pin lenght should be as short as possible, 
The soldering temperature must not exceed 260 °C for 12 
seconds. 
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Output nO 1 ~ L 
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5 Outputs , 
C8-36O 

5 Outputs 

These specifications are subject to change without notice. 

CASE 

CB-360 

SP SUFFIX 
PLASTIC PACKAGE 

CASE 

CB-367 

SP SUFFIX 
PLASTIC PACKAGE 

Please inquire with our sales offices about the availability of the different packages. 

TDA2003 

13/13 

511 



TDA2003 

NOTES 

512 



THOMSON 
SEMICONDUCTORS 

10 W AUDIO POWER AMPLIFIER WITH SHORT-CIRCUIT 
PROTECTION AND THERMAL SHUT-DOWN 

The TDA 2006 is a monolithic integrated circuit in CB-360 or CB-367 package 
intended for use as a low frequency class "B" amplifier. 
Typically it provides 12 W ouput power (d = 10 %1 at ± 12 V on a 4 0 load, 
and 8 W on a 8 o. 
The TDA 2006 provides high output (up to 2,5 AI and has very low harmonic 
and cross over distortion. 
The device incorporates a short-circuit protection which automatically limits 
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. 

TEST AND APPLICATION CIRCUIT 

IN 4001 

221dl 

880n 
IN 4001 

r---.---~---.t-~ 
I 

';'100 100 T+,..F nF 

-Vee 

1HOMSON SEMICONDUCTORS 
S.I. hNdquarte,. 
45, .Y. de l'Europe· 78140 VELIZY - FRANCE 
Tel. : (3) 9469719/ Telex: 204780 F 

In 
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TDA2006 

10 W AUDIO POWER 
AMPLIFIER WITH 

SHORT-CIRCUIT PROTECTION 
AND THERMAL SHUT-DOWN 

CASES 

TDA2006 V 

SP SUFFIX 
PLASTIC PACKAGE 

PIN CONFIGURATION 

1 3 5 
2 4 

1 Non inverting input 
2 Inverting input 

3 - VCC 
4 Output 

5 + VCC 

Tab is connectad to pin 3 « 

~--------------------~! 
~R'~ 



I TD~ 
MAXIMUM RATINGS -. Symbol V_ Unit 

Supply ....... vee :I: 16 V 
Input ....... V, Vee 
-Input ....... v,D :I: 12 V 

Output polk - (IntomaIIy -, 'D 3 A 

_ ............ ,T_.80OC' PlOt :!II W 

JunaIIon~ Tj -4010 +150 ·e 

""'- t8mpII8IUre TIIII - 40 10 + 150 ·e 

THERMAL CHARACTERISTICS 

IJ---,==- I Symbo' I V ..... 

I 
Unit 

I lIthu-c' 3 max. ·e/w 

SCHEMATIC DIAGRAM 

5 

Jr-

:~k .. .... . 1' prot8CIion 

.~ ( 
..., 

thermal 
1 

Jr-
llhul-clown 

-.1 

~ ~ 
~~ ~ 4 

~~ 1 ,) 
.... 

V .. 
~ 

Short-circuit 
prot8CIion 

thermal r-J.<--K02 Ihut-clown 

J" ~~ 1 3 

2112· 
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TDA2006 

ELECTRICAL CHARACTERISTICS 

VCC = ± 12 V; Tamb = 25°C (refer to the test circuit) (Unless otherwise stated) 

Characterl.tlc Symbol Min. Typ. Max. Unit 

Supply voltage Vee ± G - ± 15 V 

CluieKent drain current (Vee = ± 15 VI 'cc - <10 110 mA 

Bin cummt IVee = ± 15 VI 'B - 0.2 3 p.A 

Input .- voltage !Vee = ± 15 VI V,O ± 8 ± 2 - mV 

Input'- current IVee = ± 15 VI ',0 ±IIO - - nA 

Output .- vcItage IVee = ± 15 VI Vo - ± 10 ± 100 mV 

OUtput power Id = 10 %; Av = 30 dB; I = 1 kHzl Po W 

RL = 40 - 12 -
RL = 80 6 8 -

Harmonic distortion d % 

0.1 W .. Po .. 8 W; RL = 40; AV = 30 dB; I = 1 kHz - 0.2 -
0.1 W .. Po .. 4 W; RL = 8 0; AV = 30 dB; I = 1 kHz - 0.1 -

Input ...,1itivIty IAV = 30 dB; I = 1 kHzl S mV 

PO=10W;RL=411 -. 200 -
Po = 6 W; RL = 80 - 220 -

Bandwidth 1- 3 dBI B Hz 

AV - 30 dB; Po = 8 W; RL = 4 II 10 to 1<10.000 

Input resistance Pin 1 R, 0.5 5 - Mil 

Voltage gein II = 1 kHzl AV dB 

Open loop - 75 -
Closed loop 29.5 30 30.5 

Input noioo voltage IRL = 4 01 Vn p.V 

Test equipment banctwith (- 3 dB) = 10 to 25.000 Hz - 3 10 

Input noise currant (RL = 40) in pA 

Test equipment bandwith (- 3 dB) = 10 to 25.000 Hz - 110 200 

Supply voltage rejection ratio SVR dB 

RL = 40; AV = 30 dB; RG = 22 kO; Vripple = 0.5 Vetl 
lripple = 100 Hz <10 50 -

Drain current ICC mA 

Po = 12 W; RL f 4 0 - 845 -
PO= 8W;RL=80 - 490 -

Thermal shut-dovvn case temperature (Ptot = 9 WI Tee .. 110 - - ·C 

Po 
IWI d - 10% 

f = 1 kHz 

40 FIG. 1 - TYPICAL OUTPUT POWER VERSUS 

16 r-- SUPPLY VOLTAGE 

/ 
12 

V SO_ r-
f--~- - - / / 

8 
/ '/ 

V V 

4 / /' - --

V ,,/ V 

V-
0 

6 8 10 12 14 ±Vce iVI 
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FIG. 2 - DISTORTION VERSUS OUTPUT 
POWER 

d 

(%) 

8 

6 

4 

2 

RL 4n 
f - 1 kHz 

t--

4 68 
1 

2 4 68 
10 

4 68 

4/12 

516 

FIG. 4 - TYPICAL DISTORTION VERSUS 
FREQUENCY 
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FIG. 3 - TYPICAL DISTORTION VERSUS 
OUTPUT POWER 
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FIG. 6 - TYPICAL DISTORTION VERSUS 
FREQUENCY 
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FIG. 8 - TYPICAL SENSITIVITY VERSUS 
OUTPUT POWER 
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FIG. 8 - FREQUENCY RESPONSE WITH DIF· 

FERENT VALUES OF THE ROLLOFF 

CAPACITOR C8 (see Fig. 14) 
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FIG. 7 - TYPICAL SENSITIVITY VERSUS 

OUTPUT POWER 
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FIG. 9 - TYPICAL VALUE OF C8 VERSUS 

VOLTAGE GAIN FOR DIFFERENT 
BANDWIDTHS (see FIg. 14) 
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FIG. 10 - QUIESCENT CURRENT VERSUS 

lee 
(mA) 

SUPPLY VOLTAGE 
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FIG. 12 - POWER OISSIPATION ANO EFFI· 
CIENCY VERSUS OUTPUT POWER 
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FIG. 11 - ,SUPPLY VOLTAGE REJECTION 
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FIG. 14 - TYPICAL AMPLIFIER WITH SPLIT POWER 

SUPPLY 

C5 r--- C3 

100+ l100 
C1 j.lF. nF 

1 j.lF 
Vlo--ii~--___ -'il 

R5 ~ 3 R2 
C8 = See Figure 9 

1N 4001 

FIG. 15 - P.C. BOARD AND COMPONENT LAYOUT FOR 
THE CIRCUIT OF FIG. 14 
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10 
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FIG. 16 - TYPICAL AMPLIFIER WITH SINGLE POWER 

SUPPLY 

1N 4001 
V 10----' 

I 

R3 5 
22 kn ... 

I DA200 

• 2 
100 kn 3 

R6 R5 
150 kn 

R2 R1 02 
100 4,7 1N 4001 
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C2 C6 220 nF 22/-1F 21lF 

FIG. 17 - P.C. BOARD AND COMPONENT LAYOUT FOR 

THE CIRCUIT OF FIG. 16 
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FIG. 18 - TYPICAL BRIDGE AMPLIFIER CONFIGURATION 

WITH SPLIT POWER SUPPLY 

Po ::: 20W 

Vee"" ±12V 

RL ::: 8n 

::: 10% 

TN 4001 

0,22 n "F 

1<'. 
TN 4001 

22 kn 

o.t~F. 

SHORT-CIRCUIT PROTECTION 

The TDA 2006 has an internal circuit which limits the CUr
rents of the output transistors. 
Figure 19 shows the1 the maximum output current is a func
tion of the collec1or emitter voltage. 

Hence, the output transistors work within their safe opera
ting area (figure 201. 

FIG. 19 - MAXIMUM OUTPUT CURRENT 

VERSUS VOLTAGE (VCEI ACROSS 

EACH OUTPUT TRANSISTOR 
Ie 
IAI 

4 

I 
o I' 

-1 .... 
-2 

-3 

-4 

o 
VeE IVI-30 

02 

V Q1 

...... r--., 

10 
-20 

...... 1'-.. 

02 

20 
-10 

r--

i/ 
./ 

30 veE (VI 

o A' 

This function can therefore be considered as being pesk 
power limiting rather than simple current limiting. The TDA 
2006 is thus protec1ed against temporary over-loads or short
circuit. Should the short-circuit exist for a longer time, the 
thermal shut-down protection keeps the junction tempera
ture within safe limits. 

FIG. 20 - SAFE OPERATIONS AREA AND 

COLLECTOR CHARACTERISTIC 

OF THE PROTECTED POWER 

TRANSISTOR 

\/ 
lema);' 

THERMAL SHUT-DOWN 
The presence of a thermal limiting circuit offers the fallo
wing advantages: 
1 - An overtoad on the output, even if it is permanent, or 
an above limit ambient temperature can be easily suppor
ted since the junction temperature cannot be higher than 
150 De. 

2 - The heatsink can have a smaller fac10r of safety com
pared with that of a conventional circuit. There is no possi
bility of device damage due to high junction temperature. 
If for any reason, the junction temperature increases up to 
150 DC, the thermal shut-down simply reduces the power 
dissipation and the current consumption. 
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FIG. 21 - OUTPUT POWER AND DRAIN 
CURRENT VERSUS CASE TEMPE· 

RATURE (RL = 4 III 
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Po 
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FIG. 22 - OUTPUT POWER AND DRAIN 

CURRENT VERSUS CASE TEMPE· 
RATURE (RL = 8 III 

RL = 8 n 
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FIG_ 23 - MAXIMUM ALLOWABLE POWER 

DISSIPATION VERSUS AMBIENT 
TEMPERATURE 

ICC 
(AI 

1,6 

1,2 

0,8 

0,4 

The maximum allowable power dissipation depends upon 
the size of the external heateink Ii.e. its thermel reeistence); 
figure 23 shows this dissipable power as a function of 
ambient temperature for different thermel resistences. 

PRACTICAL CONSIDERATIONS 

PRINTED CIRCUIT BOARD 

The layout in figure 16 should be adopted by the designers. 
If different layoute are used, the ground pointe of input 1 
and input 2 must be well decoupled from the ground return 
of the output in which a high current flows. 

ASSEMBLY SUGGESTION 

No electrical isolation needs be used between the package 
and the heatsink with single supply voltage configuration. 

10/12 
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EXTERNAL COMPONENTS 

The recommended values of the external componente are 
those shown on application circuit of figure 16. Different 
values can be used. The following table can help the 
designer. 



TDA2006 

Component Recommended Purpose Larger than recommended Smal ... than recommended 
value value value 

Rl 22 kll Closed loop gain setting Increase of gain Decrease of gain 

R2 68011 Closed loop gain setting Decrease of gain Increase of gain 

R3 22 kll Non inverting input biasing Increase of input impedance Decrease of input impedance 

R4 1 II Frequency stability Danger of oscillation at high 
frequencies with inductive loads 

R5 '" 3 R2 Upper frequency cutoff Poor high frequencies attenuation Danger of OICillation 

Cl 'I'F Input DC decoupling I ncrease of low frequencies cutoff 

C2 22I'F Inverting DC decoupling Incr ..... of low frequencies cutoff 

C3, C4 O,II'F Supply voltage bypass Danger of oscillation 

C5, C6 100 I'F Supply voltage bypass Danger of oscillation 

C7 0,22 I'F Frequency stability Danger of oeciIlation 

C6 .. 1 
---
2.- BRI Upper frequency cutoff Small bandwidth Larger bandwidth 

01,02 
IN 4001 

Ifr = 'I'S I VF = 1,1 V - IF = 1 A To protect the device against output voltage spikes 

• 

11112 

523 



TDA2006 

12/12 

524 

DIN 

eEl D."'.T.A. 

DIN 

eEl OAT ..... 

5 Outputs , 
C8-36O 

50utputs , 
C8-367 

TheM speclfication.8re subject to change without notice. 

CASE CB-360 

SP SUFFIX 
PLASTIC PACKAGE 

CASE CB-387 

SP SUFFIX 
PLASTIC PACKAGE 

Pl .... inquire with our sal •• offices about the IV8l1ablJity of the different packages. 



THOMSON 
SEMICONDUCTORS 

12 W HI-FI AUDIO POWER AMPLIFIER WITH 
SHORT-CIRCUIT 

PROTECTION AND THERMAL SHUT-DOWN 

The TDA 2030 is a monolithic integrated circuit in CB-360 and/ or CB-367 pac
kages intended for use as a low frequency class "B" amplifier. 
Typically it provides 14 W ouput power (d = 0.5 %) at ± 14 V /4 0; at ± 
14 V the guaranteed output power is 12 W on a 4 0 load and 8 W on a 8 0 
(DIN 45500). 
The TDA 2030 provides high output current (up to 3 A) and has very low har
monic and cross over distortion. 
This device incorporates a short-circuit protection which automatically limits 
the dissipated power so as to keep, the working point of the output transis
tors within their safe operating area. 
A conventional thermal shut down system is also included. 

TEST AND APPLICATION CIRCUIT 

+ Vee 

1HOM5ON SEMICONDUCTORS 
Sol .. hNcIqu.rt .... 
46, avo del'Europe - 78140 VELlZV - FRANCE 
Tel. : (3) 948 97 19 I Telex: 204180 F 

1N 4001 
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TDA2030V 
TDA2030H 

12 W HI-FI AUDIO POWER 
AMPLIFIER WITH 

SHORT-CIRCUIT PROTECTION 
AND THERMAL SHUT-DOWN 

CASES 

CB-3&O 

~ CB-387 

TDA~ fP 
TDA2030H 

SP SUFFIX 
PLASTIC PACKAGE 

PIN CONFIGURATION 

Top view 

1 3 5 
2 4 

1 Non inverting input 
2 Inverting input 
3 - VCC 
4 Output 
5 + VCC ; 

L-________________________ -J~ 

~~ 



TDA2030V /2030H 

MAXIMUM RATINGS 

Rating Symbol V.lue Unit 

SuppIy-- Vee ± 18 V 
Input __ 

VI Vee 

Differential Input vottage VIO ± 15 V 

Output peak current !internally limited) 10 3.5 A 

PO'N8I' dissipation Tene = 9QoC Ptot 20 W 

Junction temperature Tj -40°C, +150 ·e 

Storage temperature Tstg - 40°C, + 150 ·e 

THERMAL CHARACTERISTICS 

I T .. t conditions Symbol V.lu. Unit 

I Junction-case thermal resistance I Rth(j-cl 3 °c/w 

SCHEMATIC DIAGRAM 

5 

* I ~o, 
..... ... Short-circuit 

protection r ... r- thermal ~ 

1 shut-down 
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~ 
.~ 

~ ~ 4 

1 ..) 
'" V 

I 

~ 
Short-circuit 

protection 
thermal 

--<--K02 
shut-down 

•• ~~ 1 3 
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ELECTRICAL CHARACTERISTICS 

Vee = ± 14 V; T amb = 25 °e (refer to the test circuit) 

Characteristic 

Supplyvoltage 

Quiescent drain current IV CC :::: ± 18 VI 

Biascurre". (Vee = ± 18 VI 

Input offset voltage IV CC = ± 18 VI 

Input offset current tv Cc = ± 18 V) 

Output offset voltage IV CC = ± 18V) 

Output power 

d = 0.5 %; AV = 30 dB; 40 Hz .. f .. 15 kHz 
AL = 4 D 
AL = 80 
d = 10 %; AV = 30 dB; f = 1 kHz 
AL = 40 
AL = 80 

HarmonN: distortion 

0.1 W .. Po .. 12 W; AL = 4 0; AV = 30 dB; 40 Hz .. f .. 15 kHz 

0.1 W" PO" 8 W; AL = 8 0; AV = 30 dB; 40 Hz .. , .. 15 kHz 

Input sensitivity (AV = 30 dB; f = 1 kHz) 

Po = 12 W; AL = 4 0 
Po = 8 W; AL = 80 

Bandwidth 1- 3 dB) 

AV = 30 dB; Po = 12W: AL = 40 

Input resistance 

Voltage gain If = 1 kHz) 

Open loop 
Closed loop 

Input noise voltage (RL "" 4 m 
Test equipment bandwith 1- 3 dB) :::: 10 to 25.000 Hz 

Input noise current IRl - 4 0' 

Test equipment bandwith (- 3 dB) = 10 to 25.(x)() Hz 

Supply voltage rejection ratio 

AL = 40; AV = 30 dB; AG = 22 kO; Vripple = 0.5 Veff 
'ripple = 100 Hz 

Drain current 

Po = 14 W; AL = 4 0 
Po = 9 W; AL = 8 D 

Thermal shut·down case temperature {Ptot = 12 WI 

FIG. 1 - TYPICAL OUTPUT POWER VERSUS 

SUPPLY VOLTAGE 
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TDA2030V /2030H 

(Unless otherwise stated) 

Symbol Min. Typ. Max. Unit 

VCC ± 6 - ± 18 V 

ICC - 40 60 mA 

'B - 0.2 2 /'A 
V,O - ± 2 ±2O mV 

',0 - ±2O ±2OO nA 

Vo - ± 2.5 ±22 mV 

Po W 

12 14 -
8 9 -
- 18 -
- 11 -

d % 

- 0.2 0.5 
- 0.1 0.5 

S mV 

- 215 -
- 250 -

B Hz 

to to 140.000 

AI 0.6 5 - MO 

AV dB 

- 90 -
29.5 30 30.5 

Vn ,.V 

- 3 10 

in pA 

- 80 200 

SVA dB 

40 50 -

ICC mA 

- 900 -
- 515 -

Tea .. 110 - - ·C 

FIG. 2 - TYPICAL OUTPUT POWER VERSUS 
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TDA2030V /2030H 
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FIG. 3 - TYPICAL DISTORTION VERSUS 

OUTPUT POWER 
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FIG. 6 - TYPICAL DISTORTION VERSUS 
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FIG. 4 - TYPICAL DISTORTION VERSUS 
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FIG. 6 - TYPICAL DISTORTION VERSUS 
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FIG. 7 - TYPICAL DISTORTION VERSUS 
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FIG. 9 - TYPICAL SENSITIVITY VERSUS 
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FIG. 8 - TYPICAL DISTORTION VERSUS 
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FIG. 10 - TYPICAL SENSITIVITY VERSUS 
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TDA2030V /2030H 

"'3 
&30 

FlO. 11 - FREQUENCY RESPONSE WITH 
DIFFERENT VALUES OF THE ROL· 
LOFF CAPACITOR calSEE FIG. 171 
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FIG. 13 - QUIESCENT CURRENT VERSUS 
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FIG. 12 - TYPICAL VALUE OF ca VERSUS 
VOLTAGE GAIN FOR DIFFERENT 
BANDWIDTHS ISEE FIG. 171 
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TDA2030V /2030H 

FIG. 16 - POWER DISSIPATION AND EFFI· FIG. 16 - MAXIMUM POWER DISSIPATION 

CIENCY VERSUS OUTPUT POWER VERSUS SUPPLY VOLTAGE (SINE 

Ptot 
WAVE OPERATION' 

Ptot 17 
(W) t%) 

(W) 

I I I 

20 - f- -4n 100 
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--- an 4n 
16 
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16 SO / 12 

17 ~ 17 / 12 60 , ..., ./ -Ptot V an 
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I I /'" V ". 
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1./ - P 
tot 

20 
4 
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{J. -V 

0 0 0 
0 8 12 16 20 PoIW) 7 9 11 13 15 ±Vcc Iv) 

FIG. 17 - TYPICAL AMPLIFIER WITH SPLIT POWER sup· FIG. 18 - TYPICAL AMPLIFIER WITH SINGLE POWER 

PLY SUPPLY 

VCC+ VCC+ 
01 01 

r C5;J:C3 1 N 4001 1'6l,±I~d::l~ IN 4001 "flOO 100 vlo----~ Cl ."FlnF kn "Fl nF 
v l"F ~s R3 5,1 ~s C4 

Io-{! i2 R3 21 ~OA • 
22 kn 

;;J~ ~ • 2O<!!l "F 
22kn 22030/ I 2 2030 R4 • R4 V 3 RSCf In 100 kn 3 ,-<:J~ 1 n 

I·Rl 

~RL 
R6 R6 

'22 kn 150kO ~RL R2 

~ 
Rl 02 

6800 lN4001 100 4.7 IN 4001 
C2 +~+1~ 02 220 ~~~ 

kO kO 

22 "F 
C2 

• 2C!F 220 nF: ~C7 22 "F 

. 1 
VCC- • • 

RS ::: 3 R2 
ca = See figure 12 
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FIG. 19 - P.C. BOARD AND COMPONENT LAYOUT FOR 
~ .. _."" --'I'te CIRCUIT OF FIG. 17 



FIG. 211 - P.C. BOARD AND COMPONENT LAYOUT FOR 
THE CIRCUIT OF FIG. 18 

TDA2030V /2030H 
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TDA2030V /2030H 

FIG. 21 - TYPICAL BRIDGE AMPLIFIER CONFIGURATION 

WITH SPLIT POWER SUPPLY 
vce+ 

IN 4001 
• 0.1 ~F r-_'_N .. 4~001--''''''' 

4 

22 kO 

0.22 
IN 4001 7i ~F 

10. 

22kO 

Po = 24W 

Vee - ±14 V 
RL - 80 
d <: 0.5% 

I
O'22~F 

10 

, 
O.'~F. 

6800 

SHORT-CIRCUIT PROTECTION 

The TDA 2030 has an internal circuit which limits tha cur
rents of the output transistors. 

Figure 22 shows that tha maximum output current is a func
tion of the collector emitter voltage. 

Hence, the output tranaistors work within their safe opera
ting area (figure 231. 

FIG. 22 - MAXIMUM OUTPUT CURRENT 
VERSUB VOLTAGE IVCEI ACROSS 
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This function can therefore be considered as being peak 
power limiting rather than simple current limiting. Tha TDA 
2030 is thus prctactad against temporary over-loads or short
circuit. Should th. short-circuit exist for a longer time, the 
thermal shut-down protection keeps the junction tempera
ture within safe limits. 

FIG. 23 - SAFE OPERATIONS AREA AND 
COLLECTOR CHARACTERISTICS 
OF THE PROTECTED POWER 
TRANSISTOR 

1"/ c.,.." \ Second breekdown.,.. 
AI,." MJDnd,.".." 

THERMAL SHUT-DOWN 
Tha presence of a tharmal limiting circuit offers the follo
wing advantages: 

1 - An overloed on the output (even if it is permanentl or 
an above limit ambient temperature can be easily suppor-
18d since tha Tj cannot be higher than 150 ·C. 

10/13 
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2 - The heatsink can have a smaller factor of safety com
pared with that of a conventional circuit. Thare is no possi
bility of device damage due to high junction temperature. 

