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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED :’S 5

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

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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INTRODUCTION

SGS-THOMSON's dedicated video product range is now so extensive that it has been
necessary to divide the databook into two volumes: one for power devices and graphic
circuits and one for signal devices. Application notes for video products have been
gathered together in the video products Application Manual.

Volume 1, Signal Processing Products, covers chroma and video ICs, single-chip
processors, video switch matrices and other signal level parts. In this area the company
specializes in offering complete solutions all of the ICs needed for a specific TV or
monitor chassis type and gives special attention to the basic solutions. Much of the
knowhow in this field has been gained in the demanding Asia/Pacific market for the
cost effective aspect, and in western Europe for PAL/SECAM multistandard design,
placing SGS-THOMSON in a very strong position in the emergent East European
market the new frontier in consumer electronics.

Volume 2, Power & Graphics Products, covers power ICs such as deflection boosters
and sound channels, plus other ICs for graphics monitor deflection applications. In the
monitor market SGS-THOMSON is the recognized world leader; in fact today 7 out of
10 monitors produced in the world include SGS-THOMSON ICs. Power ICs in general
are a traditional specialty of the company, which began producing monolithic power
amplifiers in the 60’s and has remained at the forefront of power technology develop-
ment ever since.

With these two volumes SGS-THOMSON Microelectronics proposes a dedicated
video product range that satisfies virtually every need in television, monitor, VCR and
related applications. And if you don't find the product you are looking for in these
volumes contact the nearest SGS-THOMSON office; it may be that the product you
want is included in other books covering micros, memories, standard ICs or discretes.

The Video Products Application Manual is part of the comprehensive technical support
offered by SGS-THOMSON's Video Division to make application design fast and
productive. This support also includes PC design aids and evaluation boards.
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

PAL CTV WITH PERI-TV PLUG
REMOTE CONTROL TELETEXT
TRANSMITTER SAA5231 + SDA5243
M3004/5 SDA5343 / STV5343
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HORIZONTAL HORIZONTAL
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* Under development
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

PAL/SECAM MONOSOUND CHASSIS
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MULTISTANDARD MID-RANGE CTV

REMOTE CONTROL TELETEXT i @ &
TRANSMITTER SAA5231 m —
M3004/5 + DUALFM AUDIO AUDIO L]
SDA5243 DEMODULATOR MATRIX PROCESSOR
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STV5343 - e—— —
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HORIZONTAL HORIZONTAL H/V PROCESSORS & [, VERTICAL
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DUAL VOLTAGE
E/W CORRECTION REGULATORS
WITH DISABLE
TDAB146/TEA2031 gy
* Under development
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

PAL/SECAM CTV WITH PERI-TV PLUG

REMOTE CONTROL TELETEXT
TRANSMITTER SAA5231 + SDA5243
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

BLACK & WHITE TV

TUNING SYSTEM
M491

M494

i

SOUND CHANNEL

TDA3190
TDA8190
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A
VHF - UHF VIDEO IF VIDEO OUTPUT » CRT
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

LOW-COST PAL CTV

REMOTE CONTROL
TRANSMITTER
M3004

a
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TDA8160 XX
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MONOCHROME LOW-COST MONITOR

FROM
P.C.

INTERFACE
UNIT

DISCRETE

HORIZONTAL
AND
VERTICAL
PROCESSOR

TEA2037A

VIDEQ DRIVER

HORIZONTAL
DEFLECTION

or TEA2117

S.M.P.S.
TEA2018A
or TEA2019
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MID- & HIGH-END VCR
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MID-RANGE COLOR MONITOR

FROM
P.C.

INTERFACE
UNIT

VIDEO DRIVER
TDA9201/0202

HORIZONTAL
~ PROCESSOR
TDA1180R

HORIZONTAL
DEFLECTION

o Ew
TDAS146

S.M.P.5.
TEA2261

or TEA2019

VERTICAL
PROCESSOR
TDA1675A

V Sync. |

\
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MONOCHROME LOW-COST MONITOR

FROM
P.C.

INTERFACE
UNIT

VIBEO DRIVER
" TbA92(1

HORIZONTAL
PROCESSOR
TDA1180P

HORIZONTAL
DEFLECTION

sync.

8.M.P.S.
TEA2018A
ar TEA2019

VERTICAL
~| PROCESSOR
TDA1175




TYPICAL CONFIGURATION BLOCK DIAGRAMS

SELF-ADAPTIVE MULTIFREQUENCY COLOR MONITORS

FROM
P.C.

SMPRS.

TEA2261

INTERFACE
UNIT

| VIDEO DRIVER
TDAY201

HOR{ZONTAL
PROCESSOR
TDA9101

HORIZONTAL
DEFLECTION

EW
TDAB146

V Sync. VERTICAL

\

PROCESSOR
TDAB301
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

MEDIUM HIGH-END COLOR MONITOR

FROM
P.C.

INTERFACE
UNIT

SMP.S.
TEA2261

(TEAS170)

HORIZONTAL

PROCESSOR

TDA9102 . .

VIDEQ DRIVER

TDAS201

o7 ReEHOMSON

HORIZONTAL
DEFLECTION

E/W

TDA8146

VERTICAL
PROCESSQR
TDA8179FS







ALPHANUMERICAL INDEX

N.Ll;‘r/r':t?er Function Nll::ar:?beer
AVS08 Automatic Voltage Switch 43
AVS10 Automatic Voltage Switch 49
AVS12 Automatic Voltage Switch 55
IMSA113 Image Coding Device 61
L272/M Dual Power Operational Amplifier 73
L272D Dual Power Operational Amplifier 79
L2720/2/4 Low Drop Dual Power Operational Amplifier 83
L2726 Low Drop Dual Power Operational Amplifier 91
L6232A Brushless Motor Driver 95
L6243/D Voice Coil Motor Driver 103
L6603/04 Smart Card Interface 113
L6605 Smart Card Interface 121
M206 PLL TV Microcomputer Interface 129
M491B Single-Chip Voltage Tuning System 143
M494 Single-Chip Voltage Tuning System 159
M708/A PCM Remote Control Transmitter 181
M708L PCM Remote Control Transmitter 189
M709/A/710/A PCM Remote Control Transmitter 197
M709L/710L PCM Remote Control Transmitter 207
M3004AB1 Remote Control Transmitter 217
M3004LAB1 Remote Control Transmitter 225
M3005AB1 Remote Control Transmitter 233
M3005LAB1 Remote Control Transmitter 241
M3006LAB1 Remote Control Transmitter 249
M8716B Clock Calendar With Serial 1°C Bus 257
M145026/7/8 Remote Control Encoder/Decoder Circuit 263
SAA5231 Data Slicer for Teletext Processor 275
SDA5243/H Computer-Controlled Teletext Decoder 287
SDA5343 Computer-Controlled Teletext Decoder 319
STV1389AQ Cable Driver for Digital Transfer 349
STV1601A Serial Interface Transmission Encoder 357
STV1602A Serial Interface Transmission Decoder 375
STV2100 PAL Luma-Chroma & Deflection Processor 397
STV3300 Image Pre-Post Processing Device 399
STV5343 Computer-Controlled Teletext Decoder 407
STV8438 Image Pre-Post Processing Device 441
STV62,63 Programming Manual 453

Lyy $53:THOMSON
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ALPHANUMERICAL INDEX

N-lll.m):er Function NE;glfer
ST6326/27/28 8 Bit HCMOS MCUs for TV Frequency and Voltage Synthesis 497
ST6356/57/58 With OSD
ST6340/6342/ 8 Bit LOW MCUs for TV Frequency & Voltage Synthesis With OSD 559
6344/6346
ST6385/6386 8 Bit MCUs for TV Voltage Synthesis With OSD 613
6387/6388
ST6391/93/94 8 Bit HCMOS MCUs for TV Frequency Synthesis With OSD 675
95/96/99
ST6398 On Screen Dysplay 735
ST90R40 8/16 Bit Romless MCU With EEPROM 763
ST90R50 8/16 Bit Romless MCU With BANKSWITCH 783
TDA1180P Horizontal Deflection Processor 853
TDA1190Z TV Sound Channel 865
TDA2540/41 Video IF With AFC 875
TDA2593 Horizontal Deflection Processor 883
TDA3190 TV Sound Channel 891
TDA3562A PAL/NTSC One-Chip Decoder & Video Processor 901
TDA4190 TV Sound Channel 909
TDA4433 Signal Identification Circuit and AFC Interface 921
TDA4443 Multistandard Video IF 927
TDA4445A/B Multistandard Sound IF 935
TDA7273/D Stereo Cassette Playback System 941
TDA7300 Digital Control Stereo Audio Processor 947
TDA7302 Digital Control Stereo Audio Processor 961
TDA7306 Digital Control Stereo Audio Processor 973
TDA7318 S-Bus Controlled Audio Processor 985
TDA8102B H/V Processor for TTL V.D.U 997
TDA8118D Control Head Playback & Record Amplifier and Signals Interface 1005
TDA8120B Multistandard Video and Sound IF System 1009
TDA8123A Multistandard Video IF System 1015
TDA8124 Multistandard Video IF Interface 1023
TDA8128 Sync. Separator and Video Signal Identification 1027
TDA8160 Infrared Remote Control Receiver 1031
TDA8162 Infrared Remote Control Receiver 1035
TDA8185I Horizontal & Vertical Deflection Processor 1039
TDA8190 TV Sound Channel With DC Control 1047
TDA8191 TV Sound Channel With DC Control 1059
TDA8192 Multistandard AM & FM Sound IF 1065

22
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ALPHANUMERICAL INDEX

N-tlx.mser Function NEamgbeer
TDA8196 Audio Switch & DC Volume Control 1069
TDA8199 Stereo Amplifier & DC Volume Control for TV 1075
TDA8213 Video & Sound IF System 1077
TDAB214A Horizontal & Vertical Deflection Circuit 1087
TDA8215A Horizontal & Vertical Deflection Circuit 1097
TDA8217 PAL Decoder & Video Processor 1107
TDA8218 Horizontal & Vertical Deflection Circuit 1115
TDA8222 Video and Sound IF System With Video and Sound Switches 1123
TDA9102B/C H/V Processor for TLL V.D.U. 1125
TEA1014 Video & Audio Switch 1129
TEA2014A Video Switch 1137
TEA2028B Color TV Scanning and Power Supply Processor 1141
TEA2029C Color TV Scanning and Power Supply Processor 1151
TEA2114 Large Bandwidth Video Switch 1163
TEA2124 Large Bandwidth Video Switch 1167
TEA2128 Color TV Scanning and Power Supply Processor 1171
TEA2130 Color TV Scanning Processor 1179
TEA5040 Bus-Controlled Video Processor 1187
TEA5114A RGB Switch Circuit 1199
TEA5115 5 Channel Video Switch 1205
TEA5116 5 Channel Video Switch 1217
TEA5640E PAL/SECAM/NTSC 3.58/NTSC 4.53 Decoder 1227
TEA5640F PAL/SECAM Decoder 1241
TEA5652 Wide Band Video Processor 1255
TEA5701 3 Channel Large Band Head Amplifier for VCR 1257
TEA5702 Advanced Playback & Record 2-Head Amplifier for VCR 1267
TEA5703 Advanced Playback & Record 3-Head Amplifier for VCR 1277
TEA5704 Advanced Playback & Record 4-Head Amplifier for VCR 1287
TEA5712 Advanced FM Audio Playback & Record Amplifier for VCR 1297
TEA6414A Bus-Controlled Video Matrix Switch 1305
TEA6415B Bus-Controlled Video Matrix Switch 1315
TEA6420 Bus-Controlled Audio Matrix Switch 1323
TEA8805 1.3 GHz PLL and Prescaler Circuit 1327
UAA4000 PCM Remote Control Transmitter 1335

Lyz $58;THOMSON
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SELECTION GUIDE

For detailed information on products referred to in the selection guide but not included

as datasheet in this book, please refer to the databook indicated in column "DB"

SGS-THOMSON DATABOOKS

DB ORDER CODE
a | 4 BIT MCU FAMILY ET9400 DBET9400ST/1
b | 8 BIT MCU FAMILIES EF6801/04/05 DB68XXSTN
¢ | 16 BIT MPUs & ASSOCIATED PERIPHERALS DB6800ST/A
d | AUDIO POWER and PROCESSING ICs DBAUDIOPROST/1
e | AUTOMOTIVE PRODUCTS DBAMOTIVEST/
f | ANALOG CELLS AND ARRAYS DBANACA/1090
g | CB12000 SERIES STANDARD CELLS DBCB12ST/1
h | CB12000 SERIES STANDARD CELLS MODULE GENERATORS DBCB12GEN/1
i | CMOS B SERIES DBCMOSBST/1
j | CMOS LINEAR BKCMOSLIN/0490
k | DATACOM PRODUCTS DBDATACOMST/1
| | HIGH SPEED CMOS DBHSCMOSST/1
m [ IMAGE PROCESSING DBIMAGEPROST/1
n | INDUSTRIAL and COMPUTER PERIPHERAL ICs DBINDCOMPST/1
o | INDUSTRY STANDARD ANALOG ICs DBSTANDANAST/1
p | ISB12000 SERIES CONTINUOUS ARRAYS DBISB12/1
q | ISBS000 SERIES CHANNELLESS LOGIC ARRAYS DBISB9/2
r | 1ISB18000 SERIES CONTINUOS ARRAYS DBISB18/1
s | LINE CARD ICs DBLINCARDST/1
t | LOW POWER SCHOTTKY TTL ICs DBLPSST/
u | MACROFUNCTION LIBRARY DATABOOK DBMACRO/1
v_| MODEM DBMODEMST/1
w | NON-VOLATILE MEMORIES DBNVMST/1
y | POWER BIPOLAR TRANSISTORS DBBIPTRANST/1
z | POWER MODULES DBPOMODULEST/1
aa | POWER MOS DEVICES DBPOWERMOSST/1
ab [ PROTECTION DEVICES DBPROTECSTA
ac | RF & MICROWAVE POWER TRANSISTORS DBRFST/1
ad | SMALL SIGNAL TRANSISTORS DBSMSIGST/1
ae | STANDARD CELL LIBRARY DASTACELL/2
af | STATIC RAMs DBSRAM/1
ag | ST8 MCU FAMILY SGST8ST/1
ah | TELEPHONE SET ICs DBTELSETST/1
ai | THE GRAPHICS DATABOOK 72TRN20400
aj | THE L4970 SWITCHING REGULATOR IC FAMILY BKL4970FA/0489
ak | THE TRANSPUTER DATABOOK 72TRN20300
al | THE TRANSPUTER DEVELOPMENT AND ig SYSTEMS DATABOOK 72TRN21900
am | THE T9000 TRANSPUTER DBTRANSPST/A
an | THYRISTORS & TRIACS DBTHYTRIACST/A
ao | VIDEO PRODUCT POWER & GRAPHICS DBPOMGRAST/1
ap | Z8 MCU FAMILY BKZ8SELEC/0289
aq | Z80 MICROPROCESSORS FAMILY DBZ80ST/1
ar | ZENER, SCHOTTKY & RECTIFIER DIODES DBDIODEST/

*

NOT INCLUDED IN CURRENT DATABOOKS, CONTACT YOUR NEAREST SGS-THOMSON SALES OFFICE

26
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SELECTION GUIDE

DEFLECTION - ICs

VERTICAL DEFLECTION
N-nger Description Packages Page/DB
TDA1170D | Vertical Deflection System DIP16 ao
TDA1170N | Vertical Deflection System FINDIP ao
TDA1170S Vertical Deflection System FINDIP ao
TDA1175 Low-noise Vertical Deflection System FINDIP ao
TDA1670A | Vertical Deflection System MULTIWATT15 ao
TDA1675A | Vertical Deflection System MULTIWATT15 ao
TDA1770A | Vertical Deflection System DIP20 ao
TDA1771 Ramp Generator & Vertical Output SIP10 ao
TDA1872A | Vertical Deflection System MULTIWATT15 ao
TDA2170 Vertical Deflection Output Stage MULTIWATT11 ao
TDA2270 Vertical Deflection Output Stage DIP16 ao
TDA8170 Vertical Deflection Output Circuit HEPTAWATT ao
TDA8170A | Vertical Deflection Output Circuit HEPTAWATT ao
TDA8172 Vertical Deflection Output Circuit HEPTAWATT ao
TDA8172A | Vertical Deflection Output Circuit HEPTAWATT ao
TDA8173 Vertical Deflection Output Circuit DIP16 ao
TDA8174 Ramp Generator & Vertical Output MULTIWATT11 ao
TDA8175 Vertical Deflection Output Circuit HEPTAWATT ao
TDA8176 Vertical Deflection System MULTIWATT15 ao
TDA8178FS | Vertical Deflection Output Circuit HEPTAWATT ao
TDA8178S | Vertical Deflection Output Circuit HEPTAWATT ao
TDA8179FS | Vertical Deflection Output Circuit HEPTAWATT ao
TDA8179S | Vertical Deflection Output Circuit HEPTAWATT ao
TDA9302 Vertical Deflection Output Circuit CLIPWATTS8 ao
HORIZONTAL DRIVER
N-m:ger Description Packages Page/DB
TDA8140/A | Horizontal Deflection Power Driver POWERDIP (8+8) ao
TDA8143/A | Horizontal Deflection Power Driver SIP9 ao

Lyz $55;THOMSON
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SELECTION GUIDE
DEFLECTION ICs (Cont'd)
HORIZONTAL AND VERTICAL DEFLECTION PROCESSORS
N.:%':ger Description Packages Page/DB
TDA1180P Horizontal Deflection Processor DIP16 853
TDA2593 Horizontal Deflection Processor DIP16 883
TDA8102B | H/V Processor for TTL V.D.U. DIP20 997
TDA8128 Sync. Separator and Video Signal Identification DIP8/MINIDIP 1027
TDA8185I H/V Deflection Processor DIP24 1039
TDA8214A | H/V Deflection Circuit POWERDIP (16+2+2) 1087
TDA8215A | H/V Deflection Circuit POWERDIP (16+2+2) 1097
TDA8218 H/V Deflection Circuit POWERDIP (16+2+2) 1115
TDA9102B/C | H/V Processor for TLL V.D.U. 1125 1125
TEA2028B | Color TV Scanning and Power Supply Processor | DIP28 1141
TEA2029C | Color TV Scanning and Power Supply Processor | DIP28 1151
TEA2037A | H/V Deflection Monitor DIP16 ao
TEA2117 H/V Deflection Monitor MULTIWATT15 ao
TEA2128 Color TV Scanning and Power Supply Processor | SDIP24 1171
TEA2130 Color TV Scanning Processor DIP20 1179
EAST/WEST CORRECTION
Nlm)eer Description Packages Page/DB
TDA4950 E/W Correction Circuit DIP8/MINIDIP ao
TDA8145 E/W Correction Circuit (Square Tube) DIP8/MINIDIP ao
TDA8146 E/W Correction Circuit (Universal) DIP14 ao
TEA2031A E/W Correction Circuit DIP8 ao
DEFLECTION TRANSISTORS
Type Veeo| Ic |Vegsay@Icls| ts | t |Dissipation @ - Is2 Page/
Yy age
Number max |max max @ 16 KHz Packages DB
V) | (A) | (V) [(A) | (A) | (ms) [(ms)] (W) (R)
BU406 400 7 (1 5105 - - - - TO -220 ao
BU406 H 400 7 |1 51]0.8 - - - - TO -220 ao
BU408 400 7 (1 6 (1.2 - - - - TO -220 ao
BU806 * 400 8 15| 5(0.5 [0.55¢|0.2¢ - - TO -220 ao
BU8O06 FI * 400 8 (15| 5(0.5 [0.55¢|0.2¢ - - ISOWATT 220 ao
BU807 * 330 8 (15| 5|05 [0.55¢|0.2¢ - - TO -220 ao
BU807 FI * 330 8 [1.5| 5|05 [0.55¢|0.2¢ - - ISOWATT 220 ao
BUBO8FI * [1400( 10 |16 | 5|05 |3 0.8 - ISOWATT 218 ao
* Darlington
 Typical Value
A Also |deal for SMPS
Lyy 263THOMSON

28




SELECTION GUIDE

DEFLECTION TRANSISTORS (Cont'd)

Veeo| lc |Veesay@lcls| ts | tr |Dissipation @ - Is2
Type Packages | Fage/
Number max |max max @ 16 KHz DB
V) | (A) [ (V) [(A)] (A) | (ms) |(ms)] (W) (A)
BUBO8DFI * | 1400 | 10 |16 | 5|05 |3 0.8 - - ISOWATT 218 ao
BU810 * 600 7 25| 4102 |15 |04 - - TO -220 ao
BUH313 A | 1300 5 15| 3075 - - 1 1.35 | ISOWATT 218 ao
BUH313D 1300 5 (15| 383|075 - - 1.9 1.65 | ISOWATT 218 ao
BUH315 A | 1500 5 15| 3]0.75| - - 1 1.35 | ISOWATT 218 ao
BUH315D 1500 5 |2 3|1 - - 1.9 1.65 |[ISOWATT 218 ao
BUH417 1700 7 {15 4|1 - - 1.6 1.8 ISOWATT 218 ao
BUH515 A | 1500 8 15| 5|1.25] - - 2.1 2.2 ISOWATT 218 ao
BUH515D 1500 8 |15]| 5125 - - 3.1 2.2 ISOWATT 218 ao
BUH517 1700 8 [15]| 5|1.25| - - 1.7 2.5 ISOWATT 218 ao
BUH517D 1700 8 |15 5115 - 3.1 2.8 ISOWATT 218 ao
BUH7154A |[1500| 10 |15 | 7|15 = - 2.5 3.5 ISOWATT 218 ao
BUH1015TA| 1500 | 16 | 1.5 | 10 |2 - — - - TO -218 ao
BUH1215TA| 1500 | 19 | 15| 12 (24 - - - - TO -218 ao
SGSF664 1200| 20 (15|12 |24 |3 0.25 - - TO -3 ao
SGSF665 1300 20 |15 (10 |2 3 0.25 - - TO-3 ao
* Darlington
* Typical Value

A Also Ideal for SMPS

The Fastswitching BUH Series is a new family of high voltage Bipolar Transistors fully dedicated to TV and
Monitor application. Their switching performance coupled with a new style of characterization make then
ideal for horizontal deflection in most standard and high definition displays.