If for any reason, tha junction temparature increases up to 
150 ·C, the. thermal shut-down simply reduces tha power 
dissipation and tha current consumption. 
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FIG. 26 - MAXIMUM ALLOWABLE POWER 
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The maximum allowable power dissipation depends upon 
the size of the external heatsink (i.e. its thermal resistance'; 
figure 26 shows this dissipable power as a function of 
ambient temperature for different thermal resistance. 

TDA2030V I 2030H 
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FIG. 25 - OUTPUT POWER AND DRAIN 

CURRENT VERSUS CASE TEMPE

RATURE IRL = 8 III 
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PRACTICAL CONSIDERATIONS 

PRINTED CIRCUIT BOARD 

I 

2 

1,6 

1,2' 

0,8 

0,4 

o 

The layout in figure 19 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. 

ASSEMBLY SUGGESTION 

No electrical isolation needs be used between the package 
and the heatsink with single supply voltage configuration. 

EXTERNAL COMPONENTS 

The recommended values of the external components are 
those shown on application circuit of figure 17. Different 
values can be used. The following table can help the 
designer. 
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TDA2030V /2030H 

Component Recommended Purpose Larger than recommended Small. than recommanded 
value VIIlue value 

Rl 22 kO Cloaod loop gein setting Increase of gain Decrease of gain 

R2 6800 Closed loop gain setting Decrease of gain Increase of gain 

R3 22 kO Non inverting input biasing Increase of input impedance Decrease of Inp~t Impedance 

R4 10 Frequancy stability Danger of oacillation .t high 
frequencies with inductive loads 

R6 .. 3 R2 Upper fr_ cu1pII Poor high frequencies attenuation Danger of oscillation 

Cl 1 I'F Input DC dacoupIing Increase of low frequencies cutoff 

C2 22I'F Inverting DC decoupling Increase of tow frequencies cutoff 

:C3,C4 O,II'F Supply voI_ bypass Danger of oacillation 

C6,C8 100 I'F Supply voI_ bypass Danger of oscillation 

r::1 O,22I'F Frequency stability Danger of oscillation 

C8 ,,_I __ 

20r BRI 
Upper frequency cutoff Small bandwidth Larger bandwidth 

01,02 
IN 4001 To protect the device against output voltage spikas 

lfr - 1 ,.. I VF - 1,1 V - IF = 1 A 

12113 
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These specifications are subject to change without notice. 

TDA2030V /2030H 

CASE CB-360 
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PLASTIC PACKAGE 
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PLASTIC PACKAGE 

Please inquire with our sales offices about the availability of the different packages. 
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THOMSON 
SEMICONDUCTORS 

7 W AUDIO AMPLIFIER 

The TEA2021 is a monolithic integrated circuit designed for classe B audio 
amplification, with up to 7 W output power : it is internally protected 
against overheating. 
It provides the advantages following: 

• The idling current stability obtained from a built·in temperature and 
voltage-compensating network makes thermal runaway impossible 

• High open·loop gain. 
• The use of PNP transistors in the preamplifier allows De input voltage 

to be zero. 
• Others highlights include: few external components 

. simple heatsinking 

. space and cost saving. 

• High output power: 7 W at Vee = 16 V, RL = 4 n 
• Low noise 
• High supply voltage ripple rejection 
• Load dump protection up to 40 V 

The circuit is protected against overheating, output short·circuits 
(Vee = 15 V), polarity inversion and fortuitous open ground. 

SCHEMATIC 

R3 
loon 

+VCC~-------4~------4-----~~C=~-'------------~ 

C9 ~~ ~F 
D"~FyI5V 

VI~ __ ~~ ____________ ~5 

R2 
100 kn 

·C3, C7 See figure 7 

Tabs 

10 

TEA2021 

7 W AUDIO AMPLIFIER 

CASE CB·313 

C8 
lOO~F 
15 V 

C3" 

10 
SPSUFFIX 

PLASTIC PACKAGE 

C4 
D,I ~F 

l 
~ L-----------------________________________________________________________ --Jz 

11IOMSON SEMICONDUCTORS 
Sotl .. hudqu ... or. 
45, .Y. d. l'Europe· 78140 VEL1ZY· FRANCE 
Tel. : (3) 948 9719 I Telex: 204780 F 
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TEA2021 

MAXIMUM RATINGS 

Rating Symbol V.lue Unit 

POlk IUpply voltage 150 ml' Vee 40 V 
DC supplv voltage Vee 28 V 
Supply voltage Vee 20 V 
Peak output current (non repetitive) 10 4 A 

Peek output current (repetitive) 10 3 A 

Junction temperature Tj - 40,+ 150 °e 
Storage temperature Tstg -40,+150 e 

THERMAL CHARACTERISTICS 

Charllcteriltic Symbol Value Unit 

Junction-caae thermal resistance R'hlj-c' 10 °e/w 
Junction ambient thermal r •• istance R,hlj ... , 56 °e/W 

PIN CONFIGURATION 

( 0 1 
P I 

1 Bootstrap 6 Preamplifier ground and substrate 

2 Compensation 7 No to be used 

3 Feed-beck network 8 Output stage ground 

!1!1!!!!!1 
4 Ripple rejection 9 Output 

5 Input 10 Supply' voltage Vee 

ELECTRICAL DIAGRAM 

1 

osl... 013.,.' .,.' I .A ....., ..... 0' • 
10 

~ .. 04, B [El, ~ j 03 a's 09 

0'2 Rl1 

3 
RS 

R4 1 ")0'0 

4 "-

R3 ~ os 07 DB 9 

1)03 ~ 07 

Z V017 

oW 

06 R7 .. 02 Kas R' ~O, ~ --< 
5 "-

4::09 

.ir 0' 05~~ 
I 0'0 

R2 RB 
R9 I R'O 

& 
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TEA2021 

ELECTRICAL CHARACTERISTICS 
Tamb=+ 25°e Note 1 Vee = 14.4 V (Unless otherwise specified) 

Characteristic Symbol Min Typ Max Unit 

Supply voltage Pin 10 VCC 4 - 20 V 

Qul8lCOnt output voltage IVcc = 14.4 V) Ping Vo 6.4 7.2 B V 

Quiescent currant (Vee" 14.4 V) Pin 10 ICC - 12 20 mA 

BI .. current IVCC - 14.4 V) Pin 5 'B - 0.4 - "A 

Output po_r Id - 10 % ; 1= 1 KHz) Po W 

VCC- 14.4V ;RL-40 5.5 6 -
VCC- 13.2V ;RL-3.20 - 5.B -

Input voltage saturation (sine wave) Vlrms 220 - - mV 

sensitivity II - 1 KHz) 5 mV 

Po - 6 W ; VCC -14.4 V; RL - 4 0; RI - 56 0 - 75 -
Po - 6 W ; VCC = 14.4 V; RL = 4 0; RI = 22 0 - 30 -
Po - 5.B W ; VCC - 13.2 V; RL • 3.2 0; RI = 56 0 - 60 -
Po - S.8 W ; VCC -13.2 V; RL = 3.2 0; RI -100 - 12 -

Input resistance Pin 5 Z, - 5 - MO 

Frequency .--onlOl-3 dB). IVCC -14.4 V; RL = 4 0; RI • 56 0) B Hz 

C3 -B2OpF 40·20000 

C3 -1500 pF 40 ·10000 

Distortion IVCC - 14.4 V ; Po = 50 mW-2.5 W; RL = 4 0 ; I = 1 KHz) d - 0.3 - % 

Voltage gain lopen loop) IVCC • 14.4 V ; RL = 4 0 ; I • 1 KHz) AV - BO - dB 

Voltage gain (closed loop) AV dB 

VCC -14.4V; RL -40;1 -I KHz; RI =560 34 37 40 

Input noi .. voltage IVCC -16 V; BI-3 dB) = 40·15000 Hz) Yn - 2 - "V 

Input noilO curront IVCC -16 V ; BI-3 dB) = 40· 15000 Hz) in - BO - pA 

Elliciency IVCC '14.4 V; Po = 6 W ; RL = 4 0; I -1 KHz) 1/ - 67 - % 

Supply voltage rejection SVR dB 

VCC -14.4V; RL -40 ;Vripple -I Vrms;1 = 100 Hz; 

AV - 37 dB; C5 - 100 "F 
40 4B -

NoH 1 : The characteristics above were obtained using the circuit shown in figure 1. 
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TYPICAL QUIESCENT CURRENT VERSUS SUPPLY 
VOLTAGE 
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TYPICAL DISTDRTlON VERSUS OUTPUT POWER 
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TEA2021 

MAXIMUM POWER DISSIPATION VERSUS SUPPLY 
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FIGURE 10 
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TYPICAL POWER DISSIPATION AND EFFICIENCY 
VERSUS OUTPUT POWER 
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FIGURE 11 
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TEST AND APPLICATION CIRCUIT 

R3 AV 37 dB 52 dB 
loon 

+ vcc Rt 56n lOn 

Cl 100/IF 220/IF 

C3 1500 pF 330pF 

CB C7 5.6 nF 1.5 nF 
100~F 
15 V 

5 10 
V, 

R2 Tabs 
TEA2021 9 

lOOkn 
2 

4 
6 8 

3 C3* 

Cl 

C5 Rl 

Rt 100~F 
15V C4 

·C3. C7 See figure 7. 0.1 ~F 
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BUILT-IN PROTECTION SYSTEMS 

L ..... dump protection 
The load dump case occurs in a car when the engine is run
ning and the battery is disconnected : voltage spikes on 
the power line are supplied by the alternator since there 
is no clampling effect due to battery capacitance. 
The TEA2021 was designed to withstand a pulse train on 
pin 10, of the type shown in fig. 12. Providing an LC filter 
is included, as shown in fig. 13, a much higher pulse train 
amplitude (up to 100 V peakl in allowed on the supply 
line with no damage to the device. 

Short-circuit protection 

The TEA2021 can withstand a permanent short-circuit 
accross the load for a supply voltage up to 15 V. 

Polarity Invenion protection 

High current (up to 5 AI can be handled by the device 
with no damaga for a longar period than the blow-out 
time of a quick 1 A fuse (normally connected in series 
with the supplyl. This feature is added to avoid destruc
tion if, during fitting to the car, a mistake on the con
nection of the supply is made .. 

FIGURE 12 

-+---t-t---f-----t~t 

"'5Oms ;;. 150ms 

TEA2021 

Open ground protection 

When the radio is in the ON condition and the ground is 
accidentally opened, a standard audio amplifier will be 
damaged. On the TEA2021, protection diodes are inclu
ded to avoid any damage. 

Inductive I ..... protection 

A protection diode is provided between pins 9 and 10 (see 
the internal schematic diagraml the allow used of the TEA 
2021 with inductive loads. 

In particular, the TEA2021 can drive the coupling trans
former for audio modulation in CB transmitters_ 

DC voltaga protection 

The maximum operating DC voltage on the TEA2021 is 
20 V_ 

However the device can withstand a DC voltage up to 
28 V with no damage. This could occur during winter 
if two batteries were series connected to crank the angine. 

FIGURE 13 

FrOmSUPPIYIi~ 

I 
To pin 10 of 
TEA2021 

7/8 
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TEA2021 

OUTPUT POWER AND SUPPLY CURRENT VERSUS 
PACKAOETEMPERATURE 

Po 
(WI 

8 

6 

4 

2 

o 

VCC 
RL 

o 

FIGURE 14 

• 14,4V 

• 40 I 
~O (d- 10 %, 

ICC (d- 10 %, 

50 

THERMAL PROTECTION 

ICC 
(AI 

1,6 

1,4 

1\ 
1,2 

j 
0,8 

0,6 

~ 
\ , 0,4 

0,2 

0 
1.00 Tea .. lOCI 

A thermal limiting circuit il internally provided on TEA 
2021 to prevent chip temperature exceeding 150°C, 
Thil pfotection offen the following advantageS : 

1 -An overload on the outpUt (even of permanentl, 
or an above-limit ambient temperature can be with
stood, 

... " 

100utputl 

DIN , 
Cl-313 

Cli DATA. 

MAXIMUM POWER DISSIPATION 

Ptot 
FIGURE 16 

(W, 

8 

6 
~ 

" 4 
~ 

"-..... 

2 - 0) I\. 
.............. 
~ " 0 

............ ~ 
o 50 100 

(11 Without heatsink 
(21 With h.tsink 10·C/W 

2 -Tfle hemink can be designed with smaller safety 
margins compared with that of a conventional ~ 
audio amplifier_ 

The TEA2021 will remain undamaged in the event of 
excaaive Junction temperature : all that happenl il 
that Po (and therefore Ptotl are reduced (fig_ 141_ 

CASE CB-.313 

• SUFFIX 
PLASTIC PACKAGE 

,-- opecIflcotlanl .. oubject 10 -... _t __ 
_ Inqul .. with our _oH __ tthe __ ttv of the d_t-,,--

. 818 



ntOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

STEREO AF AMPLIFIER 
The TEA2024 is an A.F. stereo amplifier in plastic package of 10 passages 
which is especially adapted for use in radio-cassette and low cost car· 
radio. 
It has the capacity to supply an output power of 3.5 W per channel in the 
following conditions : VCC = 12 V, THO = 10 %, RL =4 n. 

• Low idle current 
• Internal thermal protection 
• Protection against short-circuit 
• Single·in·line package 
• Very few external components 
• Excellent ripple rejection. 

TYPICAL APPLICATION 

DUAL MODE 

C3~'00jJ.F Vee 

RI 150n 

5011 10 kn 

9 
Rt 150n 

C4. tOO"F 

1IIOM5ON SEMICONDUCTORS 
.... heodqu.rt ... 
"5 •• Y. d. "Europe - 78140 VELIZY - FRANCE 
Tel. : (3) !Me e7 19 I Tele. : 204780 F 

1 10 

547 

RL 
411 

TEA2024 

STEREO AF AMPLIFIER 

CASECB·313 

SPSUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

10 

1. Ground (1) 

2. Feedback (1) 

3. Positive Input (1) 

4. Oecoupling 

5. Output (1) 

6. VCC (1) 

7. Output (2) 

8. Positive Input (2) 

9. Feedback (2) 

'--____ 10_._G_r_OU_nd_(_2) ______ ..J i 
~~ 



TEA2024 
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1 
MAXIMUM RATINGS 

Raing Symbol Velue Unit 

Supply voltage VCC 20 V 

Operating IUpply vol,age VCC 18 V 

Power dlsoipo1ion Ptot See graphs 

Maximum output current 10 2.5 A 

Storage or junction temperature T,tg. Tj -40, + 150 °c 

THERMAL CHARACTERISTICS 

Ch_lotic Symbol Value Unit 

Junction-ambient thermal resistance R,h(j·.) 60 °C/W 

Junctlon-calll thermal resistance R'h(j-<:) 9 °CIW 

ELECTRICAL CHARACTERISTICS 

Vee = 12 V, Tamb =+ 25°e, RL = 4 n, AV = 46 dB, Dual mode (unless otherwise specified) 

Charactwilttc Symbol Min Typ MIX Unit 

Supply voltage range VCC 6 - 18 V 

Supply curront (VE - 0) ICC - 35 60 mA 

D.C. outPUt voltage (VCC - 12 V) Vout 5.4 6.0 6.6 V 

Output po_r (f -I KHz;d -10 %; RL -411) Pout W 

Dual mod •• per channel 

VCC-12V 3 3.5 -
VCC- 9V - 1.75 -
VCC- 6V - 0.60 -
VCC -14.4 V - 5 -

BTL modo· Vee -12 V - 10 -
Voltage gain without external resistance dB 

Rf- 1SO Il AVI 31 34 37 

Rf -Oil AV2 - 46 -
Distortion (f· 1 KHz; Vee'" 12 V; RL. = 4 n ; Pout 0.5 to 2 W) d - 0.3 1.5 % 

Input noilo voltage (RG - 0 ; B - 20 KHz) - 2 - "V 

SuPPly voltage ripple rejection SVR - dB 

Frlppia- 100 Hz;Vrlppl.- 0.5VRMS ;RG- 0 40 SO -
Cr_lk (f-l KHz;RG-l0K) CT 40 52 - dB 

Frequoncy _nM (3 dB) . (Pout' 1 W ; RL - 4 III B - 0,016 ·40 - KHz 

()pon loop IIIIln - 60 - dB 

3110 

549 



·jTEA2024 

DISTORTION VS OUTPUT POWER 

THO 
I'Jf.I 
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-...... -
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- AV' 50 
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DISTORTION VS OUTPUT POWER 
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CROSSTALK VS FREQUENCY 
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SUPPLY VOLTAGE RIPPLE REJECTION 
VS FREQUENCY 
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TEA2024 

QUIESCENT CURRENT/D.C. DUTPUT VOLTAGE MAX DISSIPATED POWER VS AMBIENT 
TEMPERATURE 

8/10 
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TEA2024 

APPLICATION INFORMATION 

GROUND CONNECTION 

Two ground pins are provided and must be connected 
together on the PC board. The GND connections for 
power - return from the load and negative supply - must 
be kept separated from the signal and feed-back ground. 
Inappropriate ground connections will cause parasitic 
oscillation, distortion and cross-talk. 

VOLTAGE GAIN 

The voltage gain is determined by the ratio of internal 

feedback resistors .rid external resistor Rf. 
Gv = 34 dB for 'Af = 150 n 
Gv = 46 dB for Rf = 0 n 

CAPACITORS C5 AND C6 

These capacitors must be connected close to the I.C. 
connections. Low temp-coefficient type will give the best 
results to prevent oscillations. 
1 nF ceramic capacitors bypassing inputs to ground will 
help prevent high oscillations or radio interference. 

OUTPUT POWER TABLE (TYPICAL VALUE) 
THD = 10% ;f= 1 KHz ; Tamb = + 25°C 

~C 6V 9V 12V 14.4V 

Bn - 1 W/ch l.BW/ch 3.0W/ch 
DUAL 

4n 0.6W/ch I.B W/ch 3.5W/ch 5W/ch 

Bn 1.2W 3.5W 6.7W 10.5W 
BTL 

4n 2.0W 6.3W lOW -

7110 
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I TEA2024 

DUAL and BTL MODES 

PRINTED CIRCUIT BOARD 

I 8/10 
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TEA2024 

COMPONENT LAYOUT (DUAL MODE) 

COMPONENT LAYOUT (BRIDGE MODE) 

9/10 
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TEA2024 
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566 

DIN 

eEl D.A.T.A. 

CASE CB-313 

SPSUFFIX 
PLASTIC PACKAGE 

10 Outputs , 
C8-313 

This is advance information and specifications are subject to change without notice. 
Please inquire with our safe. offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

STEREO AUDIO AMPLIFIER 

Dual or BTL connection modes. 
Few external components. 
Works with low supply voltage : 3 V. 
High channel separation. 
No schock noise when switch on or off. 
Maximum voltage gain of 45 dB (adjustable with external resistor). 
Soft clipping. 

• 3V<VCC<12V 
• P=2x 1 W, VCC=6V, RL=2Sl 
• P=2x2.3W,VCC=9V,RL=4Sl 
• P=2xO.1W,VCC=3V,RL=4Sl 

APPLICATION AND TEST CIRCUIT (DUAL MODE) 

1. 

TEA2025 

STEREO AUDIO 
AMPLIFIER 

CASE CB-79 

DPIUFFIX 
PLASTIC PACKAGE 

...----avec 
LT 1OO "F 
• 12,v 

12V 
• l00"F-12V. ~!o,.F Zc 

~~--------------~ 
l00"F 
12V 

on "F 0.151'F T 
E20 It------' • 

~-------------------_____________________________ ~i 
667 ~~ 



TEA2025 
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PIN CONFIGURATION 

Auxiliary output for .BTL application 

Output (2) 

.Bootstrap (2) 

Power ground 

Power ground 

Feedback (2) 

Positive input (2) 

Ripple rejection 

Vee 
Output (1) 

.Bootstrap (1) 

Power grou nd 
'" Power grouiK! 

Feedback (1) 

Positive input (1) 

Ground (substrat) 

ELECTRICAL DIAGRAM 

7---------- -------------------, • I 
I 
I 

31 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
1 

~------------_*--~------+_~~~2:o0UT2 

L~ _____________________ ~ ______ _ 
11+ 11-r--'D ---------1i 

I 

Th. two power 
amplifier •• ra 

limil. 

: " L __________________________________ ...1 



TEA2026,1 

MAXIMUM RATINGS 

-.. .,.mboI v_ Unit 

Supply ....... Vcc 15 V 

OUtput _k current '0 1.5 A 
Junction ___ re Tj 160 °e 

-.... ........... TIIg - 40, + 160 °e 

THERMAL CHARACTERISTICS 

~ .,.mboI v ..... Unit 

Junct-'--""'_ RthCj-c, 15 °CIW 

Junct_thormol_ RthU-e' 60 °efW cs-_,. 
_: The RthCj .. , II_redan __ bo'-on.'0x 5xO.15emg.......,xv ... _ with. 35 I'm thick cappor .. "-of 5 em', 

ELECTRICAL CHARACTERISTICS 
Tamb = 25°e, Vee = 9 V, dual mode (unless otherwise specified I 

~ic .,.mbo' Min Typ - Unit 

Supply valtaga Vee 3 - 12 V 

~ ... - - 40 60 mA 

~~ ....... - 4.5 - V 

V ......... Av dB 

011.' modo 43 45 47 

BTL modo 48 51 &3 

V ......... dIffaNnco - - :tl dB 

I~ ImpIdonco - 30 - len 

OUtput_If -I KHz;d -10'" 

Dual modo· par chan,,", W 

'IICC-BV: RL-40 1.7 2.3 -
RL-BO - 1.3 -

VCC-8V: RL-40 0.7 1 -
RL-BO - 0.6 -

Vee-3V: RL-40 - 0.1 -

BTL modo 

Vee-BV : RL-BO - 4.7 -
Vee-8V : .RL- 4 !J - 2.8 -_Ion IVee -BV; RL -40;f -1 KHz ;Po - 21iOmW' " OUa'modo - 0.3 1.5 " BTL modo - 0.6 -

Supply ....... rejection IRG - 0, AV - 45 dB, Vrlppl. -160 mV RMS, 

frlpplo - 100 Hz, SVR 40 48 - dB 

,~no ...... 1taga IAv - 200, 88-" : 20 Hz to 20 KHz' ,.V 

110- 0 - 1.5 3 

110 -101en - 3 8 

c.-aIk IRG -10 len ;f -1 KHz ;RL -40 ;Pa -1 W' 40 65 - dB 

3/8 



TEA2025 
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BRIDGE APPLICATION 

·SlCO-----1I------, 

6kll 

6011 

2 

TEA2026 

~------~------~vcc 
~1(lO"F 
.. 12V 

516 
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TEA2025 

fJ/6 

-
eEl D.A.'.A. 

CASEC8-79 

DPSUFFIX 
PLASTIC PACKAGE 

16 Outpu's , 
CI-79 

This is advance information and specifications are IUbject to change without notice. 
Please inquire with our sales officel about the _liability of the different packages. 
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POWER SUPPLIES 
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____ SWITCH MODE POWER SUPPLIES 

~ ~ • I , 

I 

01L141CB·21 0ILI6ICB-791 01 La ICB·981 

SWITCH MODE POWER SUPPLIES (FL YBACK MODE) 

Rating 

Maximum output current (A) 

Base current regulation 'B = fUC} 

Protection against desaturation 

SecondarY'current supervision 

ton min (/ls) 

ton max 
Start supply current (mA) 

Soft·start 

Oscillator sync. 