DEFLECTION DIODE

NE"Rger Description Package Page/DB
~ High Voltage Diode for Horizontal Deflection R
DTV32-1500A | Girauits for High-End Monitors and TV TO -220AC ao

&7
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SELECTION GUIDE

CHROMA
CHROMA VIDEO CIRCUITS
NPr;!njbeer Description Packages Page/DB
TDA3562A PAL/NTSC One-Chip Decoder & Video Processor DIP28 901
TDA8217 PAL Decoder & Video Processor DIP20 1107
TEA5040 Bus-controlled Video Processor DIP40 1187
TEA5640E PAL/SECAM/NTSC 3.58/NTSC 4.53 Decoder DIP28 1227
TEA5640F PAL/SECAM Decoder DIP28 1241
TEA5652 Wide Band Video Processor DIP28 1255
RGB HIGH VOLTAGE OUTPUT STAGE
N-Lll-m:?er Description Packages Page/DB
TDA8153 RGB Video Output Amplifier MULTIWATT15 ao
TEA5101A RGB Video Output Amplifier MULTIWATT15 ao
VIDEO CHROMA & DEFLECTION PROCESSOR
sz):er Description Packages | Page/DB
STV2100 PAL Luma-Chroma & Deflection Processor SDIP30 397
INTERMEDIATE FREQUENCY (IF)
VIDEO IF CIRCUITS
N-lm’:er Description Packages | Page/DB
TDA2540/41 Video IF System With AFC DIP16 875
TDA4443 Multistandard Video IF DIP16 927
TDA8123A Multistandard Video IF System DIP16 1015
SOUND IF CIRCUITS
NI‘r’r?l?er Description Packages Page/DB
TDA1190Z TV Sound Channel FINDIP 865
TDA3190 TV Sound Channel DIP16 891,d
TDA4190 TV Sound Channel DIP20 909,d
TDA4445A/B Multistandard Sound IF DIP16 935
TDA8190 TV Sound Channel With DC Control DIP20 1047,d
TDA8191 TV Sound Channel With DC Control DIP20 1059,d
TDA8192 Multistandard AM & FM Sound IF DIP20 1065,d

30

o7 FEEHONRN




SELECTION GUIDE

INTERMEDIATE FREQUENCY (IF) (Cont'd)
VIDEO AND SOUND IF

N.Lm)t?er Description Packages | Page/DB
TDA8120B Multistandard Video and Sound IF System DIP24 1009
TDA8124 Multistandard Video IF Interface DIP20 1023
TDA8213 Video & Sound IF System DIP20 1077
TDA8222 V|i1deo & Sound IF System With Video and Sound Swit- | SDIP24 1123

ches
VIDEO AND SOUND SWITCHES

N.Ll;sl;'?lfer Description Packages | Page/DB
TDA8196 Audio Switch & DC Volume Control DIP8/MINIDIP 1069,d
TDA8199 Stereo Amplifier & DC Volume Control for TV DIP8/MINIDIP 1075,d
TEA1014 Video & Audio Switch DIP14 1129
TEA2014A Video Switch DIP8/MINIDIP 1137
TEA2114 Large Bandwidth Video Switch DIP8/MINIDIP 1163
TEA2124 Large Bandwidth Video Switch DIP8/MINIDIP 1167
TEA5114A RGB Switch Circuit DIP16 1199
TEA5115 5 Channels Video Switch DIP18 1205
TEA5116 5 Channels Video Switch DIP18 1217
TEAB414A Bus-Controlled Video Matrix Switch DIP20 1305
TEA6415B Bus-Controlled Video Matrix Switch DIP20 1315
TEA6420 Bus-Controlled Audio Matrix Switch SDIP24 1323

REMOTE CONTROL

NIYr‘l)beer Description Packages Page/DB
M708/A PCM Remote Control Transmitter DIP20 181
M708L PCM Remote Control Transmitter DIP20 189
M709/A/710/A | PCM Remote Control Transmitter DIP24-DIP28 197
M709L/710L PCM Remote Control Transmitter DIP24-DIP28 207
M3004AB1 Remote Control Transmitter DIP20 217d
M3004LAB1 Remote Control Transmitter DIP20 225.d
M3005AB1 Remote Control Transmitter DIP20 233,d
M3005LAB1 Remote Control Transmitter DIP20 241d
M3006LAB1 Remote Control Transmitter DIP16 249,d
M145026/7/8 Remote Control Encoder DIP16, SO-16 263,d
TDA8160 Infrared Remote Control Receiver DIP8/MINIDIP 1031,d
TDA8162 Infrared Remote Control Receiver DIP14 1035,d
UAA4000 PCM Remote Control Transmitter DIP18 1335

ﬁ SGS-THOMSON

MICROELECTRONICS
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SELECTION GUIDE

TUNING SYSTEMS

VOLTAGE SYNTHESIS
N-l.ll-)r,r?l?er Description Packages Page/DB
M491B Single-Chip Voltage Tuning System DIP40 143
M494 Single-Chip Voltage Tuning System DIP40 159
TDA4433 Signal Identification Circuit and AFC Interface DIP14 921
FREQUENCY SYNTHESIS
Na\rg)l?er Description Packages Page/DB
M206 PLL TV Microcomputer Interface DIP28 129
TEA8805 1.3 GHz PLL and Prescaler Circuit DIP18, SO-20L 1327
VIDEO RECORDER CIRCUITS
ler'!)tfer Description Packages | Page/DB
M8716B Clock Calendar with Serial I°C BUS DIP8/MINIDIP | 257,d
TDA8118D Control Head Play-Back & Record Amplifier and Signal | SO-20 1005
Interface
TEA5701 3 Channels Large Band Head Amplifier for VCR S0O-20 1257
TEA5702 Advanced Playback & Record 2-Head Amplifier for VCR | SO-20 1267
TEA5703 Advanced Playback & Record 3-Head Amplifier for VCR | SO-20 1277
TEA5704 Advanced Playback & Record 4-Head Amplifier for VCR | SO-20 1287
TEA5712 O(é\ﬁlnced FM Audio Play Back & Record Amplifier for | SO-16 1297
TELETEXT DECODER
Nl-m):er Description Packages | Page/DB
SAA5231 Data Slicer for Teletext Processor DIP28 275
SDA5243/H Computer-Controlled Teletext Decoder DIP40 287
SDA5343 Computer-Controlled Teletext Decoder DIP40 319
STV5343 Computer-Controlled Teletext Decoder DIP40, SDIP42 407
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SELECTION GUIDE

SWITCH MODE POWER SUPPLY

sz)t?er Description Packages | Page/DB
TDA4601/B Switch Mode Power Supply Controller SIP9, DIP(8+8) ao
TEA2018A Current Mode SMPS Controller DIP8/MINIDIP ao
TEA2019 Current Mode SMPS Controller DIP14 ao
TEA2164 Primary SMPS Controller (Slave) DIP16 ao
TEA2260/61 Primary SMPS Controller (Slave) DIP16 ao
TEA2262 Primary SMPS Controller (Slave) DIP16 ao
TEA5170 Secondary SMPS Controller (Master) DIP8/MINIDIP ao

DIP14,
UC3842/3/4/5 | PWM Controllers DIPS/MINIDIP ao,n, o
GRAPHIC CIRCUITS

N-{J‘l,#ger Description Packages Page/DB
EF9345 HMOS2 Single-Chip Semi-Graphic Display Processor | DIP40, PLCC44 ao
EF9367 MOS Graphic Display Processor (GDP) DIP40 ao
TS9347 Single-Chip Semi-Graphic Display Processor DIP40, PLCC44 ao
TS68483 HMOS2 Advanced Graphic & Alphanumeric Controller | PLCC68 ao
INMOS GRAPHIC CIRCUITS

Nﬁmger Description s("'\’n?_‘fz‘; Packages Page/DB
IMS G171 High Performance CLUT 35, 50 DiP28 ai
IMS G176/176L | High Performance CLUT 40, 50, 66, (80) DIP28,PLCC32, ai

PLCC44

IMS G177 Low Power CLUT 50 PLCC32 *
IMS G300C Colour Video Controller 85, 100, 110 PGA84,CQFP100 ai
IMS G332 Colour Video Controller 85, 100, 110, (135) CQFP100 *
IMS G364 Colour Video Controller 85, 100, 110, (135) PGA132 *

5,‘ SGS-THOMSON

MICROELECTRONICS
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SELECTION

GUIDE

DIGITAL SIGNAL PROCESSING DEVICES

Data -
Type i Mil
Number Description (l:ne:}g) MOPS vér';?g‘ Package| Page/DB
IMSA100-17 | 1 Dimensional Filter / Convolver, 32 Taps| 17 |68-272| Yes | PGA84 m
IMSA100-21 | 1 Dimensional Filter / Convolver, 32 Taps| 21 |80-320| Yes | PGA84 m
IMSA100-30 | 1 Dimensional Filter / Convolver, 32 Taps| 30 [120-480| No | PGA84 m
IMAGE CODING DEVICES
N-:-J)rlgger Description Da(ﬁlfza;te Package | Page/DB
DiscrePte CloBinnek'gansgrm Processor (DCT)
8 x 8 Pixel Block Size Operation
IMSA121 DCT, IDCT, Filter, Transpose Operation 20 PLCC44 m
Post-Adder, Pre-Substractor
Discrete Cosine Transform Processor (DCT) DIP40
STV3200 r|;/[u|til Pixel Block Size Operation From 4 x 4to 16 x 16 15.0 PLCCA44 m
ixels
N Discrete Cosine Transform Processor (DCT)
STV3208 | 8 x 8 Pixel Block Size Operation 20/27 | DIP40 m
Zig-Zag Scan of Coefficients
Motiﬁn’\/lEstilr;natorf ITlr%cess?]rAl o
Block Matching, full Search Algorithm
STI3220 -8/+7 displacements 18 PLCC68 m
8 x 8 to 16 x 16 Pixel Block Size Operation
Programmable - Length Digital Delay Line
IMSA113 Variable Length 5-1317 Cycles 20 PLCC44 61,m
IMAGE PRE-POST PROCESSING DEVICES
N-l'_n’ger Description D?ﬁHFSte Package | Page/DB
2 Dirqensi70nal Eilter / IConvolver
21 x1o0r7x3Kerme
IMSA110 3 Delay Lines 20 PGA100 m
Back-end Processor
Filter and Dematrixing Chip
STV3300 Y, U, Vto R, G, B Converter 27 PLCC52 | 399,m
viﬁle B-gittD/A Converter SHRINK/
oltage Outputs
STv8438 Internal Voltage Reference 70 SDIP42 441,m
External Analog Inputs With Switching Capability
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SELECTION GUIDE

AUDIO POWER AMPLIFIERS
N-{Jyn’:ger Description Packages Page/DB
TDA1904 4W Audio Amplifier POWERDIP (8+8) ao,d
TDA1905 5W Audio Amplifier + Mute POWERDIP (8+8) ao,d
TDA2006 12W Audio Amplifier PENTAWATT ao,d
TDA2007 6+6W Stereo Amplifier SIP9 ao,d
TDA2007A 6+6W Stereo Amplifier SIP9 ao,d
TDA2009 10+10W Quality Stereo Amplifier MULTIWATT 11 ao,d
TDA2009A 10+10W Quality Stereo Amplifier MULTIWATT 11 ao,d
TDA2030 14W Hi-Fi Audio Amplifier PENTAWATT ao,d
TDA2030A 18W Hi-FI Audio Amplifier PENTAWATT ao,d
TDA2040 20W Hi-Fi Audio Amplifier PENTAWATT ao,d
TDA2050 28W Hi-Fi Audio Amplifier PENTAWATT ao,d
TDA2051 40W Hi-Fi Audio Amplifier PENTAWATT ao,d
TDA2052 65W Hi-Fi Audio Amplifier With Mute/Stand-By HEPTAWATT ao,d
TDA2822 | Dual 1.7W Amplifier DIP16 ao,d
TDA2822D Dual 1 W Amplifier SO-8 ao,d
TDA2822M Dual 1W Amplifier DIP8/MINIDIP ao,d
TDA2824 Dual 1.7W Amplifier POWERDIP (12+2+2) ao,d
TDA2824S Dual 1.7W Amplifier SIP9 ao,d
TDA7231A 1.6W Audio Amplifier DIP8/MINIDIP ao,d
TDA7233/D | 1W Audio Amplifier + Mut"e MINIDIP, SO-8 ao,d
TDA7233S 1W Audio Amplifier + Mute SIP9 ao,d
TDA7245 5W Audio Amplifier POWER DIP (9+9) ao,d
TDA7246 10W Audio Amplifier + Mute and Stand-By HEPTAWATT ao,d
TDA7250 Hi-Fi Dual Driver DIP20 ao,d
TDA7262 20+20W High-Quality TV Amplifier MULTIWATT11 ao,d
PREAMPLIFIERS AND AUDIO PROCESSORS
N-m:ger Description Packages Page/DB
TDA7273 Stereo Cassette Playback System SO-16 941,d
TDA7300 Digital Control Stereo Audio Processor DIP28, SO-28 947,d
TDA7302 Digital Control Stereo Audio Processor DIP28 961,d
TDA7306 Digital Control Stereo Audio Processor DIP28 973,d
TDA7318 S-Bus Controlled Audio Processor DIP28, SO-28 785,d

[S7R = i
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SELECTION GUIDE

VOLTAGE REGULATORS
N-{lmger Description Packages | Page/DB
L4901A Dual 5V Regulator With Reset HEPTAWATT ao,d
L4902A Dual 5V Regulator With Reset and Disable HEPTAWATT ao,d
L4903 Dual 5V Regulator With Reset and Disable DIP8/MINIDIP|  ao,d
L4904A Dual 5V Regulator With Reset DIP8/MINIDIP| ao,d
L4905 Dual 5V Regulator With Reset and Disable HEPTAWATT ao,d
TDA8134 Dual Voltage Regulator With Disable (+5.1V, +12V) HEPTAWATT ao
TDA8135 Dual Voltage Regulator With Disable (+5V, Adjustable) HEPTAWATT ao
TDA8136 Dual Voltage Regulator With Disable (+12V) HEPTAWATT ao
TDA8137 Dual Voltage Regulator With Disable & Reset (+5.1V) HEPTAWATT ao
TDA8138 Dual Voltage Regulator With Disable & Reset (+5.1V) SIP9, ao
HEPTAWATT
TDA8139 Dual Voltage Regulator With Disable & Reset (+5.1V) SIP9 ao
TEA7605 Low Dropout Voltage Regulator (+5V) TO -220 ao
TEA7610 Low Dropout Voltage Regulator (+10) TO -220 ao
TEA7685 Low Dropout Voltage Regulator (+8.5) TO -220 ao
AUTOMATIC VOLTAGE SWITCH
Nzynpger Description Packages | Page/DB
AVS08 Automatic Mains Selector (110/220V AC) for SMPS < 200W| TO -220AB 43,a0
AVS10 Automatic Mains Selector (110/220V AC) for SMPS < 300W| TO -220AB 49,a0
AVS12 Automatic Mains Selector (110/220V AC) for SMPS < 500W| TO -220AB 55,a0
HIGH CURRENT SWITCHING REGULATORS
NPr;"l):er Description Packages Page/DB
L4960 2.5A Power Switching Regulator HEPTAWATT ao
L4962 1.5A Power Switching Regulator HEPTAWATT,(12+2+2) ao
L4963 1.5A Power Switching Regulator DIP18,(12+3+3) ao
L4972A 2A Power Switching Regulator POWERDIP (16+2+2), ao
SO -20
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SELECTION GUIDE

MOTOR CONTROLLERS
NI)r;?;er Description Packages Page/DB
L272D Dual Power Operational Amplifier SO -16 79.d
L272/M Dual Power Operational Amplifier DIP8/MINIDIP 73,d
L2720/2/4 Low Drop Dual Power Operational Amplifier POWERDIP (8+8), 83,d
MINIDIP, SIP9
L2726 Low Drop Dual Power Operational Amplifier SO -20 91,d
L6232A Brushless Motor Drivers PLCC28, PLCC44 95
L6243/D Voice Coil Motor Drivers SO -20, PLCC44 103
LED DISPLAY DRIVERS
NI*?beer Description Packages Page/DB
M5450/51 LED Display Driver DIP40, PLCC44 ao
M5480 LED Display Driver DIP28 ao
M5481 LED Display Driver DIP20 ao
M5482 LED Display Driver DIP20 ao
SPECIAL FUNCTIONS
NI%?:er Description Packages Page/DB
L6603/04 Smart Card Interface DIP28, PLCC28 113
L6605 Smart Card Interface POWERDIP (12+2+2)| 121
L6720/21 Minitel Interface POWERDIP (16+2+2)] a0
STV1389AQ Cable Driver for Digital Transfer QFP32 349
STV1601A Serial Interface Transmission Encoder PGA37 357
STV1602A Serial Interface Transmission Decoder PGA37 375
PROTECTION DEVICES
NI‘r,rﬁ?er Description Packages Page/DB
SMAT 400W/1ms Expo - Uni and Bidirectional Surface | SOD 6 ab
Mount Devices
SM6T 600W/1ms Expo - Uni and Bidirectional Surface | SOD 6 ab
Mount Devices
SM15T 1500W/1 ms Expo - Uni and Bidirectional SOD15 ab
Surface Mount Devices
TH6P04T Transil Array DIP20 ab

L7 STHNN
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SELECTION GUIDE

EEPROMS
Capacity | Organization Bus type Part Number | Package |Power Supply Remark® DB
256 Bits | 16x16 SERIAL | MICROWIRE® | ST93C06B* PDIP8 5V w
MICROWIRE |ST93C06M* PSO8 5V w
1K Bits | 64x16 SERIAL| MICROWIRE |ST93C46AB* |PDIP8 5V w
or
128x8 SERIAL | MICROWIRE |ST93C46AM* |PSO8 5V w
1K Bits | 64x16 SERIAL | MICROWIRE |ST93CS46B* |PDIP8 5V Write Protection Feature | w
MICROWIRE |ST93CS46M* |PSO8 5V Write Protection Feature | w
MICROWIRE [ST93CS47B* |PDIP8 2,5V Write Protection Feature | w
MICROWIRE |ST93CS47M* [PSO8 2,5V Write Protection Feature | w
2K Bits | 128x16 SERIAL | MICROWIRE |ST93CS56B* |PDIP8 5V Write Protection Feature | w
MICROWIRE |ST93CS56M* [PSO8 5V Write Protection Feature | w
MICROWIRE |ST93CS56ML* [PSO14 5V Write Protection Feature | w
MICROWIRE |ST93CS57B* |PDIP8 2,5V Wiite Protection Feature | w
MICROWIRE |ST93CS57M* [PSO8 2,5V Wirite Protection Feature | w
MICROWIRE |ST93CS57ML* [PSO14 2,5V Wirite Protection Feature | w
2K Bits | 256x8 SERIAL ?c ST24C02AB* |PDIP8 4,510 5,5V w
?c ST24C02AM*  [PSO8 4,510 5,5V w
?c ST25C02AB* |PDIP8 2,5t05,5V w
’c ST25C02AM* | PS0O8 2,510 5,5V w
4K Bits | 512x8 SERIAL ?c ST24C04B* PDIP8 4,510 5,5V | Write Protection Feature | w
[ ST24C04ML*  |PSO14 4,5t0 5,5V | Write Protection Feature | w
?c ST25C04B* PDIP8 2,5t05,5V | Write Protection Feature | w
?c ST25C04ML* |PSO14 2,5t0 5,5V | Write Protection Feature | w
8K Bits | 1024x8 SERIAL ?c ST24C08B* PDIP8 4,510 5,5V | Write Protection Feature [ w
All products are available in 3 temperature ranges
Suffixx =1: 0°Cto 70°C
Suffix x = 3 : -40°C to 125°C
Suffixx =6:-40°Cto 85°C
 User defined size of memory section protected against write.
TIMEKEEPER
Capacity | Organization (Bus Type Nufrﬁger Packages| Power Supply Remak |Page/DB
64x8 Vpp 4.5V to 5.5V| RTC With
512 Bits | SERIAL REAL 1’c MK41T56 | PDIP8 Vpar 2.4V to Software
TIME CLOCK 3.6V Calibration
Note: Operating Temperature, 0°C to 70°C
Lyy 253 THOMSON
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SELECTION GUIDE

MICROCONTROLLERS
NI‘r’r?:er Description Packages Page/DB

ST62, 63 Programming Manual 453
ST6326/27/28/ 8 Bit HCMOS MCUs for TV Frequency and DIP40, DIP48, 497
ST6356/57/58 Voltage Synthesis With OSD SDIP42

ST6340/42/44/46 | 8 Bit Low Cost MCUs for TV Frequency & DIP28, DIP40 559

Voltage Synthesis With OSD

ST6385/86/87/88 | 8 Bit MCUs for TV Voltage Synthesis With OSD | SDIP42 613
ST6391/93/94/95/ | 8 Bit HCMOS MCUs for TV Frequency SDIP42 675
96/99 Synthesis With OSD

ST6398 On Screen Display DIP20 735
ST90R40 8/16 Bit Romless MCU With EEPROM PLCC68 763
ST90R50 8/16 Bit Romless MCU With Bankswitch PLCC84 783

7 B8:THONSON
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Lyz D4S;THOMSON AVS08

AUTOMATIC VOLTAGE SWITCH (SMPS < 200W)

CONTROLLER

= 50/60Hz FULL COMPATIBILITY

= INTEGRATED VOLTAGE REGULATOR

= TRIGGERING PULSE TRAIN OF THE TRIAC
= PARASITIC FILTER

= LOW POWER CONSUMPTION

TRIAC A

= HIGH EFFICIENCY AND SAFETY SWITCHING Peg
= UNINSULATED PACKAGE : AVS08CB

= INSULATED PACKAGE (2500VRMSs) : P B
AVS08CBI MINIDIP T0220AB

= \/ppM =+ 500 V (Plastic) (Plastic)
" IT(RMS) : BA

DESCRIPTION PIN CONNECTION

The AVSO08 kit is an automatic mains selector
(110/220V AC) to be used in SMPS < 200 W. It is
composed of 2 devices :

¢ The Controller is optimized for low consumption

and high security triggering of the triac. When SIS 1 8 ] WM
connected to Vss, the mode input activates an

additional option. If the main power drops from
220V to 110?/, the triac control remains locked to Osc/In |: 2
the 220V mode and avoids any high voltage spike
when the voltage is restored to 220V. Osc / Qut l: 3 6 ] N.C.
When connected to Vpp, the mode input desacti-

vates this option. VDD I; 4 5 :I VG
* The TRIAC is specially designed for this applica-
tion. An optimization between sensitivity and dy-
namic parameters of the triac gate highly reduces
the losses of supply resistor and allows excellent
immunity against disturbances. A90AVS08-01

7 :\ Mode

January 1991 Ed: 1A 1/5
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AVS08

BLOCK DIAGRAM
AVS1BCP08 MODE AVS08CB
[ [7] or
: AVS08CBI
Vss:
Vooi[4]
: Mans
mode

Parasitic|
Filter

OSC/IN.[2]
0SC/oUT

A90AVS08-02

ABSOLUTE MAXIMUM RATINGS
CONTROLLER AVS1BCP08

Symbol Parameter Value Unit
Min. Max.
Vss Supply voltage -12 0.5 \
Vi/Vo 1/ O voltage Vss-0.5 0.5 Y
/1o 1/ 0 current -40 + 40 mA
Tstg Storage Temperature -60 + 150 °C
T Operating Temperature code "C" 0 +70 oC
oper T -40 + 105
TRIAC AVS08CB / AVS08CBI T, = +25°C (unless otherwise specified)
Symbol Parameter Value Unit
VbRM Repetitive peak off-state voltage (2) +500 \Y
| RMS on-state current AVS08CB | Tc=100°C 5 A
TEMS) 1 (360° conduction angle)
AVS08CBI | T¢=95°C
| Non repetitive surge peak on-state current t=28.3ms 70 A
TSM (T, initial = 25°C ) t= 10ms 65
Pt 1t value t=10ms 21 A%s
e 2
di/dt Critical rate of rise of on-state current (1) _ Alus
Non
Repetitive 100
Tetg Storage Temperature -40 + 125 oG
T Junction Temperature Range -10 + 125
(1) Gate supply : lc = 100mA — di/dt = 1Apus
(2) Ty= 125°C
2/5
vr GS-
Y/ \smu@ﬁ@gﬂtlgt@)ﬂ%@sm?@g
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AVS08

THERMAL RESISTANCES
TRIAC AVS08CB / AVS08CBI
Symbol Parameter Value Unit
Rth ¢-a) Junction-to-ambient 60 °C/W
) AVS08CB 5.4
Rin (-9 DC | Junction-to-case for DC °C/W
AVS08CBI 6.3
R () AC .(thu;ctSig:-;;J-case for 360° conduction angle AVS08CB 4.0 °C/W
AVS08CBI 4.7
DC GENERAL ELECTRICAL CHARACTERISTICS
TRIAC AVS08CB / AVS08CBI
Symbol Parameter Value Unit
Min. Max.
Vm * Im=7A t,=10ms T,=25°C 1.65 Vv
IoRm * Vormrated  Gate open T,=25°C 10 HA
* For either polarity of electrode Az voltage with reference to electrode As.
Figure 1 :Maximum RMS power dissipation versus RMS on-state current (f = 60Hz).
P (W)
180° ’ l
6_4 a‘_\@. a - 180°
. \\
~ a - 120 ///;
I ) ™~
4 Q= 90 7] :
a - ! 60° ;%/ /
ol 0= 30 >
N /
= IT(RMS) (A)
0 1 1 ]
1 2 3 4 5
A90AVS08-03
3/5
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AVS08

DC GENERAL ELECTRICAL CHARACTERISTICS (continued)
CONTROLLER AVS1BCP08 Toper = 25°C (unless otherwise specified)

Symbol Parameter Value Unit
Min Typ Max
Vss (pin 1) (Vreg) Shunt regulator -10 -9 -8 \
Iss (pin 1) (Vreg)
(@ Vss = 9V) Supply current 0.4 25 mA
Iss (pin 1)
(@ triac gate non Quiescent current 1 mA
connected)
F (pin 3)
(@ R =91kQ) Oscillator frequency 42 44 46 KHz
(C = 100pF)
Peak voltage of detection
Vum (pin8) Vth (3) high-hreshold 4,08 425 4.42 v
Vm (pin 8) Vh (3) Peak voltage of detection hysteresis 0.370 0.4 0.420 Vv
) Zero-crossing detection
(1) Vm (pin 8) Vth (3) high-threshold 95 110 125 mV
Vm (pin 8) Vh (3) Zero-crossing detection hysteresis 20 30 40 mV
(2) Vrazht (4) Power-on-reset activation threshold Vreg x 0.89
Power-down-reset activation
(2) Vrazit (4) threshold Vreg x 0.55
X Vi (4) 0.3 Vreg
Mode (pin 7) Vi (@) 0.7 Vreg
VoL (lve = 25mA) 1 Y]
Va (pin 5) Leakage current (Va = Vbp) +50 A

NOTES :

(1) . This value gives a typical noise immunity on the zero-crossing detectionof 110mV x 1018/18 = 6 20V on the main supply

(2) : See following diagram
(3) : Voltage referred to Vss
(4) . Voltage referred to Voo

POWER-ON AND POWER-OFF RESET BEHAVIOUR

Undetermined Power-on reset

Y
A

Normal operation

Reset
power-off Undetermined

> >

[

-2V

Vrazht

Vreg=Vgg-V op

>

razlt

ov

-2V

AS0AVS08-04

4/5
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AVS08

TYPICAL APPLICATION

O
110V LA ©
or QW NTC L
220V
O
NTC =
__________________________________________________________________ mw, o
5 AVS08CB
option™ Voo or AVS08CBI
. »
y OVss  —~ra,
M 7 390 —x—
8 5—‘:'7(.5‘ Ay
AVsiBCPos | © §
3 -
2 Voo ;
1ko.1 % 33 llF
91k 1 % Vss L, B
100pF 5 %
----------------------------------- AVSDB: - vnomemmermssemess
A90AVS08-05
ORDERING INFORMATION
AVS08
CONTROLLER l l TRIAC
AVS 1B C PO8 AvsS 08 C B |
AUTOMATIC Cg[?k@glc INSULATED Suffix
VOLTAGE .
SWITCH PACKAGE : SWITCH
DIP 8
PACKAGE B:
IDENTIFICATION IDENTIFICATION UNINSULATED TO220
L
OPERATING TEMPERATURE : OPERATING TEMPERATURE :
C = 0770 °C C=0/70°C
T =-40/ + 105 °C T =-40/ + 105°C
A90AVS08-06
y 5/5
Ly7 S5STHOMSON
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Lyg S5S-THOMSON AVS10

AUTOMATIC VOLTAGE SWITCH (SMPS < 300W)

CONTROLLER

m50/60Hz FULL COMPATIBILITY
mINTEGRATED VOLTAGE REGULATOR

m TRIGGERING PULSE TRAIN OF THE TRIAC
= PARASITIC FILTER

uLOW POWER CONSUMPTION

TRIAC

m HIGH EFFICIENCY AND SAFETY SWITCHING
m UNINSULATED PACKAGE : AVS10CB
m INSULATED PACKAGE (2500Vrys) : AVS10CBI

Aq Ay

m Vpam = + 600V P B
mItRvs) : 8A MINIDIP TO220AB

(Plastic) (Plastic)
DESCRIPTION PIN CONNECTION

The AVS10 kit is an automatic mains selector
(110/220V AC) to be used in SMPS < 300 W. It
is composed of 2 devices :

+ The Controller is optimized for low consump-
tion and high security triggering of the triac.
When connected to Vss, the mode input acti- Vss [ 1 8 ] Vm
vates an additional option. If the main power
drops from 220V to 110V, the triac control re- Osc/In |: 2 7 :I Mode
mains locked to the 220V mode and avoids
any high voltage spike when the voltage is re-
stored to 220V. Osc / Out [
When connected to Vpp, the mode input de-
sactivates this option. VoD [ 4 5 :l VG

+ The TRIAC is specially designed for this appli-
cation. An optimization between sensitivity and
dynamic parameters of the triac gate highly
reduces the losses of supply resistor and al-
lows excellent immunity against disturbances. A90AVS10-01

3 6 ] NC.

January 1991 Ed: 1A 1/6
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AVS10

BLOCK DIAGRAM

AVS1 ACP08 'MODE AVS10CB
. 7l or
AVS10CBI
Vss
Voo
° Mains - ‘,‘\_2|
mode L]
Vu Controller|
Vo G
Triggering ‘_[
: Time 1
OSCI/IN: ontroller, Tar
: Voo
OSC/OUT [3] [TJ
A90AVS10-02
ABSOLUTE MAXIMUM RATINGS
CONTROLLER AVS1ACPO08
Symbol Parameter Value Unit
Min. Max.
Vss Supply voltage -12 0.5 \
Vi/Vo 1/ 0 voltage Vss - 0.5 05 \
i/ lo 1/ O current -40 +40 mA
Tstg Storage Temperature -60 +150 °C
T Operating Temperature code "C" 0 +70 oc
oper T -40 + 105
TRIAC AVS10CB / AVS10CBI T, = +25°C (unless otherwise specified)
Symbol Parameter Value Unit
VDRM Repetitive peak off-state voltage (2) +600 Vv
| RMS on-state current AVS10CB | Tc=80°C 8 A
TRMS) (360° conduction angle)
AVS10CBI| Tc=70°C
| Non repetitive surge peak on-state current t=8.3ms 85 A
TSM (T, initial = 25°C ) t= 10ms 80
Pt 2t value t=10ms 32 A%s
e
di/dt Critical rate of nise of on-state current (1) Alus
Non
Repetitive 100
dv/dt * Linear slope upto 0.67 Vorv  Gate open T, =110°C 50 Vl/us
Tstg Storage Temperature -40 + 150 oG
T Operating Junction Temperature 0+ 110
(1) Gate supply : Ic = 100mA - di/dt = 1Aps * For either polarity of electrode Az voltage with reference to electrode As
(2) Ty = 110°C
2/6
7 SO
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AVS10

THERMAL RESISTANCES
TRIAC AVS10CB / AVS10CBI
Symbol Parameter Value Unit
Rth (-a) Junction-to-ambient 60 °C/W
X AVS10CB 35
Rih ¢y DC  |Junction-to-case for DC °C/W
AVS10CBI 44
. AVS10CB 2.6
Rin ¢¢) AC | Junction-to-case for 360° conduction angle ( f = 50Hz) °C/W
AVS10CBI 3.3
DC GENERAL ELECTRICAL CHARACTERISTICS
TRIAC AVS10CB / AVS10CBI
Symbol Parameter Value Unit
Min. Max.

Vep Vb= Vpru RL=3.3kQ Pulse duration> 20ps T;=110°C 0.2 \Y
Vim* Itm=11A  t,=10ms T,=25°C 1.75 Vv
Ibrm*  |Vormrated Gate open T)=25C 10 A

T,=110°C 500
* For either polarity of electrode Az voltage with reference to electrode As.
7 SGS-THOMSON 6
Y/ CROELECTRONICS
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AVS10

Figure 1 : Maximum RMS power dissipation ver-
sus RMS on-state current (f = 60Hz).

Figure 2 : Correlation between maximum mean

power dissipation and maximum
allowable temperatures (Ta and Tc)
for different thermal resistances
heatsink + contact (AVS10CB).

P (W) P (W) T case (*C)
T ey T * 1 Heo
Q
10~ ‘h' - - 180 10 L fm -76 “CIwW
- N 60 ‘CrwW
sk a - 120 A 8 = P 28 ow
Ll - g 94 80
R ] &~ 907 \¢
Q- 6o ee = \
o 50 T PERPTA 4 100
2 1 - 2 \\
- — IT(AMS) (A) Temb (°C)
P S S 0 110
o T 2 8 4 5 6 7 8 10 30 60 70 90 10 130
A90AVS10-03 AVS10CB A90AVS10-04
Figure 3 : Non repetitive surge peak on-state P (W) T case (*C)
current for a sinusoidal pulse with 12 T
width :ts2 10ms, and corresponding N
value of I. 10 N = An c78 low
6 ! %8 teo
ITSM (A) It (A's) © =
— T e 90
T) Inttial = 25°C |
ITSM —— | 4 N
M- X 100
2 \Y
Tamb (°C)
0 10 30 60 70 80 110 130”0
— |
100
m AVS10CBI A90AVS10-05
Figure 4 : On-state characteristics (maximum
J values).
L IT™ (A)
/,—"/ t (ms) 100 -
102 L1 =
1 2 5 10 z
~AVS10-06 /|
/
10 ’1 3
} ® T « Tj max
VIO = 11V ]
', rt = 0480 B
I I
| T/ Initial
; 25°C —
| T) max ----
i VTM (V)
1 1
o 1 2 3 4 5 6
A90AVS10-07
48 (7 SGS-THOMSON
Y/ MICROGLECTRONIGS
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AVS10

DC GENERAL ELECTRICAL CHARACTERISTICS (continued)

CONTROLLER AVS1ACP08 Toper = 25°C

(unless otherwise specified)

Symbol Parameter Value Unit
Min Typ Max
Vss (pin 1) (Vreg) Shunt regulator -10 -9 -8 Y
Iss (pin 1) (Vreg) 4 A
(@ Vss =9V) Supply current 0. 30 m
Iss (pin 1)
(@ triac gate non Quiescent current 0.7 mA
connected)
f (pin 3)
(@ R =91kQ) Oscillator frequency 42 44 46 kHz
(C = 100pF)
Vm (pin 8) Vth (3) Peak voltage of detection high-threshold 4.08 4.25 4.42 \
Vm (pin 8) Vh (3) Peak voltage of detection hysteresis 0.370 0.4 0.420 \
(1) Vm(pin8) Vth (3) Zero-crossing detection high-threshold 95 110 125 mV
Vm (pin 8) Vh (3) Zero-crossing detection hysteresis 20 30 40 mV
(2) Vrazht (4) Power-on-reset activation threshold Vreg x 0.89
(2 Vrazlt (4) Power-down-reset activation threshold Vreg x 0.55
. ViL 4) 0.3 Vreg
Mode (pin 7) Vin () 0.7 Vreg
. Vot (lva = 25mA) 650 mV
Ve (pin 5) Leakage current (Ve = Vbp) +10 pHA
NOTES :
(1) : This value gives a typical noise immunity on the zero-crossing detectionof 110mV x 1018/18 = 6.20V on the main supply
(2) : See following diagram
(3) : Voltage referred to Vss
(4) : Voltage referred to Vop
POWER-ON AND POWER-OFF RESET BEHAVIOUR
Reset
Undetermined Power-on reset Normal operation power-off Undetermined
ON ov
2V -2V

Vrazht-

Vreg =Vgg -V pp

razit

A90AVS10-08

o7 SETHINEON

5/6
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AVS10

TYPICAL APPLICATION

O
110V @ o
or QU NTC =
220V
O
NTC =
________________________________________________________________ \ O
5 AVS10CB '
option™ Voo or AVS10CBI
»
© Vss Azl
m 7 3904 —
8 5 alM i
AVS1ACP08 G ;
-
° 2 1 Voo :
91k 1 % Ves L mpF
16V
100pF 5 %
-------------------------------------- AVST0- oo
A90AVS10-09
ORDERING INFORMATION
AVS10
CONTROLLER l l TRIAC
AVS 1A C P08 AVS 10 E B I
AUTOMATI AUTOMATIC .
oL ARTIC I VOLTAGE INSULATED Suffix
SWITCH PACKAGE : SWITCH
DIP8
PACKAGE B:
IDENTIFICATION IDENTIFICATION UNINSULATED T0220
OPERATING TEMPERATURE : OPERATING TEMPERATURE :
C=0/70 °C C=0/70°C
T = -40/ + 105 °C T=-40/ +105°C
AS0AVS10-10
&6 L7 SGS-THOMSON
Y/ NICROELECTRONICS
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Lyy S0S-THOMSON AVS12

AUTOMATIC VOLTAGE SWITCH (SMPS < 500W)

CONTROLLER

m50/60Hz FULL COMPATIBILITY

m INTEGRATED VOLTAGE REGULATOR

m TRIGGERING PULSE TRAIN OF THE TRIAC
m PARASITIC FILTER

yes
m LOW POWER CONSUMPTION ,
TRIAC //
A1A2
G

mHIGH EFFICIENCY AND SAFETY SWITCHING
m UNINSULATED PACKAGE : AVS12CB
u Vprm = £ 600V

P B
o lyrms) ¢ 12A MINIDIP TO220AB
(Plastic) (Plastic)
DESCRIPTION PIN CONNECTION

The AVS12 kit is an automatic mains selector
(110/220V AC) to be used in SMPS < 500 W. It
is composed of 2 devices :

* The Controller is optimized for low consump-
tion and high security triggering of the triac.
When connected to Vss, the mode input acti- \Vss I: 1 8 :] VM
vates an additional option. If the main power

drops from 220V to 110V, the triac control re-
mains locked to the 220V mode and avoids Osc/In [ 2 7 ] Mode
any high voltage spike when the voltage
comes back to 220V. Osc / Out I: 3 6 :| N.C.

When connected to Vpp, the mode input de-
sactivates this option.

* The TRIAC is specially designed for this appli- Voo I: 4 5 ] Ve
cation. An optimization between sensitivity and
dynamic parameters of the triac gate highly
reduces the losses of supply resistor and al-
lows excellent immunity against disturbances. AS0AVS12-01

January 1991 Ed: 1A 1/6
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AVS12

BLOCK DIAGRAM

AVS1ACP08 MODE AVS12CB
L~ Kttt
: YA
Voo,
Voo
: Mains
— mode
Vi P%‘}ﬁse':' Controller|q
Detector S
: riggering
. cp| Time
OSC/IN: ontroller|
: Oscillator >
OSC/OUT:[3]
e e A90AVS12-02
ABSOLUTE MAXIMUM RATINGS
CONTROLLER AVS1ACP08
Symbol Parameter Value Unit
Min. Max.
Vss Supply voltage -12 0.5 \
Vi/ Vo |/ O voltage Vss - 0.5 0.5 V
i/ lo |/ O current -40 + 40 mA
Tstg Storage Temperature -60 +150 °C
T Operating Temperature code "C*" 0 +70 oG
oper "T" -40 +105
TRIAC AVS12CB Tj = 25°C (unless otherwise specified)

Symbol - Parameter Value Unit
VbRM Repetitive peak off-state voltage (2) + 600 \
ItRMS) RMS on-state current (360° conduction angle) Tc=70°C 12 A

| Non repetitive surge peak on-state current t=8.3ms 105 A
TSM (T, initial = 25°C ) t= 10ms 100
1%t 1%t value t=10ms 50 A%
Repetitive
. " . f = 50Hz 20
di/dt Critical rate of rise of on-state current (1) Alus
Non
Repetitive 100
dv/dt * Linear slope up to 0.67 Vorm  Gate open T,=110°C 50 Vips
Tsg Storage Temperature -40 + 150 oc
T Operating Junction Temperature 0+ 110
(1) Gate supply : I =100mA - di/dt = 1Aus * For either polarity of electrode Az voltage with reference to electrode As
(2) Tj = 110°C
2/6 (y7 SGS-THOMSON
Y7 2STHOMSON
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AVSi2

THERMAL RESISTANCES

TRIAC AVS12CB
Symbol Parameter Value Unit
Rih (-a) Junction-to-ambient 60 °C/W
Rth ¢-cp DC |Junction-to-case for DC 3 °C/wW
Rih () AC | Junction-to-case for 360° conduction angle ( f= 50Hz) 2.3 °C/W
DC GENERAL ELECTRICAL CHARACTERISTICS
TRIAC AVS12CB
Symbol Parameter Value Unit
Min. Max.
Vaep Vp =Vbrm RL=3.3kQ Pulse duration> 20us T,=110°C 0.2 \'
Vi * Im=17A  tp=10ms T,=25°C 1.75 \
lorm*  |Vommrated Gate open 1,=25C 10 pA
Tj=110°C 500
* For either polanty of electrode Az voltage with reference to electrode As.
(37 SGS-THOMSON 358
Y/ CROELECTRONIGS
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AVS12

Figure 1 : Maximum RMS power dissipation Figure 2 : Correlation between maximum mean
versus RMS on-state current power dissipation and maximum
(f = 60Hz). allowable temperatures (Ta and Tc)
for different thermal resistances
heatsink + contact.
P(w) P (W) T case (*C)
20 20
180" 1] HEEEEE
181~ Q 1 18 7
15_ - - 180" 10 I | 28 e °
. T r .
14 L .0('- 120° 1; AN % 18 S 80
e o9 s HEEANENQZ
T T T
o - 6o | g1 8 ™ X 80
o &+ 30" 6 B
[ Zi 4 100
4 = 2 N
2 IT(RMS) (A) ] Tamb (C) o
0 2 7 5 s w1 06 @ & 70 0 Mo 10
A90AVS12-03 AQOAVS12-04
Figure 3 : Non repetitive surge peak on state Figure 4 : On-state characteristics (maximum
current for a sinusoidal pulse with values).
width : t < 10ms, and correspondina
value of 1%,
ITSM (A). I't (A's) IT™M (A)
e 100
T)Inttial = 25°C | 2=
ITSM —— | -
Mt - o
—— 7
'\\\\\ ‘
100 i
10 :
1 ® T « T max -
T vio - 1.0v ]
_ =+ rt = 0450 B
T L
’__,—’ 1 TJ Initial
—= i 25'C —
- H T) max ----
t (ms) f VTM (V)
10 11l 1
1 2 5 10 (o] 1 2 3 4 5 6
A90AVS12-05 A90AVS12-06
4/ (N7 SGS-THOMSON
Y/ FACROELECTRONICS
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AVS12

DC GENERAL ELECTRICAL CHARACTERISTICS (continued)

CONTROLLER AVS1ACP08 Toper = 25°C  (unless otherwise specified)

Symbol Parameter Value Unit
Min Typ Max
Vss (pin 1) (Vreg) Shunt regulator -10 -9 -8 \Y
Iss (pin 1) (Vreg)
(@ Vss = 9V) Supply current 0.4 30 mA
Iss (pin 1)
(@ triac gate non Quiescent current 0.7 mA
connected)
f (pin 3)
(@ R =91kQ) Oscillator frequency 42 44 46 kHz
(C = 100pF)
Vm (pin 8) Vth (3) Peak voltage of detection high-threshold 4.08 4.25 4.42 \Y
VM (pin 8) Vh (3) Peak voltage of detection hysteresis 0.370 0.4 0.420 \
(1) Vm(pin8) Vth(3) Zero-crossing detection high-threshold 95 110 125 mV
Vm (pin 8) Vh (3) Zero-crossing detection hysteresis 20 30 40 mV
(2) Vrazht (4) Power-on-reset activation threshold Vreg x 0.89
2 Vrazit (4) Power-down-reset activation threshold Vreg x 0.55
. ViL (4) 0.3 Vreg
Mode (pin 7) Vih (4 0.7 Vreg
) VoL (lva = 25mA) 650 mv
Ve (pin 5) Leakage current (Ve = Voo) +10 pA
NOTES :

(1) : This value gives a typical noise immunity on the zero-crossing detection of 110mV x 1018/18 = 6 20V on the main supply

(2) : See following diagram

(3) : Voltage referred to Vss
(4) : Voltage referred to Voo

POWER-ON AND POWER-OFF RESET BEHAVIOUR

Undetermined

Power-on reset

Normal operation

Reset
power-off Undetermined

> >

|

-2V

Vrazht=

Vreg=Vgs-Vpp

< > >

oV

-2V

razit

A90AVS12-07

Lyz $6S;THOMSON

5/6
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AVS12

TYPICAL APPLICATION

or QU NTC (3]

NTC L=

option® Vop  AVS12CB |
- .
. OVes  —~Tan
M 7 390 —
8 5V—:»76 A
AVS1ACP08 ¢
F
° 2 1 Voo :
91kn.1 % Vs 3BUF
—{|— = 6|</
100pF 5 %
...................................... Avs12--.
A90AVS12-08
ORDERING INFORMATION
AVS12
CONTROLLER 1 l TRIAC
AVS 1A C P08 AVS 12 _C_ B
AUTOMATIC T AUTOMATIC
VOLTAGE VOLTAGE
SWITCH PACKAGE : SWITCH
DIP 8
PACKAGE B:
IDENTIFICATION IDENTIFICATION UNINSULATED TO220
OPERATING TEMPERATURE : OPERATING TEMPERATURE :
C=0/70°C C=0/70°C
T=-40/+105°C T =-40/ + 105 °C
A90AVS12-09
616 (57 SGS-THOMSON
Y/ ICRoELECTRONICS
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IMSA113

PROGRAMMABLE - LENGTH DIGITAL DELAY LINE

FEATURES

Variable length 5-1317 cycles (latencies of 6-1318)
Fully cascadable in width and length

Auto-zeroing of data on length change

Up to 20 MHz data rate

Fully static high speed CMOS implementation

TTL compatible

Single +5V +10% Supply

Power dissipation < 250mWatts

44 pin PLCC package

APPLICATIONS

Image processing

Audio processing

Enhancment of A100/A110/A121 applications
Ghost/echo cancellation

Radar/Sonar Beamforming

Digital TV line buffer

Latency equaliser

PLCC44

DESCRIPTION

The IMS A113 is a digital Delay line of pro-
grammable length. The device can be set up to de-
lay input data from 5 clock cycles up to 1317 clock
cycles. The delay line can be viewed as a data
queue of prespecified length. On the rising edge of
each clock pulse the data word on the Din[8-0] bus
is placed onto the back of the queue and the data
word at the front of the queue is placed onto the
Dout[8-0] bus. Data is thus delayed by a number
of clock cycles equal to the value present on the
pins Length[10-0].

Length[10-0] — >

notCIkEn —>!Control" —

CLK—!»‘L 7_; ;

Din[8-0] ———>

notOE

L Variable length delay line
5 to 1317 stages long

Dout[8-0]

1711
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IMSA113

2111

1 PIN DESIGNATIONS

System services

Pin In/out Function
VCC, GND Power supply and return
CLK In Input clock

Synchronous input/output

Pin In/out Function
Din[8-0] In Data input port
Dout[8-0] Out | Data output port
notCIKEn In Enable internal clock
Length[10-0] In Delay line length input port

Asynchronous input

Pin In/out Function
notOE In Output port tristate control
1.1 System services

Power

Power is supplied to the device via the VCC and GND pins. All supply pins must be connected. The supply
must be decoupled close to the chip by at least one 100nF low inductance (e.g. ceramic) capacitor between
VCC and GND. Four layer boards are recommended; if two layer boards are used, extra care should be taken
in decoupling.

Input voltages must not exceed specification with respect to VCC and GND.

CLK

The clock input signal CLK controls the timing of input and the output on the three dedicated interfaces, and
controls the progress of data through the line delay. Since the IMS A113 is fully static, the clock can be
stopped in either phase without corrupting data.

Resetting the device

The IMS A113 does not have a reset pin. A reset is initiated automatically when power is first applied to the
device. This reset will be completed once four cycles of CLK have occurred after VCC is valid.

1.2 Synchronous input/output

Din[8-0]

The data input port is sampled on every clock cycle. Data must be valid on the rising edge of CLK.
Dout[8-0]

The data output port is driven on the rising edge of CLK.

62
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IMSA113

notCIkEn

The notCIKEn pin is sampled on the rising edge of CLK. The signal is active low. When it Is inactive the
device’s internal clock is stopped, thus stopping the progress of data through the line delay.