Typical supply output power (W) 

Package 

Page 

564 

TEA100l 

t3.0 

Automatic 

-

• 
2.0 

Adjustable 

15.0 

• 
• PLL 

100 to 300 

SILl7 
(CB·215) 

565 

/ 
/ 

SIL 17 ICB·2151 

UAA4001 UAA4006 

t 1.0 t 1.5 

Automatic Automatic 

- • • • 
Adjustable 

2.0 from 
1.0 to 10.0 

Adjustable Adjustable 

15.0 0.3 

• • 
- .WithoutPLL 

< 100 OlLl6 
<100 100 to 200 

SILl5 

OlLl6 SI L15(CB·501 
(CB·79) OILI6(CB·79) 

587 599 

SIL15 ICB-501 I 

TEA2018 TEA2019 

to.5 to.5 

'B =KIC IB= KIC 

- • • • 
Adjustable 

from 2.0 
1.0 to 10.0 

80% 50% 

1.0 1.0 

- -
- • PLL 

<60 <60 

OlL8 OlLl4 
(CB·98) (CB·2) 

577 581 



THOMSON 
SEMICONDUCTORS 

SWITCH MODE POWER SUPPLY CONTROLLER 

The TEA1001-5P is a monolithic IC intended for power transistor control 
in single transistor DC·DC conveners (F Iy Back type). 

• Direct drive of the switching transistor 
• Complete PWM power control circuitry 
• Up to ± 3 A basa current output 
• Output transistor VCEsat sansing 
• Output transistor current limitation 
• Undar and over voltage lockout 
• Programmable soft start 
• Thermal overload protection 
• Reguiltion batter than 0.2 '!(, 
• On-chip low drift .2.5 V reference 
• 50 kHz operetion with PLL circuit for external synchronization. 

BLOCK DIAGRAM 

VCE 
..... ing 

TEA1OO1 

SWITCH MODE 
POWER SUPPLY 
CONTROLLER 

CASECB-21& 

.. SUFFIX 
PLASTIC PACKAGE 

....==::::::;----~-1.17 V-

L_~~_ ~ __ 
GND _ RT 

Ext ..... ' duty 
cycIl odjultlmont <f. 

~------------------------------------------------~--~~I 
1IIOMSON 5EMICONDUC1ORS -.............. 45, ft. de l'Europe - 78140 VELIZY - FRANCE 
Tol. : (3) _117 1111 Tol .. : _780 F 

~"1HOMSON 
,. .. ~ ©@IiliIIP'@i!lIEil1i'$ 



TEA1001 

PIN CONFIGURATION 

1,17 V- Negative output stage supply 

2 18 Output 

3 V+ Positive output stage supply 
4 VCE VCEsat sensing 
5 Ycc ~C 
6 SY Synchronization input ~O O~ 7 Cp Phase comparator output 
8 Cy Cy oscillator external capacitor 
9 RT RT oscillator external resistor 

1[ i [1 [1 [.l.l.11l.l.1 
10 GND Ground 
11 Vo Op-Amp_ output 

12 E Op-Amp_ inverting input - Vref 
1 3 5 7 9 11 131517 

13 E+ Op-Amp_ non inverting input 

14 tonM ton max external adjustment and softstart 
15 Ip Primary current limit input 
16 IS Secondary current monitoring input 

ABSOLUTE MAXIMUM RATINGS 

Roti ... Symbol V.lu' Unit 

Supply vol_ V cc!ground Vcc - GND +15 V 

V+ - GND +15 
----:-:-

Pooltlve IUpply for the output ... V 
MAXIMUM POWER DISSIPATION 

Nogotiw IUpply for the 
Ptot 

output Itet. : Substrate/Ground V- -GND -7 V 
(WI 

Voltage between pin. 5 and 1 VCC- V- +20 V 
f-

Output current pulsed 18 ±3 A 15 

~ 
Pin 4 current ICE 10 mA I- ~I 

10 Pi" I, mltX input current Ip ±S mA 
I\. 

Pi" IS max input curJr1t IS ±6 mA 

junction temperature T· -40, + 160 ·C 5 
(11 '\ 

·C 
f- ...... 

Storage temperature T,tg -40,+ 160 ...... r---~ 0 
0 50 100 150 Tamb (·CI 

THERMAL CHARACTERISTICS tU Without h,.t .. ink 
(21 With heot-oink 5·CIW 

Roti ... Symbol Vol .. Unit 

Junctton-c:ae thermal resistance Rmlj..,1 3 ·CIW 

Junction ... mbi.nt thermal resistance Rthlj-al 36 ·C/W 

2/12 



TEA1001 

ELECTRICAL CHARACTERISTICS 
T amb = 25°C; Vee = 10 V ; V- = - 5 V ; V' =.4 V (Unless otherwise noted). 

_otic &ymbol Min Typ - Unit 

Supply ... 11IIgO I!co - 10 14 V 
Supply qu_ current 

lee - 18 25 rnA 

P_ output __ supply voltage V - 4 Vee V 

Negotlve outIJIIt stage MlPPIy ... ltege V- -8 -5 - V 

VCC t_1eI to lmo". operation (VCC i".,.. .. lngl VeeL 8 8.5 7 V 

Hystwwllon Vee threshold l!.VCC - 0.6 - V 

Primary current limit i_ threehold VIP - ±0.2 - V 

Pin 15 Input current (VIN ·OVI Ip - 4 20 ,.A 

OUtput tr8nsiltOr saturation voltagalPin 4 voltage mult be 3 V 

above groundl 

POlitive stage Us ·3 Al v'CE - 2.2 3 V 

N_iveotege Us - 3 Al V- CE - 2.8 - V 

Secondary current monitoring Input threshold IS - 100 - mV 

Pin 1 S Input current (VIN - 0 W IS - 2 "0 ,.A 

VCE Input threshold VCE - 5 - V 

Op-emp. _loop gain AVOL 100.000 

Op-emp. oxtwnel1ood bock resisto' Rf 50 - - kO 

Op-emp. input current IS - 50 250 nA 
Op-emp. _ voI_ 

VIO - 2 7 mV 

Op-emp. Inverting input ,lIIltOnco to V ref RIN - 1 - kO 

l_nol'otororico ... 11IIgO Vref 2.4 2.55 2.7 V 

Rot. voI_ variation with temperature - 25°C < T. < + 85"c l!.Vref - ±1 - " 
. 

RT optimal current RT - 0.5 - rnA 

OIciIIato, operating froquoncy range 5 - 50 kHz 

--== 
OIeIII .... ' froquoncy ~u .. _Ielent - 100 - -"C 

Oscillato' free ,unnlng f_ equation UaT=0.5mAI f· 
1.85 

Hz ~ RT.c... 
Sy_ronlzotion pu ...... 11IIgO VSv 1.5 - Vee V 

P_ comporoto, output current (VSV > 1.5 VI VCP 

Vcp> Vee/2 - ".8 - rnA 

Vcp< Vcc12 - -1.8 - mA 

Sy_lzotlon input Impodonc:o Rsv - 1.000 - n 
Maximum limit of _n time (Pin 14 openl 

Vee <VeeL - 0 - "of 

VCCL <Vee <'4V - 50 - ooclll .... , 

Vee> 14V - 0 - poriod 

Maximum duty eyel, (an ·'xtwnellyl 

0.2V < V'on < 0.376VCC - 90 - "of 

0.376 Vee < V'on < 0.825 Vee - according - oocll_ 

0.828 Vee < V'on - toVton O - porlod 

3/12 
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TEA1001 

CIRCUIT DESCRIPTION 

OSCILLATOR 
This Is • IIwtooth generator which tree-running frequen· 
cy is set externally by resistor RT and capacitor c,-. 
The charge current of the capacitor is I = Vce/2 RT, 
the peek and valley voltages of the sawtooth are raspec
tlvely 0.826 V ce and 0.376 V ce. The discharge current 
is about 12 times 91'_ than the charge currant. 

The oscillator free-running frequency Is fo = ~. 
.,.........Ion RT.c,-

The ph_ comperator becomes active when a positive 
pulse II applied on synchronization input SY. 
In this case, the output S of the comparator supplies 
a positive currant when the sawtooth is lower than its 
averega value V ccl2, and negative when It is greater 
th~Vccl2. 

Vee 

If ts is the width of the synchro pulse, the optimal value 
for Cis C = 1.70ls. 

(nF) (liS) 

The value of R must be so that R < 3 .!2. with to = ...!.: 
(kO) ts fo 

The elements RS and ts are necessary to stabilize the 
loop. 

Example: 

fo =15KHz 
RT= 12kO 
c,-=10nF 

-:- = 129ts = 5.5 lIS 

R =10kO 
C= 10nF 
RS =2.2kO 

Cs = O.2I1F 

OSCILLATOR 

&vn--4-l~~~-4---+-------(, 
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PULSE - WIDTH MODULATOR (PWMI 

Main modulator 

This modulator produces a square wave whose duty cycle 
results from a comparison between the sawtooth and the 
output of the operational amplifier. The output is OFF 
during the retu rn of the sawtooth. 

Auxiliary modulator 

The voltage V (tonI applied to pin 14 sets the maximum 
duty cycle. 

I'!!!!' 
T max 1 

0.5 

o 
0.3 

., 
~ 
\ , 

\ 
""\: , 

0.5 0.7 

TEA1001 

An internal voltage divider between Vee and ground pre
sets the maximum ON time to 50 % of the period. This 
limit can be externally altered by paralleling two exter
nal resistors across the internal divider ones. These resis
tors should be lower than the 30 kn internal resistors. 

Minimum conduction time 

In order to allow the discharge of the snubber network, 
a minimum on-time is set at about 5 % of the period. 
Any attempt to set a lower value results in a no-conduc
tion state. 

0.9 

Maximum duty eyele as a function of voltage on pin 14 normalised to Vee. 

Op«np. E 
Output 

PWM Output 

Operation, of the PWM duty cycle limitations: 

V(ton' < E < 0.613 Vee 

t conduction < ('.2n, 
T T max 

t conduction = t~) 
T T max 

.-=:;';'.c:Ij:';':=~ 0.613Vee 

E > 0.613 Vee 

t conduction· 0 

Vlton' 
(pin 141 

5/12 
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TEA1001 

Soft stan 
capacitor 

,-----

I 
I 
I 
I 29 kn 
I 
I 
I 
I 
I 

Vee undervoltaga checking 

auxiliary 
modulator 

VeM 

towards logical block 

1 ______ -- ______ _ 

Ip 

INTERNAL CIRCUIT CONFIGURATION RELATEO TO PIN ,4 

PROTECTION ELEMENTS 

v CC supply check 

A comparator pulls pin 14 up to Vee as long as Vee 
hal not reached 6.5 V, or if Vee exceeds 14 V. A soft 
start can be achieved by connecting a capacItor between 
pin 14 and ground or Vee (see figure above). 

Prilllllry current limitation 

The primary current is measured acro" a shunt, an~ 
compared to reference voltage of + 0.2 V and -0.2 V 
respectively. When the detector senses an over-current, 
the output is turped off. The information coming from 

the compar.tors is also transmitted to pin 14, SO that, 
during a permanent overload, the external capacitor 
intagrates the oversteps, thus reducing the duty cycle. 

Secondary current 

An internal comparator whose threshold is 0.1 volt 
checks after each oscillator period that the secondery 
current has been completely drained to zero before sto· 
ring energy again in the primary inductance, thus avoiding 
excess of core magnetization. When a secondary winding 
is continuously short·circuited, the total flow of current 
I. spread. over several periods, during which the output 
is inhibited. 

_max /1'C7 V \/"':'C7n::>"". V 
OP .• mp. I I I 

output • I : I :pmex=vr-----------1---Vl---------
P I iip . I 

I I t I 

I. I I I . 

,.:~=-=tf------------"---ij-~--------

8112 
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POWER STAGE 

Positive rtage 
A feed-back loop provides an output current ma\~hed to 
the instantaneous requirement of the switching transistor_ 
The higher the level of saturation of this transistor, the 
greater proportion of the current· flowing through 
resistor R is shunted by diode D_ Thus the base current 
of T2, and consequently the output current of the IC, 
decreases_ 
Transistor T 1 remains saturated. The voltage VCE of 
the power transistor (P_T.) is given approximately by : 

(VCE) P.T. = (VBE) PoT. + RB.le 

TEA1001 

+300V 

Resistor Re stabilizes the feed-back loop_ Its value 
must be as low as possible, generally around 1 Ohm_ 

Negative stage 

As the voltage V CE of the switching transistor rises above 
5 V, the negative stage of the TEA100l is set into con
duction_ Transistors T3 and T 4, in a darlington configu
ration, apply a high reverse base current to the switching 
transistor, which results in a very fast turn-off. 

For further information concerning the TEA1001 internal structure, please refer to application note 
NA-011 A edited bV lHOMSON SEM ICONDUCTORS 
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TEA1001 

I 

(mAl 

I-

~ 
II: 
II: a 4 
> 
II: 

~ 0 

8 =-4 

~ 

I--

I 
7 

IS -, (Vsl 
VCC -IOV 
V- --6V 
Other pins not connected 

TYPICAL WAVEFORMS 

SWITCHING TRANSISTOR BASE CURRENT 
AND COLLECTOR VOLTAGE DURING ONE 

OSCILLATOR PERIOD 

SWITCHING TRANSISTOR COLLECTOR 
VOLTAGE AND CURRENT 

ICC 
(mAl 

Oscillator Vs 
2V/div 

1 A/div 

Collector 

voltage 
200 V/div 

veE: Collector voltage 100 V/div 

Ie : Collector currant 1 A/div 

16~-r--r--r--r--r--~~~ 

I 

I 
IJ 

I- 12 z w 
II: 
II: 

a 
> ... 
·5 

8 

4 

-os -0.4 o os V (VI 
o ..... ~_...L....--JL--L_..L---1_-L---' Vcc (VI 
o ~ 

8112 
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PIN 16 AND 16 CURRENT-VOLTAGE 
CHARACTERISTICS 

SUPPLY CURRENT ICC AS A FUNCTION 
OF SUPPLY VOLTAGE 



ICIA) ~---r--~----'----,----~---, 

-~ Resistor R between pins 4 and 5 
defines the output transistor base 
current. 

3 4 6 VCEIV) 

.... z w 
wa: 
CIa: 
C::;) 
.... u 
"'z wO 
>-- .... .... C 
Ca: 
CI::;) 
w .... Zc 

'" w 
Q 

10 
IA) I I 

f----

1---
, 

i 
; 1/ 
1/ 

o J' 
o 2 

TEA1001 

: 

J.....-~ 
, ... ,;'" 

V-
V 

3 4 5 6 8 VCE IV) 

POSITIVE STAGE OUTPUT 
TRANSISTOR COLLECTOR CHARACTERISTICS 

NEGATIVE STAGE OUTPUT 
TRANSISTOR COLLECTOR CHARACTERISTICS 

Volts 
12 

10 

C: 
~ 8 
w 

, 
CI 
C 6 .... 
...J 
0 
> 4 
:!: 
Z 
i: 2 

~ 
IA [.' 

/ , 
!y 

V14 - !IVCC) TYP 
I 

,.... 
ij I I 

0 '" I I 
4 8 12 16 20 VCCIV) 

SUPPLY VOLTAGE 

TYPICAL APPLICATION 100 W FLY -BACK CONVERTER 

220 K 8W 
0.5W 12K 

BF759 

10V 

9V 47 K 

10 K ~.----"":';H 

4x1N4586 

47 ~ 
350 V 

11 

25V 1N914 

loon 
3W 

470 

9 1& 4 

TEA1001 

CC S CE 
V· 

1N914 

Transformer type il Orega 93612. 

1 n 

22 K 47 
2.2n 
3W 

BA159 

9/12 

573 



TEA100l 

COMPONENT SIDE 
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TEA1001 

COPPER SIDE 

For more details one this application and on the TEA1OO1. report to application notes NA·Ol1 and NA.014. 

11/12 
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SPSUFFIX 
PLASTIC pACKAGE 
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THOMSON 
SEMICONDUCTORS 

PRODUCT PREVIEW 

SWITCH-MODE POWER SUPPLY CONTROL CIRCUIT 

The TEA2018 is a large diffusion, low cost integrated circuit, packaged in 
an 8 pin mini-dip C8-98, for the control of switch-mode power supplies in 
fly-back discontinuous mode. 
It can be used each time the output current and power dissipated in the 
I.C. are compatible with the present datas : (useful power under 90 W). 
The application range is very wide : Video display units - Video games 
black-and-white T.V. set, even 90° colour - Hi-fi amplifiers· Function 
generator ... 
When synchronization is necessary, use the circuit TEA2019. 

MAIN FEATURES 
• Direct drive of the switch-transistor 
• Positive and negative output current up to 0.5 A. 
• Current limitation 
• Demagnetization sensing 
• Total protection from over-load or short-circuit 
• Output current is a function of the switch transistor collector current: 

IC = klB externally programmed 
• Low rest current before starting 
• 2 lIS ton min 
• Therma I protection. 

BLOCK DIAGRAM 

Switch. trans. 
base 

+---(:=:J-, 

The pr818nt pin configuration can be subject to modification. 

1HOMSON SEMICONDUCTORS 
Sal. hudquaner. 
45.1IV. d. ,'Europe' 78140 VELlZY· FRANCE 
Tal. : (3) 948 9719 I Telex: 204780 F 
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TEA2018 

SWITCH-MODE 
POWER SUPPLY 

CONTROL CIRCUIT 

CASE CB-98 

DPBUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

1. Output 

2. Positive lupply vol_ 
3. Oamegnetisatlon M"ling 
4. Error amplifier non inverting Input 
5. Oscillator capec;tor and retiltOr 
6. Ground 
7. IC .. mpI. 'negativel 
8. Nagotlve IUpply. ~ 

ir 

L-----______________________ ~i 



TEA2018 

MAXIMUM RATINGS 

Rating Symbol Volu. Unit 

, 'SUpplY voltage V12-61 16 V 

Negative supply VIlI_al -6 V 

Totol voltage V/2-81 20 V 

Output current 11 ±0.5 A 

Pin 3 input current 13 ±5 mA 

Junction temperature T' + 150 ·c 
Operating ambient temperature To""r - 20 to+ 70 ·c 
Storage temperature T,tg - 40 to+ 150 ·c 

THERMAL CHARACTERISTICS 

II CharKteriltic Symbol Volu. Unit 

II J~nction·ambiem thermal resistance· Rth(j-., 80 ·ctw 
-Ex: 0.7 Watt in the I.C. makes its junction temperature grow 56°C over the ambiant temperature. 

To keep a good reliability a 10Cfc maximum junction VWJrking temperat~re Is recommended. 

ELECTRICAL CHARACTERISTICS 
Tamb = 2S·C (unless otherwise noted) 

elNo..-..Istlc Symbol Min Typ Max Unit 

Supply voltage V12-61 6 8 15 V 

Negative .... xiliary yoltage V 111-61 - 1 -3 -6 V 

Role_ vol_ of tho IUpply volt. IVee Inc .... lngl V12-61 - 5.8 - V 

Stop vol_ of tho IUpply voltage IVee decre .. lngl V12-61 - 4.8 - V 

Rest: Rlpply current before starting IV 12-61 <.5.5 VI 112-61 - 1 - mA 

Current limitation threshold V17-61 - - 1 - V 

Current sample input resistance R7 - 1000 - n 

Demagnetizetion sensing threshold V13-61 - 0.1 - V 

Demegnetizlltion .. nling input current (V (3-S) ·O) 13 - 1 - ,.A 

Maximum conducting duty cycle - - 80 - "To 

Op. """'lif .... Internally odju ..... uoln' - - 50 - -
Op. ompIlf .... lnput current 14 - - 0.5 - ,.A 

Internal reference voltage - - 2A - V 

Reference voltage temperature drift - - 10-· - v"e 

Oscillator frequency drift V/tomp IVee - 8 VI - - 0.006 - %t"e 

Oscillator frequency drift VNee 16V< Vee < 15VI - - 0.05 - %IV 

214 
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· TEA201$l 

GENERAL DESCRIPTION 

The switch-mode principle is the fly-back discontinuous 
system working at fixed frequency when regulating. 
However a large lake of periods can occur, by the action 
of an over-load or a short-circuit of the load through the 
demagnetisation sensing that forbids any new period be
fore the end of the secondary current. 

Corresponding to each oscillator fly-back. a 2 ~s pulse 
sets the flip-flop on starting the output current with a 
large positive pulse that allows a quick saturation of the 
switching transistor and a minimum ton to discharge the 
R.D.C. network capacitor. • 

In normal regulating conditions, the output current is 
stopped (reset of the flip-flop) by the comparison between 
the switching power transistor current sampled oli an 
emitter shunt resistor, and the error amplifier output. 
The sampling peak negative voltage at pin 7 is less than 
1 volt. If it reaches 1 volt, it automatically resets the 
flip-flop, assuming a current limitation. 

By no regulation condition, and if the current limitation 
is not reached, the flip-flop can be stopped before the 
end of the period by the duty-cycle limitation. 

In order to save power, the positive bese current, after 
the starting pulse, is an instantaneous function of the 
collector current sampled aceross the shunt resistor. 
The ratio IC I I B can be programmed: 

CASE C8-98 

DPSUFFIX 
PLASTIC PACKAGE 

1 
S.08mo. 

~ 
t 

D~:~tjj· ;"j4 1.27""" 

Or --.~ -- _. '.25mo •. 

o 
·L 1.-_ _ 9 

DON 

eEl 0.,..1 A 

Re must be first calculated to obtain the limitation 
current at 1 V. 
RB can be then taken to have a forced ratio 1e/IBde_lred. 

After the positive bese current is stopped, the negative 
sink bese current will occur after a fixed delay of ,bout 
one microsecond. That allows the co.Ilector current 8 

fast decreasing. 2 to 3 V negative voltage is necessary 
at pin B. For low power units, it is easy to aJpply It 
from the shunt resistor. 

Starting process: 
Before the voltage aceross the V CC capecitor reaches 
5.B V, no output pulse is delivered. The rest current I_ 
then about 1 mAo So that Vee can be first aJpplied 
from the 300 V high voltage through a sman power 
resistor. When the capacitor voltage reaches 5.8 V, It 
begins to aJpply pulses, and bese current periods begin 
to occur. It makes the capecitor voltage deer_ng. It 
can go down to 4.B V without stop. But the IUxililry 
winding of the transformer comes then supplying Vee 
giving it the wanted power. 

8 Outputs , 
CB·98 
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414 

60 WATT TYPICAL APPLICATION 

220 Volt. 
met"' 

100l'F 
400 V 

4 

+300 V 

l2V 

10Kn 

3 

TEA2018 

FO-20 KHz 
Co-1.5nF 
Ro-50Kn 

RO 

Ie limit: 2.S A· Ie normal working: 1.5-2.2 A. 

Reoisu.- calculation: 

Re=.J...Y.. = 0.40 
2.SA 

, Ie 
To gat a ratio'18 = 7, RB must be : 7 x Re 

RB =2.BO 

values to be taken if the negative voltage is not supplied 
as following. 

On this peper, Rshunt is taken largely higher than the 
Re value calculated to supply a negative voltage at pin B. 
The limit value of 1 volt at pin 7 is got from a low im· 
pedance parallel bridge to RS (Rl and R2)· 
But the negetlvecurrent rectified to pin B modifies about 
12 'lIi the RS value with a 10. 0 series resistor used to 
smooth the rectified current. 

·Switching transistor: BUV46 or other equivalent device. 

2 

12OkO 
lW 

lN4l48 

33n 
• 

10n 

lN4l48 

ESM181 

OV1 

rtfV
2 

Ground isolated 
from mains 

1 to 5 1<0 

BA169 

2.7 
nF 

R.D.C. 
network 

The calculation of the bridge must also take in account 
tlie parallel resistance of the bridge. So after calculation, 
the 2.7 0 resistor has an effective value of 2.2 O. 