Length[10-0]

The length of the delay line is specified by the binary number present on Length[10-0]. Length[0] is the
least signifigant bit. The length set will give a latency of Length + 1 after the output data has been clocked
on the following rising clock edge. For example to achieve a /atency of 6 cycles Length[10-0] must be set to
5. Since Din[8-0] is latched on the rising clock edge when cascading devices for increased length the overall
latency is the sum of the individual /atencies.

For a fixed delay Length[10-0] are simply wired to Vdd or Gnd as appropriate. In order to accomodate
variable delay lengths the Length[10-0] bus is sampled on the rising edge of CLK. When a delay length
change is detected the line delay is reset. The value on the Din[8-0] bus at the time of the delay length
change will appear at the Dout[8-0] bus after a period equal to the new delay length.

When the delay length on Length[10-0] is changed the contents of the delay line are zeroed, excepting the
three data samples at the front of the queue. At power on the delay length on Length[10-0] is treated as a
new length.

The exception to this is changing to the minimum delay length of five cycles, when no zeroing takes place.
When an illegal delay length (less than 5 or greater than 1317) is programmed no data is taken from the
Din[8-0] bus. So effectively the Dout[8-0] bus will continue to be zero. The delay lengths from 1984 to 2015
are used for testing purposes and therefore should not be set.

Example of a length Change

If the delay length is changed for example to an z cycles delay, the status of the delay line immediately after
the change is shown in the diagram below.

z Cycles

Din[8-0] —— Zeroed Old Data i Dout[8-0]

e ]

T

(z — 3) Cycles 3 Cycles

Thus the order of data pushed from the front of the queue immediately following the length change will be :—
e 3 cycles of original data (including data output as new length latched)
e 1 — 3 cycles of zeroed data
« Valid data, beginning with that sampled at the time of the length change

Refer to the timing diagram, Figure 1, for an example of changing the length to 6.

Ly7 SGS-THOMSON 3t

MICROELECTRONIGS
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IMSA113
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Figure 1 Example of length change

1.3 Asynchronous input/output
notOE
This pin is asynchronous to CLK. The signal is active low. When it is inactive the Dout[8-0] pins are high
impedance.
4/11 -THOMSON
Lyy 55 HOmMSON
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IMSA113

2 ELECTRICAL SPECIFICATION
21 DC electrical characteristics

Absolute maximum ratings

Symbol | Parameter Min Max Units | Notes (1)
VCC DC supply voltage 0 7.0 \ 2

VI, VO | Voltage on input and output pins | —1.0 | VCC+0.5 \ 2

TA Temperature under bias —40 85 °C 2

TS Storage temperature -65 150 °C 2
PDmax | Power dissipation 250 mw

1 All voltages are with respect to GND. -

2 This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not implied. Stresses greater
than those listed may cause permanent damage to the device. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

DC operating conditions

Symbol | Parameter Min. | Nom. Max. Units | Notes (1)
VCC DC supply Voltage 45 5.0 55 Vv

VIH Input Logic ‘1’ Voltage 2.0 VCC+0.5 v 2
VIL Input Logic ‘0’ Voltage -05 0.8 \ 2

TA Ambient Operating Temperature 0 70 °C 3

Notes

1 All voltages are with respect to GND. All GND pins must be connected to GND.

2 Input signal transients 10 ns wide, are permitted in the voltage ranges GND — 0.5V to GND — 1.0V
and VCC + 0.5 Vto VCC + 1.0 V.

3 400 linear ft/min transverse air flow.

L7 $GS:THOMSON 511

MICROELECTRONICS
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IMSA113

DC characteristics

Symbol | Parameter Min. | Max. | Units | Notes (1,2)
VOH Output Logic ‘1’ Voltage 24 | vCC \ 10 < -44mA
VoL Output Logic ‘0’ Voltage 0 0.4 \ 10 <44 mA
IIN Input leakage current (any input) +10 pA 3

ICC Average power supply current 55 mA 4

Notes
1 All voltages are with respect to GND. All GND pins must be connected to GND.
2 Under the conditions specified by the DC operating conditions.
3 VCC = VCC(max), GND < VIN < VCC

4 This applies with no DC loading on the output pins at 20 MHz and 1t will be less at slower clock rates

et (37 86S-THOMSON
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IMSA113

2.2 A.C. timing characteristics
All timings are given for a load of 30pF unless otherwise stated.

Clock requirements

Symbol | Parameter Min | Max | Units | Notes
tcHoL | Clock Pulse High Width 20 ns
tcieH | Clock Pulse Low Width 20 ns
tcHcH | Clock Period 50 ns
tR Clock rise time 0 50 ns 1
tF Clock fall time 0 50 ns 1

Notes

1 The clock edges should be monotonic between VIL and VIH.

tcHeL tcLeH

CLK \
tR > tcHeH L te

Synchronous input and output (Din, Dout)

Symbol | Parameter Min | Max | Units | Notes
tcHav | CLK high to Dout Valid 38 ns
tcHax | Dout hold time after CLK 2 ns
toveH | Din setup time to CLK high 10 ns
tcHpx | Din hold time to CLK high 0 ns

Din

tovcH_, tcHDX

CLK /
tcHav , | Johax
Dout k k

r 711
Ky7 363 THOMSON
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IMSA113

Synchronous control (notCIkEn, Length[10-0])

Symbol | Parameter Min | Max | Units | Notes
taHcH | notCIkEn/Length hold to clock [ 0 ns
high
tascH | notCIkEn/Length setup to clock | 10 ns
high
CLK
tGsCH t GHCH
notCIkEn
Length
Asynchronous control (notOE)
Symbol | Parameter Min | Max | Units | Notes
toeon | notOE to Dout enabled 15 ns
toeorr | notOE to Dout high impedance 15 ns
notOE
t OEON t OEOFF
Dout

8/11
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IMSA113

Output load (output turn-off tests)

DUT pin
30pF

I

Isink Vref  Isource
=imA =15V =1mA

9/11
69
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IMSA113

3 PACKAGE SPECIFICATIONS
3.1 44 pin PLCC package
SCETThEED
EEEEEEEEE
()R )Re)Re)ko Ko Ro)Ro Ko
oecccccccocccQ
S 000000000
SAdddddddddZ
<TON— O
OUTON—IFT T F T
NOO0000000M0Mn
°
CLK 70 139 Length[9]
notCIkEn 8C] 1738 Length[10]
Din[0] 9O [137 Dout[0]
Din[1] 100 [0 36 Dout[1]
Din[2] 1100 IMS A113 )35 Dout[2]
VCC 120 44 pin PLCC D34 GND
GND 1300 top view 733 vVce
Din[3] 1400 032 Dout[3]
Din[4] 1501 (131 Dout[4]
Din[5] 1601 130 Dout[5]
Din[6] 170 029 Dout[6]
DUoooogooogdg
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Figure 2 IMS A113 44 pin PLCC J-bend package pinout
Note

All VCC pins must be connected to the 5 Volt power supply.
All GND pins must be connected to ground.
N/C indicates pin not connected.
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Figure 3 44 pin PLCC J-bend package dimensions
Millimetres Inches
DIM NOM TOL NOM TOL Notes
A 17.577 + 0.692 +
B 16.612 + 0.654 +
Cc 17.577 + 0.692 +
D 16.612 + 0.654 +
F 1.143 0.045
G 3.861 0.152
H 4.369 + 0.172 +
J 15.748 + 0.620 +
K 15.748 + 0.620 +
L 0.457 0.018
M 1.270 0.050

Table 1

PLCC thermal characteristics

44 pin PLCC J-bend package dimensions

Symbol | Parameter

Min | Nom | Max | Units | Notes

6 JA Junction to ambient thermal resistance

°C/W| 1.2

Notes

1 Measured at 400 linear ft/min transverse air flow.

2 This parameter is sampled and not 100% tested.

4 ORDERING DETAILS

The following table indicates the designation of the IMS A113 variants.

INMOS designation

Package

Clock speed

Military/commercial

IMS A113-J20S

Plastic LCC

20 MHz

commercial !

o7 5NN
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Lyy SGS-THOMSON

L272
L272M

DUAL POWER OPERATIONAL AMPLIFIERS

OUTPUT CURRENT TO 1A
OPERATES AT LOW VOLTAGES
SINGLE OR SPLIT SUPPLY

LARGE COMMON-MODE AND DIFFER-
ENTIAL MODE RANGE

GROUND COMPATIBLE INPUTS
LOW SATURATION VOLTAGE
m THERMAL SHUTDOWN

The L272 and L272M are monolithic integrated
circuits in powerdip and minidip packages in-
tended for use as power operational amplifiers in
a wide range of applications including servo ampli-

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

—

\

Powerdip (8 + 8) Minidip Plastic
ORDERING NUMBERS:

fiers and power supplies, compact disc, VCR, etc. L272 L272M
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Supply voltage 28 \%
Vi Input voltage Vs
Vi Differential input voltage + Vg
lo DC Output current 1 A
Ip Peak output current (non repetitive) 1.5 A
Piot Power dissipation at Tymp= 80°C (L272), Tymp = 50°C (L272M) 1.2 w
Tease= 75°C (L272) 5 w
Top Operating Temperature —40 to 85 °C
Tstg: Tj Storage and junction temperature —40 to 150 °C

BLOCK DIAGRAM

s

6 O—
5 O—

2
>
10—

—O3

Tom

$-5%06Nn

L272

May 1990

A

T

6
>
s O—

5.%929

L272m
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L272-L272M

CONNECTION DIAGRAM
(Top view)

ourpu |1 16 [JonD OUTPUT 1 [ 1 8 [ mnpur-n
% |2 15{]eno suppLY voLTaGe | 2 7 [ mputar
outPuT2 [ 3 1 ]GND OUTPUT 2 [ 3 6 ]INPUTOZ
owo e 13ffono GND - s [Jinput-2
weut-2 |5 12[]6ND
$-5911
pute2 [6 11fJeno
L272m
euta |7 10[Jeno
INPUT -1 [ 8 9 fleno
5-5905
L272
SCHEMATIC DIAGRAM (one only) ,
*'s
: J
~)
v
N
oIn
O out
+——o0
10pF
-In I—_<
THERMAL .\L—<
PROTECTION
|
O
$-590¢/1
THERMAL DATA Powerdip Minidip
Rin j-case Thermal resistance junction-pins max 15°C/W *70°C/W
Rth j-amb Thermal resistance junction-ambient max 70°C/W 100°C/W

* Thermal resistance junction-pin 4

2/6
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L272-1272M

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

Parameter Test Conditions Min. Typ. Max. Unit
Vg Supply voltage 4 28 \
I Quiescent drain current Vg Vg = 24V 8 12 mA
Vg = 5
Vg = 12V 75 11 mA
IS Input bias current 0.3 2.5 LA
Vos Input offset voltage 15 60 mV
los Input offset current 50 250 nA
SR Slew rate 1 V/us
B Gain-bandwidth product 350 KHz
Ry Input resistance 500 KQ
Gy O.L. voltage gain f = 100Hz 60 70 dB
f = 1KHz 50 dB
en Input noise voltage B = 20KHz 10 uVv
[IN] Input noise current B = 20KHz 200 pA
CRR Common Mode rejection f = 1KHz 60 75 dB
SVR Supply voltage rejection
f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = £12V 54 62 dB
Vg = 0.5V Vg = £ BV 56 dB
Vo Output voltage swing
Ip = 0.1A 23 \%
Ip = 05A 21 225 v
Cs Channel separation f=1KHz; R_=1092; G, =30dB
Vg = 24V 60 dB
Vg =t 6V 60 dB
d Distortion f = 1KHz G, = 30dB 0.5 %
Vg = 24V R = o
Tsd Thermal shutdown 145 °C
junction temperature
Ly7 SGS-THOMSON 3/6
V7. HICROELECTRONICS
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L272- L272M

Fig. 1 - Quiescent current Fig. 2 -- Quijescent drain Fig. 3 - Open loop voltage
vs. supply voltage eene current vs. 'cemperature“"g gain e
p lg 11 (d8
(mA) (mA
Vg = 24V
80
10
70
® ? N 60
_ N
8 ~ 50
7 / ; \\ %0
30
6
20
6 5 10 \
]
! , N
4« 8 12 16 20 2 Vs(V) S0 0 20 0 60 80 Tppy, () 10 10? 10° 10¢ 100 t(H2)
Fig. 4 - Output voltage Fig. 5 - Output voltage Fig. 6 - Supply voltage
swing vs. load current swing vs. load current rejection vs, frequency
N G-6121 G- 6122 G- 612)
W) W) | (dB)
Vs = £12V Vg = $12V %0 PEITAl
13 -13 - REFINPUT(G,,K'IO )
L N
12 -1z 70
]
60
-y ~
" P~ " ~ 0 \\
- : §
4«0
10 -10
w0
20 | —
200 400 600 1L oap(mA) 200 400 600 1L oap (mA) ~ 10 10? 10° 04 1 (H2)
Fig. 7 - Channel separation Fig. 8 - Common mode
vs. frequency rejection vs. frequency
G- 6124 -
[C) Vo= 26V (dB) [T
. G;:g‘\’,“ v, = 24V
80
60 /
- ™~
59 \ ” I I L
. if i
“0 f l'v:' \
. i N
30 50 : f ‘ ! I:
%0 el | T
| |
| THF I
! TR |
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L272- L272M

APPLICATION SUGGESTION

NOTE
In order to avoid possible instability occurring — A 100nF capacitor corrected between supply
into final stage the usual suggestions for the pins and ground;

linear power stages are useful, as for instance: — boucherot cell (0.1 to 0.2uF +182 series) bet-
— layout accuracy; ween outputs and ground or across the load.

Fig. 9 - Bidirectional DC motor control with uP compatible inputs
Vg1 = logic supply voltage

Must be Vsz > VS]
E1, E2 = logic inputs

5-95931Nn

Fig. 10 - Servocontrol for compact-disc

‘ 1
! E ! FOCUSING
INTEGRATED ' !
SIGNA

L 1

1

HANDLING H : TRACKING
|
1

1
5-947511 L -

REFLECTED
BEAM ) PHOTODIODES
LASER

—————

Fig. 11 - Capstan motor control in video recorders

OVS
O
ANALOG
INPUT 2 T
$-9477
‘7 7 SGS-THOMSON 5/6
'+ MIGROELECTRONICS
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L272-L272M

Fig. 12 - Motor current control circuit

24V
R2% R8
25Kn 33Ka
2%
RI%
l 36K0
vV=0.:8v
R3% R4¥*
o—{1 S
36KQ 25K0 10Ka 2% 5-5930/1
%< 1%
Note: The input voltage level is compatible with L291 (5-BIT D/A converter)
Fig. 13 - Bidirectional speed control of DC motors.
- - 2R3 ° R1 . .
For circuit stability ensure that Ry > —R where Ry, = internal resistance of motor. The voltage
M V, 2R3 o R1
available at the terminals of the motoris Vyy =2 (V; - 25 ) + IRg . Iy where IRy| = ———— and
In is the motor current. X

Rx
—
et
Vin R1
O—{ 1
10Ka
€
InF
$-5909/2
6/6 Lyy SGS-THOMSON
Y/, ICROELECTRONICS
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(STA = B

L272D

DUAL POWER OPERATIONAL AMPLIFIER

OUTPUT CURRENT TO 1A
OPERATES AT LOW VOLTAGES
SINGLE OR SPLIT SUPPLY

LARGE COMMON-MODE AND DIFFER-
ENTIAL MODE RANGE

GROUND COMPATIBLE INPUTS
LOW SATURATION VOLTAGE
® THERMAL SHUTDOWN

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

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

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

ORDERING NUMBER: L272D

Symbol Parameter Value Unit
Vs Supply voltage 28 \
V; Input voltage Vs
Vi Differential input voltage + Vg
lo DC Output current 1 A
Ip Peak output current (non repetitive) 1.5 A
Ptot Power dissipation at Tgage = 90°C 12 | W
Top Operating Temperature Range —40 to +85 °C
Tstgr Tj Storage and junction temperature —40t0 150 | °C

CONNECTION DIAGRAMS
U oV,
N.C. [ 16 J N.C. s
N.C. (2 15 Nec A
ourput 1 [I3 14]] INPUT-1 ot \
suPPLY vou[ . 13 [JINPUT+ 1 13 >——-O
O* +
OUTPUT 2 5 12 [iNPuT +2
12
6 11 [jinPuT-2 O + 5
] 1 >——O
O -
NC. 1K 10 J N.C.
N.C. [le 9 N.C. 3
5-10677 S~10678

May 1990

1/4
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L272D

SCHEMATIC DIAGRAM (one only)

g

1]
v
N
«In ]
out
+——oO
10pF
.In F VF Pt
THERMAL L_K
PROTECTION
]
$-5304/1
THERMAL DATA
Rthj-atumina(*) Thermal resistance junction-alumina max 50 °c/w

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

2/4
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L272D

ELECTRICAL CHARACTERISTICS (V, =24V, T,mp = 25°C unless otherwise specified)

Parameter Test Conditions Min, Typ. Max. Unit
Vg Supply voltage 4 28 \)
I Quiescent drain current v Vs Vg = 24V 8 12 mA
o=
2
Vg = 12V 7.5 11 mA
Iy Input bias current 0.3 25 LA
Vos Input offset voltage 15 60 mV
los Input offset current 50 250 nA
SR Slew rate 1 V/us
B Gain-bandwidth product 350 KHz
R; Input resistance 500 K
Gy O.L. voltage gain f = 100Hz 60 70 dB
f = 1KHz 50 dB
en Input noise voltage B = 20KHz 10 nv
In Input noise current B = 20KHz 200 pA
CRR Common Mode rejection f = 1KHz 60 75 dB
SVR Supply voltage rejection
f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = +12V 54 62 dB
VR = 0.5V Vg = + 6V 56 dB
Vo Output voltage swing
Ip = 0.1A 23 Vv
Ip = 0.6A 21 225 \Y
Cs Channel separation f=1KHz; R_=1092; G, =30dB
Vg = 24V 60 dB
Vg = £ 6V 60 dB
d Distortion f = 1KHz Gy = 30dB 0.5 %
Vg = 24V R =
Tea Thermal shutdown 145 °c
junction temperature
37 SGS-THOMSON 3/4
Y/, HIcROELEGTRONICS
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L272D

Fig. 1 - Quiescent current
vs. supply voltage

Fig. 2 - Quiescent drain
current vs. temperature
G-611

Fig. 3 - Open loop voltage
gain

L-6118 6-6120
'n o] [T 111 (¢B
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- ! Vg = 2V
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8 - T~ ——t 50
i
7 / 7 . N | 20
e | N *© \
20
¢ ° ! \ 10 \
T T . N
4 8 12 16 20 2 Vs(v) S 0 20 W0 60 80 Ty, €C) 10 10? 10? 104 10° t(H2)
Fig. 4 - Output voltage Fig. 5 - Output voltage Fig. 6 - Supply voltage
swing vs. load current swing vs. load current rejection vs. frequency
G-6121 G-6122 G- 6123
wm[ ] W (aB) T
! V= 12V Vo= t12v 90 vs=:||zv t
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Fig. 7 - Channel separation Fig. 8 - Common mode
vs. frequency rejection vs. frequency
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Lyz SGS-THOMSON

L2720/2/4

LOW DROP DUAL POWER OPERATIONAL AMPLIFIERS

OUTPUT CURRENT TO 1A

OPERATES AT LOW VOLTAGES

SINGLE OR SPLIT SUPPLY

LARGE COMMON-MODE AND DIFFER-
ENTIAL MODE RANGE

They are particularly indicated for driving, in-
ductive loads, as motor and finds applications
in compact-disc VCR automotive, etc.

The high gain and high output power capability
provide superior performance whatever an opera-

m LOW INPUT OFFSET VOLTAGE tional amplifier/power booster combination is
m GROUND COMPATIBLE INPUTS required P P
m LOW SATURATION VOLTAGE ’
m THERMAL SHUTDOWN
m CLAMP DIODE
m ESD PROTECTION
m DUMP PROTECTION
The L2720, L2722 and L2724 are monolithic in- Powerdip Minidip \
tegrated circuits in powerdip, minidip and SIP-9 (8 +8) Plastic SiP-9
packages, intended for use as power operational ORDERING NUMBERS:
amplifiers in a wide range of applications in- L2720 L2722 L2724
cluding servo amplifiers and power supplies.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vg Supply voltage 28 \'
Vg Peak supply voltage (50ms) 50 Y
V; Input voltage Vs
Vi Differential input voltage + Vg
lo DC Output current 1 A
Ip Peak output current (non repetitive) 1.5 A
Ptot Power dissipation at Tamp= 80°C (L2720), Tymp= 50°C (L2722) 1 w
Tease= 75°C (L2720) 5 w
Tease = 50°C (L2724) 10 w
Top Operating Temperature —40 to 85 °C
Tstg: Tj Storage and junction temperature —40 to 150 °C
BLOCK DIAGRAMS
Vg Vg Vg
} ! !
|2 2 2
8 O— 8 O— 9 O—
7 o—v—_m 7 o—:D‘ ' 8 o—:D— !
6 O— 6 O—— 7 O—
so—-:D___o3 sc»—:D'__—03 sc>—:>~_°3

January 1991

=

L2720

5-5906/1

L

L2722

5.5929

L2724

1/7
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L2720/2/4

CONNECTION DIAGRAMS

(Top view)

\J A ( 9 INPUT-1
oureut |1 16 JJGND oUTPUT 1 K 8 [Jnpur-r o INPUTH1
Y% [2 15Jeno supPLY vouTace [| 2 7 [Jneuter 7|=——=1NPUT+2

] =— -2
ourpu2 |3 1< fJleno ouTPUT 2 IE 6 [|nputi2 INPUT
O sl———cno
ono [« 13{]eno [
GND . s [linput-2 oJ—nc
neuT-2 |5 12{]eNp
$-591 3|———>0uTtPUT2
NpuTL2 |6 1[Jeno 21—V
L2722
ot |7 10fJeno — A 1 f=———0uTPUT!
INPUT -1 [e 9 ]GND S-978
L2724
$-5905
L2720
SCHEMATIC DIAGRAM (one section)
)
—O
LA
oIn |
o out
DUMP P!
PROTEC.
10pF
-In F
THERMAL |<
PROTECTION
| s
$-9526
THERMAL DATA SIP-9 | Powerdip | Minidip
Rih j-case  Thermal resistance junction-pins max 10°C/W 15°C/W | *70°C/W
th j-amp Thermal resistance junction-albient max 70°C/W | 70°C/W | 100°C/W
* Thermal resistance junction-pin 4.
2/7 Ly7 SGS-THOMSON
Y/, GROELECTRONICS
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L2720/2/4

ELECTRICAL CHARACTERISTICS (V, =24V, T,m, = 25°C unless otherwise specified)

Parameter Test Conditions Min Typ. | Max. [Unit
Vg Single supply voltage 4 28
\"
Vg Split supply voltage +2 +14
Ig Quiescent drain current Vs Vg = 24V 10 15
Vo = — mA
2 Vg = 8V 9 15
Ip Input bias current 0.2 1 rA
Vos Input offset voltage 10 mV
los Input offset current 100 nA
SR Slew rate 2 V/us
B Gain-bandwidth product 1.2 MHz
R, Input resistance 500 KQ
Gy O.L. voltage gain f = 100Hz 70 80
dB
f = 1KHz 60
en Input noise voltage 10 nv
B = 22Hz to 22KHz
In Input noise current 200 pA
CMR Common Mode rejection f = 1KHz 66 84 dB
SVR Supply voltage rejection f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = 12V 60 75 dB
Vg = 05V Vg = = 6V 80 dB
VDROP (HIGH) Ip = 100mA 0.7 v
Ip = 500mA 1.0 1.5
Vg = 2.5V to £12V
VDROF‘ (LOW) ID 100mA 0.3 v
Ip = 500mA 05 | 1.0
(o] Channel separation f = 1KHz 24v
‘ R - 100 Vv 5 @
G, = 30dB s
Tsa Thermal shutdown 145 °c
junction temperature
Ly7 SGS-THOMSON 3/7
Y/. iICROELECTRONIGS
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L2720/2/4

Fig. 1 - Quiescent current Fig. 2 - Open loop gain vs. Fig. 3 - Common mode
vs. supply voltage frequency rejection vs. frequency
G- 6160 G-6163 G- 8161
To (aB) (d8
(mA) Vg =24
80 90 1= ==
12 Vg =24V
70 70 It
10 — N
bt €0
=1 S0
8 50
6 40 30 1
10 il
4
20
2
10
0
¢ 8 12 16 20 2% VgV 107 10° 0t 0 105 1(H2) ° ! 1 10t tHz
Fig. 4 - Output swing vs. Fig. 5 - Output swing vs.
load current (Vg = = 5V) load current (V, = + 12V)
G-6164 G-6128
G6e
(4] )
Vg » & 5V Vg = £12V
6 13
5 12
\\-\ \\'\
.EGArsvr {NEGATIVE
“ n =
POSITIVE [T rose T——]
3 0 4
200 400 600 'LOAD("'A) 200 400 600 'LOAD(MA)
Fig. 6 - Supply voltage Fig. 7 - Channel separation
rejection vs. frequency vs. frequency
. G- 6162 08) - e
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30
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L2720/2/4

APPLICATION SUGGESTION

In order to avoid possible instability occurring — boucherot cell (0.1 to 0.2 uF + 182 series) bet-
into final stage the usual suggestions for the ween outputs and ground or across the load.
linear power stages are useful, as for instance: With single supply operation, a resistor (1K2)
— layout accuracy; between the output and supply pin can be

. necessary for stability.
— A 100nF capacitor connected between supply Y v

pins and ground;

Fig. 8 - Bidirectional DC motor control with uP compatible inputs

Vs; = logic supply voltage
Must be Vg, > Vg,

E1, E2 = logic inputs

5-%931n

Fig. 9 - Servocontrol for compact-disc

—————

. | FOCUSING
H 112
REFLECTED, !
BEAM )] PHOTODIODES IN;[;:SSQIED : |
LASER HANDLING ' : TRACKING
i D i -
5-947511 | S |
Fig. 10 - Capstan motor control in video recorders
bvs
I
ANALOG
’ DIGITAL
INPUT 12 INPUT
$-9477
‘_’I SGS-THOMSON 5/7
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L2720/2/4

Fig. 11 - Motor current control circuit

B
R2% R8
—J
25K0 Q22uF 33KQ
2%
Rk n
36K0
0470 5%
V=0..:8V
R3¥ Ru¥ RS
I '
) S, -
36KQ 2.5K0 10KQ 2% $-5930/1
*< 1%

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

Fig. 12 - Bidirectional speed control of DC motors.