Bridge calculation: to get 2.S A current limit: 
2.5 A across 2.2 0 -S.S V. To get 1 Vat pin 7, the 

. Rl . 1 
ratIo Rl + R2 IS 5.5 = 0.17 

With Rl+ R2=400: 
R 1 = 6.B 0 ; R2 = 33 0 

With these values, the negative voltage at pin B is about 
2 to 2.S volts at 2A peak collector current. The average 
power In RS is less than 1 watt. 
This is an example. Other values can be calculated in the 
sameway. 
Vee at pin 2 has to be taken as low as possible (over 6 V) 
to decrease the I.e. dissipated power. 

This il advance Information and lpecificationl 8re IUbject to change without notice. 
Ple_ Inquire with our oat .. offices about the .. anability of the different packages. 
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1lI0MSON 
SEMICONDUCTORS 

PRODUCT PREVIEW 

SWITCH·MODE POWER SUPPLY· CONTROL CIRCUIT 

This circuit is a large diffusion, low cost integrated circuit, packaged in 
a 14 pin DIP case C82, for the control of switch·mode power supplies in 
fly·back discontinuous mode. 
It can be used, when the oscillator must be synchronized each time the 
power dissipated in the I.C. are compatible with the present data (useful 
power under 90 WI. 
The application range is very wide: Video display units· Video games 
black·and·white T.V. set, even 90° colour· Hi·fi amplifiers· Function 
generator ... 
The difference with the TEA2018 is the synchronous capability with in· 
ternal PLL. 

MAIN FEATURES 
• Direct drive of the switch·transistor 
• Positive and negative output current up to 0.5 A. 
• Current limitation 
• Demagnetization sensing 
• Total protection from over·load or short·circuit 
• Output current is a function of the switch transistor collector current: 

IC = kl8 externally programmed 
• Low rest current before starting 
• 2 p.s ton min 
• Synchronization capability with internal PLL 
• Saturation testing 
• Thermal protection. 

BLOCK DIAGRAM 

TEA2019 

SWITCH-MODE 
POWER SUPPLY 

CONTROL CIRCUIT 

CASE CB·2 (TO·116) 

DPSUFFIX 
PLASTIC PACKAGE 

OUTPUT 

SWITCH 
TRANSISTOR 

BASE 

1 

~--------------------------------------------------__________________________ ~i 
THOMSON SEMICONDUCTORS 
Sola heodquortors 
45, rI. del'Europe· 78140 VELIZY· FRANCE 
Tel. : (3) 948 97 19 I Telex: 204780 F 
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.1 TEA2019 

,." ~ .. 

MAXIMUM RATINGS 
." 

"-t .... Symbol Valu. Unit 

SUpply vol_ Vcc 11(3-11 16 V 

Auxiliary output supply vol_ V12-111 15 V 

Negative IUpply VI13&14-11) -6 V 

Total"",- V(2&3-13&14) 20 V 

OUtput current 11 ±0.6 A 

Pin 5 input current 16 5 mA 

Pin 4 input current 14 5 mA 

Junction temperature Tj + 150 °c 

Operating ambient temperature T_ -20 to+ 70 °c 

Storage temperature Tstg -40 to+ 150 °c 

THERMAL CHARACTERISTICS 

Cha_iltic I Symbol Vol ... I Unit 

Junction .. mbient thermal resistance- I Rth(j-a) 70 I °CIW 

-Ex: 0.8 Wett in the I.C. makes its junction temperature grow 56°C over the ambient temperature. 

To keep 8 good reliability a 100°C maximum junction working temperature is recommended. 

PIN CONFIGURATION 

OutpUt II '-" BI Output negative supply • 

Auxiliary output supply 11 :QI Substrat· 

Positive vol_ supply V CC 0: : IC"mpI. 

Saturation senling [I Ground 

Oemagnetization senling £I : OocIllator """""itor 

Error amplifier non inverting input ~ Oocillator current refent .... 

Synchronization input [l Il PLLoutput 

'Pin 13 and 14 have to be .xternally con-
nected together. 

2/8 



TEA2019 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C 

Characteristic Symbol Min Typ MOl< Unh 

Supply voltage V(2&3-111 6 S 16 V 

Negative auxiliary voltage V(13&14-11) -1 -3 -6 V 

Release voltage of the supply voltage (Vee increasing) V(3-11) - 6.S - V 

Stop voltage of the supply voltage IV Cc decreasing) V(3-11) - 4.S - V 

Rest lupply current before starting (V (3-111 < 5.S V) 1(3-11) - 1 - mA 

Current limitation threshold VI12-11) - - 1 - V 

Current sample input resistance R12 - 1000 - n 
Demagnetization sensing threshold V(5-11) - 0.1 - V 

Demagnetization sensing input current (V(5.11) = a V} 16 - 1 - I'A 

Maximum conducting duty cycle - 80 - " To 
Op ampfifier internally adjusted gain - - 60 - -
Op amplifiar input current Ie - -0.5 - I'A 
Internal ref.rence voltage - - 2.4 - V 

Reference voltage temperature drift - - 10'" - vl"c 

Oscillator frequency drift V/temp (Vee = 8 V) - 0.005 - %l"c 

OsciliatorfrequancydriftVlVcc (ev< VCC< 15V) - - 0.05 - %IV 

SYNCHRONIZATION INPUT (PIN 7) 

II Puk to peak sew-tooth voltage V7PP - 2.5 - V 

IL Input Impedance I R7 - 60 - kn 
OSCILLATOR CURRENT, REFERENCE (PIN 9) - Co = 1.5 nF - Ro - 68 kn -RS-9· 60 ka· 

II Frequency sensitivity - 100 - Hz/l'A I 
II Ceptur' fange tH I I ±2.5 - KHz I ~ SATURATION SENSING (PIN 4) 

Input threshold V4 - 3.2 - V ~ Input current (V4 > 3.2 V) 14 60 - - I'A 
Input internal resistance - 1 - kn 

3111 
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I TEA2019 

GENERAL DESCRIPTION 

The switch-mode principle is the fly-back discontinuous 
system working at fixed frequency when regulating. 
However a large lake of periods can occur ,by the ection 
of an over-load or a short-circuit of the load through the 
demagnetization sensing that forbids any new period be
fore the end of the secondary current. 

Corresponding to eech oscillator fly-back, a 2 ~s pulse 
setl the flip-flop on starting the output current with a 
large positive pulse that allows a quick saturation of the 
switching transistor and a minimum ton to discharge the 
R.D_C. network capecitor. 

In normal regulating conditions, the output current is 
stopped (reset ofthe fl ip-flop) by the comparison between 
the switching power transistor current sampled on an 
emitter shunt resistor, and the error amplifier output. 
The sampling peak negative voltage at pin 12 is less then 
1 volt. If it reeches 1 volt, it automatically resets the 
flip-flop, assuming a current limitation. 

By no regulation condition, and if the current limitation 
il not reached, the flip-flop can be stopped before the 
end of the period by the duty-cycle limitation. 

In order to _e power, the positive base current, after 
the starting pulse, is an instantaneous function of the 
collector CIIrrent sampled accross the shunt resistor. 
The ratio IC liB can be programmed: 

Re must be first calculated to obtain the limitation 
current at 1 V. 
RB can be then taken to have a forced lellB desired>ratio. 

After the positive base current is stopped, the negative 
sink base current will occur after a fixed delay of about 
one microseCond. That allows the collector current a 
fast decreasing. 2 to 3 V negative voltage is necessary 
at pin 14. For low power units, it is easy to supply it 
from the shunt resistor. 

Starting process: 
Before the voltage across the V CC capacitor reaches 
5.8 V, no output pulse is delivered. The rest current is 
then about 1 mAo So that Vee can be first supplied 
from the 300 V high voltage through a small power 
resistor. When the capacitor voltage reaches 5.8 V, it 
begins to supply pulses, and base current periods begin 

418 
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to occur. It makes the capacitor voltage decreasing. It 
can go down to 4.8 V without stop. But the auxiliary 
winding of the transformer comes then supplying VCC 
giving It the wanted power. 

The TEA2019 has some additional capabil ities as regards 
to the TEA2018. 

• The oscillator charge current is made through an in· 
ternal current generator, programmed externally instead 
of an external charge resistor. The saw-tooth so provided 
is linear. 

• The oscillator can be synchronized through an inter
nal PLL circuitry, that makes the end of the switching 
transistor current synchronous with the external syn
chro pulse. 
This synchro pulse can be, for example, the fly-beck 
pulse of a T.V. horizontal sweep circuit. It must be 
integrated in a R .C. network to make a low voltage saw
tooth that must be introduced at pin 7, as indicated on 
the appl ication sheet. 
The PLL output voltage - pin 8 . supplies a correction 
current to pin 9 through an external resistor, to keep the 
oscillator at the right frequency. 
The synchronization operates only when regulating. 

• In the TEA2019, the positive output power supply 
is separated from the low signal general supply, so that 
it can be supplied from a lower voltage, in order to de
crease the IC dissipated power. 
For low power units, the IC can be normally supplied by 
connecting pins 2 and 3 together. 

• In order to protect the substrat, pin 13, from the pa
rasitic voltage peaks due to the negative peak output 
current at pin 14, the substrat, (pin 13) is separated 
from the negative supply (pin 14). They must be exter
nally connected. 

• The switching transistor saturation voltage can be 
watched over at pin 4. Then a high voltage diode must 
be connected between the collector of the switching 
transistor, pin 4, and a resistor to VCC (see application 
diagram page 5). 
If a too low base current value has been choosen the sa
turation voltage can be too high, so, with this network, 
when VCEsat goes over 2.5 V, the base current is then 
stopped before the normal end of the period. 

REMARK: The TEA2019 can work without this protec
tion. 



TEA2019 

60 WATT TYPICAL APPLICATION 

LINE SYNCHRONIZED 

220 Volts 
mains +300V 

120 kn 
SOV line 
fly-back 

f\ 
lW r---------~----------------,. 

gESM181 V, 

ESM 181 
'V2 

----, 
'" Ii 

10nF~ t l00"F 10 kfl U4.7 kn i jl0n 
____ '.!.J BA159 

Ground ilOlated 
from main. 

To -64ps 
Co- 1.6 nF 
Ro '68kn 

27 kn 

6 

·Switching transistor: BUV46 or other equivalent device. 

IC limit: 2.5 A . IC normal working: 1.5- 2.2 A. 

Resiltance calculation: 

Re =...!JL = 0.4 12 
2.5A 

IC 
To get a ratio 18 = 7, RB must be : 7 x Re 

RB = 2.8 12 

values to be taken if the negative voltage is not supplied 
as following. 

On this paper, Rsliunt is taken largely higher than the 
Re value calculated to supply a negative voltage at pins 13 
&14. The limit value of 1 volt at pin 12 is got from a low 
impedance parallel bridge to RS (Rl and R21. 
Butthenegativecurrentrectified to pins 13 & 14 modifies 
about 12 % the RS value with a 1012 series resistor used 
to smooth the rectified current. 

, , 
+----- -M- -.;----~----, , , , , 

4 2 

TEA2019 

Ion IN4f48 

The calculation of the bridge must also take in account 
the parallel resistance of the bridge. So after calculation, 
the 2.7 12 resistor has an effective value of 2.2 12. 

Bridge calculation: to get 3.5 A current limit: 
2.5 A across 2.2 12-5.5 V. To get I Vat pin 12, the 

Rl . I 
ratio RI' R2 IS TI =0.17 

With Rl' R2 = 40 12: 
RI =6:812;R2=33fl 

With these values, the negative voltage atlIins 13 & 14 is 
about 2 to 2.5 volts at 2A peak collector current. The 
average power in RS is less than 1 watt. 
This is an example. Other values can be calculated in the 
same way. 
V CC at pin 2 has to be taken as low as possible (over 3 VI 
to decrease the I.C. dissipated power. 
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CASE CB·2 (TO·IIS) 

DPSUFFIX 
PLASTIC PACKAGE 

·DBtu6·" , 
I Or ~, -- -17 ----:. 

• .9 

DIN 

TO-116 
eEl 0."'.1."" 

140utput 

CB·2 
(TQI16) 

Thil is advance information and specificationl are subject to change without notiee. 
PIe .. inquire with our sal81 offtces about the availability of the different packllga. 



THOMSON 
SEMICONDUCTORS 

SWITCH MODE POWER SUPPLY CONTROLLER 

The UAA4001 is a monolithic IC intended for power transistor control 
in single transistor DC-DC converters (Fly back type). 

• Direct drive of the switching transistor 
• Complete PWM power control circuitry 
• Up tQ ± 1 A peak base current output 
• Output transistor V CEsat sensing 
• Output transistor current limitation 
• Under and over voltage lockout 
• Programmable soft-start 
• Thermal overload protection 
• Regulation better than 0.2 % 
• OlH:hip low drift 2.5 V reference 
• 50 kHz max operating frequency 

'The average current is limited by the package power dissipation. 

Output -l!:.---_ 

E+ 
Input 

e-

L_~13- !..._ 
GND ton 

~ External duty 
cycle adjustement 

BLOCK DIAGRAM 

VCE 
sensing 

_ _____ ...J 

UAA4001 

SWITCH MODE 
POWER SUPPLY 
CONTROLLER 

CASECB-79 

DPSUFFIX 
PLASTIC PACKAGE 

To switching tranliltor be .. 

<j: 

~ 
g 

~----------------------------------------------------------------~~ 
THOMSON SEMICONDUCTORS 
s. ... hudqu.rter. 
45, av. del'Europe· 78140 veLlZY· FRANCE 
Tel. : (3) 948 97 19/ Telex: 204780 F 
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UAA4001 

PIN CONFIGURATION 

CASE CB-79 
1 ton max ton max external adjustment and soft-start 

2 Ip Primary current limit input 

3 IS Secondary current monitoring input 

4 N.C. '--" 5 N.C. [ 1 16P 

6 V- Negative output stage supply [ 2 ISP 

7 IB Output [3 14J 

8 V+ Positive output stage supply [4 13J 

9 VCE V CEsat sensing [s 12J 

10 VCC VCC [6 11J 
11 CT CT oscillator external capacitor [7 IOJ 
12 RT RT oscillator external resistor [8 9P 
13 GND Ground 

14 Vo Op-amp. output 

15 E- Op-amp. inverting input - V ref 

16 E+ Op-amp. non inverting input. 

ABSOLUTE MAXIMUM RATINGS MAXIMUM POWER DISSIPATION 

'tot 
Roting Symbol Valul Unit IWI 

Supply voltagl Vcc/ground VCC- GND +16 V 1.6 -
Positive lupply for the output stage V+ -GND +15 V ~ (2) - , Negetive lupply for the 

1.0 output state : Substrate/Ground V- -GND -7 V \. 
Vol_ between pin. 10'and 6 VCC- V- +20 V 

Output currant pulsed 18 ± 1.5 A 0.6 
f-- 111 " PI" 9 current ICE 10 mA --~ Pi" I, max input curr.nt Ip :1:5 mA 0 

0 50 100 150 Tamb I·CI 
Pi" IS mix Input cur!'"t IS :1:6 mA 

Junction temperature TJ -40, + 150 ·C Tj < 150·C 
5torll98 temperature Titg -40,+ 150 ·C 

THERMAL CHARACTERISTICS 

lAmina Symbol Vol ... Unit 

Junction-embient thermal ,esistance Rthll .. ) 80 ·CIW 

2/12 
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UAA4001 

ELECTRICAL CHARACTERISTICS 
T amb = 2&"C ; Vee = 10 V ; V- = - 5 V ; V+ =+ 4 V (Unless otherwise noted). 

__ Ie 
Symbol Min Typ - Unit 

Supply vol ... Vcc - 10 14 V 

Supply qu_ au ...... t ICC 18 26 IlIA 
PoIItlve outpUt .... ouppIy vol_ V - 4 Vcc V 

Negative CIUtJI!It .... MlPPIy volt. V- -6 -6 - V 

Vcc _d to In ..... _tion (VCC 1 ........ lng) VCCl 8 8.6 7 V 

~. on VCC t ....... old flvCC - 0.8 - V 

PrJ""", au"";t limit Input thmhold VIP - 10.2 - V 

Pin 2 Input current (VIN - 0 V) Ip - 4 20 "A 
OutpUt trel1liltor _ration .01_ (Pin 9 ",,1_ mult be 3 V 
_ .. ground) 

Polk ....... liS - 1 A) V+CE - 1 1.6 V 

Negatl .. It. II S - 1 A) V- CE - 1 - V 

S--.y current monitoring input thmhold VIS - 100 - mV 

Pin 3 Input current (VIN - 0 V) IS - 2 +10 "A 

VCE Inputthreohold VCE - 6 - V 

a..-._loopgoln AVOl 100.000 

a..-. exurul fHd beCk .... lltOr Rf 60 - - kO 

QHmp. Input cu ... nt IS - 50 260 nA 

QHmp. offIIt vol ... VIO - 2 7 mV 
QHmp. l.-tlng Input __ to Vrot RIN - 1 - kO 

Interl1ll _rice voltoge Vref 2.4 2.66 2.7 V 

Rot. voI_ .. r!Mion with tentplnlture - 26°C < T. < + 86"C flVref - 11 - " RT optimal current IRT - 0.6 - mA 

0IcI11ator openltlng frequency r ...... 6 - 60 kHz 

~ OIcIllMor frequoncy _re coefficient - 100 - ppm"C 

OIcIliotor f_ running froquoncy oquotlon IIRT -0.6mA) f-
1.86 

Hz 
RT:cT IiIIIII 

MIIXlmum limit of conduction tlmo (Pin 1 open) 

Vee <Veel - 0 - "of 

Veel <VCC <14V - 60 - OICilllItOr 

Vee> 14V - 0 - period 

Moxlmum duty eyelo (lit externaliy) 

0.2 V < Vton < 0.376 VCC - 90 - "of 
0.376VCC < Vton < 0.626VCC - according - _motor 

0.826 VCC < Vton - to Vton 0 - period 

- 3112 
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UAA4001 

CIRCUIT DESCRIPTION 

OSCILLATOR 

This is a sawtooth generator which free-running frequen· 
cy is set externally by resistor RT and capacitor eT. 
The charge current of the capacitor is I = Vee/2 RT, 
the peak and valley voltages of the sawtooth are respec
tively 0.625 Vee and 0.375 Vee. The discharge current 
is about 12 times greater than the charge current. 

The oscillator free·running frequency is fo = 1.85 
Rj".CT 

Synchronization 

For some applications, it may be desirable to synchroni· 
ze the internal oscillator of the UAA4001 with an exter· 
naloscillator. 

The following typical diagram illustrates thi~arrangement: 

c· 10 kO o-u 
I 
I 
I 

RO 0 
I 
I 
I 

.l. 

a 

-r-Vee 

27 kn [ 

to pi" 11 

• Synchronization pulses must have the following chao 
racteristics : . 

~ < amplitude < Vee, 5 % <1< 20 % 
2 T 

.where!' is the duty cycle. 

4/12 

T 
°If the duty cycle is higher than 10 %, an Re differentia· 
tor network will be added. Its time constant T should be 
related to the oscillator period so that 10 % <f < 20 %. 

• The transistor a is driven into conduction by the syn· 
chronization pulse. It discharges capacitor CT below 
the oscillator low threshold. That way, CT charging 
time increases which in turn lowers the oscillator fre
quency. A frequency of Ffree > Fsync has to be selec· 
ted. 
The proposed arrangement allows, in a frequency range 
from 5 kHz to 50 kHz, the synchronizing frequency to 
deviate from the oscillator frequency by an amount of 
up to 20%. 

590 

However it is necessary not to exceed this amount in or· 
der to avoid secondary sawtooth as shown on the folio· 
wing diagram. 

Sawtooth ~ 
Sync pulse 

___________ ~~L ________ __ 

This phenomenon may also happen if the synchroniza' 
tion pulse is too short. 

PULSE· WIDTH MODULATOR IPWMI 

Main modulator 

This modulator produces a square wave whose duty cycle 
result. from a comparison between the sawtooth and the 
output of the operational amplifier. The output is set 
OFF during the return of the sawtooth. 

Auxiliary modulator 

The voltage V lfonl applied to pin 1 sets the maximum 
duty cycle. 
An internal voltage divider between V cc and ground pre
sets the maximum ON time to 50 % of the period. This 
lim,it can be externally altered by paralleling two exter· 
nal resistors across the internal divider ones. These resis
tors should be lower than the 30 kn internal resistors. 

Minimum conduction time 

In order to allow the discharge of the snubber network, 
a minimum on·time is set at about 5 % of the period.' 
Any attempt to set a lower value results in a no·conduc
tion state. 

(~I ' 
T max 

\ 
\ 

0.5 r--t_\~-+----1--+--+--+---I 
'\ 

\ 
~ 

oLtt~~tj 
0.3 0.5 0.7 0.9 V (to"1 

Vee 
MAXIMUM DUTY CYCLE AS A FUNCTION OF VOLTAGE 

ON PIN 1 NORMALIZED TO Vee 



V(tonl < E < 0.613VcC E > 0.613 Vee 

UAA4001 

0.613 Vee 

Vltonl 
(pin 11 

t conduction < (~I 
T T max 

t conduction = (toni 
T T .... x 

t conduction· 0 

OPERATION OF THE PWM DUTY CYCLE LIMITATIONS 

30 kit 

29 kO 

V CC undervoltagtt chocking 

auxiliary 
modulator 

VeM 

tOVll8rdllogical block 

INTERNAL CIRCUIT CONFIGURATION RELATED TO PIN 1 

PROTECTION ELEMENTS 

Vee supply cMck 

A comparator pulls pin 1 up to Vee as long as Vee has 
not reached 8.5 V, or if Vee exceeds 14 V. A 10ft start 
CIIn be achieved by connecting a Cllpacitor between pin 1 
'and ground or Vee (_ figure above'. 

PriIMrY CUrNnt limiutlon 

The primary current is measured acro. a shunt, an!! 
compared to reference voltage of + 0.2 V and -0.2 V 
(8Ip8Ctively. When the detector sa,... an over-current, 
the output is turned off. The information coming from 

the comparaton is allO transmitted to pin 1 ,10 thet, 
during a parmanent overload, the external capacitor 
integrates the oversteps, thus redUCing the duty cycle. 

Secondary current 

An internal comparator which threshold is 0.1 volt 
checks after each oscillator period that the secondary 
current has bean completaly drained to zero before sto· 
ring energy again in the primary inductance, thus avoiding 
exce. of core magnetization. When a secondary winding 
i. continuously short-circuited, the total flow of current 
Is spreads over _erel periods, !luring which the output 
is inhibited. 

5/12 
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UAA4001 

+300V 

SIMPLIFIED CIRCUIT OF THE OUTPUT STAGES 

Positive ItIIge 

A feed-back loop provides an output current matched to 
the instantaneous requirement of the switching transistor_ 
The higher the level of saturation of this transistor, the 
greater proportion of the current flowing through 
resistor R is shunted by diode D_ Thus the base current 
of T 2, and consequently the output current of the Ie, 
decreases_ 
Transistor Tl remains saturated_ The voltage VeE of 
the power transistor (P _T _, is given approximately by : 

(VeE' P_T_ = (VeEI P_T_ + ReJe 

Resistor Re stabilizes the feed-back loop_ Its value 
must be as low as possible, generally around 1 n_ 
Negetive _e 
As the voltage VeE of the switching transistor rises above 
5 V, the negative stage of the UAA4001 is set into con
duction_ Transistors T3.and T4, in a darlington configu
ration, apply a high reversa base current to the switching 
transistor, which resulu in a very fast turn"Off. 

For further information concerning the UAA4001 internal structure, please refer to application note 
NA-Oll A edited bv lHOMSON SEMICONDUCTORS 
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ICC 
(mA) 

16 

'!2 12 
w a: 
a: a 
> 

I 
8 

4 

o 
o 

ICC' f (Vcc) 

l.-

I iii" 

7 
I 

III 
II 

~ 

4 

TYPICAL WAVEFORMS 

SWITCHING TRANSISTOR BASE CURRENT 
AND COLLECTOR VOLTAGE DURING ONE 

OSCILLATOR PERIOD 

SWITCHING TRANSISTOR COLLECTOR 
VOLTAGE AND CURRENT 

I 

(mA) 

!T.:::v 
+-= I-- Vcc -10V 

I-- v- • - 5V 

OscilietorVs 
2V/div 

Base current 
1 A/div 

Collector 

voltage 

200 V/div 

UAA4001 

VCE : Collector voltage 100 V/dlv 

Ie : Collector current 1 A/div 

V-. I , I 

v-· -5 v! I Other pins not connected 

Other pins not conn~ed +-1 . 

8 

I ICC! 

1]1 2t Vcc ~~---+-
Til 

12 
VCC(V) 

16 

f-
j 

IJ 

4 

o 

-4 7 
I 

-0.8 -0.4 o as V (V) 

SUPPLY CURRENT ICC AS A FUNCTION 
OF SUPPLY VOLTAGE 

'PIN 2 AND 3 CURRENT . VOLTAGE 
CHARACTERISTICS 

7/12 
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UAA4001 
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POSITIVE STAGE ouTPll'i" 
TRANSISTOR COLLECTOR CHARACTERISTICS 

Volta 

12 

10 

J 8 
III 

~ J 

NEGATIVE STAGE OUTPUT 
TRANSISTOR COLLECTOR CHARACTERISTICS 

8 ... ... .A '" 0 
> 4 

z 
i: 2 

/ V-
I. VI -1(Vee) TYP , 

; I. I I 
0 " I I I I 

4 8 12 18 20 VCC(V) 

SUPPLY VOL TAOE 

Notl 1 : Operation in the shadowed erea il strictlv forbidden in order to avoid permanent damage to the device. 
Povver supply currants havl to be limited to 1.6 A. 
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TYPICAL APPLICATION: 100W FLY-BACK CONVERTER 

8W 25 V lN914 220 K 
0.5W 

.100 I' 12K~ 
BF759 .40 V 

100 n 
3W 

47 K 

I 

i· lN40011 

9V ~lool'l 
25V 

, , 

47 I' 
·350 V 

10V 

47 K 

14 101 31 9 
Vee IS VeE 18 

v+ 

outputL7 ..... 
I r ¥ri'f+'t' ! 

L-.~.~'--T.4~ir·--~~~t~.~~ntr-~2~T-~ In 

22 K 

1N914 

TRANSFORMER TYPE IS OREGA 93612 

17 

ESM181 

1 K 
3W 

'" '" 

~ 
N~I---------------------------'.~L~ar-------------------------------------~ 

c: 

i ... 



tr··~U~AA~~~· ~1~·--------------~--~--------------------~t j 

COMPONENT LAYOUT 
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COPPER SIDE 

FOR MORE DETAILS ON THIS APPLICATION AND ON THE UAA4001, 

REPORT TO APPLICATION NOTES NA-Gll AND NA-G19 

UAA4001 

11/12 
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-
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CASE CB-79 

DPSUFFIX 
PLASTIC PACKAGE 

1& Outputs , 
CI-79 

These specifications are IUbject to change without notice. 
Pi .... inquire with our III .. offices about tho avallobility of .ho difforen. pockogos. 
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THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

REGULATOR FOR SWITCH MODE POWER SUPPLY 

The UAA4006 is a regulation and control device for fly back switch mode 
power supplies using one transistor. 

• Includes oscillator, PWM and error amplifier 
• Soft start 
• Direct drive of the switching transistor 
• Self-regulated positive base current (peak 1.5 A) 
• Negative base current providing fast turn·off, and allowing the best use 

of the safe operating area (peak 1.5 A) 
• Switching transistor protected against saturation failure 
• Immediate limitation of the collector current 
• Positive power supply check 
• On chip thermal protection 
• Adjustable minimum conducting time or no-conduction for use of a 

snubber circuit 
• Steady internal reference voltage 
• Start-up with ve~y low supply current. 

BLOCK DIAGRAM 

SAD--..... ~ 

ton 

......... SEMICONDUCTORS 
:r.:.,~~o"re~=. 781.0 VELIZV. FRANCE 
Tol. : (3) _ 117 1111 Tel.,. : 2IM780 F 

IS M v-
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UAA4006 

REGULATOR 

FOR SWITCH 

MODE POWER SUPPLY 

CASES 
CB-79 

"" DPSUFFIX 
PLASTIC PACKAGE 

CB-501 

SPSUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

GND E SA tan IC IS N.C. N.C. 

l:::::::1 
PT RT Vee VCE; V· 5 V- N.C. 

1 IS tan E V- RT VCE 5 15 

N.C. IC SA GND CT Vee V· N.C . 



. I UAA4006 
'c: 

MAXIMUM RATINGS 
.,'. 

Roth" Sv- V_ Unit 

Supply voltage YCC ' 16 V 

Supply voltage 
V' V' , 15 V 
V· V' ·6 V 

Voltage between pin 11 and 13 V'-V' ,IB V 

Output current IS ± 1.6 A 

Current into input Ie ±5 mil 
(internal protlCtion diodes' 

Currant into input IS i6 mA 

Minimum value of resistance RT RT 10 Kil 
Junction temperature T' ·40+ 150 ·c 
Storage temperature T.", - 40, 150 °c 

THERMAL CHARACTERISTICS 

Charw:teristic Symbol V ..... Unit 

Thermal resistance 

Junction-ambient Rth(j-al 50 ·C/W 

Junction-case Rthlj.c) 7 °C/W 

ELECTRICAL CHARACTERISTICS 

Tamb =, 25° C; VCC = 10 V; V' = -5 V (unless otherwise noted). 

Charecteristic Min Typ Max Unit 

Supply voltage VCC (,i .. llall) 7.2/6.2 - 15 

Current ICC (VCC <7 V) 0' (VCC <6 V) - 0.4 1 mA 

Cu,rent ICC (VCC· 10 V)" - 10 - mA 

Supply voltage V+ 4 - 15 V 

Supply voltage V 0 - -6 V 

Threshold of input Ie - -0.15 - V 

IC input current (VIIC) • OV) - 5 20 ,.A 

Thntlhold of input IS - 0.1 - V 

IS input curront (VIIS) = 0 V) - 5 20 ,.A 

OP ampli open loop gain 60 - - dB 

OP ampli offset voltage - 6 - mV 

Intwnal reference voltage - 2.3 - V 

Oscillator frequency - 21RTCT 50 KHz 
Value of resistance RT 30 50 150 Kil 

. Deed time (Rton < 0.2 RT) - O.IT - -

. Output curront (V -VS' 3 V ; Vs-V ·3V) i 1.5 - - A 

VeE comparator threshold voltage - 6 - V 

ton min adjustable range 1 - 10 ,.. 
ton 1 _ Aton 

Max duty cycle (T'M -
2RT 

217 
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UAA4~1 

CIRCUIT DESCRIPTION 

OSCILLATOR 

It is a sawtooth generator whose fall time is much inferior 
to rise time. The period is T = 0.5 RTCT. 
The voltage swing is about V CC12 and the low level is 
1.5V. 
The maximum working frequency is 50 KHz. 
Resistor RT also adjusts the ton min duration (see logical 
processor I. 

PULSE WIDTH MODULATOR (PWMI 

A signal with a variable duty cycle is generated by a com
parison between pin CT voltage (oscillatorl and a voltage 
equal to (VCC' 3 V - V AI where V A is the output voltage 
of the error amplifier. 
A second comparator limits the maximum conduction 
ratio by a comparison between the sawtooth and pin ton 
voltage. If V (tonI = 0, there is an internal fixed dead time 
(::eO.HI. 
The maximum duty cycle is : 

~, = 1 _ Rton 
T'M 2RT 

CURRENT LIMITATION 

A level lower than - 0.15 V on pin IC involves two actions: 

• A direct action through a logic processor which stops 
the drive until the end of the period. 

• An indirect action through the ton function. The 
change of state at the output of comparator IC is applied 
to pin ton as long as the current overload stands. By inser
tingcapacitorCB between pin ton and VCC (about O.l/1FI, 
the voltage at this point rises up from a quantitY !:N pro
portionaltothe duration and the frequency of the oversteps. 
This will consequently lower the maximum conduction 
ratio, thus decreasing the frequency of the oversteps. 
At the end of an overload state, capacitor CB slowly 
charges up through a 20 K internal impedance, in order 
to come back progressively to normal operation. 
This capacitor also achieves a slow start during power-up. 

NOTE : If capacitor CB is omitted direct action will only 
be implemented. 

SUPERVISION OF THE SECONDARY CURRENT 

A new cycle of conduction can only begin after the secon
dary current has completely decreased down to zero, in 
order to avoid the magnetization of the transformer core, 
in case of short circuit or heavy overload on the secondary 
winding. 
The zero crossing of the secondary current is detected by 
comparator I S whose threshold is 0.1 V. 

ERROR AMPLIFIER 

It is an operational amplifier whose open loop gain is 
greater than 1000. 
The input currents are lower than 1 /lA, and the input 
offset voltage is lower than 5 mV. The input common 
mode voltage can range from 0 V to (V CC - 3 VI. 

PROTECTION AGAINST DESATURATION 

If, because of a too low base current or a too heavy 
load, voltage VCE on the switching transistor goes beyond 
4.5 V approximately, the output of comparator VCE 
swings, and the drive is interrupted_ 

START SWITCH 

An internal switch is inserted between pin VCC and the 
internal VCC supply line. At power-up, this switch closes 
down when VCC reaches 7.2 V. The leakage current 
(ICCll is about 0.4 mA before the switch gets closed. 
This original feature enables the start of the converter by 
means of a high value resistance directly connected between 
VCC and the high voltage supply. 
The smoothing capacitor on VCC supply provides the 
energy required for the start. 
At last, V CC must go below 6.2 V to turn the internal 
switch off. 

THERMAL PROTECTION 

It is active when the temperature of the junction reaches 
160°C. 

LOGICAL PROCESSOR 

A logical unit processes the informations coming from 
the fault detectors, and ensures that the output signal 
fulfils two conditions: 

• No double pulse inside a period : the occurrence of a 
defect is memorized until the end of the period. 

• To allow the discharge of a snubber network, the 
minimum width of the output pulse is settled at a given 
value ton min through an internal monostable. 
If this monostable is not triggered, there is no conduction. 
The duration !on min is programmable with resistor RT 
through the relationship: 

ton min = 0.09 RT - 2 
(/lsI (knl 

317 
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I UAA4006 

OUTPUT STAGE 

ON-atete 

The positive stage achieves a very efficient drive of the 
switching transistor. 
Its features are essentially: 

• Direct drive (neither inductance, nor transformer). 
• The transistor stays in a quasi'saturation mode, and 
thus has a reduced storage time. 
• The drive energy is strictly limited to what is necessary. 
• Easy implementation. 

K 1 is closed to turn the positive stage on. The maximum 
value of the positive base current is settled by the limita· 
tion resistor R. 
Diode 0 keeps a in a quasi-saturation mode: the more a 
gets saturated, the more diode 0 will derive an important 
part of the drive current iBl, through diode 01. 
Resistor RB has a low value (about 1 0), and is used to 
stabilize the regulation loop'_ 
For a good efficiency of the negative drive, it should be 
kept as low as possible_ 
Integrated Darlington T 1 is able to supply a paak current 
of 1.5 A with a 2 V saturation voltage. 
The voltage V CE on transistor a is : 
VCE :::: VD+ RB IBI 
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OFF-stMe 

The tum off is done in two steps: 

• An immediate action thanks to K2 which connects the 
base of the switching transistor to the negative supply 
through a 120 0 integrated resistor (current IB2). 

• A delayed action through K3 which is closed only after 
the desaturation of the external transistor. 
This moment is detected by comparator VCE, when VCE 
reaches 4 V. 
Darlington T2 can supply 1.5 A with a 2 V saturation 
voltege (current I B3). 

NOTE: The negative drive IB3 for the removal of the 
stored charges is delayed in order to limit the slope dlBidt 
at the on-off transition. A high dlB/dt might indeed lead 
to a destructive overheating of the base-collector junction 
(see "The power transistor in its environment" Thomson
CSF Division Semiconducteurs Discrets)_ 

SELF REGULATED BASE CURRENT IB = f(VCE) 

VeE 
4V 

OV 

J 



TYPICAL WAVEFORMS 

LIMITS OF THE DUTY CYCLE 

~< ~V 
I I I 
I I I 

VCC -VA -3V 

I I No 
conduction 

ton max ton min 

CURRENT LIMITATION 

Vlton ' I I I I Vlton' I 
VICT' - 0.6 V I I I I I I I I I I VICT' - 0.6 V I II I II 

i I III: I I: : :: : III : :: 
Collecto. current 'c~a~i-t i-f t-i+J-+i-H- C~.~I_ _ - _1_ -, 'II'II'III~ 

...JI L.J..i..!AJILY~ I I 

WITH Ca CAPACITOR NO Ca CAPACITOR 

Vlton) ~;1 ;1 ;1 ;1Ju ;1 
VICT)-0.6V I: I V V V V VI: V Vl 

Collector currant j ~I----__ 
I I II 

:;~ 1-------- w~----------
I" ·1 

Secondary cun"ant (short circuit) 

UAA40061 

617 

603 



l'UAM.006 

50 W FLY ·BACK CONVERTER 

.I2V 

EXTERNAL SYNCHRONIZATION 

The oscillator can be slaved to an external svnchro pulse 
provided Fext 0;;; 0.85 F. In that case Rton should be 
lowered from about 20 % to correct the maximum conduc· 
tion ratio. The end of the period coincides with the occur
rence of the pulse. 

817 

804 

270KO 
0.5W 

IN414B 

Vee 
131 

(121 100 0 
Ie 

I KO 

22KO 

2xlN4148 

IT-' 

3.30 
O.SW 

BAIS9 

-0 10lIl 10lIl 0 _topinCT 



CASECB·79 

CASECB·501 

SPSUFFIX 
PLASTIC PACKAGE 

16 Outputs 

DIN , 
CB-79 

eEl o. •. T .•. 

15 Outputs 

DIN 

eel O.A.T .•. 

This I. advance information and specifications are subject to change without notici. 
PI .... Inquire with our sal •• offices about the availability of the different packages. 

UAA40061 

717 
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I UAA4006 

NOTES 
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MOTOR CONTROL 
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MOTOR CONTROL 

OIL 14 ICB-5041 OIL 16 ICB-791 OILi ICB·HI SILllICB·1731 01 L16 ICB-II021 

CONTROL MOTOR 

Function Featurft Pan number Package Page 

De MOTOR SWITCH MODE REGULATOR UAA4003 OIL 16 633 
REGULATION • Direct drive of the switching transistor or darlington. (CB·79) 

AND • Includes oscillator, PWM, and error amplifier. 
CONTROL • Self regulated base current (peak 1.5 AI. 

• Full protection of switching transistor and output stage. 
• Locked rotor protection. 

SPEED REGULATOR TDAll54 DILB 615 
For permanent magnet DC motors for use in record players, tape recor' (CB·9B) 
ders, toys ... low cost applications. 

FLEXIBLE SPEED REGULATOR TDA1041 OIL 14 611 
For permanent magnet DC motors for use in record players,tape recor· (CB·504) 
ders, ... 
• Flexibility to adapt to motors with widely varying characteristics. 
• Electronic speed change. 
• High staning current. 

UNIVERSAL MOTOR SPEED DIGITAL REGULATOR EF4443 OIL 16 609 
OR DC • Compatible with transistor or triac drive. (CB·79) 

MOTOR • Complete digital control. 
REGULATION • Mask·programmable regulation and control functions. 

ANDPROG. • Two operating modes: autonomous 
microprocessor peripheral. 

• Several safety fu netion •• 

STEPPER STEPPER MOTOR DRIVE CIRCUIT TEA3717 OIL 16 621 
MOTOR • Circuitry for bipolar chopper drive of one phase winding. (CB·502) 

DRIVING • Half step and full step mode. 
• Wide range of current control (5 to 1000 mA). 
• Selectable current levels. 

QUAD HIGH CURRENT, HIGH VOLTAGE DARLINGTON TEB1013 SIL 11 629 
• VCEX:l05V·lcmax:1.8A (CB·173) 
• Typical application: Four phase unipolar. 

Stepper motor drive. 

608 
j 



THOMSON 
SEMICONDUCTORS 

PRODUCT PREVIEW 

ELECTRIC MOTOR SPEED REGULATOR 

The EF4443 circuit combines the necessary circuitry for the programmation 
and the regulation of the speed of a D.C. or a universal electric motor while 
ensuring several safety functions. 

Two operation modes are available: 
• an autonomous (AU) mode in which the speed references are stored in 

an internal reed-only memory. The reference changes are controlled by 
external switches. 

• a microprocessor peripheral (MP) mode in which the speed references 
are sent in real time by a microprocessor. 

The EF4443 circuit is a. 9 V supply, N'channel MGS device. 

FIGURE 1 - BLOCK DIAGRAM 

SER IRF 

ElM VPS' IPS STR 

THOMSON SEMICONDUCTORS 
Sale. hudquar1.,. 
45 •• \!. d. l'Europe· 78140 VElIZY - FRANCE 
Tel. : (3) 948 9719/ T.'ex : 204780 F 

LAV REP ~U~ 

Vss 

PMR SYN 

Voo 
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EF4443 

MOS 
IN-CHANNEL, SILICON GATE 

DEPLETION LOAD) 

ELECTRIC MOTOR 
SPEED REGULATOR 

CASE CB·79 

Vss 

SER 

REP 

LAV 

MST 
STR 

IPS 

VPS 

PSUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

VDD 

IRF 

SYN 

AU/MP 

OSI 

OSO 

PMR 
ElM 

"~THOMSON 
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THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

SPEED REGULATOR FOR DC MOTORS 

Th. TDA1041 monolithic integrated circuit is a speed regulator for perma· 
nent lllllllnet DC motors for use in record players, tape recorders and in-car 
cassatt. players. 
The motor speed il regulated to compensate for variations in battery vol· 
tage, temperatUre and load. The pert's performance is significantly higher 
thin that of conventional circuits using discrete components. 

• The flexibility to edapt to motors with widely varying characteristics. 
• Electronic speed change. 
• High-stabllity imarnal reference voltage. 
• Low saturation voltage. . 
• High starting current. 

SpoId SkU 
odJuotment po--

APPLICATION CIRCUIT 

·Pln. :J.4.5-1D-1'·'2 "- to be oon_ 
to wide copper ..... on printed board for 
good dillipotion. RMOT 

1 V<c.o.m.f.<3V R,2 ="""2,7" 

R, =8,8kSl 
R2 = 1,2 kSl 
R3 = 1,4 kSl 
R4 = 1 kSl 
R5 = 2,7 kSl 
RS = 2.3kSl 

RMOT short-circuited 
1,8 V <c.o.rn.f.<e V R'2 =-e-' R3 

1'IIOM5ON SEIIICOIIIMICTO ................ --45. Mf. d. 'Europe· 78140 VELIZY. FRANCe 
Tot. : (3) 948.7191 Tot ... : 204780 F 
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TDA1041 

SPEED REGULATOR 
FOR DC MOTORS 

CASECB-604 

DP14aJFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

K2 K2 
odjU,:,"~ odju_ 

bridge 

Com_ 
R __ _ ... 

Input 

GNOo 

GNOo GNO· 

GNO· GNO· 

Froquoncy 
compenl. Vee 

Output K1 
od/u_ 

-Ground. have to be conftlCted toge
thor to wide 00 __ on printed 
board for good dlllipotion. 



'--T_D_A_1_04_1 ________ ........ _ ........ ""-~-----------------I)HH 

2/4 

MAXIMUM RATINGS 
Tamb = 25·C 

Supply voltage 

Maximum outpUt current 

Junction temperature 

Storage temperature 

Rat .... 

THERMAL CHARACTERISTICS 

C_orlotlc: 

Junction-ambient thermal resistance 

Junction.oC8l8 thermal resistance 

ELECTRICAL CHARACTERISTICS 

Tamb = 25·C ; VCC = 9 V (unless otherwise specified) 

Choroctorlotlc: 

Reference voltage between pin 2 and 14 

Regulator supply current 

Roloronce voltage temporature coofflcient (without load) 

Tamb -Oto 70·C 

Referance voltage versus supplV voltage (without load) 

VCC-&toI6V 

VCC"4toI8V 

Amplifier input curr.nt 

Output tran.iator .. turatlo" voltage 

10 -0.2 A 

10 -O.8A 

Starting current 

VCC - 3.8 V ; RMOT - 10 rI 

VCC- 12V ;RMOT-l0rl 

Speed regulation Y8rsulload (10 ·50 to 100 mAl 

Speed regulation coefficient venus IUpply voltage 

llvcc _ ±33" 
VCC 

; 10 - lOmA 

612 

SV- V ..... 

Vee 3.8 ';;Vee ';;18 

10 1 

Tj 160 

Tit!! -40,+ 160 

SV_I V"u. 

R\hCj .. ) 60 

Rthij-c) 16 

Iv- Min 

Vlrof) 0.7 

ICC -

llv!ref) -
iIt(vll 

llVrof 

-3 

-16 

liS -
VCE ... 

-
-

10 

0.3 

0.7 

/!,w -
W 

/!,w - -
w 

Unit 

V 

A 

·C 

·C 

Unit 

·C/W 

·C/W 

Typ Mox Unit 

0.96 1.16 V 

6+ .!Q - mA 
80 

-0.1 - mVI"C 

mV 

0 + 3 

0 + 15 

4 15 "A 

V 

0.16 -
1 1.8 

A 

- -
0.85 -

0.& - " 
±0.3 - " 



TDA1041 

N .. EED REGULATION VERSUS LOAD STARTING CURRENT VERSUS TIME 
NO IltIIrt 

VCC' 12V 

..... '" RM' Ion -
1.1 0.8 , 
1.0 

R12 
0.6 

0.8 R'2 --r- r -r-0.9 OA 
~;;r,;- \ 

0.8 I I 
, 

1M : ItIIbilized motor 0.2 

"- current- 100 mA 

0.7 0 
0 20 40 60 60 IMlmA) 0 200 400 600 ten) 

OPERATING PRINCIPLE 

Vbatt 

K1V1 Rc [ R12 

K2Vref + 
r--

Ra !,. V, 

~[> 
M 

ref 
Vref 1.5 V f-n Rd 

ri 
'--r-

Rb 

----- -V 
..... 

~! I ref 

~ ..:.. 
Ampl ifier gain 

Kl = 
Rc 

K2 = 
Ra --- ---

A=oo Rc + Rd Ra + Rb 

The motor back e.m.f. (E) is proportional to the speed The motor voltage is : 
(N in rpm). (3) 
(1) VM = E+ri .IM 

E = K</lN where </l= flux ri = motor internal resistanca 
K = motor constant 
N = number of revolutions The circuit operates by compensating for any variation 

The motor current (1M) is proportional to the torque 
in ri in order to maintain E constant as follows : 

(CM) The motor current 1M causes a voltage drop in rio If the 

(2) 
torque varies with a constant motor voltage, the back 

eM e.m.f. E varies, as does the speed N. 
1M = 

K</l 

314 
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)'T-O;\1041 : : 

414 

A..,ming ttiMCh iI'IIplififr-geiftA' iii Verij' high: 

{41 
V, = VM + R121M+ R12 Iref 

{51 
Kl V, = K2 Vref + R12 {1M + 'rtf) 

Combining equations {41 and {51 : 

{SI 
KIE + Kl 1M {q + R121+ Kl Rl2'ref = 

K2 Vref + R12 {1M + Irefl 

{71 K2 1 1 
E= - Vref + Iref R121- -1)+ 1M [R121- -11-q) 

Kl K 1 . 1<1 . 

=KIjIN 

1 
Theterm [R,2{--11-q) 

Kl 
may be eliminated by selecting an appropriate value for 
R,2. 