2R3 - R1

For circuit stability ensure that Rx > —————— where Ry, = internal resistance of motor. The voltage
M V, 2R3 o R1
available at the terminals of the motor is Vpyy = 2 ( V; - —— ) + IR, . Iy where IR, | =—R°— and
X

I is the motor current.

Rx
{1
—J
Vin R1
oO—{ 31—
10KQ
€1
InF
R2
—J
10KQ
$-5909/2
6/7 o7 SGS-THOMSON
Y/, MICROELECTRONICS
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L2720/2/4

Fig. 13 - VHS-VCR Motor control circuit

uP
Z8

DE@ LOADING MOTOR

N
—/
[:E@ CASSETTE MOTOR
L2393
CAPSTAN
8-BIT r—b
:||> DAC L2720 MOTOR
0808
DRUM
8-BIT —>
N pac H L2720 MOTOR
0808 r
CAPSTAN TACHO
uP DRUM POSITION

INTER cTL i
FACE | rec.ps. C VHSZ: : DIS
REEL TACHO
TDA | RIGHT 10

i

— 8114 | LeFT q
REEL TACHO O

RESET $-9482
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ST = A

L2726

LOW DROP DUAL POWER OPERATIONAL AMPLIFIER

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

LOW INPUT OFFSET VOLTAGE
GROUND COMPATIBLE INPUTS
LOW SATURATION VOLTAGE
THERMAL SHUTDOWN

CLAMP DIODE

ESD PROTECTICN

DUMP PROTECTION

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

ABSOLUTE MAXIMUM RATINGS

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

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

S0-20
(12+4+4)

ORDER NUMBER: L2726

Symbol Parameter Value Unit
Vs Supply voltage 28 \%
Vg Peak supply voltage (50ms) 50 \Y
Vi Input voltage Vs
Vi “Differential input voltage + Vg
lo DC Output current 1 A
Ip Peak output current (non repetitive) 1.5 A
Ptot Power dissipation at Typp= 85°C 1 w

Tcase= 75°C 5 W
Top Operating Temperature —40 to 85 °C
Tstg: Tj Storage and junction temperature —40 to 150 °C
BLOCK DIAGRAM +Vs
12
—o 20
11 1
10 o + . >
9
457 J14217
Le726-1- OIS
January 1991 1/4

91



L2726

CONNECTION DIAGRAM

(Top view)
+vs [ 1 ~ 20 [0 OUT 1
ouT 24 2 19 O N.C.
N.C. O3 18 [J N.C.
GND [ 4 17 [J GND
GND [ 5 16 [J GND
GND O 6 15 [J GND
GND O 7 14 [0 GND
N.C. [ 8 13 [ N.C.
IN 2(-) O 9 12 [0 IN 1(-)
IN 2(+) O 10 11 IN 1(+)

L2726-2:: 0I5

SCHEMATIC DIAGRAM (one section)

Vg
-O
/
A
LAY
+In
DUMP S
PROTEC ©
10pF
-In F
THERMAL
PROTECTION
-vs
$-9526
THERMAL DATA
Rin jcase Thermal resistance junction-case max 150 - °C/W
thjamb  Thermal resistance junction-ambient (*) max 65 °C/W
(*) With 4 sq. cm copper area heatsink
2/4 y7 SGS-THOMSON
Y/, MICROELECTRONICS

92



L2726

ELECTRICAL CHARACTERISTICS (v, =24V, T,mp = 25°C unless otherwise specified)

Parameter Test Conditions Min. | Typ. Max. |Unit
Vg Single supply voltage 4 28
\
Vg Split supply voltage +2 +14
Is Quiescent drain current Vv Vg = 24V 10 15
Vg = — mA
2 Vg = 8V 9 15
Ip Input bias current 0.2 1 rA
Vos Input offset voltage 10 | mVv
los Input offset current 100 nA
SR Slew rate 2 V/us
B Gain-bandwidth product 1.2 MHz
R; Input resistance 500 KQ
G, 0.L. voltage gain f = 100Hz 70 80
dB
f = 1KHz 60
en Input noise voltage 10 v
B = 22Hz to 22KHz
In Input noise current 200 pA
CMR Common Mode rejection f = 1KHz 66 84 dB
SVR Supply voltage rejection f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = 212V 60 75 dB
VR = 0.5V Ve = t 6V 80 dB
VpRrop (HIGH) |D = 100mA 0.7 v
Ip = 500mA 1.0 1.5
Vg = 2.5V to 12V
VDROP (LOW) ID = 100mA 0.3
v
Ip = 500mA 05 | 1.0
C Channel separation f = 1KHz = 24
s ol tw
G, = 30dB s
Tsd Thermal shutdown 145 °c
junction temperature
Lyy SGS-THOMSON 3/4
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Fig. 1 - Quiescent current Fig. 2 - Open loop gain vs. Fig. 3 - Common mode
vs. supply voltage frequency rejection vs. frequency
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L6232A

SPINDLE DRIVER

2.5A MAXIMUM PEAK CURRENT
CONTROLLED SLEW RATE

CENTRAL CHARGE PUMP

PWM AND LINEAR MODES

CUTOFF TIME USER CONFIGURABLE
FAST, FREE-WHEELING DIODES ON CHIP
OVER-TEMPERATURE PROTECTION
BRAKE FUNCTION INPUT

DESCRIPTION

The L6232A is a triple half bridge driver intended
for use in brushless DC motor applications. This
part can be used to form the power stage of a
three-phase, brushless DC motor control loop,
and is especially useful for disk drive applications.
Power drivers are Integrated DMOS transistors
and feature fast recirculating diodes as an integral

BLOCK DIAGRAM

ADVANCE DATA

PLCC44
ORDERING NUMBER: L6232A

part of their structure. The logic inputs are TTL-
level compatible, with internal pull-up, allowing in-
terfacing to open collector outputs. All necessary
circuitry to perform PWM and linear motor speed
control is included. A central charge pump is
utilized to drive the upper DMOS transistors, and
also to power the braking function. The L6232A is
packaged in PLCC44.

35 | 36
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= i vp
Us1 Us2 I

339 38 32
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[
[ cHArGE |
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BRK DLY | 12
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L ouT A
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INUB O |: [ 8
16 LOGIC X s
INUC p g
33 & 13
INLA L ouT B w
e 31 CONTROL 2
38 — X z
INLC a
’ - ’
SHOT/SLEW
R B—{ X
ouT C
LIN UREF OO Ll: 17
N Gm HPX Yy
PUM UREF - ERROR
: SENSE 34 |SENSE1
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<] 29 |SENSE2
v
1 to 6 T RS
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N91L6232-67 RC ¢cc
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PIN DESCRIPTION

Pin Name Function
1t06 GND Common Ground. Also provides heat-sink to PCB.
7 COMP External compensation for error amplifier.
8 LIN Vref Input for Reference Control voltage in LIN mode.
9 PWM Vref Input for Reference Control in PWM mode.
10 OUTA DMOS Half-bridge A Out.
13 ouTB DMOS Half-bridge B Out.
17 OouTC DMOS Half-bridge C Out.
11 BRK Active LOW logic input that triggers the delayed brake.
12 BRK DLY External RC network for the brake delay.
14 INUA
15 INUB Logic Inputs to turn on the upper drivers (Active Low).
16 INUC
18 to 28 GND Common Ground. Also provides heat-sink to PCB.
29,34 SENSE Output for current sense resistors.
30 INLC
31 INLB Logtc inputs to turn on the lower drivers (Active High).
33 INLA
32, 38 Vs Supply Voltage.
35, 36 Cs External Charge Pump Capacitor.
37 RC Cutoff Time RC Network in PWM mode. The Resistor value is also used to define
the slew-rate in linear mode (LIN).
39 Cp External Main Charge Pump capacitor.
40 to 44 GND Common Ground. Also provides heat-sink to PCB.

PIN CONNECTION (Top view)

COMP.
LIN UREF
PUM UREF

ouT A

BRK

BRK DLY
ouT B
INUA
INUB
INUC
ouT C

o o o [=] [=] [=] (=] o [=] o o

& & &5 5 &% 5685 8

R

6 5 4 3 2 1 44 43 42 a1 48
é 39 []
1K 38 []
1B 37 [
] 10 36 [
] 11 3s ]
] 12 34 ]
] 13 33 []
] 14 32 [}
] 15 31 ]
] 18 30 []
] 17 23 []

18 19 28 21 22 23 24 25 26 27 28

i T e e I e s e O s O e e

[=] o o (=] o o [=] o [=] o [=]

&5 &85 5% 5% 853% 6 6

cp

Usi

RC

Cs

Cs
SENSE 1
INLA
Us2
INLB
INLC
SENSE 2
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L6232A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vbs sus Peak Output Sustaining Voltage 18 Vv
Vs Supply Voltage 15 \
Vi Logic Input Voltage -0.3t0 7 Vv
VRer PWM VREF--LIN VREF Input Voltage -0.3t07 \
Vis Sense Input Voltage -1to7 Vv
Ip Sink-Source Peak Output Current(*) 5 A
lo Sink-Source DC Output Current 2.5 A
Prot Total Power Dissipation (Tamb = 60°C) 2 w
Tstg, T, Storage and Junction Temperature -40 to 150 °C
THERMAL DATA
Symbol Description Value Unit
Rinpn | Thermal Resistance Junction-pins Max. 12 °C/W
Rih -amb | Thermal Resistance Junction-ambient (**) Max. 45 °C/W
Notes
(*) Pulsed Ton=5sec; DC=10%
(**) Mounted on board with minimized dissipating copper area
ELECTRICAL CHARACTERISTICS (See the block diagram, Vs =12V, R = 100KQ; C = 180pF;
T, = 25°C, unless otherwise specified)
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vs Supply Voltage 10.5 12 13.5 )
ls Quiescent Supply Current BRK =L; INUA = INUB = INUC 0.3 0.5 mA
=L;INLA = INLB = INLC = H;
Table 1
BRK = H; INUA = INUB = INUC 4 6 mA
=H;INLA=INLB=INLC = L;
Table 1
loL Output Leakage Current Vo =Vs=13.5V 1 mA
Rpson Sink Out ON Resistance T, = 25°C (see Fig.4) 042 | 047 Q
T,=125°C 0.7 Q
Rbson Source Out ON Resistance T, =25°C (see Fig.4) 0.42 0.47 Q
T,=125°C 0.7 Q
VE Body Diode Forward Drop (sink | Ips=1A 1 1.5 \Y
and source)
1d(BRK) Brake Delay Time See Fig. 1, 3; note1 100 300 ms
TBRK Braking Time 10 S
IB(LIN) LIN Vref Input Bias Current LIN Vrer = 0.4 to 5.5V 400 800 nA
ls(PwWM) PWM Vref Input Bias Current PWM Vet = 0.4 to 5.5V 400 800 nA
LIN Vret Reference Voltage Input Note 2; Rs = 0.5Q
Imotor (PWM) = 1A 2 vV
PWM Vyer Imotor (LIN) = 200mA 0.4 v
Gv Sense Amplifier Voltage Gain PWM Vier= 2.5V, 3.8 4 4.2 \7A%
LIN Vet = 0.4V,
Rs = 0.5Q; Note 2
Gm LIN Error Amplifier Transcon- 0.8 mA/V
ductance
Zout Error Amplifier Output Imped- 2 MQ
ance
L3y SGS-THOMSON 8
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L6232A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. Max. Unit
ViNH Logic Input Voltage BRK; INUA; 2 \
VinL INUB; INUC; INLA; INLB; INLC 0.8 v

lINH(leak) Logic Input Current BRK; INUA; | V,=2.7V -1 mA

L INUB; INUC; INLA; INLB; INLC V, = 0.4V 0.1 mA
tdony Upper/Lower Turn-on Delay Table 1 see Fig. 3 0.7 us
tdonL 0.15 us
tdofiy Upper/Lower Turn-off Delay 15 us
tdoffL 0.5 us
dV/dt Source DMOS Slew-Rate see Fig. 3 10 V/us
(PWM)
dV/dt Source DMOS Slew-Rate (LIN) | see Fig. 3 1 Vius
dV/dt Sink DMOS Output Turn-off Note 3; R = 100KQ 0.15 V/us
Slew-Rate
Fc Internal Clock Frequency 380 KHz
Toit PWM Cutoff Time R=100KQ; C=180pF, Note 4, 33 38 50 us
see Fig. 2
Tsd Shutdown Temperature 160 °C
Tsdr Recovery Temperature 120 °C
Notes:
1) The Head Park time must be shorter than the Brake Delay time ty@grx) = RdCa
2) Both in PWM and in LIN mode the Ref. Voltage must agree to Viei=Gv Rs Imotor
3) The resistance of the RC network defines the dv/dt value.
4)tr=18RC+6 10°
Table 1
INPUT STATE OUTPUT STATE
INUA INUB INUC INLA INLB INLC A B C
L L L H H H * * *
L L L L L L H H H
H H H L L L * * *
H H H H H H L L L

H = The Upper DMOS is ON
L = The Lower DMOS 1s ON

* = Tristate condition

4/8
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L6232A

Figure 1: Brake Delay and Braking timing of the L6232A. At the time t1 a VP Powerdown threshold
detector drives low the BRK input; at time t2 the Charge Pump voltage becomes inadequate

to maintain ON the lower DMOS.
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FUNCTIONAL DESCRIPTION
Block Diagram)

The commutation sequence is provided by the
user via six inputs. INUA,INUB,INUC turn on the
three upper DMOS drivers when held at logic
LOW, and inputs INLA,INLB,INLC turn on the
}_t;lrgeH lower DMOS drivers when held at logic

The BRK and BRK DLY inputs offer flexibility to
the system designer in the implementation of the
braking function. The BRK logic input, when
pulled low will turn-off all upper and lower Dmos
drivers. The low transition at BRK will produce a
delayed negative transition at the BRK DLY input,
configurable by connection of a capacitor Cd and
a resistor Rd from the BRK DLY pin to ground.
The negative transition at BRK DLY will initiate
the braking of the motor by turning on all lower
Dmos, while keeping all upper DMOS turned-off.
This feature provides a time interval where the
motor BEMF can be used to power the head
parking function before the braking procedure is
iniziated. External detection of the supply(VP)
drop-off is necessary to provide the appropriate
logic signal to the BRK input. (see Fig. 1)

The brake function utilizes the energy stored in
the central charge pump capacitor (Cp) to turn-on
or turn-off the DMOS drivers. This allows for
completion of the braking procedure after the VP
supply has powered down.

The L6232A is capable of driving the motor in either
pulse width modulation (PWM) or linear (LIN)

(Refer to the

‘ﬁ SGS-THOMSON

mode. The driving mode is determined by the
smaller of two analog voltages inputs, LIN Vref
and PWM Vref. The motor current is controlled by
LIN Vref and PWM Vref and the current sense re-
sistor Rs connected to the SENSE output. The
SENSE output provides for connection of a resis-
tor in series with the source of all lower DMOS
drivers. The voltage at this pin provides the error
signal wich is utilized internally to regulate the
motor current Im. The current in both PWM and li-
near mode is determined by the expression :
Vref

Im = Gv - Rs

in wich Gv is the voltage gain of the sense ampli-
fier. In linear mode, the current is regulated by a
linear control loop wich drives the lower DMOS.
Compensation of the linear control loop is
achieved by connection of a series network
(Rc,Cc) from the transconductance amplifier out-
put (Gm) and ground. Control is passed to each
lower DMOS in succession during the commuta-
tion sequence(MPX).

The rate at which the upper and lower drivers
turns-off during linear mode operation is configu-
rable externally by the value of the resistor R
used at the RC pin. This defines a current which
is utilized internally to limit the voltage slew-rate
at the outputs during transitions. The output slew-
rate is internally adjusted for fast slewing during
PWM operation to reduce losses, and a relatively
slower rate during linear mode operation to mini-
mize noise effects(EMI). LIN Vref and PWM Vref
are connected to a comparator whose output is

5/8
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fed to the logic . The upper and lower DMOS
driver slew-rates are controlled by the internal
logic.

In PWM mode, the upper driver is turned-off when
the motor current reaches the intended value. An
internal One-Shot pulse determines the lenght of
time the upper driver stays off before turning on
again. The pulse width, and thus the cutoff time
(toff), is configurable by means of the external RC
network connected to the RC pin. (see Fig. 2). The
resistor at the RC pin, therefore determines both
the driver output slew-rate during linear mode and
the off-time constant during PWM. The lower driver
is always on during PWM mode of operation; an
on-chip 2us mask can prevent the beginning of a
new cutoff time because of transient current spikes
caused by the upper drivers turn-on.

The driving mode is determined by the smaller of
the two controlling input voltages. In a typical ap-
plication the motor start-up would occur in PWM
mode to limit power dissipation, with on-speed
control then performed in linear mode.

Thermal protection circuitry will shut-off all drivers
when the chip junction temperature exceeds the
threshold temperature. A small amount of hys-
teresis is included to prevent rapid on/off cycling
of the power stages.

Additional protection is provided against driver input
combinations where the upper and lower drivers of
a half bridge are turned on simultaneusly, resulting
in a short from supply to ground. The chip logic will
cause both the upper and lower drivers involved to
turn-off. (see Table 1)

APPLICATION INFORMATION

A typical application configuration of the L6232A
driving a three-phase brushless DC motor is
shown in Fig.3. The spindle motor is a 4 ohm-
2mH per phase, star connected. This load re-
quires a suitable compensation of the linear con-
trol loop that can be achieved by Rc= 10 Kohm
and Cc= 10nF (R3;C8). Changing the motor char-
acteristics, the RcCc network would be modified
for the best performances of the system. At the
st?frt-up the spindle is driven in PWM mode fixed
toff time.

The off-time is calculated by the formula :
toff = 1.8 R2C7 + 6 - 10-°

See fig.2 for a quick choice of the needed capaci-
tor, after the resistor has been fixed. The value of
the resistor defines the rate at which the upper
and lower drivers turn-off during linear mode
operation to avoid EMI effects. The PWM to linear
mode of operation is switched by decreasing the
LIN Vref level under the PWM Vref value that
could be fixed and calculated by:

PWM Vref =4 Rs Ip

where Ip is the peak chopping current in the
motor windings. Of course, when the required

658 L7 SGS-THOMSON

Figure 2: Typical toff vs. Capacity of C
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RPM is reached, it become of no need a strong
torque and the LIN Vref starting from a value
higher than the calculated PWM Vref, decreases
to the value :

LIN Vref =4 Rs Im

where Im, smaller than Ip, is the needed motor cur-
rent to keep constant spin. This last reference volt-
age is generally a PLL output driven by speed
transducers coupled to the spindle (like Hall effect
sensors or BEMF processors). To drive the upper
DMOS and during the brake function a voltage
higher than the supply Vs is needed. The charge
pump integrated in the L6232A keeps C3 at the
correct voltage. To guarantee efficient braking of
the motor , C3 must be chosen of adeguate quality
(very high equivalent parallel resistance). C4 can
be a ceramic disk capacitor . The typical applica-
tion od the L6232A is in HDD systems on which
there is the need to park the Read-Write Heads be-
fore the motor braking. This behavior is possible
with the circuit of Fig.3. At Power Supply switch-off
(see Fig. 1), VP falls down and drives down the
BRK input (Active Low). D1 insulates the L6232A
from the power suppy output while the power out-
put stage is switched in a high impedance state.
The spindle motor acting as a three-phase alterna-
tor supplies the Heads voice coil motor driven
through integrated diodes that rectifie the EMF.
After a delay longer than the parking time, the lower
output DMOS are switched-on and the spindle
motor is braked. The brake delay time is tipically
150 msec and it is defined by :

td(BRK) = R1 C6

The sensing resistor value is generally lower
than 1ohm, but a wire wounded type must be
avoided. In Fig.3 the 0.33 ohm sensing resistor
is shown as three parallel 1ohm metal film resis-
tors. Care must be taken in the PC Board de-
sign particularly about ground loops and ground
copper area. The typical Thermal Resistance
junction to ambient versus PC Board copper
area (Fig.5) is shown in Fig 6. For Transient
Thermal Resistance see Fig. 7.
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Figure 3: Typical Application Circuit

TO THE HEADS MOTOR DRIUVER
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Figure 5: On Board Dissipation Copper Area Size
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Figure 6: Typical Rth j-amb vs. On-Board Heatsink Figure 7: Typical Transient R in Single Pulse
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L6243
L6243D

VOICE COIL MOTOR DRIVER

12V/5V OPERATION

PARKING FUNCTION FOR HARD DISK
HEAD ACTUATOR

= OUTPUT CURRENT UP TO 2A DC, 2.5A
PEAK

LOW SATURATION VOLTAGE

LLOGIC AND POWER SUPPLY MONITOR
LINEAR CONTROL

THERMAL PROTECTION

ENABLE FUNCTION

CURRENT SENSE RESISTOR CONNEC-
TIONS

DESCRIPTION

The L6243/D is a Bipolar IC developed for use in
Hard Disk Head Actuator positioning applications.
The Power Op-Amp Output Bridge, Differential
Amplifier, and Error Amplifier, are controlled by
TTL/CMOS, input compatible, Digital Logic, and
an Analog Current Control Voltage. A simple
RC compensation network, tied to the output of
the Error Amp, will configure the system to work

BLOCK DIAGRAM

PRODUCT PREVIEW
PLCC44 S0(24+2+2)
ORDERING NUMBERS:
L6243 L6243D

as a Transconductance Amplifier to drive a
Voice Coil Motor in Linear Mode.