Equation {71 is then written : 

{SI K2 1 
E = - Vref + R,2{ - - 11 I ref = KI/IN 

K, Kl 

As the tem.ot"8ClUtion {SI are constant, neither E 
nor N varies. V ref is the reference voltage stabilized 
against variations in supply voltage and temperature. 
The required value for R 12 is : 

{S) 

The closed loop system formed by the integrated cir
cuit, the motor and R'2 features both voltage and cur
rent feedbllck. 

The system is conditionally steble if : 

rj 
R12< -,--

--1 
Kl 

In practice, the value of R 12 is calculated to compensate 
for spread in terms of the value of R 12 and the motor 
paramaters. 

CASE·CB-li04 

DP14SUFFIX 
PLASTIC PACKAGE 

DatupM .. .-
Or -. 

I I • , 

___ 11,q 

i---'-------, 19,' 

DIN 

eEl D.A..TA. 

14 Outpuu , 
CB-S04 

This is advance information and specifications are subject to change without notice. 
PI ... inquire with our .. I .. offl ... about tho .. allability of tho different package •• 
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THOMSON 
SEMICONDUCTORS 

SPEED REGULATOR FOR DC MOTORS 

TDA1154 

SPEED REGULATOR 
FOR DC MOTORS 

The TDA 1154 is a monolithic integra1ed circuit intended for permanent magnet 
DC motonl speed regulation in reeord players, tape recorders, cessette reeor
.ders, toys. 
It offers speed regulation with power supply voltage, temperature and load 
changes much higher than conventional circuits built with discrete compo
nenta do. 

CASE CB-98 

Main features are: 
• : Matching flexibility to motors with various characteristics 
.. Current limitation 
• Referenoa voltage 1,2 V 
• Starting current 0,5 A to 2,5 V 
• Reflection coefficient K = 20 

• Supply voltage " 20 V 

APPLICATION CIRCUIT 

•• 1 

DP SUFFIX 
PLASTIC PACKAGE 

r---------------------------------------------.----------oVCC 

10nP 
5 

3TDA11148r-----------~~----------~~----------~ 

Motor 

Vee 12 V 
Rm 14,70 
RT = 2900 
RS a 1 kO hot.n 
Eg 2,65 V 
1m = 110mA 

,.: 

~------------------------~~--~I 1IIOMSOII~ 
::.-.. ~ .:~~~=. 78140 VELIZY· FRANCE 
Tel. : (3) _117 1111 Tel .. : 2IM780 F 
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TDA1154 

MAXIMUM RATINGS 

RMlng Symbol v_ Unit 

Supply voItoge Vee 20 V 

Maximum output current 10 1,2 A 

Powerd_pation Ptot (aee curve) W 

Junction temperature Tj 150 ·e 

Storage temperature TIIa - 56 to + 150 ·e 

THERMAL CHARACTERISTICS 

C_1o Symbol Velue Unit 

Junction-ambient thennal resistance RthU-I' 86 °C/W 

Junction-cne thermal f1IIiItance ~U-c' 19 °C/W 

MAXIMUM POWER DISSIPATION 

PtOt 

IW' 

1,5 

~ 
1 " Soldering on • P.C. board, , copper area: 5 cm2 

" 0,5 

" 0 " -25 0 25 50 100 150 TamblOC' 

. 
PIN CONFIGURATION TEST CIRCUIT 

vee 

CASECB·. 

1t5'l • f Vlr• f , 
)If 

I 
6 0{ 

TDAl164 B 
1 .. 

3 ItB' 

Pins 8 and 7: No connacted 

'* V lren =V16-II' 

218 
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TDA1164 

ELECTRICAL CHARACTERISTICS 

Tamb = 25°C 

Characteristic Symbol Min. Typ. M .... Unit 

Reference voltage IVCC = 6 V; 1181 = 0.1 Al VI .... , 1.15 1.25 1.35 V 

Reference voltage temperature coefficient <1VI .... , I <1T '110 1°C 

VCC = 6 V; 1181 = 0.1 A; Tamb = -lOoe + 70°C VI .... , - 0.02 -
Una regulator 

<1VI .... , I <1VCC 
%/OC 

VCC = 4 - 18 V; 1181 = 0.1 A VI .... , - 0.02 -
Load regulator 

<1VI .... , I <11181 
'IIo/mA 

VCC = 6V; 1181 = 25 = 400 mA VI .... , - 0.009 -
Minimum supptV voltage V 15-31 V 

1181 = 0.1 A; <1VI .... i = -5% - 2.1 2.5 
Viral) 

Starting current (*) 1181 A 

VCC - 5 V; <1VI .... , = - 50% 1.2 - -
VI .... , 

Starting current 1181 A 

VCC = 2.5 V; <1VI .... , = - 50'110 0.5 0.8 -
VI .... , 

Ouialcent current on pin 5 10 151 mA 

VCC - 6 V; 1181 = 100,..,. - 1.7 - • 
K _ .1l181 _on coefficient 

3ii6i 
K 

VCC = 6V; 1181 = 0.1 A 18 20 22 

K opreed venous VCC 
<1K I <1VCC 

'110 IV 

VCC = 6 - 18 V; 1181 = 0.1 A K . 0.45 -
K opreed versus 1181 

<1K 1<11181 
%/mA 

VCC = 6 V; 1181 = 25 - 400 mA K - 0.006 -
K spread versus temperature 

<1K I <1T '110 1°C 

VCC = 8 V; 1181 = 0.1 A; Tamb = 2O oC. + 70 0 C K - 0.02 -

(.) An Internal protection reduce thll currant if the temperatura of the junction Incr1III. : 118) - 0.76 A 10 Ij - 140°C. 

~ 
~ 

I 

318 
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TDAl154 

OPERATING MODE 

r-----~--------------------------~~--------------__Ovcc 

Motor 

1(5)~ 
RS 

5 1(8) 'm 
3 TDA11154 8 ...... __ ;:.:..... ______ .... ____ ....;;.=--_____ ~ FIGURE 2 

Voltage between pins 5 and 8 its held constllnt by the circuit. 

V(5-S) = V(ref) = 1,2 V 

Currant 1(5) consumed on pin 5 by the circuit is equal to 10(51 
= 1,7 mA (constant) plus 10(S) = 1(811 K I(SI is the current 
flowing through pin S). 

1(51 = 10(51 + I(SI K (10(51 = 1,7 mA; K = 20) 

Eg being motor back electromotive force and Rm its inter
nal resistance. 

Eg + Rm 1m = RT r 1(5) + V~efl] + V(ref) 
. S 

Now I(S) = 1m + V~:tI, therefore: Eg = Im[ R; - Rm] + V(retl[ :~ (1 + -k-) + 1] + RT 10(5) -- -------~~-----

Motor speed witll be independent of resisting torque if Eg 
does not depend to 1m, in other words if tarm (11 equals 
zero or: 

RT = K Rm (K = 201 

(11 (2) 

If RT > KRm an instability may occur owing to an over 
compensation. 
Sa.ck electromotive force Eg. corresponding to the wanted 
speed, gives RS value by term (2): 

R = R V(retl (1 + 11 KI # R 
S T Eg - V(refl - RT 10(51 T Eg 

V(refl 
V(ref) RT 10(51 

V(ref) = 1,2 V 

'0(5) = 1,7 mA 

418 
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TDA1164 , 

APPLICATION CIRCUIT 

-" -v+ 

1..!~4,71'F 68n 820 n 

5 --..... M .... 

I..!~ 4,71'F 1 kn 

TDAI154 8 r 
I!~ 4,71'F 

3 -'" GND 

6/6 

819 



·1 TDA1154 

6/8 

620 

eEl D.A.T.A. 

CASE CB-98 

~ VjfllYl 

DP SUFFIX 
PLASTIC PACKAGE 

, 
C8-98 

Theta specifications are subject to change without notice. 
Please inquire with ouf Illes offices about the availability of the different packages. 



THOMSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

STEPPER MOTOR DRIVE CIRCUIT 

The TEA3717 is a bipolar monolithic integrated circuit intended to control 
and drive the current in one winding of a bipolar stepper motor. The cir
cuit consists of an LS-TTL-competible logic input, a current sensor, a mo
nostable and an outputstage with built-in protection diodes. Two TEA3717 
and a few external components form a complete control and drive unit for 
L8-TTL or micro-processor controlled stepper motor systems. 

• Half-step and full-step mode. 
• Bipolar drive of stepper motor for maximum motor pe~ormance. 
• Built-in protection diodes. 
• Wide range of current control 5 to 1000 mAo 
• Wide voltage range IOta 45 V. 

,. Designed for unstabilized motor supply voltage. 
• Current levels can be selected in steps or varied continuously. 

BLOCK DIAGRAM 

11 • 1& 

1IIOMSON SDICGtIDUCTORS -....... -. 415. avo de l'Europe - 78'40 VELIZY - FRANCE 
To!. : (3) _ 117 1111 To!u : 2IM780 F 621 

TEA3717 

STEPPER MOTOR DRIVE 
CIRCUIT 

CASECB-602 

DPSUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

E 

MA 

Vmm 

GND 
GND 

VR 
C 

10 

~ . 
. ~ ~~ __________________________ ~Z 



TEA3717 

MAXIMUM RATINGS 

Rlti", ar ....... V_ UIIIt 

SUpply wltage vee 7 V 
vmm 41 V' ,. 

Input voltage VI V 
Logic inputs II 
Analog input Vee 
Ref ......... input 16 

Input cu,"", II RIA 
Logic inputs -10 
Analog inpuu -10 

Output cu,"", 10 :t1 A 

Junction temperature 1'/ +110 ·C 

Operati", ambient tomperotu ... ,. .... T_ 0,+70 "C 
Sto __ u ... ,. .... 

TI1g -16,+ 110 ·C 

THERMAL CHARACTERISTICS 

CM_illic IIvmllol V_ UnIt 
Thermalr ...... _ 

Junction c.- RthO..,' 11 ~ Junction 8mbtent RtNO .. '· 41 

• Sold.oct on 8 36 jIm th,ck 40 em' PC board __ • 

RECOMMENDED OPERATING CONDITIONS 

Cha_ltic IIvm ..... Min Typ - Unit 

Supply voltage Vee 4.76 6 6.26 V 

Supply voltage Vmm 10 - 40 V 

Output current 1m 0.020 - 1 A 

Ambi .. t ................. Tomb 0 - 70 ·C 

AI .. time. logk: inputs t, - - 2 ,.. 
Foil time, logic inputs tf - - 2 ". 

MAXIMUM POWER DISSIPATION 

Ptot 
(W, 

3.0 \.. 

" '\ 
2.0 

~ ~ 
1.0 "' '\ 

0 '\. 
0 SO 100 ISO T8 mb("C' 

J 
217 

622 



ELECTRICAL CHARACTERISTICS 

Charxteriltic 

Supply current 

High level input voltage - Logic inputs 

Low level input voltage - Logic inputs 

High 'eve.lnput current - Logic inputs (VI· 2.4 V) 

low I .... Input current • logic Input' IVI • 0.4 VI 

Comporator thrwhold voltage" IVR • 5.0 VI 

10'0;1,'0 

10" ; I, -0 

10.0; I,., 

Comparator input current 

Outputleekegecurrent 110" ; I, ., ;Tamb -+ 25"CI 

TotaillltUl'lltion voltage drop (1m ·500 mA) 

Total power diooipatlon 

1m • 500 mA; f,' 30 KHz 

1m -800 mA ; f, • 30 KHz 

Cut off time 15ft figure , and 2, Vmm ' io V ; ton ;;;. 5 "" 

Turn off dolay 15ft figure' and 2, Tamb' 25·C ;dUk/dt;;;'50 mV/"" 

I 
I 
I .. 

Motor winding --'5 , 
MA Me 

Ph_ VMM 3.'4 

8 VCC 6 

I, 
GND 

4.5 
'2.'3 

9 
10 

" 
T 

RS • 1 n. inductance free 

RC·'kf1 
Cc • 820 pF, _omic 

RT • 66 kfI 

CT • 820 pF, ooromic 

FIGURE 1 

CT 

Symbol Min Typ 

ICC - -
VIH 2.0 -
Vil - -
IIH - -
III -0.4 -

VCH" 390 420 

VCM" 230 250 

VCl" 65 BO 

ICO -20 -
loff - -
V ... - -
Ptat 

- 1.8 

- 3.7 

toff 25 30 

tel - 1.6 

VMA - VMB or VMB - VMA 
normalized 

Ve 

FIGURE 2 

TEA3717 

-25 

-
0.8 

20 

-

440 

270 

90 

20 

100 

4.0 

2.3 

-
35 

2.0 

f,.---
ton + toft 

Unit 

mA 

V 

V 

/loA 

mA 

mV 

mV 

m"V 

"A 

"A 

V 

W 

'" 
'" 

317 
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I TEA3717 

FUNCTIONAL DESCRIPTION 

The circuit" Intended to drive I bipolar constant current 
through one motor winding. The constant current Is ge
nenlted through switch mode regulation •. 
There II • cholal of three diffetlnt Cl/I'I'Int IeVlIIs with 
the ~ logic Inputs 10 end I,. The current cen .Iso be 
switched off completely. 

INfUTLOGIC 

If Iny of the logic inputs illeft open, the circuit will 
treat it IS a high level input. 

Jo I, CUnentl ..... 

H H No current 

L H Low current 

H L Medium current 

L L Maximum current 

PHASE - This Input determines the direction of current 
flow in the winding, depending on the motor connections. 
The lignel II fed through • Schmldt·trigger for noise Im
munity, end through • time dalay in order to guarantee 
that no short circuit OCCIJri in the output stage during 

Functlo .... blocks 

A. TTL compatibla Input logic 
a. Current sensor 

phllHhift. High level on the PHASE·input causes the 
motor current flow from MA through the winding to Ma. 

10 and I, - The current level In the motor winding is 
selected with these Inputs. The values of the different 
_rent I_II Ira determined by the reference voltage 
V R together with the value of tha sensing resistor RS. 

CURRENT SENSOR 

This part contains a current sensing resistor (RS), a low 
pall filter (RC, Cc) and three comparetors. Only one 
comparetor is active at a time. It is activated by the in· 
put logic according to the current leval chosen with si· 
llnels 10 Ind I,. The motor current flows through the 
sensing resistor RS. When the current has increased so 
that tha voltlge aeroll RS becomes higher than the 
reference voltage on the other comparetor input, the 
comparetor output goes high, which triggers the pulse 
ganeretor and Its output goes high during a fixed pulse 
time (tott), thus switching off the power feed to tha 
motor winding,· and ceusing the motor current to decreese 
during toft. 

SINGLE...uLSE GENERATOR 

The pulse ganeretor is a monoltlble triggered on the p0-

sitive going edge of the comparetor output. The mono .. 
table output il high during the pulse time, toff, which is 
determined by the timing components RT Inc CT. 
toff = 0.69 . RT CT 

C. Slngl.pulse ganerator (monoStable) 
D. Output stage with protaction diodes. 

FIGURE 3 
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VCC,Vmm The ~ingle pulse switches off the power feed to the motor 
windi"g, causing the winding current to decrease during 
toff· 
If a new trigger signal should occur during toff, it is 
ignored. 

The circuit will stand any order of tUrn-on or turn-off of 
the supply voltages Vee and V mm. Normal du/dt values· 
are then assu med. 

OUTP.UT STAGE 

The output stage contains four Darlington transistors and 
four diodes, connected in an H-bridge. The two sinking 
transistors are used to switch the power supplied to the 
motor winding, thus driving a constant current through 
the winding. 
It should be noted however, that it is not permitted to 
short circuit the outputs. 

Vsat(L) 
(V) 

4 

3 

2 -~ ..... 
o 

0.1 0.5 

ANALOG CONTROL 
The current levels can be varied continuously if VR is 
varied as e.g. in Figure 1. 

Tomb -.26"C 

.- j,.oo"" 

0.8 Im(A) 

FIGURE 4 - TYPICAL SOURCE 
SATURATION VOLTAGE Vs 

OUTPUT CURRENT 

Vsat(H) 
(V) 

4 

3 

2 

o 

I 
Tamb -+ 25°C 

j...ooo 

l-I-
I-

0.1 0.5 0.8 Im(A) 

FIGURE 6 - TYPICAL SINK 
SATURATION VOLTAGE Vs 

OUTPUT CURRENT 
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TYPICAL APPLICATION 

o 
Carriage stepper 
motor 

FIGURE I - SERIAL PRINTER CARRIAGE DRIVE 

I Printing speed with 
Stand by with I halfstep motor drive I 
holding torque I Im-250mA : 

Carriage return with 
full step motor drive 
Im-SOOma Im-90mA 

;.-1 .:......::;2.....,;3=--..;:4~,.::5:.....;, 6::....,.:.7_!..,;8~-_-_-_-_....J 

'O~~51~~~~~; ~----11A n I 

~~,_--;t.~~:~~'-~t-----'=~~ 
Motor current Phase~ .... ragjd ~rent decay 

SOOmA- - - -1- ----- -~Jrlng ':.1f]Bhlft -n --
I I I 

FIGURE 7 - PRINCIPAL OPERATING SEQUENCE 

l 

i 
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THOMSON 
SEMICONDUCTORS 

QUADRUPLE DARLINGTON 
QUAD DARLINGTON SWITCHES 

Le TEB 1013 est un circuit indgr' monolithique destin' II la commutation 
de h_ tensions at de forts courant •. 

II comprend quatre transiston Darlington avec un 'metteur commun, col
lecteun ouverts at diodes de protection. 

The TEB 1013 is a monolithic integrated circuit for high current and high 
voltages switching applications. 

It comprises four Darlington transistors with common emitter. open collec
tors and a clamping diode associated with it. 

SCHEMA ELECTRIQUE 
SCHEMATIC 

350U 
B 

7kU ) 

1501! 

1/4 TEB 1013 

1IIOM5ON SEMICONDUCTORS _ ........... rt ... 
45, w. del'Europe' 78140 VELlZY· FRANCE 
Tel. : (3) 948 87 19/ Telex: 204780 F 

C 
( 

.. .... K 

I--.., 

Masse 
Ground 
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TEB1013 

QUADRUPLE DARLINGTON 
QUAD DARLINGTON 

SWITCHES 

BOITIER CB·173 
CASE 

GND 

B1 

C1 

B2 

C2 

K 

C3 

B3 

C4 

B4 

GND 

SUFFIXE SP 
BOITIER PLASTIQUE 

SP SUFFIX 
PLASTIC PACKAGE 

BROCHAGE 
PIN CONFIGURATION 

a: 
en 
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TEB 1013 
1 

VALEURS L1M/TES ABSOLUES T .... - + 25 ·C (..,rlncJlcetJon contralr.) 
ABSOLUTE MAXIMUM RATINGS . (untessotherwise stated) 

PAIWItnIEs . SYIIIIOLEII COMOI11OtIS 0Ii!._ VALIIIIIS 
PARAMETERS SYMBOLS TEST CONDIJIONS VALUES 

TMSIon de ct_ 
BVCEO Ie. 10 rnA 80V 

Breakdown voltage 

Tanelon coIlecteur imetteur 
BVCEX IC.5 rnA, VBE. -0,2 V 106V. 

Collector emitter voltage 

Courant collecteur centlnu 
Ie 2A 

Collector current d,c. 

Courant coIlecteur (r6p6t/tll) 
IC 3A Collector current (repetitil) 

_needlul"", 
Ptot 

T amb < 70'C ( .. n. relateur -
2,2 W 

Power dissipation without heatsink) 

Temptratur. de jonctlOn 
Tj 1SO'C 

Junction temperature 

Temp6rature de stockage 
T.tg -55'Ct~+1SO'C Storage temperature 

CARACTERISTIOUES ELECTRlaUES T amb • + 25'C (HUt Indication centralre) 

ELECTRICAL CHARACTERISTICS (unless otherwise stated) 

YALEUR$ 
PARAMETRES SVIIIIOLES CONDITIONS DE MESURE 

VALUES 
UNITES 

PARAMETERS SYMBOLS TEST CONDITIONS UNITS 
Min. Typ. Max. 

Courant de lulte coIlectaur-6meHeur 
ICEO VCE -110 V 50 IIA Leakage current collector-emitter 

IC • 125 rnA, la • 2 rnA 0.11 

Teneion de _ration IlPllecteur-6meHeur 
VCE lat Ic = 500 mA, la • 10 rnA 1.211 V 

Collector-emitter saturation voltage f---. 

IC = 1,7 A, la· 10 rnA 2 

Gain atatlque en courant 
hFE 

IC = 1 A, VCE = 5 V 1700 4000 
D.C. forward current gain IC. 1,7 A, VCE = 11 V IlOO 

VI = 3,75 V 11.5 
Courant d'entr" 

lin 
VI. 2,4 V 7 mA 

Input current CoII_ur ouvert 
Open colle,etor 

Tanslon d'entr6e 
Vin 

OFF condition 0,4 V 
Input voltage ON condition 2,4 

Taneion de la diode en direct . 
Vo 

1.5OOrnA 1.11 V 
Forward diode voltage 1= 1,7 A 2,5 

Courant de .. diode en In.er .. 
VR = 60. V 100 IIA Reverse diode current 

T_ d'6tabI ......... nt 
ton IC ~ 1,5 A (flv. 4) 200 ns Turn on time 

T_ de coupure 
toll IC = 1,5 A (fig. 4) 700 ns 

Turn off time 

2/4 
I 
I 
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CARACTERISTIOUES THERMIQUES 

THERMAL CHARACTERISTICS 

PARAMETRES 

PARAMETERS 

A .... t.nc. thermique jonction-ambiante 
Junction-ambient thermal resistance 

R6.lItance thermique jonction-boitier 
Junction to case thermal resistance 

Ptot 
(W) 

15 

10 

r--

r---

----

Figure 1 
DISSIPATION DE PUISSANCE 

MAXIMALE 
MAXIMUM POWER DISSIPATION 

-- f------- --

--

'\ 
'\ 

- --

--- "\ - -- --

f\- I 
---- .-----

"",,1 -- --

~ r- ........... 

~ 

r---

r---

o 
o 50 100 150 Tamb eC) 

IC (A ) 

(1) sana redleleur 
without heatsink 

(2) avec: redlaleur 5 'C/W 
with heats ink 5' C/W 

Figura 3 - AIRE DE SECURITE 
SAFE OPERATING AREA 

-

~ .... 5 

10 10' 

, 

hFE 

10' 

10' 

10' 

TEB 1013 

SVMBOLES UNITES 

SYMBOLS UNITS 

Rlh O_a) 35 'C ma., 

Rlh O_a) 3 'C ma., 

Figura 2 
GAIN EN COURANT EN FDNCTIDN 

DU COURANT COLLECT£UR 
DC CURRENT GAIN VERSUS 

COLLECTOR CURRENT 

I i i I 
I 

l/ , I 

10- 2 10-' IC (A) 

(') Largeur d'impulalon 300~., rapport cycllqua 1,5 % 
Pulse width 300~s, duly cycle 1,5 % 

Figure 4 - TEMPS DE COMMUTATION 
SWITCHTING TIME 

.... 
I 
I 

I 

ton :. 
I 
I 

I--__ VB 
I 
I 
I 
I 

- 'VC 

7 
I 

.-- 1011-""; 
I I 
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figure 5 
CIRCUIT DE TEST 

TEST CIRCUIT 
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1lI0MSON 
SEMICONDUCTORS 

ADVANCE INFORMATION 

SWITCH MODE REGULATOR FOR DC MOTORS 

The UAA4003 Is a regulation and control device for the drive of a DC 
motor with a pulse-width modu lator . 

• Includes oscillator, PWM and error amplifier 

• Soft start 
• Direct drive of the switching transistor (or Darlington) 
• Self-regulated positive base current (peak 1.5 AI 
• Negative base current providing fast turn-off, and allowing the best 

use of the safe operating area (peak 1.5 AI 
• Switching transistor protected against saturation failure 
• Immediate limitation of the collector current 
• Power supply check 
• On-chip thermal protection 
• Includes 2 jlS minimum conducting time (or no conduction I for use 

of a snubber circuit. 