Additional features include Power On Reset
Delay, Enable and Park, as well as a general pur-
pose Operational Amplifier. A logic low at the
Park input activates the parking function. Holding
the Enable input low will disable the device by
forcing the outputs into a tristate mode. Power
Fail Monitors for the logic and power supplies in-
itiate an automatic parking sequence during a
power failure. A resistor programmed parking
voltage enables a constant velocity head retract.
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PIN CONNECTION (Top view)
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L6243-L6243D

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 18 \Y
Vin Input Voltage 0.3Vto Vs
Vip Differential Input Voltage +Vs

lo DC Output Current 2 A
Ip Peak Output Current (non repetitive) 2.5 A
Prot Total Power Dissipation (Tamb = 70°C) for L6243 2 W
for L6243D 1.2 W
Tstg Storage and Junction Temperature -55to +150 °C
THERMAL DATA
Symbol Description L6243 L6243D Unit
Rih-pn | Thermal Resistance Junction to pin 12 14 °C/W
Rih -amb | Thermal Resistance Junction to pin floating in air 62 °C/W
Rthamb | Thermal Resistance Junction to pin 16 cm® copper area on board 36 50 °C/W
heat sink
PIN FUNCTIONS
Name Function
Vee Power supply.
GND Common Ground.
Vret Voltage Reference.
ENABLE Input. Logic low will disable IC.
PARK POWER Input Power supply for the parking circuit.
CURRENT SENSE OUT Current sense operational amplifier output.
ERROR AMP IN Error amplifier inverting input.
ERROR AMP OUT Error amplifier output.
SENSE IN + Input for external sense resistors.
OUTA,B Outputs of the two Power Operational Amplifiers Connections for Voice coil Motor.
PARK External input for parking. Low will activate the park procedure.
PARK VOLTAGE PROGRAM | Input to set the park voltage.
POWER FAIL THRESHOLD | Supply monitor threshold setting.
LOGIC SUPPLY SENSE Logic Supply Sense.
5V FILTER Capacitor connection to filter the logic supply ripple.
Vce SENSE OUT Power supply failure monitor output.
POR Power on reset output. Low will signal to the controller the failure of the logic supply.
POR DELAY Capacitor connection to set the power on reset delay.
WRITE DISABLE Output for write disable. Low will disable the writing mode.
AMP- Inverting input of the additional op amp.
AMP+ Non-inverting input of the additional op amp.
AMPOUT Output of the additional op amp.

3/9
(o7 -c il o



L6243-L6243D

ELECTRICAL CHARACTERISTICS (Vs = 12V, Tamb = 25°C; unless otherwise specified)

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vs Supply Range 4.5 13.2 \
lg Quiescent Drain Current 20 mA
T Thermal Shutdown Junction 160 °C
Temperature

ERROR AMPLIFIER

Ip Input Bias Current 1 A
los Input Offset Current 300 nA
Vos Input Offset Voitage 5 mV
Gv Large Signal Open Loop Voltage 70 dB
Gain
GBW Gain Bandwidth 3 MHz
Gmin Minimum Voltage Gain 5
lo+ Output Source Current [§ mA
lo— Output Sink Current 6 mA
SR Slew-rate 2 Vius
SENSE AMPLIFIER
Rin, Vret Vref Input Impedance 9 KQ
Ad Differential Gain 8 VIV
SR Slew-rate 1 Vius
GBW Gain Bandwidth Product 3 MHz
Rin Sense Input Impedance 1.5 KQ
CMRR Common Mode Rejection Ratio 60 dB
POWER OP. AMP.
Gv Voltage Gain 26 dB
V4 Total Output Voltage Drop lo=1A 1.8 Vv
lo=2A 2.5 \
Vot tOffset Voltage on Sense Resis- 5 mV
or
BW Bandwidth on Resistive Load 100 KHz

GENERAL PURPOSE OP-AMP

Ip Input Bias Current 1 pA
los Input Offset Current 300 nA
Vos Input Offset Voltage 5 mV
Gy Large Signal Open Loop Voltage 70 dB
Gain
GBW Gain Bandwidth Product 1 MHz
lo. Output Source Current 6 mA
lo- Output Sink Current 6 mA
SR Slew Rate 1 Vius
4/9
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L6243-L6243D

ELECTRICAL CHARACTERISTICS (continued)
MONITORS AND CONTROL CIRCUIT

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vi Threshold Voltage at Logic Sup- 4.45 4.60 4.75 \
ply Sense
Vi Threshold Voltage at Power Fail 1.375 1.4 1.425 \
Threshold Input
HVu Hysteresis on Vi 50 mV
HVi2 Hysteresis on Vt2 - 15 mV
Vil Low Level Voltage Write Disable = 2mA 250 500 mV
Power on Reset = 2mA 250 500 mV
le Enable Input Current V=24V 100 pA
Vi=0.4V —200 pA
Ip Input Current at Park V=24V 100 uA
Vi =04V —200 HA
Rt Equivalent Input Resistance at 6.9 KQ
5V Filter Input
Ven Enable Low Input Voltage 0.8 \Y
Venh Enable High Input Voltage 2 \
Vph Parking Input High Voltage 2 \
Vol Parking Input Low Voltage 0.8 \Y
Vol Power Fail Low Output Voltage I =2mA 0.5 \
Vpth Power Fail High Output Voltage | I = —440pA 2.4 1
Iprog Parking Voltage Program Current 100 pHA
leh Power On Reset Delay Capaci- 10 HA
tor Charging
Td Delay Between Write Disable 4 10 us
and Power on Reset Falling
Edges

FUNCTIONAL DESCRIPTION

The VCM Diriver is controlled via three control sig-
nals, ENABLE, POWER ON RESET, and WRITE
DISABLE. An analog input voltage, ERROR AMP
IN, controls the polarity and amplitude of the VCM
driving current.

Refer to figure two. This diagram is a repre-
sentation of the function of the VCM System.
Note that the signals with the bars represent the
"not  true", or "non asserted" condition. From in-
itial power up, the system is held in the Park
Mode. Upon completion of the POWER UP
RESET DELAY the machine moves to Tristate
Mode or Run Mode, depending upon the condi-
tion of the ENABLE input. If ENABLE is as-
serted, the machine moves directly to Run Mode.
If ENABLE is not asserted, the machine moves to
Tristate Mode.

POWER ON RESET is an asynchronous output.
Additionally it affects the internal logic as a
hard wired reset and therefore if a supply failure
occurs during Tristate or Run state, the machine
moves directly back to a few the Park Mode. A
WRITE DISABLE occurs five to ten microseconds
prior to the POWER ON RESET in order for the
system to halt any read/write activity before a
head retract begins.

While in Tristate Mode, the assertion of ENABLE
will move the machine to the Run Mode. Run
Mode will typically be the steady running state.
The deassertion of the ENABLE signal causes
the machine to move into Tristate. If it is desired
to perform an active Parking function, the PARK
input must be driven low by the external hardware,
or the the VCM can be driven to the Park position
via the ERROR AMP IN control voltage

L3y $Gs-THOMSON 50
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L6243-L6243D

FUNCTIONAL DESCRIPTION (continued)

Function Description
Vce input This is the Power Supply input. An internal sense is done monitor this supply. A POWER ON
RESET is asserted if the Vcc supply drops below the programmed threshold.
POWER FAIL Input for the Vcc supply monitor. The Threshold can be externally set via a voltage divider.
THRESH
Vcc SENSE OUT | TTL compatible signal indicating the Vcc supply has dropped below the POWER FAIL THRE-
Output SHOLD.
LOGIC SUPPLY | This inputis used to monitor the Five Volt LOGIC SUPPLY SENSE Logic Supply for the external
SENSE input control and other support IC’s. The LOGIC SUPPLY SENSE operates independently of the 12V

Power Supply. When a 5V supply failure is detected a POWER ON RESET is generated.

5V FILTER input

This pin allows for the application of filter circuitry in order to avoid false triggering.

signal output

PARK POWER | This input is used during the Power Down/Power Fail Parking operation. When the supply goes
input down, a typical Spindle Driver Circuit automatically tristates its output stages. During this time
the spindle motor spins freely and the stored energy is used to drive the VCM to the park posi-
tion. The generated BEMF is rectified and filtered across an external PARKING CAPACITOR.
PROGRAMMABLE | Used to set the voltage applied to the VCM during an Automatic Parking Operation.
PARK VOLTAGE
input
- PARK _input Logic signal asserted low, activates parking.
POWER ON Indicates an error condition to the external control and support circuitry. A Logic Supply Fail con-
RESET output dition automatically initiates a POWER ON RESET.
POWER ON The intent of this input is to provide a time delay at power up. During this time, the POWER ON
RESET DELAY | RESET line will be asserted (low). APOWER ON RESET, will hold the system in the PARK
input mode. Once the delay has timed out, the POWER ON RESET will be removed to allow the ex-
ternal system to assume control. When applied in a Disk Drive Application, the POWER ON
RESET DELAY will be required to have a minimum duration which will ensure that the
Read/Write Heads can be fully parked.
WRITE DISABLE | Becomes asserted five to ten microseconds prior to the assertion of POWER ON RESET.
output ..
ENABLE input | This signal originates at the external controller and, when asserted, allows the VCM Drivers to
operate. When deasserted the VCM Driver is forced into Tristate mode. During a POWER ON
RESET condition however, the parking operation is automatic and takes priority over the EN-
ABLE function. Only at the end of the POWER ON RESET DELAY will the ENABLE input
become active. If active parking is desired, it will be accomplished under control of the Vi sig-
nal, otherwise it is an automatic function at power down.
VRer input The reference voltage input is basically that voltage, at which the output current is zero.
ERROR AMP IN | Inverting input of error amplifier. The non inverting one is internally tied to Vrer.
input
ERROR AMP OUT | Error amplifier output pin.
output
OUTPUT A power | Voice Coil power output.
output
OUTPUT B power | Voice Coil power output.
output
SENSE AMP IN | Sense amplifier input pins. The sense resistor is connected across these pins.
A/B__signal input
SENSE AMP OUT | Output pin of sense amplifier.

AMPOUT  output

Output of an internal op-amp for general application.

AMP+ input

Non inverting general purpose op-amp input.

AMP- input

Inverting input general purpose op-amp input.

6/9
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BLOCK DESCRIPTION
OUTPUT STAGE

It consists of two Power Op Amps connected in
bridge configuration.

CURRENT SENSE AMPLIFIER

Differential amplifier whose inputs are connected
to the sense lines and whose output is accessible
externally. Closing the loop will transform the
differential voltage signal from the sense lines into
a current signal for the Error Amplifier.

ERROR AMPLIFIER

Error amplifier which drives the output stage. The
input and the output pins are accessible exter-
nally.

POWER SUPPLY MONITOR OPERATION

The circuit monitors the logic supply voltage input
(typ 5V) and activates Power on Reset and Write
Disable output when such a supply drops below
the safe operating limit. After the logic supply volt-
age reaches its nominal value a delay capacitor
has to be charged [Tdelay=3x10e5 x C sec] be-
fore Power on Reset and Write Disable outputs
change from low to high level. Falling edges of

Figure 1: Application Circuit

1L6243-L6243D

Write Disable and Power on Reset are delayed
(typ 4us) in order to disable the writing on the disk
before the Power on Reset is activated. An addi-
tional supervisor circuit is present in the IC with a
programmable threshold, which is set by an exter-
nal resistive divider. The TTL compatible output
can be used separately or connected to Park
input in order to park the head.

The Vce sense output pin can also be connected
to 5V filter input in order to implement a POWER
ON RESET function sensitive both to 5V and Vcc.

PARKING CIRCUIT OPERATIONT

The voice coil driver is switched into the parking
condition when Power on Reset output or Park
input are low. In such a condition a fixed voltage
is superimposed on the load and the value of
such a voltage is set by connecting an external
resistor between Park Voltage Program input and
ground: (Vpark=Rext x Iref, Iref=100pA typ). Con-
necting ENABLE input to GND the driver will be
disabled (outputs in high impedance mode).

THERMAL SHUTDOWN

It will disable the IC when the junction tempera-
ture exceeds the threshold value above which the
device could be damaged.

AMP

WRITE DISABLE
POWER ON RESET o
1

UCCo

PARK VOLTAGE
SETTING

** OPTIONAL FILTER CAPACITOR

UCC LOGIC
SENSE SUPPLY
UREF out (5V)

% UALUES TO BE SET IN THE APPLICATION

PARK uCC
T JRETRACT (FROM SPINDLE DRIVER)

UOICE COIL

NS1LE243-86

ucc(12v) ENABLE

(STl

719
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1L6243-L6243D

Figure 2: Waveforms

LOGIC SUPPLY SENSE

POUER ON DELAY INPUT:

WRITE DISABLE

POWER ON RESET

—
H91L6243-67 :
Td POUER ON RESET DELAY
8/9
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L6243-16243D

THERMAL CHARACTERISTICS

Figure 3: Rt (-amb) vs. Dissipated Power Figure 4: Rth (-amb) vs. Dissipated Power
Rth jamb 191L6243-88 Rth 191L6243-69
(°C/u) (°C/U) | SINGLE PULSE H@-29
Pd=2U MOUNTED ON BOARD ~
se 30 L~
COPPER AREA THICKNESS=35u NO HEAT SINK
Pd-2u
45 18
/ 1sq.cm HEAT SINK
40 3 FOR EACH CORNER

/

35 ™ 1 /

~ |/ COPPER AREA THICKNESS-35u

DIE SIZE-34.808sqg.m1 ls\\\ / DIE SI12E-34.608sq.mils
38 | ON DIE DISSIPATING 0.3 ON DIE DISSIPATING
AREA-16.800sq.m1ls AREA-16.880sq.m1ls
DIE PAD-278 x 278sq.mils DIE PAD-278 x 278sg.mils
25 1 1 1 1 1 8. 1 L 1 1 1
2] 1.0 2.8 3.9 (cm) ©.001 8.01 8.1 1 18 188 (s)
9/9
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‘ SGS-THOMSON L6603
Y/ CROELECTRONICS L6604

MEMORY CARD INTERFACE

ADVANCE DATA

= Single Power Supply operation

Internal Clock Generator or External Clock

Input

» Adjustable Precision of PVS Output Voltage
(2%)

= 100mV/step of the Writing Output Voltage

n /O, Reset and Clock Outputs Protection
Against Short Circuit to GND and to Vpys. DIP28

ORDERING NUMBER: L6603

DESCRIPTION
The L6603 and L6604 are integrated circuits for
applications as interface between different types

of memory card and a microprocessor which ex- PLCC-28
changes data with cards. It operates with a single ORDERING NUMBER: L6604
power supply.
PIN CONNECTIONS
w —
_ 2
as] —_ o
< 2
z = o |~
w w w
n O o |n
X Bt N n N (w
O n ¥ —= DO — lx
oy M rararg
100 1 28 [1 vs 4 3 2 1 282726
RESET [] 2 27 1 1/0 ouT
sed s 26 0 RESET our  Ves ENABLE[]S 25 [] PuM OUT
CK ENARBLE [ 4 25 [3 PUM OUT (*) pAce [| 6 24 []Jck out
Uecs ENABLE (0 5 24 [ CK out (%) DAC1 [ 7 23 ]XTQL
DACe [} 6 23 P XThL (x) pAc2[]8 22 [] xTAL
pAc1 O 2 22 [1 XTAL
pacz [} 8 21 [1 BYPASS (x) pac3[] g 21 []BvPAsS
FROM/ DAC3 [ 9 26 [J UccB (%) DAC4 [] 18 28 [Juces
uP DAC4 [] 18 19 [ vecC (+) pacs[] 11 19 [] veee
pacs ] 11 18 [ UccE/uUCS
DACE [ 12 17 [J pUsI 12 13 14 15 16 17 18
DAC? [ 13 16 [0 PUsS aDJ L N B W
GND ] 14 15 [0 s 852%9235 8
T T O a > >
nesL6683-62 o o o a D
- ~ > 3]
x x o S 189L6683-63
(%) FROM uP >
DIP-28 PLCC-28
April 1990 177

This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice.
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L6603/L6604

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Test Conditions Unit
Vs Supply Voltage 11 \
Top Operating Temperature Range -20 to 70 °C
Tstg Storage Temperature Range -40 to 150 °C
THERMAL DATA (*)
DIP 28 PLCC 28
Rihj-amb | Thermal Resistance Junction-ambient Max 80 100 °C/W

(*) With all the pins soldered to printed circuit with minimized copper area.

PIN FUNCTIONS
Pin Name Function
1 /0 Input of the Bidirectional Data Line
2 Reset Control Input for Reset for Cards with pP and Memory
3 St Strobe for Cards with Memory (TTL compatible)
4 CK ENABLE Commutation for uP Cards CK ENABLE = 1 (internal clock)
5 VCS ENABLE Control Input for VCS Supply Voltage for the Card
61013 DAGO to DAC7 tcic?r:;tm Inputs for Programmation of Veys Supply (see Application Informa-
14 GND Ground
15 Vevs Programmable Supply for Memory Card (no use with decoupling capacitor)
Note 7 (to the card)
16 Veys Adj Adjustment Input for 2% Precision Vpvs Output
17 PVS | Input for Vpys Voltage Regulator
18 Vcs Vee E Inputs for Connection of Power Transistor (Vcs regulator) (decoupling capa-
19 o] citor on pin 18 <100nF if necessary) Note 8
20 B (pin 18 to the card supply)
21 BYPASS Reference Output Voltage (decoupling capacitor > 150nF). Note 9
22,23 XTAL Inputs for X-tal Connection. Note 10
24 CKOUT Output for Clock Signal (TTL levels). Note 11 (to the card)
25 PWM OUT Output for DC/DC Step-up Converter
26 RESET/OUT Reset Output. Note 11 (to the credit card)
27 1/0 Out Output I/0. Note 11 (to the card)
28 Vs Power Supply (Note 12)

ELECTRICAL CHARACTERISTICS (Vs = 8.5V; Tj = 25°C unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit Note
ViH Input High Voltage 2 \Y 1
ViL Input Low Voltage 0.8 \ 1
[hH] Input High Current 250 pA 2
500 pA 3
100 nA 4
400 | pA 5
200 | pA 6
L7 SGS-THOMSON 4
Y/ MicRoELECTRONICS
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L6603/L6604

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. | Max. Unit | Note
| e | Input Low Current 150 pA 2
300 pA 3
10 uA 4
200 pA 5
300 pA 6
Isw Supply Current Writing Mode | Vpyvs = Vpysw max 40 50 mA 13
(pin 28)
Isr Supply Current Reading Mode | Vpvs = Vpysr 40 50 mA 13
(pin 28)
Istoy Stand by current (pin 28) All functions inhibited 35 50 mA 13
Ves Output Voltage Range Vs=7to 10V; 4.8 5 5.2 Vv 8;13
lcs =0to -150mA;
Tamb = -20 to 70 °C
AVes Load Regulation Ics = 0 to -150mA 0.18 % 13
Ves
AVes | |ine Regulation Vs =71010V -50 B | 13
Ves
AVes Temperature Coeff. of Out- _ °
A put Voltage Vos Tamb =-20t0 70°C 65 dB
tott1 Fall Time of Vcs Fig. 1; CL = 30pF; 200 us 13
lcs = -30mA
Fig. 1 CL=30pF
tie | Fall Time of Veys Write to Read Yevs (V) 200 | ps | 13
2V/us
Ics max | | Maximum Operating Current Ves -4% Vcs 180 mA 8;13
| lest | Short Circuit Current limit 70 100 mA 8;13
Vpvsw max [ Maximum Programming Voltage Vs =8to 10V; 245 25.5 26.5 \ 13
(writing mode memory) lpvs = 0 to -30mA
Vpvsw max | Maximum Programming Voltage Vs =7to 10V; 20.15 21 21.85 \ 13
(writing mode memory) lpvs = 0 to -40mA
Vpvsw min | Minimum Programming Voltage Vs =7to 10V; 4.9 5.1 5.3 Vv 13
(writing mode memory) lpvs = 0 to -50mA
Vpvsr Output Voltage Range of PVS Vs =710 10V; 4.8 5 5.2 A 13
(reading mode memory) lpvs = 0 to -20mA
lpvs = 0 to -30mA
@ Vpvs =25.5V;
AV lpvs = 0 to -40mA
PVS Load Regulation @ Vpvs =21V, 0.8 % 13
Vpvs lpvs = 0 to -50mA
@ Vpys=5.1V;
Writing Conditions
AVs ; ; lpvs = OmA;
AV Line Regulation Vs = 7 to0 10V 50 dB 13
A Vpys Temperature Coeff. of Out- lpvs =0 MA, 74 dB
AT put Voltage Vpys Tamb =-20to 70 °C
lpvs max | | Short Circuit Current Limit 50 70 100 mA 13
Vevs ADJ | Differential Voltage between -5 5 % 13
-Vcs Vpvs (reading mode) & Vcs
tpLH1 Turn ON Time of Vcs Fig. 1 CL = 30pF 1 ms
tpLH2 Turn ON Time of VPVS Fig. 1 CL = 30pF 50 200 us 13
il L3 SGS-THOMSON
Y/ ricRozLECTRONICS
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L6603/L6604

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. | Typ. [ Max. | Unit | Note
tont Rise Time of Vcs Fig. 1 CL = 30pF 200 us 13
ton2 Rise Time of Vpvs VPVS =5t025.5V; 200 us 13
Fig. 1 CL = 30pF
VoHt1 High Output Voltage (pin 26) (pin 26) VCSmin 4.2 4.8 Vv
loH = -200pA
Voui Low Output Voltage (pin 26) (pin 26) VIH = 2V 0.15 0.4 \
loL =+200pA
Vsci1 Max Output Voltage during Short- Vcs \
circuit between Vpys and pin 26 +0.3
| Isc2 | Short-circuit Current Limit (pin 26) 0.5 mA
VoHz High Output Voltage (pin 27) VCSmin lox=- 1.9 Vv
500pA
Vleax =2V
VoLz Low Output Voltage (pin 27) Vesmax  loL = 200pA 1 \Y
ViHmin = 0.8V
Vsca Max Output Voltage during Short- Ves "
circuit between VPVS and Pin 27 +0.3
| Isca | Short-circuit Current limit (pin 27) | I/0 = 4.2V 30 mA
Vohs High Output Voltage (pin 24) lon = -200pA 3.5 4.1 )
Vota High Output Voltage (pin 24) lon = -10pA 4.1 4.2 \
Vois Low Output Voltage (pin 24) loL = 200uA 0.1 0.4 \Y%
Vsc3 Max Output Voltage during Short- Vcs Vv
circuit between Pin24 & Vpys Out- +0.3
put
| Isca | Short-circuit Current Limit (pin 24) 35 mA
ton Rise Time of Clock Output (pin Fig. 2 fxtaL = 15 ns
24) 4.91MHz
CL = 30pF
toft Fall Time of Clock Output (pin 24) | Fig. 2 fXTAL = 18 ns
4.91MHz
CL = 30pF
Duty Cycle (T1/T) fxraL = 4.91MHz 50 %
Cr =30pF
Note 1: For inputs Vcs enable, Reset, /O, St, CK enable DAC (0-7)
Note 2: Forinputs DAC (0-7), lin 1s forward; Iy 1s coming out.
Note 3: For input CK enable; I is forward; I is coming out.
Note 4: Forinput Reset; s and I are both forward
Note 5: For input Vcs enable, hn is forward; I is coming out.
Note 6: For Input I/O; I and I are both coming out.
Note 7: Internal thermal protection & current limiting system (see Block Diagram)
Note 8: Current imiting with "fold back system" (fig. 4)
Note 9: Internal current imiting system
Note 10: Input for external clock (fig. 3)
Note 11: Output protected against short-circuit to ground and to Vevs
Note 12: The Vcs Voltage Regulator and the DC/DC step-up converter must be supplied with the same voltage.
Note 13: See functional Test Circuit
5/7
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L6603/L6604

APPLICATION INFORMATION

Operation of Programming Supply Vpvs

The output voltage VPVS can be programmed
from 5V to 25.5V by steps of 0.1 V and can be ex-
pressed as follows:

_ Decimal value of code DAC0-7

Vvps 10

Writing mode (Decimal value of code 51 to 255):
Vpyvs = 5.1 t0 25.5V

In the latter case, the voltage drop between out-
put of converter DC/DC (PVSI) and Vpys is con-
stant and typically of 3V.

The Decimal Value of an 8bit word is computed
as it follws:

it )
0 0 0 0 0 0 0 0 X=L
on ")
128( 64 | 32| 16| 8 4 2 1 ifX=H

(*) Corresponding Decimal Value

When Vpys is requested to be of 21V the Decimal
Value of Code DAC 0to7 is 210, that is obtained
by:

128+ 64+ O+ 16+ 0+ O+ 2+ O

Then the word is the following:

[HIH]L]JH] L] L]H] L] Frompp

The throuth table of Ckout is the following:

Word Strobe (pin3) | Ckenable (PiN4) | Crkout (pin 24)
X | X | X | X | X | XX | X | aceg " L L
Bit L L H
70615 4182110 X H Clock
Figure1: Vcs (Vcc) and Vevs (Vep) Times test sequence
58% \ )
Ucs ENABLE :
. sex
: A Ucs-4X%X A
.. . { . i \ 10% .
Ucs (Ucc) .= it L a0
.. e ton1 toffl -r—me ..
tpLH‘L-ﬂ:——Zd- WRITE LEUVEL - -
Lo 98% i \ oo
© READ LEVEL o KR READ LEVEL
Upus (Upp) ..= . : p :
Lo . . o (1msec min) . .
tpLH2 +———¢ : 4 :
K (S@msec min) _L ‘tonz . E
8 B: 8 o
. : 8 8 nE8sLE663-68
8. 8: : :
o @ B . ] :
o, bl N o
5. g g: g
t1 t2 t3 tn
6/7
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L6603/L6604

Figure 2:Clock Output Waveform and Times

ton. tof% T

ngsLE663-84

Figure 3: Input for External Clock

6.8K 25

XTAL
EXT. CLOCK J_LI—

23 O XTAL

MBSL6663-66

Figure 4
Ucs (V) . EICS typ-:_
5 —
_ N
4 +1Ics=68 to 156 mA .
. 0.75V
3l lknee (typ. value)=Wm—(A)
2 -+
1 T .
: ©|1cs|
+——+ 44—t
0 . 168 .200 +388 (mA)
nseL6663-69 1csl Ics max Iknee
717
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L6605

SMART CARD INTERFACE

8 DIFFERENT Vpp OUTPUT VOLTAGE
LEVELS
= Vpp, Vcs RISE AND FALL TIME FULL SPEC
WITH ISO/IEC 7816-3
= POWER SUPPLY OUTPUT FOR MEMORY
CARD (5V/80mA)
= POWER ON/OFF RESET
= Vpp, Vcs SHORT CIRCUIT PROTECTIONS
» INTERNAL STATUS FAILURE CODING
- SHORT CIRCUIT CODE
- INSERTION FAILURE CODE
- OVERTEMPERATURE FAILURE
= ANTI-BOUNCING SYSTEM
= INPUT/OUTPUT LOGIC TTL COMPATIBLE
= THERMAL PROTECTION

DESCRIPTION

The L6605 is an IC dedicated as intelligent inter-
face between different types of smart cards and
microprocessors. The internal architecture can be
shared in a power supply section and in a diag-
nostic parts.

The power supply section can deliver in output
5V/80mA to supply the card and Vpp/50mA to

BLOCK DIAGRAM

PRODUCT PREVIEW

Multipower BCD Technology

Powerdip 12+3+3

write the memory inside the card; the Vpp voltage
can be programmed by means of the 3 serial
input bit (see TAB, 1).

Table 1: 3 bit DAC CODE

CODE Vpp
000 5V
001 10V
010 12.5V
011 13.5V
100 15V
101 18V
110 21V
111 25V

US  UCSO UPPIN UPPO  PRG
— UCs-5V I; UPP-DAC ;[ 3 BIT
VCSEN © (£3%) (+2.5%) Je—  DAC
l ! T 9t
uCs. ICS UPP. IPP cK .t-
DIAGNOSTIC DIAGNOSTIC
DATA
DIRECT. i
TRG K cs REGISTER
IRQ Qe i
LOGIC 1 | K I.g_
T STATUS
ANTI- REGIST.
SUITCH O BOUNC.
i
CEXT
Chounce é CK  GND(2+2)

M96L6665-61

cs
DATA

May 1991

17

This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice
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L6605

DESCRIPTION (continued) the bidirectional pin DATA configurated in output.
The diagnostic part allows to monitor failures due The antibouncing circuitry, active during card in-
to overcurrent, overtemperature or wrong card sertion only, rejects ripetitive switching-on of the
posttioning. The failures are internally coded and power supply sections.

readable inside the STATUS REGISTER through

PIN FUNCTION
Pin Description
Vs Input Power Supply voltage for V¢s regulated output and for device supply
Vsso Output regulated voltage for card supply; Icsmax = 80mA; overload protected (81 to 200mA)
Voo Input power supply for Vor regulated voltage
VpeerouLt Programmable output regulated voltage for memory card writing; 8 voltage levels are allowed by
'means of 3 bit DAC. Ippmax = 50mA
Vzsen ! Active Low) VCS supply input enable; lts value 1s fixed from the uP allowing or not the normal R/W
_operations on the card
SWITCH | Input signal produced by the reader system indicating that a card has been inserted. Internally, an anti-
' bounding system :s provided to avoid multiple switching.
cs Chp select (actve low! CS low level indicates an I'O operation request from P
IRQ Interrupt Request (Active low).
| An iRQ lew :evel indicates that a card insertion extraction or Failure has occured.
PRG ‘Program Active low).
. PRG low -evel enables L6625 to deliver in output the Vpeo level set by 3 bit DAC.
DATA i: O pin for data exchange between pP and the device. Through this pin flow 3 bit input DAC or 2 bit
STATUS REGISTER code.
CK External clock
Cex- _Pin to cornect an externa! capacitor for antibouncing delay time.
GND 4 pins to grotind

PIN CONNECTION (Top view)

C

PRG [ 1 18 [0 CLK
UppOUT [ 2 17 [0 SWITCH
Upp O 3 16 [0 CEXT
GND [ 4 15 [ GND
GND [ 5 14 [J GND
GND [] 6 13 [J GND
us O 7 12 [ IrRQ
Ucs0 [ 8 11 [ DATA
€s o 18 [0 UcsEN
Mns1L6685-66
217
Ky S6STHOMSON
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ELECTRICAL CHARACTERISTICS (Vs = 12V; T, = 25°C)

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vs Supply Voltage 10 12 15 \
Ves Card Supply Voltage Ics = 80mA, Vs = 12V 4.85 5 5.15 \Y

(Logic Inputs onset)
lcs = TmA to 80mA 4.75 5 5.25 \Y
Vs = 10V to 15V
Ics Current Supply Card 80 mA
Icss Ics Short Circuit VS =12V 81 292 mA
Vepl Vep Supply Voltage Vepc + 33 \
25V
Vero Programming Voltage Ipp = 50mA; Vepr = 30V, 2.5% | Voac | +2.5% \
Ton < 5ms
Ipp = 1mA to 50mA 5% | Vzaz | +5% \
Voo = max 32V (see rnote 1)
lep Output Program. Current Voo = 30V 52 ~A
lpps lpp Short Circuit 51 150 mA
ton Vep. Rise Time CL = 100pF: I. = 50mA (see 200 us
toit Vep. Fall Time note 1) | 200 us
tshadow Shadow Timing Coo.rce = C 1UF  see note 2) | 1 ~s
tekon Clock ON Time 1 us
tcKOFF Clock OFF Time 4 s
to Delay Time Croap = 50pF. Isink = 4mMA, 250 ns
tsET-UP1 1st bit Set-up Time Vi=04V 500 ns
tHoLD1 1st bit Hold Time 500 e ns
tsET-UP2 Data Set-up Time 530 | ‘ns
tHoLD2 Data Hold Time 500 rs
f Clock Frequency 5C2 KHz
SR Vpp Slew Rate From rest state to programm- 2 Vs
Ing state and viceversa
VstH Power ON/OFF Threshold Logic inputs onset g5 95 \
VsHy VstH Hysteresis cs v
Ts Thermal Shutdown ' 180 °C
TH Thermal Hysteresis | 29 *C

Note 1: True for values in Tab 1 only
Note 2: Antibouncing circuitry active during card insertion only.

CIRCUIT OPERATION

CARD POWER SUPPLY

Regulated voltage to supply the card (5V/80mA).
During nominal condition (Vs = 12V, Ics = 80mA)
the Vcs range variation is equal to + 3%.

While during line/load variation (Vs = 10V to 15V;
Ics = TmA to 80mA) the VCS range is + 5%.

An internal circuitry checks the Ics level; the pro-
tection block activates an IRQ with the proper
failure code when the output current is in 81mA to
200mA range.

PROGRAMMING POWER SUPPLY
L6605 works in step-down mode by means of the

programmed output voltage Vep.

8Vpp levels can be selected programming the 3
bit DAC as per Table 1. During nominal condi-
tions (lpp = 50mA; Vepi = 30V) the Vpp range vari-
ation is equal to +2.5%: while during line/load
variation (lpp = TmMA to 50mA; Vppl = max. 33V)
the Vpp range is £5%. An internal circuitry checks
the Ipp level; the protection block activates an
IRQ with the proper failure code when the output
current is in 51mA to 150mA range. Under the
power ON/OFF threshold value the logic section
and the power supply regulators are disabled.

LOGIC SECTION
L6605 includes a logic circuitry in order to protect,

L7 S5S:THOMSON 87
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both card and itself.

If a failure occours an asynchronous IRQ_is sent
to the pP; consequently the uP forces low CS sig-
nal as 1/O request.

After CS variation the pP sends also one "data di-
rection bit" into DATA DIRECTION REGISTER.

n Direction bit = "0"
Pin DATA is configurated in output and the puP
reads the 2 bit STATUS REGISTER content

Code 1st bit 2nd bit
0 No insertion No Failure
1 Card Inserted Failure

Figure 1: Card Insertion

Failure could be overtemperature or short circuit
over the 2 regulators (VPP, VCS).

= Direction bit = "1"
Pin DATA is configurated in input to allow the 3
bit DAC loading and than the programming of
Vppo output level voltage. (see Table 1).
During card insertion only resing edge of switch
signal is detected , while during card extraction
switch level is detected

tshadow +—>

/L
7/ 7/

‘tD tSETUP1.tHOLD1

‘tHOLD2

/ .
©)
DATA /F .

‘tSETUPZ :

/ e e - - - - . - - -
SWITCH .
Ira TIRG off b
cs R - .
: tCKON ECKOFF
o« ] /SN N\ \ . ’

n98L6665-62

Ucse T T - - -
tHL  —
R Y
. ; !
ucs I GND — ...
: 5y
I/—//
UPP /F 1F A
EDELAY on e—»
I » 2
PRG T - - - - - - - -

@ INPUT BIT COMING FROM uP - *8° MEANS READ MODE - *1* MEANS WRITE MODE
(@ CARD INSERTION CODE - "@° NO INSERTION - "1 INSERTION
® UPP, UCS FAILURE CODE - "8° NO FAILURE - "1 FAILURE OCCOURRED

sl L3y SGS-THOMSON
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Figure 2: DAC Loading and Programmed Voltage on Set
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Figure 3: End Normal Operation
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Figure 4

CARD EXTRACTION
DURING PROGRAMMING

SHORT CIRCULIT
DURING PROGRAMMING

(@ CARD INSERTION CODE - "B8° NO INSERTION - *1° INSERTION
@ uPP. UCS FAILURE CODE - "@° ND FAILURE - *1° FAILURE

SUITCH . -
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M206

PLL TV MICROCOMPUTER INTERFACE

s HIGHLY INTEGRATED SOLUTION INCLUD-
ING PLL SYNTHESIZER, NV MEMORY, D/A
CONVERTERS, BAND SELECT OUTPUTS,
CLOCK OSCILLATOR, IR SIGNAL PRE-PRO-
CESSOR AND SERIAL BUS INTERFACE
32 x 16 BITS OF NV MEMORY WITH LIFE-
TIMES OF 10* CYCLES/WORD AND MINIMUM
10 YEARS RETENTION STORES TUNING
DATA FOR 30 CHANNELS PLUS PRESET
VALUES FOR THE SIX ANALOG OUTPUTS
PRE-PROCESSOR FOR INFRARED REMOTE
CONTROL SIGNALS REDUCES COMPO-
NENT COUNT
SIX PWM D/A CONVERTERS WITH 64-STEP
RESOLUTION
= FOUR OPEN-DRAIN BAND SELECT OUT-
PUTS RATED TO 13.2 V
= ON-CHIP 4 MHz CLOCK OSCILLATOR WITH
BUFFERED OUTPUT
INTEGRATED DIGITAL POWER-ON RESET
3-WIRE SERIAL BUS TO LOAD/READ INTER-
NAL REGISTERS

DESCRIPTION

The M206 is a highly integrated, programmable LSI
integrated circuit for microcomputer controlled TV
applications, realized using an advanced N-channel
double polysilicon gate technology (NVMOS) that
allows the integration of non-volatile memory and
standard logic on the same chip.

It contains a phase-locked loop (PLL) synthesizer,
six pulse-width modulation (PWM) digital/analog
converters, afour-bit parallel output buffer, clock os-
cillator with buffered output, pre-processor for in-
frared remote control signals and a 3-wire serial bus
interface.

The M206 interfaces with a microcomputer through
the three-wire serial bus and is programmed by
loading thirteen internal registers - twelve of which
are readable to simplify programming.

The PLL synthesizer requires an external 64 + 15/16
prescaler and divider and works with a phase com-
parator reference frequency of 0.9765 kHz. Outputs
are provided to control the division ratio of the pres-
caler and to signal the out-of-lock condition to the
microcomputer.

June 1991

The infrared remote control signal pre-processor
consists of a preamplifier, a squarer and a digital fil-
ter to separate noise from signals transmitted by the
M708, M709 and M710 remote control transmitters.
The output of this pre-processor is connected to the
interrupt input of a microcomputer programmed to
receive and decode the signal.

The M206 is supplied with two separate 5 V supply
inputs, each provided with internal power-on reset
circuits. The first, Vbp1, supplies the remote control
and clock circuits in both standby and TV set oper-
ation. The second, Vppz, supplies the rest of the cir-
cuits and is only active during TV operation.

The M206 is packaged in a 28-pin dual in-line plastic
package.

DIP28

(Plastic Package)
ORDER CODE : M206B1

PIN CONNECTIONS

ano [ |1 N~ 28 |_] pas
oa3 [ |2 27 | ] pas
pAa2 [ |3 2| | pas
oAt |4 25| | ms
Vooe [] 5 24 | ] wr
Voor || & 23| ] 8o
cun |7 22| ] .3
crout [| 8 21| ] B2
ceurF |9 20 | ] B1
reout [| 10 19 | 7] Test
ReiN [ ] 11 18 |_] pmc
seo [ | 12 17 |_] poI
SBE [| 13 16 |_] OL
seC [ | 14 15 |_] pco

91DSM206-01
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PIN DESCRIPTION

DA1-DAG6 - Digital/Analog converter outputs (open-
drain outputs)

Output from the six pulse-width modulation D/A con-
verters.

B0-B3 - Band drive outputs (open-drain outputs)
Outputs from the four-bit buffer used for band selec-
tion.

SBD - Serial Bus Data (bidirectional)
Data line for serial communication with a microcom-
puter.

SBE - Serial Bus Enable (bidirectional. active low)
Enables serial bus transmissions.

SBC - Serial Bus Clock (input. active low)
Clock for serial bus transmissions.

RCIN - Remote Control signal Input (analog input)
Input to the infrared remote control signal prepro-
cessor. Connected to the output of the IR preampli-
fier. Minimum input level 0.5 V peak-to-peak.

RCOUT - Remote Control signal Output

Output from the infrared remote control signal pre-
processor. To be connected to the interrupt input of
a microcomputer.

PDI - Programmable Divider Input (input)
This pinis the input of the programmable divider and
is connected to the output of the prescaler.

PCM - Prescaler Modulo Control (output)
Control signal to set the prescaler division ratio (15
if high, 16 if low).

2na Gyy S6S:THOMSON

OL - Out of Lock (output. active low)
Signals an out of lock condition. This output is also
active during the power on reset sequence.

PCO - Phase Comparator Output

The output of the phase comparator. Connected to
the input of a low pass filter used to generate the tun-
ing voltage.

TEST - Test pin (input)

The test pin is used only to test the device and is not
specified for customer use. It must be connected to
ground.

CLIN, CLOUT - Clock oscillator connections
A 4 MHz quartz crystal is connected between these
pins.

Vbp1, Vbbz, GND - Power Supply Connections
Vbps is the + 5 V standby supply input ; Vopz is the
main + 5 V supply input.

MS - Memory Supply Input (input)
Programming pulses for the NV memory are sup-
plied to this pin during store cycles.

MT - Memory Timing (output. active low)
This output supplies the timing for the memory write
pulses supplied to the MS input during store cycles.

CLBUF - Clock Buffer (output)

This is a buffered output from the on-chip clock os-
cillator and can be used to drive other components
(for example the microcomputer).

MICROELECTRONICS
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BLOCK DIAGRAM

PWM
CONVERTER

}——V DA1

PWM
CONVERTER

o

PWM
CONVERTER

——» DA3

PWM
CONVERTER DA4

PWM
™ converTer[ — * PAS

T
sﬁ‘>|<

PWM
CONVERTER

}—b DAs

SBD<—»| P T ro1
L ~ Re > COUNTER |—p pMC
SBE AND
SBE <€—»
e R7 || PHASE [—P=PCO
COMP | 0L
[
x PHASE COMP_OUTPUT | CONTROL
E
R “’{ R8 '——' BUFFER l::> B0-83
" R9 1
«——MsS
— > »| NVRAM
~ R0 ~ 32X 16 BIT
—— MT
> R11 la—p|
A
_____|MoDIFY STATUS
[« R12
POWER ON RESET
A 4
IR AMPLIFIER OSCILLATOR| T aMHz
RCIN —— SQUARER —
DIGITAL FILTER BUFFER
] v
RC OUT =« -

91DSM206-02

FUNCTIONAL DESCRIPTION

CLOCK

To use the internal oscillator a 4 MHz quartz crystal
is connected between the pins CLIN and CLOUT. If
an external clock is used this must be connected to
CLIN and CLOUT left unconnected or, if required as

a clock output, loaded by a capacitor up to 15 pF.
The minimum external clock amplitude is 2 V peak-
to-peak. A buffered clock output, CLBUF, is pro-
vided which can drive up to three + 100 pA loads.

|

=

I—-—O 2 Vpp typ at4MHz

F 15pF (total capacitance)

91DSM206-03
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LOADING AND READING INTERNAL REGISTERS

The M206 is programmed by loading a set of internal registers through a 3-wire serial bus. The functions of
these registers are summarised in table 1.

TABLE 1 : Summary of Internal Registers

i Addr
Nt 5T T T e ! Function
0 L L L L 6 D/A Converter n° 1
L L L H 6 D/A Converter n° 2
2 L L H L 6 D/A Converter n° 3
3 L L H H 6 D/A Converter n° 4
4 L H L L 6 D/A Converter n° 5
5 L H L H 6 D/A Converter n° 6
6 L H H L 7 PLL Counter (MSB)
7 L H H H 8 PLL Counter (LSB)
8 H L L L 7 Buffer Outputs/Phase Comp. Output Control
9 H L L H 5 NV Memory Address
10 H L H H 8 NV Memory DATA
11 H L H H 8 NV Memory DATA
12 H H L L 2 NV Memory Modify Control/Reset Control

The 3-wire serial bus consists of the signals SBD Data is accepted when the clock is low (active) and
(Serial Bus Data), SBE (Serial Bus Enable) and SBC latched into the M206 on the low-high transition of
(Serial Bus Clock). The enable and data pins, SBD the clock. All bus transfers are controlled by SBE.
and SBE, are bidirectional.

REGISTER LOADING. Serial data transferred from the microprocessor to the M206 has the following format :

s Tparav]mmw | a3 [ a2 | & J a0 J o7 [ os | os ] o« | 03 Joz | oo Joo ]
— —

S.5027

88DSM206-04

Bit +Description
cs Chip Select (always low)
PARITY | Parity bit (the number of " H " bits transmitted is odd)
R/W Read/Write. High for Register Load ; Low for Register Read
AO-A3 Register Address (see table 1)
D0-D7 Data to be loaded into register (load operation only)

The received data word is checked - length, CS and the microprocessor by forcing the SBE line low for
parity - immediately after the low-high transition of 20-24ps.
SBE. If the received word is valid this is signalled to

414
” ISR i

TAB-01

TAB-02
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so0 I S

SBE

. 20to24pus

— ]
! i
3 1

I1 I

$-5422

RECEPTION OK

88DSM206-05

REGISTER READING. M206 registers are read by
transmitting a 15 bit word as shown in fig. 4 with R/W
low and the address of the register to be read in AO,
A1, A2, A3. Bits D0-D7 can be high or low except
when register 9 is addressed.

If this word is received correctly the SBE line is im-

mediately pulled low by the M206 and after 24 us the
contents of the addressed register will be available
to be read. The microprocessor reads this data by
sending eight clock pulses. Data is output on the
low-high transition of SBC and the first data bit is
available before the first clock pulse.

| I I S —1 o L oo ] -7 7T [ T
U Uttt T U U U
-U 24ps
T . I |
|
REC%:TION DATA READY < s
88DSM206-06

LOADING THE NON-VOLATILE MEMORY. Datais
stored in the 32 x 16-bit NV memory by loading the
new contents into registers 10 and 11 then the ad-
dress into register 9. The memory modify cycle
begins when the address has been loaded and suc-
cessful completion is indicated by a logic "1" in bit
zero of register 12.

The time for a modify cycle varies from a few milii-
seconds to several hundred milliseconds during the
device lifetime and is not internally limited. The stor-
age operation should be aborted after one second
if it proves unsuccessful. This is done by setting bit
zero of register 12.

READING THE NON-VOLATILE MEMORY. The
NV memory is read by loading the address into reg-
ister 9. The contents of the addressed word are
automatically loaded into registers 10 and 11 and
can be read by two register read operations. The
data is ready 200 ps after the address load.

PLL COUNTER

The PLL counter consists of a single counter that
acts as the program counter (11 bit) and is swallow
counter (4 bit) alternately. Data for the PLL counter
is loaded into registers 6 and 7. Register 6 must be
loaded first because the register 7 load operation in-
itiates the data transfer to the PLL counter.

The reference frequency is produced by dividing the
clock frequency by 4096. With a 4 MHz clock this
gives a reference frequency of 976.5 Hz.

An out-of-lock signal is generated (output OL) when
the phase error between the reference frequency
and the input frequency exceeds 0.72 (2 ps).

The phase comparator output, PCO, has a three-
state push pull configuration with a high level of 5 V
and a low level of 0 V (with zero current sink or
pump). The output impedance (both states) is typi-
cally 200 Q (400 Q maximum). The phase compara-
tor output can be setto a high impedance state (both

L3y S6S-THOMSON 514
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sink and pump transistors off) by setting bit 4 of reg-
ister 8. The output is held in the high impedance
state until this bit is reset. The phase comparator
output should be set to high impedance when
changing band.

RECOVERING LOCK. The phase comparator out-
put can also be set to high and low levels to restore
normal operation when the oscillator stops or the
prescaler functions incorrectly at high frequency.

In the first condition (oscillator off) the prescaler
sometimes oscillates, at high frequency. The loop
reacts by reducing the varicap voltage in an attempt
to reduce the frequency, thus worsening the situ-
ation. This out-of-lock condition is signalled to the
microprocessor (by the OL output) which can set the
phase comparator output to low level, forcing the
varicap voltage up and restarting the oscillator. The
phase comparator output is forced low by setting bit
5 of register 8. After about 1 ms this bit is automat-
ically reset and the loop should lock again.