BLOCK DIAGRAM 

RT CT VCC VCE 

Sop L~--r--' V+ 

IE+ .................. ~ .U 

E-

sw 

MEM ton CR 
max 

THOMSON SEMICONDUCTORS 
hi .. hucIqu ........ 
46. av. d. l'Europe· 78140 VELlZV . FRANCe 
Tel. : (3) 948 97 19 I Telex: 204780 F 

S 

Ground V-
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GND 

v-

S 

v+ 

VCE 

IC 

Sop 

DPSUFFIX 
PLASTIC CASE 

PIN ASSIGNMENT 

ton m8X 

CR 

CT 
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UAA4003 

" 

MAXIMUM RATINGS 

RMlIII .,....... v .... Unit' " MAXIMUM POWER DlSSiP~TION 
Supplyvohap Vec + 15 V Plot 
Supply voltage (WJ 

v+ v+ +15 V 

V· Ii 
I. 1.5 V- -9 I\. VoI_ -., pin 6 _ 3 V+-V- + 18 V 

I\. Output cumom 10 t2 A I 

MEM output currem - 10 rnA 
"-Current into i~t Ie - t6 rnA 0.5 

(internal protection dlodesl '\ 
Minimum yalul of .... Istance RT. RT 10 KO 0 I" 
Junction ttompereture TI - 40+ 1110 ·C 0 60 100 1110 Tomb (·CI 
Storage temperature Till -40+ 160 ·C 

THERMAL CHARACTERISTICS 

I JUnctlo~-: rMota_ I ..,.".,.. I v_ I link I Rth(Hoi 80 ·CIW 

ELECTRICAL CHARACTERISTICS 

Tamb =+2s"C ; VCC = 10 V; V-= - 5 V (unless omerwise noted). 

ClIo_ie Symbol Min Typ - IInh 

Supply voltage Vee 8.2 - 14 V 

Qu __ nt current IVCC - 10 VI ICC - 10 - rnA 

Supply voltage V+ 4 - 14 V 

Supply voltage V- 0 - -8 V 

Th_ld of Input IC VI - -0.2 - V 

Ie input currem (V(71 - 0 VI - - 5 20 p.A 

Op empIlopen loop gain AV 80 - - d8 

Op empIi input current - - - I p.A 

Op empIl_t vol_ - - 5 - mV 

Op .mpll common mode ",,1_ - 0 - Vee-3 V· 

Oecillltllr frequency F_ - -L 60 KHz 
RTCT 

Value of _ilte_ RT RT 10 60 600 KO 

Deed time - - 6 - /AI 

Output curnnt (V (61 - V 141- 3 VI 10 tl.5 - - A 

Input currem into pin 12 (SWI (VII21-0VI - 25 110 p.A 

MEM output current lopen coIlectorl (V( III - 0.3 VI - 1.2 - - rnA 

"Locked rotor" time conotam (VCC - 10 VI - - 0.3 - o/pF 

VCE comparator thmhold vohage - - 5 - V 

Time conitant ton min ton min - 2 - /AI 
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CIRCUIT DESCRIPTION 

OSCILLATOR 

It is a sawtooth generator whose fall time is much inferior 
to rise time. The period is T = 0.5 RTCT, RT and CT being 
tied between pins 1.3 and 14 respectively, and ground. 
The voltage swing is about V CC/2 and the low level is 
1.5V. 
The maximum working frequency is 50 KHz. 

PULSE WIDTH MODULATOR (PWM) 

A signal with a variable duty cycle is generated by a com
parison between pin 14 voltage (oscillator) and pin B 
voltage (output of the error amplifier). 
A second comparator limits the maximum conduction 
ratio by a comparison between the sawtooth and pin 16 
voltage (ton max). If V16 = 0, there is an internal fixed 
deed time (~ 5/1S). 

CURRENT LIMITATION 

A lavel lower than - 0.2 V on pin 7 (IC) involves two 
actions: 

• A direct action through a logic processor which stops 
the drive until the end of the period. 

• An indirect action through the ton max function. The 
change of state at the output of comparator IC is applied 
to pin 16 as long as the current overload stands. By inser
ting capacitOl'Ca between pin 16 and VCC (about O.II1F), 
the voltage at this point rises up from a quantity tN pro' 
portionaltothe duration and the frequency of the oversteps. 
This will consequently lower the maximum conduction 
ratio, thus decreasing the frequency of the oversteps. 
At the end of an overload state, capacitor Ca slowly 
cherges through a 20 KG internal impedance, in order 
to come back progressively to normal operation. 
This capacitor also achiaves a soft start during power up 
operation. 

NOTE : It is possible to use direct action only provided 
pin 16 is tied to ground. 
In thet c_, the functions "locked rotor" and "memory" 
cannot be used. 

LOCKED ROTOR 

A voltage greater than 1.5 V at pin 16 starts up the linear 
charge of a capacitor CR connected between pin 15 and 
ground (3 jJF/s). 
If V 16 becomes lower than 1.5 V again before V 15 reaches 
Vee, capacitor CR is quickly discharged. 
If the defect keeps staying, V 15 reaches VCC, and the 
output is definitively cut. They are two possible ways to 
come back to normal drive: 

• Tie temporarily pin 12 (SW) to ground. 
• Tie temporarily pin 15 to ground to discharge CR. 

If this function is not to be used, simply tie pin 15 to 
ground. -

ERROR AMPLIFIER 

It Is an operational amplifier whose open loop gain is 
greater than 1000. 
The input currents are lower than lilA, and the input 
offset v~1tage is typically 5 mV. The input common 
mode voltage can range from 0 V to (Vce - 3 V). 

MEMORY AND INHIBITION 

Input SW (pin 12) senses a logical three state signal. 
The response of the output MEM is represented here

I under : 

4.4V / '\. 

'~V~ -t \ 
iii I I\-
MEM output I L 

When the input signal is lower than 1.6 V, there is an 
inhibition of the output drive through the ton max 
function. In this case the voltage on pin 16 remains 
near VCC. 
If the input SW becomes greater than 1.6 V, the voltage 
V 16 goes down slowly by means of capacitor Ca. The 
restart is done in a soft way. 

PROTECTION AGAINST DESATURATION 

If, because of a too low base current or a too heavy 
load, voltage V CE on the switching transistor goes 
beyond 4.5 V approximately, the output of comparator 
VCE swings, and the drive is interrupted. 

POWER SUPPLY CHECK 

The drive is disabled if VCC is inferior to 6.2 V. Pin 3 
should be connected to a voltage equal or inferior to 
0.5V. 
In particular, it should not be left unconnacted. 

THERMAL PROTECTION 

It is active when the temperature of the junction reaches 
lSOoC. 

LOGICAL PROCESSOR 

A logical unit processes the informations coming from 
the fault detectors, and ensures that the output signal 
fulfils two conditions: 

• No double pulse inside a period: the occurrence of a 
defect is memorized until the end of the period. 

• To allow the discharge of a snubber network, the 
minimum width of the output pulse is settled at 2 jJS 

through an internal monostable. If this monostable is not 
triggered, there is no conduction. 

3/8 

635 



UAA4003 

OUTPUT STAGE 

4/ti 

ON-state 
The positive drive achieves a very efficient drive of the 
switching transistor.~ 
I ts features are essentially : 

• Direct drive (neither inductance, nor transformer), 
• The transistor stays in a quasl·saturation mode, and 
thus has 8 reduced storage time. 
• The drive energy is strictly limited to what is necessary. 
• Easy implementation. 

K 1 is closed to turn the positive stage on. The max!m~m 
value of the positive base current is settled by the lomIta· 
tion resistance R. 
Diode 0 keeps Q in a quasi·saturation mode: the more Q 
gets saturated, the more diode 0 will d.erive an important 
part of the drive current iBl, through dIode 01 .. 
Resistance Re has a low value (about 1 n). and IS used to 
stabilize the regulation loop. 
For a good efficiency of the negative drive, it should be 
kept as low as possible. 
Integrated Darlington Tl is able to supply a peak current 
of 1.5 A with a 2 V saturation voltage. 
The voltage VCE on transistor Q is : 
VCE :::: Vo+ RB IBI 

636 

OFF-state 
The turn off is done in two steps: 

• An immediate action thenks to K2 which connects the 
base of the switching transistor to the negative supply 
through a 120 n Integrated resistance (current le2). 

• A delayed action through K3 which is closed only after 
the desaturation of the external transistor. 
This moment is detected by comparator V CE, when V CE 
reaches 4.5 V. 
Darlington T2 can supply 1.5 A with a 2 V saturation 
voltage (current 183). 

NOTE : The negative drive I B3 for the removal of the 
stored charges is delayed in order to limit the slope dl eldt 
at the on·off transition. A high d I B/dt might indeed lead 
to a destructive overheating of the base-collector junction 
(see "The power transistor in its environment" Thomson· 
CSF Division Semiconducteurs Discrets). 

SELF REGULATED eASE CURRENT Ie = f(VCEI' 

VeE 

18 

5V 

OV 

182/+-183 

:U1 - -- --
-- ----
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TYPICAL WAVEFORMS 

LIMITS OF THE DUTY CYCLE 

V(14)-O.6 V 1 ./"1 ~ 
VII6) .. 

V (8) I I I: I I, 
I I I I I II 
~ ____ ~I I 

ton max ton min 

"CURRENT LIMITATION" AND "LOCKED ROTOR" OPERATION 

han max) VII6) 

osc V(14) I, I 

Output of Ie comparator -.-l1 ___ --'H .. _____ -:-__ ...;... ____ _ 
Vee 

VII5) 
IRotor) 

OV 
I ________ I-- ...L....+-_____ _ 

Vee 
V(12) 1.6 V 
ISW) 

OV 

I I 

====~tl I 'I I' R ... t 

~. ~ 
Overload I Inhibition Soft stan 
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CB-79 

8/6 

638 

SPEED REGULATOR 1.5 KW 

-5V 

-
eEl 0."'.'."'. 

1& OutpUll , 
CI-79 

4xBY253 

5O"F 
350 V 

This is advance information and JP8(:ificBtions are subject to change without notice. 
Please inquire with our sales offices about the availability of the different packages. 
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QUALITY _INFQRMATION 

The microelectronics revolution has broUght innovation on a massive scale. This company's privileged position 
within the.lHOMSON group allows us to benefit from and to bring you the benefits of the technological achievements of an in
ternational research and development network. 

We are therefore in a position to offer our partners products embodying original and varied technical solutions. 
Excellent performance in terms of reliability is achieved through the use ot state of the art production techniques and the ap
plication of a rigorous Qlfality Assurance prograni. The purpose of this chapter is to familiarize our partners with the methods 
adopted to achieve these results : constant improvements in terms of production and production monitoring, and increased 
collaboration with the users of our products. 

THOMSON SEMICONDUCTORS AND QUALITY 

The first factor in the quality of our components is the care lavished on their development by our design depart
ments, using concepts founded in our own experience and sophisticated electronic data processing aids. 

Production monitoring 

. Ouality is achieved in the manufacture of a product. lHOMSON SEMICONDUCTORS uses state of the art mao 
nufacturing techniques including: 

• Ion implantation and various passivating methods. 
• Combination of digital and analog circuitry on the same chip using integrated injection logic. 
• High·frequency and high·voltage proc_s. 
• A variety of assembly technologies, inckJding VlSI chip bonding, and experience in the assembly of dissipative packages. 
• Fully automa.ted manufacture. 

Each operation is the subject of a rigorous quality check, to verify that it conforms to manufacturing standards. 

Finished circuits are individually measured on sophisticated test machines. Complex and optimized test sequences 
enable us to offer highly sophisticated functions. 

Conformity control 

To guarantee the quality of products as shipped to customers, the Ouality Assurance program tests samplas 
from each manufacturing batch. These test methods enable us not only to monitor the efficiency of tests applied previously, 
but also to obtain a complete image of product quality at the various manufacturing levels. 

The average quality level actually obtained for a number of betches is significantly better than the Acceptable 
Ouality levels (AOlI, which are meaningful only as limiting values. Our average quality level improved from 800 ppm in 1981 
to 600 ppm in 1982 (major mechanical and electrical defects). Our targets are 500 ppm in 1983 and 300 ppm in 1985. 

Achieving figures of this kind calls for constant improvementand monitoring of manufacturing operations. They 
are feasible only in the context of products mass·produced on an industrial scale. 

Reliability testing 
(See also General Reliability Report) 

Under the lHOMSON SEMICONDUCTORS Ouality Assurance program, samples are regularly subjected to me· 
chanical and electrical endurance testing under extreme c.onditions. 

In particular, components are subjected to long·term operation tests (at least 2000 hours) at junction tempera· 
tures of at least 125°C, and where applicable under dynamic signal conditions. 

Failure analysis 

Parts found to be out of limits in sampling tests prior to shipping or during endurance testing are analyzed using 
stete of the art test facilities. 

Causes of defects are immediately communicated to the relevant manufacturing departments so that corrective· 
action may be taken. 

640 
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QUALITY INFORMATION 

COLLABORATION WITH lHOMSON SEMICONOUCTORS PRODUCT USERS 

The practical utilization of our products in customers' applications is an area where the results achieved can in 
all cases be improved through close collaboration between lHOMSON SEMICONDUCTORS and the customer. With quality as 
common goal, such collaboration has two aspects : 

1 • Achieving a zero defect rate in products delivered and in use. This calls for joint optimization of the methods 
adopted by lHOMSON SEMICONDUCTORS and by the customer, So as to have the best possible knowledge .of the electrical 
parameters of the application.Communications b~tween the respectiv.e technical departments must.be direct, frequent and fast. 

2 - Improving reliability so that the systems in which these products are used achieve low failure rates, enhancing 
the corporate image of the equipment manufacturer concerned. Where parts fail to give satisfaction, it is our wish that they 
should be returned to us as soon as possible, with maximum information as to the nature of the problem, a schematic of the 
equipment, and so on. All such parts will be carefully examined by our analysis laboratory. 

Responsibility for the defect may rest with lHOMSON SEMICONDUCTORS (manufacturing defects and errors 
on testingl.On the other hand, parts returned to us for examination may also be found to conform to our test programs. In such 
cases, analysis may show. up a problem in the application of the product (overloading, damage or destruction through inproper. 
use, inappropriate parameters, incomplete specificationl. 

The conclusions of this analysis will be communicated to the product user. According to the nature of the pro
blems encountered, there may be a range of possible solutions, again calling for close collaboration. 

Furthermore, the experience acquired through such operations enables us to enhance the effectiveness of cor
rective measures applied at the production and product improvement levels. 

CONCLUSION 

Close collaboration with users and the use of state of the art techniques leading to a high level of quality at 
the production stage in conjunction with long-term test programs enable us to continually improve our products, and provide a 
jumping off point for further innovation with constantly· increasing levels of quality to achieve constantly incraa
sing customer satisfaction. 
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TO-116 CB-2 MP 181 CB-21 

eEl O ..... T .... eEl D."'.T."'. 

30.1 
32,6 240utputs 16 Outputs 

, .... , 
CB-68 CI-79 

eEl O ..... T.A. eEl D."'.T."'. 

643 



eEl O.A.T.A. 

" 

DIN 

CEO O ..... .1.A. 

844 

PACKAGES ______________ __ 

12°utputl 
+ 2 heat link. , DIN 

C8-98 
eEl O.A.T.A . 

. .., 
!~'!'-, 

280utputl 12 Outputs 
+2 flat flnl , DIN , 

C8-132 C8-155 
eEl D.A.T.A, 

I 
l 

.,tj 



________ PACKAGES ________ _ 

11 Outputs 

... , 
0-173 

CEI 

Output 1 

.n.3.<L ___ 

2_..:... __ 

DON , 
CEI D.A.U. 

-
CEI D. •. , .• 

-~ 
~. 

411 Outpu1l , 
CI-1I2 

7{::~~:::~-
18 Outpu1l 

DIN , 
CI-225 

CEI D. •• , ••• 



0.60 
0.80 

Output 1 

.,,1.1 

lmcu 

DIN 

eEl 0 ..... 1 .... 

~ ..... , "-+I-'-+--,,-+ 
;---~ 

DIN 

eEl DATA. 

646 

21.9 
23.2 

PACKAGES ______________ ~ 

13 OutpUta , 
C8-230 

5 Outputs , 
C8-36O 

DIN 

eEl 

Output 1 

01. 

eEl 

10 Outputs 

, 
C8-313 

O.A.TA. 

5 Outputs 

, 
C8-367 

O.A.T."'. 



________________ PACKAGES ________________ _ 

19.8 
2,1 

~{=~:~J 
15 Outputs 1 22 •• 

Output 1 

. 2M.! . i . i .1.1.1 :ef7 ~~,~ 

DIN DIN 

eEl D.A.T.A. eEl DATA 

Datu§M d .. 
-----

Or 
- 0 

I I • 7 

17 19. 14 Outputs 

DIN , 
CB-504 

eEl D.A.T.A. 
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ORDERING INFORMATION 

t 
3_pNfix 

Flnt : T Analog circuit 
U Digita' I analog circuit - : No special significance 

Thin! : Operating temperature 
range 

A : not opacillad 
B , o"C + 70·C 
C : -s5"c + 12S·C 
D : -25·C + 700 e 
E : -25·C + 8S·C 
F : -40·,C + 85·C 
G : -WC + 8S·C 

Four figures or latten "Ioce-
ted by ...... E_n or recall-
ing first source number. 

PRO-ELECTRON 

._-
h j~ 

I---

Venion letter : indicates a 
minor variant of the basic 
type. 

C : 
D : 
E : 
F : 
G : 
K : 
M : 

Q : 
R : 
S : 
T : 

C : 
G : 
M : 
p : 

t 
Fim .. tlllr:o-nl ....... 

Cylind riCII 
n-line" "Duel·j 

Power DI L with extemel hi. link 
pack neat. on 2 lidotl Flat 

Flat p ICk (!eats on 4 lidotl 
Diem and (TO-3 lemilyl 

ple-In-llne" "Multi 
(>4 output rows' 
"Ouad ruple-in-line" (QUILl 
Power QUIL With external heat link 

8-in-lina" ( .. TO-127 ;TO-2201 
e-in-line", 

"Singl 
"Tripi 

Soc _ letter: Meterial 

Ceram" IC 

GI....., eremle (Cardlpl 
Matal 
Plastic 
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ORDERING INFORMATION 

lHOMSON SEMICONDUCTORS f---..... 
prefix 

II P~~ct 
~ 

650 

MOS CIRCUITS 

IJI 
--

h 'I' " h 

PoclcalIO 

C - Ceramic 
D - Mini..<fip 
E - TRICECOP 
F - Glus-metal flat pack 
J - Cardip 
FN - SU RPICQP 
M - Metal 
P - Plastic 
W - Ceramic flat pack 

Quality lev 01, 

S - MIL-5TO 883 -CI ... S 
ClauS 
ClInG 
Class 0 

B - NFC 96883-
G - NFC 96883-
0* - NFC 96883-
U -Standard 

Tempenture rIInge 

L* - 0°,+ 70°C 
D - _250 + 70°C 
E - _25°'+ 85°C 
V - -40°;+ 85°C 
G - _550 + 8SoC 
M - _55°> 125°C 
A - not specified 

• MaV be omitted. 
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THOMSON SEMICONDUCTORS 
SALES HEADQUARTERS 
45, AVENUE DE L'EUROPE 
78140 VEUZY·VILLACOUBlJW 
TEL. (3) 946 97 191 TELEX 698 866 F 

INTERNATIONAL SALES NETWORK 
SUBSIDIARIES (March15.84) 

AUSTIIIA 

THOMSON·CSF ElektronilChe Anl .... n GmbH 
Lotzowgasse 12·14 
1140WIEN 
Tel.: (222)94.62.82 Telex: 135572 TCSF WA 

.. UlIU ............. NftllIIIIUIIIMI 

THOMSON $.A.·N.V. 
363 Avenue Louise B.P.l0 
8-1050 BRUXELLES 
Tel.: (2)648.64.85 Telex: 23113 THBXL B 

THOMSON $.A.·N.V. 
Vaartweg 27B 
51OQ·RAs'GRAVENMOER 
The NETHERLANDS 
Tel.: (16)231.76.00 Telex : 54819THOM/NI 

BRAZIL 

THOMSONoCSF Component_ do 8mll 
Avenida Roque Petroni JR S·N Brooklin 
SAO PAULO CEP 04707 
Tel.:(5511)542.47.42 Telex: 1124226TCSF BR 

CANADA 

THOMSON·CSF Canada Ltd 
Components Department 
350 Sparks Street I Sune 701 
OTTAWA KIR 788 
ONTARIO 
Tel.: (613) 236.36.28 Telex: 533796 TESAFIOTT 

PUIIAST ASIA 

THOMSONoCSF Far E .. t Ltd 
401·402 Houston Centre 
63, Mocly Road· Tsimshatsui East 
KOWLOON 
HONG KONG 
Tel.: (3) 721.96.82 Telex: 40766 TCFE HX 

I'IIAIICII 

THOMSON SEMICONDUCTEURS 
45, Avenue de l'Europe 
78140VELIZY·VILLACOUBLAY 
Te/.:(3)946.97.19/Telex: 696866 F 

GDllANYCWU1l 

THOMSON·CSF Bauelllmante GmbH 
Perchtlnger Str 3 
0·8000 MUNCHEN 70 
Tel.: (089) 78790 Telex : 522916CSFO 

ITALY 

THOMSON·CSF Componentl 
Via M. GiOia 72 
1·20125 MILANO 
Tel.:(2)699.41 Telex :330.301 TOMCO·I 

THOMSONoCSF Componentl 
Lungetevere Dei Melllnl45 
00193ROMA 
Tel.: (6) 31.92.42.34 Telex :614065 

MPAN 

THOMSONoCSF Japan K.K, 
Components and Tubas Dept. 
TBR Bldg 701 
Kojlmachi 5-7 
Chlyoda·Ku 
TOKIO 102 
Tel.: (3)264.63.46 Telex: 2324241 THCSF. J 

MUTllIIAST ASIA 

THOMSON.csF Componant. SEA 
Units 50·70, 4TH Floor, Block 15 
996 Bendemeer Road 
Kallang Basin Industrial Estate 
SINGAPORE 1233 
Tel.: (65)295.31.24 Telex : RS 36124TC SEA 



SPAIN 

THOMSON·CSF Componsntss y Tubos 
Calle Albacete, 5 
MADRID 27 
Tel.: 405.16.15 Telex: 46033 

THOMSON·CSF Components. y Tubo. 
Poligono Industrial Fontsanta Calle H SIN 
San Juan Despi 
E-BARCELONA 
Tel.: (3) 373.30.11 Telex: 53077 

.. DIIN 

THOMSON·CSF Komponsntsr a Elektronrtir AB 
Sandhamnsgatan 65 Box 27080 
S-10251 STOCKHOLM 
Tel.: (08) 63.50.60 Telex: 12078 THCSF S 

UNrnD KINGDOM and IULAND 

THOMSON·CSF Component. and Materials Ltd 
Ringway House Bell Road 
DANNESHILL 
BASINGSTOKE· HANTS RG 24-00G 
Tel.: (256) 29.155 Telex: 858865 

U.s.A. 

THOMSON·CSF Components Corporation 
6660 Variel Avenue 
CANOGAPARKCA91303 
Tel.: (818)887.10.10 Telex: 698481 

TWX: 9104941954 
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INTERNATIONAL SALES NETWORK 
DISTRIBUTORS (March 15, 84) 

ARGENTINA 

CORTE 
Sgo del Estero 
6434 Piso 
1075 BUENOS AIRES 
Tel. 3800106/718 Twx 21 992 CORTE 

AUSTRALIA 

CONSULAUST INTERNATIONAL PTY L TO 
P.O. Box 357 
734 Riversdale Road 
CAMBERWELL, VIC 3124 
Tel. 03 836 25 66 Twx 37455 CONAUS AA 

.ELGIUM AND THE NBTHERLANH 

ITT STANDARD BELGIUM 
components.nd ~group 
Chaussee de Wavre 22 
1050 - BRUXELLES 
Tel. 02-513-78-18 Twx 22901 ITT SEC B 

CLOVIS S.P.R.L. 
539 Steenweg op Brussel 
1900 OVERIJSE 
Tel. (2) 657 1805 Twx 22693 

ALCOII ELECTRONICS BV 
Hollandsch Diep 57 
2904 EP - CAPELLE AAN DE IJSSEL 
Tel. 010-519533 Twx 26160 

CLOVIS NEDERLAND 
RijklolVan 
Goensstraat 35 
2593 LA HAYE 
Tel. (70) 47 1754 Twx 32775 

ITT STANDARD NETHERLAND 
Philipsstraat 27 
2722 NA ZOETERMEER 
Tel. (31) 79410224 Twx 32 336 

CANADA 

FUTURE ELECTRONICS 
237 Hymus blvd .• Point Claire, 
QUEBEC H9R5C7 
Tel. (514) 694-7710 Twx 610-421-3500 

DENIIARK 

SCAN SUPPLY 
18 - 20 Nannasgade 
DK 2200 - COPENHAGEN 
Tel. (01) 83 50 90 Twx 19037 SCAPLY DK 

EGYPT 

ALAG TRADING 
3 Amiralay Hussein Gad Street 
HELIOPOLIS - GHARB 
LECAIRE 
Tel. 690 667 Twx 93031 CHF UN 

FAROSTA.IA 

JARDINE TECHNICAL PRODUCTS UMITED 
World trade centre 
P.O. Box 10748 CAUSEWAY BAY 
HONG KONG 
Tel. 9-8373785 Telex 60004 JTPHK 

FINLAND 

ALlIKKO OY 
Kolmas Linja 16B22 
Q053(tI'fELSINKI 53 
Tel. (0) 75.04.14 Telex 125200 

FRANCB 

............... -
TEKELEC-A1RTRONIC 
Cite des Bruyeres rue C. Vernet 
B.P.2 
92310 SEVRES 
Tel. (1) 534.75.35 Telex 204552 

ALMEX 
48, rue de l'Aubepine 
Z.I. 92160 ANTONY 
Tel. (1) 666.21.12 Telex 250067 

GEDIS 
53, rue de Paris 
92100 BOULOGNE 
Tel. (1) 604.81.70 Telex 270191 

PEP 
541. avenue du General-de-Gaulle 
B.P.309 
92143 CLAMART CEDEX 
Tel. (1) 630.24.56 Telex 204534 

GALLEC 
40, rue de Fontenelles 
92000 NANTERRE 
Tel. (1) 774.76.86 Telex 613232 

GENERIM 
Av. de la Baltique - B.P. 88 
91943 LES ULiS - CEDEX 
Tel. (6) 907.78.78 Telex 691700 

MECODIS 
33-35, avenue P. Brossolette 
94000 CRETEIL 
Tel. (1) 898.11.11 Telex 250303 

TCC-DIS 
30, avo de la Republique 
94800 VILLEJUIF 
Tel. (1) 677.81.71 Telex 260743. 

Nonil 

SANELEC 
Z.1. de la Piraterie 
7, rue de la Couture 
59700 MARCQ EN BARCEUL 
Tel. (20) 98.92.13 Telex 160143 

a.t 
SELFCO 
31, rue du Fosse des Treize 
67000 STRASBOURG 
Tel. (88) 22.08.88 Telex 890706 

R ....... A ..... 

SEDRE 
6, avo du Vercors 
B.P.39 CORENC-MONTFLEURY 
38700 LA TRONCHE 
Tel. (76) 90.71.18 Telex 980936 



SlLEC 
8, rue des Freres L et E Bertrand 
69632 VENISSIEUX CEDEX 
Tel. (78) 00.86.97 Telex 340189 

Oueet 

DIRECT 
151-153, rue de Constantine 
B.P.4012 
76021 ROUEN CEDEX 
Tel. (35) 98.40.48 Telex 770842 

c-tre .. CentN-Oueat 

AUVERLEC 
Z.I., 2, rue de l'lndustrie 
B.P.2 
63800 COURNON D'AUVERGNE 
Tel. (73) 84.76.62 Telex 390926 

...... 0-.. 

COMPOSANTS SA 
Parc Industriel BERSOL 
B.P.81 
Av. G. Eillel 
33605 PESSAC CEDEX 
Tel. (56) 36.40.40. Telex 550696 

.ldl ........... 

SODIMEP 
16, rue des Cosmonautes 
Z.I. en PALAYS -31400 TOULOUSE 
Tel. (61) 54.34.54·Telex 530737 

ceta"a
DlMEL 
Le Marino - Avenue Claude Farrere 
B.P.ll53 
83058 TOULON CEDEX 
Tel. (94) 41.49.63 Telex 430093 

G.RIIAIfY AND AUSTRIA 

ELECDIS RUGGABER GMBH 
Hertichstr. 41 
7250 LEON BERG 
Tel. 07152/6020 Telex 724192 

ECS FREHSDORF GMBH 
Ca~-Zeiss-Str. 3 
2085 QUICKBORN 
Tel. 04106/71058 Telex 213693 

IIETRONIK GMBH 
Kapellenstr.9 
8025 UNTERHACHING 
Tel. 089/611406063 Telex 529524 

R8C-HALBLEITER GMBH 
Industrlestr. 2 
7536 ISPRINGEN 
Tel. 07231/8010 Telex 783650 

RTG ELEKTRONIK GMBH 
Miirkischestr.82a 
4600 DORTMUND 1 
Tel. 0231/528421 Telex 8227323 

semON 
Schiller Elektronik GmbH 
Theodor-Heuss-Str. 4b 
3300 BRAUNSCHWEIG 
Tel. 0531/80011 Telex 952812 

SPOERLE ELEKTRONIK KG 
Max-Plank-Str. 1-3 
6072 DREIEICH 
Tel. 06103/3040 Telex 417 983 

ELBATEX GES.M.B.H. 
Endresstr.54 • 
A-1238 WI EN 
Tel. 0222/885611 Telex 0133128 

GR •• C. 

MAKONIK A. LUCINI AND CO.OE 
90 Achilleus Street 
KALLITHEA - ATHENS 
Tel. (30) 941.93.29 Telex 219150 MAKO GR 

INDIA 

MELTRON 
(MAHARASHTRA ELECTRONICS CORP. LTD) 
Plot 214 - Backway Reclamation 
Raheja/Center 13th Floor 
Nariman Point 
BOMBAY 400.021 
Tel. 240538 Twx. 0114506 

INDONUIA 

PT GENERAL EKA ENGINEER'S CORP LTD 
JL Tanah Abang IV HO 19 
JAKARTA 
INDONESIA 
Tel. 361608 Tlx 46761 TIGE IA 

IRAN 

FARATEL 
PO Box 11/1682 
21 Kandovan Alley Opp. Villa 
Enghelab ave. 
TEHERAN 
Tel. (98) 21 67000115 Twx 213071 FARA IR 

ITALY 

ADVECO 
Via Lattuada, 20 
20135 MILANO 
Tel. 02-5456465 Telex 340116 

CAMEL 
Via TIziano, 18 
20145· MILANO 
Tel. 02-4981481 Telex 325237 

ELEDRA 
Viale Elvezia, 18 
20154 MILANO 
Tel. 02-349751 Telex 332332 

GARDELLA 
C.SO Sardegna, 318 R 
16142 GENOVA 
Tel. 010-873487 Telex 216505 
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LAS! 
V. Le Lombardia, 1 
20092 - CINISELLOBALSAMO (MI) 
Tel. 02-6120441 Te./ex331610 

MECOM 
VIa Ognissanti, 83 
35100 - PADOVA 
Tel. 049-655811 Telex 430402 

RECOM 
Via E. Collamarini, 22 . 
40138 BOLOGNA 
Tel. 051-534883 Telex 511818 

RG2 
Via Cassini, 81 
10129 TORINO 
Tel. 011-584626 

JAPAN 

INTERNIX 
Shinjuku Hamada Bldg. 7-4-7, Nishi Shinjuku, 
Shinjuku-ku, TOKYO 160 
Tel. Tokyo (03) 369.1101 Telex J26733 

RIKEI 
1-26-2, Nishi-Shinjuku, Shinjuku-ku 
TOKYO 160, Japan 
Tel. Tokyo 03.345.1411 Telex J24208/J23772 

MEXICO 

COBRA ELECTRONICA SA 
Calle Cuauhtemoc 312 
Col Liberacion 02930 
MEXICO 15DF 
Tel. (52) 5 355 59 34 Telex 1772108 COELME 

NORWAY 

TAHONICNS 
Postboks 140 
Kaldbakken 
Kakkelovinskron 2 
OSLO 9 
Tel.: (02) 16.16.10 

PHILIPPINO 

EDGE-HORTH MARKmNG CORPORAllON 
5TH FLR, Pac~ic Bank Bldg, 
0, Paredes Street, 
C.P.O. Box 2429 
BINONDO, MANILA 
Tel. 471541/8 Telex RCA 27993 EDAMC PH 

PORTUGAL 

SO COM RUALDO 
Rua S. Jose 9-15 
P-LiSBOA 2 
Tel. (351) 19373461 Twx 16447 CABLE RUALDO 

SOUTH AFRICA 

PACE ELECTRONICS COMPONENTS JrTY 
P.O. Box 701 - Isando 1600 
TRANSVAAL 
Tel. 361211 6 Twx 8 3196 SA 

SOUTH lAST ASIA 

CONY ELECTRONIC PRIVATE L TO 
10 Jalan Besar 03-25 
SII" lim Tower 
SINGAPORE 0820 
Tel. 296 21 11 Twx 34808 RS 

SOUTHKORIA 

BUK.SUNGTItADING COMPANY 
HO 301 , Bo Sung Bldg, 
952-54, Dock San-Joong. 
GURO-KU, SEOUL, 
KOREA 
Tel. 654-1362,63 64 Tlx 0801 26925 

SWEDIN 

FERTRONICAB 
Snoermakarvagen 35 
S -16126 BROMMA 
Tel. 08 802800 Twx 11181 FERTRON S 

TH'S ELEKTRONIK AB 
Box 3027 
Arrendevagen 36 
16303 - SPANGA 
Tel. (08) 3629 70 Twx 11145 

SWITZERLAND 

MODULATOR S,A, 
Konitzstrasse 194 
CH-3097 BERN - LlEBEFELD 
Tel. (31) 59 22 22 Twx 32431 MOBER 

TAIWAN 

HUGE CO LTO 
Fl 5-2, No 56& 
Tun Hua South Road 
TAIPEI, TAIWAN, R.O.C. 
Tel. (02) 709.1570.4 Tlx 0789 25619 

THAILAND 

GRAWINNERCOMPANY LIMITED 
226/27 Phahonyothin Road 
Phyathai 
BANGKOK 10400 
Tel. 278-3411- 279-7292 Tlx 87.155 GWN TH 

TURKEY 

BARKEY SANAY MALZEMELERI 
Temsilcilik Ltd Sirketi 
P.O. Box 58320 Sisly 
OSMANBEY - ISTAMBUL 
Tel. 48 91 47 - 47 97 40 Twx 23401 HEN TR 

EPAS ELEKTRONICS MAMULLERI 
pazarlama AS 
Abideis Hurriyet Cad. 
Mecidiye Koy y Olu 268 Sisli 
ISTAMBUL 
Tel. 47 73 58/48 94 33/48 94 34 Twx 22092 MOV TR 



UNIT.., KINGDOM AND IRELAND 

ABACUS ELECTRONICS PLC 
Kennet House Pembroke Road 
Newbury 
BERKSHIRE 
RG131BX 
Tel. 95-30680 Tlx 847589 

BLOOMER ELECTRONICS COMPONENTS 
9-10 Carn Industrial Estate 
Portadown Co. Armagh 
NORTHERN IRELAND 
Tel. 0762 339818 Tlx 748054 

E.S.I. 
Brighton Hill Parade 
Brighton Hill - BASINGSTOKE 
HANTS 
Tel. 0256 57166 Tlx 858127 

PHOENIX (AIRDRIE) LTD 
Western Buildings 
Vere Road 
Kirkmuirhill- AIRDRIE 
LANARKSHIRE 
Tel. 0555 892393 Tlx 777404 

PRONTO ELECTRONICS 
466-478 Cranbrook Road 
GANTS HILL - ILFORD 
ESSEX 
Tel. 01 554 6222 Tlx 8954213 

SEMICONDUCTOR SPECIALISTS 
Carroll House 
159, High Street" 
West Drayton 
MIDDLESEX 
Tel. 0895446415 Tlx 21958 

SOUD STATE SUPPLIES 
Century House 
28A Park Road 
Southborough 
TUNBRIDGE WELLS - KENT 
Tel. 0892 34366 Tlx 95621 

STEATITE MICROELECTRONICS 
11th Floor Hagley House 
Hagley Road - Edgbaston 
BIRMINGHAM B16 80W 
Tel. 021 4542655 Tlx 337645 

TRANSWORLD SCIENTIFIC 
Richardson Street 
HIGH WYCOMBE - BUCKS 
Tel. 0494 36381 Tlx 837236 

UNITED COMPONENTS LTD 
Victory Electronics Division 
Unit 7 Crown Way 
West Drayton 
MIDDLESEX UB7 8PS 
Tel. 0895 446622 Tlx 8952920 

USA 

... t.m .... loII: 

ACI ELECTRONICS 
200 Newton RD, PLAINVIEW, NY 11803 
Phone: (516) 293-6630 Twx: 510-224-6550 

15 First ST., HACKENSACK, NJ 07601 
Phone: (201) 487-8661 

ADD ELECTRONICS 
7 Adler Drive, E., SYRACUSE, NY 13057 
Phone: (315) 437-0300 

CAMlRPC 
749 Miner Road, CLEVELAND, OH 44143 
Phone: (216) 461-4700 Twx: 810-427-2976 

620 Alpha DR., Ride Park, PlnSBURGH, PA 15238 
Phone: (412) 782-3770 Twx: 710-795-3126 

1577 Ridge Road West, ROCHESTER, NY 14615 
Phone: (716) 865-2080 

CECO COMMUNICATIONS (RF PRODUCTS) 
2115 avenue "X", BROOKLYN, NY 11235 
Phone: (212) 646-6300 

DIXIE ELECTRONICS 
1900 Barnwell ST., COLUMBIA, SC 29202 
Phone: (803) 779-5332 
4909 Pelham RD., GREENVILLE, SC 29607 
Phone: (803) 297-1430 

Box 8215 Suncrest DR., GRAY, TN 37615 
Phone: (615) 477-3838 

2220 S. Tryon St., CHAR LOnE, NC 28234 
Phone: (704) 377-5413 

(ECI) ELECTRONIC COMPo FOR INDUSTRY 
1569 W. King St., YORK, PA 17404 
Phone: (717) 843-8971 

RFGAlNLTD 
116 South Long Beach Blvd., 
ROCKVILLE CENTER NY 11570 
Phone: (516) 536-8868 Twx: 510-225-7508 

GENERAL RADIO SUPPLY 
600 Penn St., CAMDEN, NJ 08102 
Phone: (609) 964-8560 

GREENE-5HAW CO 
70 Bridge Street, NEWTON, MA 02195 
Phone: (617) 969-8900 Tlx: 92-2498 

1475 Whalley Ave., NEW HAVEN, CT 06525 
Phone: (203) 397-0710 

HALL-MARK ELECTRONICS CORP. 
175 Alpha Park, HIGHLAND HTS., OH 44143 
CLEVELAND . 
Phone: (216) 473-2907 

6130 Sunbury RD., Suite B, WERSTERVILLE, 
OH 43081 COLUMBUS 
Phone: (614) 891-4555 

107 Fairfield RD., FAIRFIELD, NJ 07006 
Phone: (201) 575-4415 

Building NBR. 4, Unit lA2, One Comac Loop, 
RONKONKOMA, NY 11779 NEW YORK 
Phone: (516) 737-0600 

Springdale Business Center 
2901 Springdale RD., CHERRY HILL, NJ 08003 
Phone: (215) 355-7300/(609) 424-7300 
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JV ELECTRONICS 
207A Cambridge St., BURLINGTON, MA 01803 
Phone: (617) 273-4300 

NEP ELECTRONICS 
8300 W. Addison SI., CHICAGO, IL 60634 
Phone: (312) 625-8400 Twx: 910-221-1123 

PREHLER ELECTRONICS 
17991 Englewood DR:, MIDDLEBURG HTS. OH 44130 
Phone: (216) 243-5510 

RM ELECTRONICS 
4310 Roger B. Chaffee RD., WYOMING, MI49508 
Phone: (918) 531-9300 Twx: 810-273-8770 

SOUD STATE,INC. 
46 Farrand St., BLOOMFIELD. NJ 07003 
Phone: (201) 429-8700 Twx: 710-994-4780 

ZEUS (EAST) 
100 Midland Ave., PORT CHESTER, NY 10573 
Phone: (914) 937-7400 Twx: 710-567-1248 

........... Ionl 

ACI ELECTRONICS 
345 Paseo Tesoro, WALNUT. CA 91789 
Phone: (818) 331-0735 Twx: 910-584-4893 

ANTHEM ELECTRONICS 
174 Component Drive, SAN JOSE, CA 95131 
Phone: (408) 946-8000 Twx: 910-338-2038 
21730 Nordoff Street. CHATSWORTH, CA 91311 
Phone: (818) 700-1000 Twx: 910-493-2083 
15812 SO. West Upper. Boone Ferry Road. 
LAKE OSWEGO. OR 97034 
Phone: (503) 684-2661 
2661 Dow Avenue. TUSTIN. CA 92680 
Phone: (714) 730-8000 Twx: 910-595-1583 
4125 Sorrento Valley Blvd, Suite A, 
SAN DIEGO, CA 92121 
Phone: (619) 279-5200 Twx: 910-335-1515 
1701-1 East Weber DR., TEMPE, AZ. 85281 
Phone: (602) 244-0900 Twx: 910-950-0110 
8200 SO. Akron St., ENGLEWOOD, CO 80112 
Phone: (303) 790-4500 
5020 148th Avenue NE, REDMOND, WA 98052 
Phone: (206) 881-0850 

HALL-MARK ELECTRONICS CORP. 
6950 S. Tucson Way, ENGLEWOOD, CO 80112 
DENVER 
Phone: (303) 790-1662 
222'1 East Rosecranz Blvd, Suite 104, 
EL SEGUNDO, CA 90245 
Phone: (818) 643-9101 
4040 E. Raymon, PHOENIX, AZ. 85040 
Phone: (602) 437-1200 
3838 Ruffin RD., Unit lOA, SAN DIEGO, CA 92123 
Phone: (619) 268-1201 
500 Mercury DR., SUNNYVALE, CA 94086 
Phone: (408) 773-9990 

INTERNAnONAL ELECTRONICS 
10937 Pellicano, EL PASO, TX 79935 
Phone: (915) 598-3406 Twx: 910-964-9761 
2820 "H" Boradbent, ALBUQUERQUE, NM 87107 
Phone: (505) 345-8127 Twx: 910-989-0628 

ITAL 
15405 Proctor Ave., CITY OF INDUSTRY, CA 91745 
Phone: (213) 968-8515 

PACESEn'ER ELECTRONICS 
543 Weddell Drive, SUNNYVALE, CA 94086 
Phone: (408) 734-5470 Twx: 910-339-9559 
3137 W. Warner Ave., SANTA ANA, CA 92704 
Phone: (818) 233-5800 Twx: 910-860-5459 

SHANNON LTD 
7030 S. 188th 51., KENT, WA 98031 
Phone: (206) 783-0545 Tlx: 15-2575 

ZEUS (WEST) 
1130 Hawk Circle, ANAHEIM, CA 92807 
Phone: (213) 924-0454 Twx: 910-591-1696 
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HAU-MARK ELECTRONICS CORP. 
1177 Industrial DR., BENSENVILLE, IL 60106 
CHICAGO 
Phone: (312) 860-3800 Twx: 910-651-0185 
11333 Pagemill RD., DALLAS, TX 75243 
Phone: (214) 341-1147 
800 Westglen, HOUSTON, TX 77063 
Phone: (713) 781-6100 
10815 Lakeview DR .. LENEXA, KS 66219 
KANSAS CITY 
Phone: (913) 888-4747 
9667 S. 20th St., OAK CREEK, WI 53154 
Phone: (414) 761-3000 
783812th Ave. SO., BLOOMINGTON. MN 55420 
MINNEAPOLIS 
Phone: (612) 854-3223 
2662 Metro Blvd. MARYLAND HEIGHTS, MO 63043 
Phone: (314) 291-5350 

JOEL COMPANY 
8836 7th Avenue No., MINNEAPOLIS, MN 55427 
Phone: (612) 545-5669 Twx: 910-576-3171 

NWR ELECTRONICS 
7862 12th Avenue South, BLOOMINGTON, MN 55420 
Phone: (612) 854-7329 

OHM ELECTRONICS . 
746 Vermont Ave., PALATINE, IL 60067 
Phone: (312) 359-5500 

PREHLER ELECTRONICS 
2300 No. Kilbourne Ave, CHICAGO, IL 60639 
Phone: (312) 384-6100 

QUAUTY COMPONENTS 
4257 Kellway Circle, P.O., Box 819, 
ADDISON, TX 75001 
Phone: (214) 387-4949 Twx: 910-860-5459 

AM ELECTRONICS 
265 Eisenhower Lane, LOMBARD. IL 61048 
Phone: (312) 932-5150 Twx: 910-651-3245 
5545 W. Raymond, SuiteK. INDIANAPOLIS, IN 46241 
Phone: (317) 247-9701 Twx: 810-341-3306 
2626 S. 162nd St., NEW BERLIN, WI 53151 
Phone: (414) 784-4420 
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HALL-IIARK ELECTRONICS CORP. 
6410 Atlantic Blvd. suite 115. NORCROSS. GA 30071 
ATLANTA 
Phone: (404) 447-8000 

12211 Technology Blvd .• AUSTIN. TX 78759 
Phone: (512) 258-8848 

10240 Old Country RD .. COLUMBIA MD 2.1046 
Phone: (301) 988-9800 

1671 West Monabb RD .• FT. LAUDERDALE. FL 33309 
Phone: (305) 971-9280 

4900 Bradford DR.. HUNTSVILLE. AL 35807 
Phone: (205) 837-8700 

7648 Southland Blvd. Suite 100. ORLANDO. FL 32809 
Phone: (305) 855-4020 

9600 Koger Blvd .• No. Suite 104. 
ST. PETERSBURG. FL 33702 
Phone: (813) 576-8691 

5480 S. 103 E. Avenue. TULSA. OK 74145 
Phone: (918) 665-3200 

15301 Roosevelt Blvd. Suite 303. 
CLEARWATER. FL 33520 
Phone: (813) 530-4543/(813) 855-5773 

QUALnYCOMPONENTS 
2427 Rutland DR .• AUSTIN. TX 78758 
Phone: (512) 835-0220 Twx: 910-874-1377 

1005 Industrial Blvd .• SUGARLAND. TX 77478 
Phone: (713) 491-2255 Twx: 910-881-7251 

9934 E. 21St.. SOUTH TULSA. OK 74129 
Phone: (918) 664-8812 

6126 Westline. HOlJSTON. TX 77036 
Phone: (713) 491-2255 

RM ELECTRONICS 
4702 Governors DR. SW. HUNTSVILLE. AL 35805 
Phone: (205) 852-1550 Twx: 810-726-2177 

13526 Method St.. DALLAS. TX 75243 
Phone: (214) 263-8361 Twx: 910-867-4720 
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