When the out-of-lock condition is caused by a failure
of the prescaler to operate correctly at high frequen-
cies the loop reacts by increasing the voltage, hence
the frequency, again worsening the situation. To re-
cover from this condition the phase comparator out-
putis set high. This is done by setting bit 6 of register
8 which, as in the previous case, resets itself after
1ms.

The out-of-lock condition could also be caused by
unwanted changes in band or PLL counter contents
provoked by external interference (spikes on supply
etc.). For this reason it is always advisable to reload
the band and PLL counter registers before attempt-
ing to recover lock as described above. If the phase
comparator output is in the high impedance state,
the OL output signals the reset condition but not the
out-of-lock condition.

CALCULATING PLL COUNTER VALUES

a) F = video carrier

b) IF = 38.9 MHz

¢) The frequency to be synthesized is Fs = F + IF
d) The Ref. frequency of the phase comparator is

4.000MHz
4096

e) Using the prescaler 64 + 15/16 the minimum
frequency steps is

Fref x 64 = 62.5 kHz
f) The modulo of division N is given by the ratio

Fref = =0.97656kHz

64 &y $GS-THOMSON

between the frequency to be synthesized and
the reference frequency multiplied by 64. The
result has to be rounded.

Fref - 64

g) With the 64 + 15/16 prescaler and the particu-
lar counter of the M206 the division by N is
given by

Ns=(Is+1)-15+(Rs+1)-16

where | (integer part) controls the division by 15
(program counter) and R (rest) controls the divi-
sion by 16 (swallow counter). For ease of calcu-
lation we decrement Ns by one getting Nc =
Ns - 1.

The numbers Ic and Rc are given by :
Nc=(c+1)-15+(Rc+1)-16
Nc-31=Ic-15+Rc- 16

using the formulas :

NS = Integer rounded [ Fs ]

Rc=Ng-31-15- Integer [NC_31 ]

15
Nc-31-Rc- 16
15
Rs=Rc+1
Is=lc 1

IC=

Example :
Channel 21, F = 471.25 MHz
Fs=F +IF, Fs =471.25 + 38.9 =510.15 MHz

6
Ns = Integer rounded M
62.5-10

= Integer rounded [8162.4] = 8162
NC= NS— 1=8161

Rc =Nc-31-15- Integer [NC1_531]
=8161-31-15.- Integer[w]

=8130- 15 - Integer [542]
=8130-15-542=8130-8130=0

_Nc-31-Rc-16 816131
- 15 R

Rs=Rc+1=0+1=1

Is=lc—1=542 -1 =541
R and | have to be translated into binary code.

Ic

=542
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DIGITALZANALOG CONVERTERS

The six pulse-width modulation (PWM) D/A conver-
ters have a resolution of 64 steps and an output fre-
quency of 16 kHz (with 4 MHz clock). At power on
reset they are set to a duty cycle of zero.

POWER ON RESET

The Vpp1 and Vop2 supplies have an integrated digi-
tal power on reset with a duration of 250 ms.

The reset condition is signalled by a low level on the
out-of-lock output, OL. The microprocessor can test
this condition by reading bit 1 of register 12. This bit
is zero during power on reset and the OL output re-
mains active until itis read. Reading this bit automat-
ically restores it to a high state.

During power on reset time commands from the mi-
coprocessor are not acknowledged. Power on reset
also sets the phase comparator output to a high im-
pedance, state. Itis restored by resetting bit 4 of reg-
ister 8.

REMOTE CONTROL SIGNAL PRE-PROCESSOR

This section contains a preamplifier, squarer, digital
filter and a pulse generator. The digital filter enables
the pulse generator only if three successive nega-
tive going pulses (4 edges) are detected. The dis-
tance between these pulses must be in the range
24-27 us (about 37-41 kHz with a 4 MHz clock). The
input is not tested for the duration of the output pulse
(192-256 ps).

If this pre-processor is used in conjunction with
M709 or M710 remote control transmitters valid sig-
nals can be recognized in the presence of extreme
noise conditions. Separating the signals from the
noise externally in this way reduces the number of
interrupts that the microcomputer has to handle thus
allowing it to concentrate on other takes. To take ad-
vantage of this section the M708, 709, 710 transmit-
ters must operate with a clock frequency inthe range
492-508 kHz.

The input can be DC or AC compled to the I.R. pre-
amplifier.

In case of DC coupling the quiescent input level is
suggested tobe 1.5 V.

INPUT I l

ouTPUT

U

11123,

IR

L

I min192 us max256us J

$-5428/2
88DSM206-07

Response of the Digital Filter as a Function of the Input Frequency (in kHz).

f(KHz) <3571 3571 37.03
T(ps) >28 28 27

Vo

5-5429/3

416 43.4 434
24 23 <23
F Accepted— <I I»R; 1;«:797:!—

Undetermined

Undetermined
88DSM206-08
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M206 PROGRAMMING SUMMARY

Registers 0-5 — D/A Convertors 1-6 Register 6 ~ PLL Program Counter.

5 0 6 0
BINARY CODED RO-R5 PROGRAM COUNT 7 bits
ANALOG VALUE 6 bits UPPER 7 BITS
MSB LSB MSB
Register 7 — PLL Program/Swallow Counter.
7 0
T
PROGR COUNT | SWALLOW 8 bit
LOWER4BITS | COUNT s
LSB MSB LSB

Register 8 — Band Drive Outputs/Phase Comparator Output Control.

6 0
| |
PCOH PCOL i PCOZ B3 B2 B1 BO
B0-B3 Band Drive outputs B0-B3
PCOZ Phase Comparator Output High Impedance
PCOL Phase Comparator Output Low Level
PCOH Phase Comparator Output High Level
. PCOH +PCOL +PCOZ ! +Phase Comparator Output
L L L I Normal PLL Operation
L L | H ! HghlImpedance State
L H ¢ L Low for 1 ms then returns automatically to normal PLL operation.
L ' H H Low for 1 ms then returns to high impedance state.
H L L + High for 1 ms then returns to normal PLL operation.
H L H High for 1 ms then returns to high impedance.
H H ! L ' Normal Operation *
H H H ' High Impedance *
* These combinations are not accepted and PCOL, PCOH are automatically reset low after 1 ms
Register 9 — NV Memory Address.
4 0
ADDRESS 5 bits
MSB LSB
Registers 10 & 11 — NV Memory Data.
7 0 7 0
UPPER EIGHT R10 LOWER EIGHT R11
DATABITS 8 bits DATA BITS 8 bits
MSB LSB
/
8 Ly7 SGS-THOMSON
Y/ MiCROBLECTRONIGS
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M206 PROGRAMMING SUMMARY (continued)
Register 12 — NV Modify Status/Reset Status.

1 0
RESET MODIFY :
STATUS | sTATUs |2 DS
Flag L H
MODIFY STATUS Modify in progress. Modify over
RESET STATUS Reset actived. Reset not actived.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter [ "Value Unit
Vob1, Vopz | Supply Voltage ' -03to7 \
Vep Memory Supply Voltage -0.3t028 \
Vi Input Voltage (except Pin 11) -03t07 \
-03to 15 \
Vo (off) Off State Output Voltage (except Pins 2-3-4-26-27-28-20-21-22-23-24) 7
Pins 2-3-4-20 to 23-26 to 28 15 \
Pin 24 28 \
loL Output Current (except Pins 2-3—4-26-27-28) 5 mA
Pins 2-3—4-26-27-28 10 mA
lon Output Current (Pins 15, 9) -5 mA
Prot Total Package Power Dissipation 1 w
Tstg Storage Temperature Range —2510 1 25 *C
Toper Operating Temperature Range 0to 70 °C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress r rating only
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability

STATIC ELECTRICAL CHARACTERISTICS (Tamp = 0 to 70°C ; typical values are at Tamb = 25°C)

Symbol Parameter Pins Test Conditions Min. Tyr [ Max. | Unit
Voos, Vopz | Supply Voltage 5-6 4.75 5 5.25 \
Vep Memory Supply Voltage 25 24 25 26 \
Vi Input Low Voltage 12-13-14-17 0 0.8 \
ViH Input High Voltage 12-13-14-17 24 5.25 \Y
Viep Peak to Peak Signal 1 AC COUPLING 0.5 13.2 \%
V1H Threshold Voltage 11 DC COUPLING [ 1.25 \
VoL Output Low Voltage 10-12-13 | Vpp=4.75V 0.4 \%
16-18-20 | loL= 1.6 mA
21-22-23
9 Vpp =475V 0.4 Vv
loL = 0.2 mA
15 Vpp = 4.75V 0.2 0.4 \
lor=1mA
2-3-4-26 | Vop=4.75V 1 \Y
27-28 loL =5 mA
24 Vop =475V 8 \
loL = 2.5 mA .

IYI ;xsﬁ%mc')rmg”mr?ﬂ?@%

9/14
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M206

STATIC ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Pins Test Conditions Min. | Typ. | Max. | Unit
Vo Output High Voltage 9-18 Vop =475V 2.4 Vv
loh =—0.2 mA
15 lon =—1mA Vope— | Vop2 = |V
0.2 0.4
lo (off) Output Leakage Current | 2—3-4-10-16| Vpp =475V 10 A
20-21-22-23 | Vo oy = 5.25 V
26-27-28
24 Vpp =4.75V 100 HA
Vo (offy = 26 V
e Input Low Current 12-13 Vpp =5.25V 50 200 HA
VoL=04V
loz High Impedance output 15 Vo = 0 to Vppz +20 nA
Current
Iop1 Supply Current Vop1 =525V 8 mA
Ipp2 Supply Current Vopz =5.25V 30 mA
Ipp Memory Supply current 25 Vpp = 26 V mA
o Write Peak 40
Average 11
e FErase Peak 7
Average 4.5
e Read Peak 6
Average 2
DYNAMIC ELECTRICAL CHARACTERISTICS
Symbol Parameter Test Conditions Min. Tup. Max. | Unit
tek SBC LOW Time 50
tokH SBC HIGH Time
tE setup SBE Set-up to SBC falling edge time 0.5
tE hold SBE Hold Time from SBC rising edge
1D setup Data Setup Time 1
tD hotd Data Hold time 1 "
H Time between SBE Rising Edge and 3
OK of Reception
tok OK of Reception Time 22 26
ta Minimum SBC Delay Time from OK of 26
Reception
ta Data Valid Time from OK of Reception 20 25
14 Data Valid Time from SBC Pulse 4
ts Propagation Delay of PMC 0.9
10/14
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TIMING WAVEFORMS
REGISTER LCAD

SBC 'Fsetn ‘ I ] | I I ey
r-—— - e
| .

- -

Cset.n. ‘9 e,
LSV

88DSM22¢8-29

REGISTER READ

38e -j{ [

.
Ehold
e —

o X X

] ] - S - ] BEISH2C6 2
PRESCALER MOCULO CCNTROL TIMING

PR
e — - e

|
11015/16
dvider}

556250
88DSM206-11

s - [yF SGS-THOMSON _ - R

al [TRONIEES
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INPUT AND OUTPUT CONFIGURATIONS
SBC

PDI

VD2
—
O— -l-

gl

S-5415
88DSM206-12

il

S-5416

88DSM206-13

CLIN

RCIN

]
h

5-5417

88DSM206-14

L

S5-5418
88DSM206-15

SBD, SBE

DA1-DA6, B0-B3, OL, RCOUT

[

S-5419

88DSM206-16

._l

5-5420

88DSM206-17

* Depletion transistors

PCO PMC, CLOUT, CLBUF
Vbb2
*_*l
S-5421 5-5435
88DSM206-18 88DSM206-19
12/14
Lyy 365, THOMSON
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TYPICAL APPLICATIONS
Remote Controlled TV Frequency Synthetizer.

[ |
! ]
M709 | - : 64 :
o A _|TDA2320 M705 1| PRESCALER | !
M710 1 i
' '
f 1
T : i
H 1
COMTHOL !
KB )
L™ Im20e | PYERLL !
WMHZ T
CHANNEL py
wornn [212] | M3s70
[ Wl el i le——— 14 ( ONIOFF
pTTTtT T vinto
L200 2TOPIATC ynA4433— — H FLYBACK
U -AFC
TELETEXT
and
VIEWDATA
ON/OFF STHREQ S-selon
88DSM206-20

Remote Control Decoding by Microprocessor.
32 Station Non-Volatile Memory or 30 Station

Memory + Normalized D/A Positions

Flexible System Operation

Frequency Synthesis of all Standard and CAT
Channels

Direct Channel Selection

\Y

+ 4 MHz Fine Tuning (62.5 kHz per Step)
Automatic Search within Channel
TDA4433)

AFC Operation (using TDA4433)

6 D/A Converters

Teletext and Viewdata Data Bus Conversion

(using

Remote Controlled TV Frequency Synthetizer and Clock Timer.

>
MO9S ¥ & [azao
M710 —l
CONTROL BUS
INTERRUPT
LMHz == M 206
M3872 |AFc oniore

ON/OFF

STEREO

[

1

I}

[x]

CHANNEL /PROGH
or

[X
12

‘ TELETE
VIEWDA

XT AND
TA

ON-OFF
M755 M120 :(RCEPROGRAVMIIH.

AM

DAY HOUR MIN'ITES

!

1
i +64
M705 I : IPRESCAL;I

Loop
FILTER

6 ANALOG
CONTROLS

S-5¢311

88DSM206-21

Frequency Synthesis as described in the Basic Configuration with the addition of :
- Further Station Memory, using M120, 1 K NV MEMORY
_ Clock and programmable timer for automatic switch ON/OFF, using M755.

o7

SGS-THOMSON
MICROELECTRONICS
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PACKAGE MECHANICAL DATA
28 PINS - PLASTIC DIP

Dimensions in mm
e=254 e e e e 5 e e e e e e
R LR SR ek B s S ey Bl B b
1 N I | - -
i i | J
445 T TERY T | i’
——— o —— = - — — R | ——
—_ tr \ —
=1 || WM y T |
33 I | i o . ! !
— o L . - . - - w . L - 4’ w )
Y] 2 -
- 5 (o 2
. mdx [ maxr  lq 558 s
T
- - = e »>-
28 . >
|
|
N —_—— e — e == = — —
1 i
7 |
|
i
i
g i e i e e e o]
RS S v g A
1 A B
- — 3733 ma »

1414
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M491B

SINGLE-CHIP VOLTAGE SYNTHESIS TUNING SYSTEM

WITH 1 ANALOG CONTROL

x 16-STATION MEMORY - 7-SEGMENT LED
DISPLAY

= VOLTAGE SYNTHESIZER : 13 BITS

u 4-BAND PRESET CAPABILITY

= NON-VOLATILE MEMORY : 304 BITS

- 16 WORDS OF 19 BITS FOR TUNING
VOLTAGE (13 bits) - BAND (2 bits) - FINE
DETUNING (4 bits)

_ 10* MODIFY CYCLES PER WORD

- MIN 10 YEARS DATA RETENTION
= PCM REMOTE CONTROL RECEIVER
DECODES SIGNAL TRANSMITTED BY M708
VOLUME D/A : 6-BIT RESOLUTION / 8kHz
MEMORY SKIP FUNCTION
AUTOMATIC SEARCH WITH DIGITAL AFT
CONTROL
FINE DETUNING D/A ACTING ON AFT DIS-
CRIMINATOR (16 steps) WITH SEPARATE
STORAGE FOR EACH MEMORY POSITION.
ALTERNATIVELY IT CAN BE USED TO CON-
TROL BRIGHTNESS OR COLOUR SATURA-
TION
x MANUAL SEARCH WITH DIGITAL AFT CON-
TROL
» MANUAL SEARCH WITH LINEAR AFT
» SWEEP SEARCH DISPLAY OUTPUT
SUPPLY VOLTAGES : Vpp = + 5V,
Vpep = + 25V FOR THE MEMORY
» CLOCK OSCILLATOR : 445 TO 510kHz
» INTEGRATED DIGITAL POWER ON RESET
(no external initialization circuitry required)

DESCRIPTION

The M491B s a monolithic N-MOS LS| circuitinclud-
ing a Floating-gate Non-Volatile Memory for storage
of up to 16 stations. Tuning of the station is per-
formed with a 8192 step D/A converter, using the
principle of voltage synthesis.

It is designed for 7-segment LED displays. Direct
memory selection is possible only from remote con-
trol while Up/Down memory scanning is possible on
the set and also from remote control. An option input
for 8 or 16 stations is available.

The circuit also includes a PCM remote control re-
ceiver operating in conjunction with the transmitter
M708. The highly reliable transmission code en-

June 1991

sures error-free signal detection evenin presence of
high noise conditions.

Search of the station is possible in automatic or ma-
nual modes. The circuit can operate with a Digital or
Linear AFT control.

The Digital AFT mode is necessary for automatic
search and requires an external circuit (TDA4433 or
equivalent, e.g. dual comparator plus TV station de-
tector) to convert the AFC-S-curve into an Up/Down
command.

Fine tuning (detuning) is also possible with different
modes of operation.

The circuitis assembled in 40-pin dual in-line plastic
package.

DIP40
(Plastic Package)
ORDER CODE : M491B1

PIN CONNECTIONS

Ves (GND) [ | 1 7 40 | ] vt
MEmoRy suppLy [ ] 2 39| ] vHFml
MEMORY TIMING [ | 3 38| ] catv
FINETUNING DA [_| 4 a7 | unF

TuninG oA [ | s 36 | ] SEGM h4t
DIGITALAFT STATUS [_| 6 as | ] seam g
osc i [|7 34 | ] seaM
oscout [ |8 33| ] seGM e
Voo | @ 32 | ] vgs (GND)
TesT [ 10 31| orT 816
1R INPUT [ | 11 30 | sEGM ¢
AFT1 [ ] 12 29| ] seaM ¢
aFt2 [ 13 28| ] SEGM b
SWEEP DISPLAY OUT [ | 14 27| 7] seaM a
voLuMeD A [ |15 26 | ] MAINS ON OFF
UNEAR AFT DEF [_| 16 25 | ] MAINS ONOPTION
DIGTAL AFTEN [ | 17 20| x
va[|e 2|7 x2
va [|e 2| | x
vi [ 20 21| 7] xa
91DSM491B-01
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M491B

FUNCTIONAL DIAGRAM

us 1 y TOA Yppl2sv)
] |3 48
a5y l 46510510 KHZ
1R VDDJ:gl iy s %6 33& fﬁ-pcsv
n 9 1 3 2 7 8 10
'ss 32 & p—= TUNING DIa
0P1 8116 —= 31 ¢ [ FIuE TuNING i
451013 2V ‘-05':5‘;1
B feano our v
n '/'i‘:b ”F;
] e pE—
/ 'IA/ 14— SWEEP DISPLAY DUT
[l. Jy M4a91B 12 Y auro searce 1o (aFTh AFC S Curve
' Wfarrz ]o.o art wei
5 1’; 6 DIGITAL AFT SIETUS
€ 129 17 ——DIGITAL AFT ENEBLE
< 0 16 —=LINEAR AFT DEFEAT
l_—,_e_ 33 i
- ",— 3 15— voLume ora
oo :: 26— MaNS ONIOFF
20 19 18 26232221 25 MAINS ON OPTION
v - v, - 19 [ x2[x3[xe
A9074-
; 4 R4 W4 R4 - 56037
88DSM491B-02
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop Supply Voltage -03,+7 Vv
Vep Memory Supply Voltage -0.3,+26 \
Vi Input Voltage -0.3,+15 \
Vo (off) Off State Input Voltage (except pin 3) 15 \Y
Pin 3 28 \
loL Output Low Current mA
Led Driver Outputs 20
Pins 6 — 14 20
Pins 4 -5 75
All Other Outputs 5
tod Max. Delay between Memory Timing and Memory Supply Pulses us
Piot Total Package Power Dissipation 1 W
Tstg Storage Teperature -25,+125 °C
Top Operating Temperature 0,+70 °C

TAB-01

Stresses above those histed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification 1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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M491B

DC ELECTRICAL CHARACTERISTICS
(Tamb = 0 to + 70°C, Vbpp = +5V unless otherwise specified)

L7 REHINEN

Pin Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
2-Memory Supply Ipp Memory Supply Current | Vpp = 25V mA
Write  Peak 42
Average 12
Erase Peak 9
Average 5
Read Peak 8
Average 2.5
R Pull Down Resistor 25 | kQ
\ Output Low Volt Vop = 4.75V, loL = 2.5 mA
3-Write Timing Out oL utput Low Voltage DD 5V, lou 5m 8 \
lo offy | Output Leakage Current | Vpp = 4.75 V, Vour = 26 V 100 | pA
4-Fine Tuning D/A | lo (e Vop =5.25 V, Vo (o) = 13.2 V 50 | pA
5-Tuning D/A VoL Voo =475V, loL = 5 mA 1|V
Vi Voo =4.75V, loL = 20 mA .
6-Digital AFT Out | po=475V.lor=20m 15|V
lo (off) Vop =5.25V, Vo (ofy = 13.2 V 100 | pA
9-Power Supply Iop Supply Current Vpp =525V 100 | mA
11-1.R. Input Viep Peak-to-Peak Voltage 0.5 132 | V
Vi Input low Voltage Vpp=5.25V 15| V
12-AFT1 Vi Input High Voltage Vpp=5.25V 3.5 \Y
13-AFT2 I | Input Low Current Voo =525V, Vi = 15V 04 | mA
R Pull-up Resistor 30 kQ
Vi Vpp =475V, loL =20 mA .
14—Display Out o o0 o= SV
lo (off) Voo =5.25V, Vo (o) = 13.2 V 100 | pA
15-Volume D/A VoL Vop=4.75V, loL=4 mA 1 Vv
1o (off) Vop=5.25V, Vo oy = 13.2V 50 | pA
16-Linear AFT Out |__"°- Voo =475 V. lor = 1 mA 04 | V
lo (off) Vop =5.25V, Vo (o = 13.2 V 50 | pA
Vie 08 | V
17-Digital AFT Vi 2.0 Vv
Enable I Vop=525V, V=08V 0.4 | mA
R Pull-up Resistor 30 kQ
18-19-20 Vi 15 | V
V3 ViH 3.5 \
ﬁ} Keyboard In I Voo =525V, Vi =08V ~04 | mA
R Pull-up Resistor 30 kQ
21-22-23-24
X VoL Vob=475V, lo.=1mA 04 | V
4
Q} Keyboard Out
X1 lo (off) Vo =55V 25 | pA
3/16
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M491B

DC ELECTRICAL CHARACTERISTICS (continued)

Pin Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vi 0.8 \
25-Mains On ViH 24 \Y
Enable N Vop =5.25 V —0.4 | mA
R Pull-up Resistor ViL=0.8V 30 kQ
V Vop=4.75V, loL = 100 pA 0.4 \
26-Mains On/Off o o o=
lo Vop=4.75V,Vo =07V -1.6 mA
31-72 V. Voo = 475V, loL = 1 mA 04 | V
3971 oL DD oL
MPX for
Display Out lo (offy Vop =5.25V, Vo (o) = 13.2 V 50 | pA
Vou Vop =4.75V, loL = 1 mA 3 \Y
37-UHF B Vor Vop =475V, lon=—150 pA | 2.4 v
38-CATV{ A
39-VHFIII{ N Vi 03 | V
40-VHFI D Vi 3 v
lo (of) Vop =5.25 V, Vo (oiy = 13.2 V 50 | pA
27-28-29-30-33- VoL Vop = 4.75 V, loL = 20 mA 1.5 \
34-35 Display Out
36-Display Out Vo Vpp =4.75V, loL = 30 mA 15| V
Vi 2.0 Vv
31-Memory 8/16
Vi 0.8 \

DESCRIPTION (All timings at fciock = 500kHz)

PIN 1:Vss

The substrate of the IC is connected to this pin. This
is the reference pin for all parameters of the IC.

PIN 2 : MEMORY SUPPLY VOLTAGE

A supply voltage of 25+ 1V has to be applied to this
pin during the modify and read cycles.

MODIFY CYCLE

A modify cycle consists of three steps :

1. All"1"s are written in the bits of the selected word.
2. All bits of the selected word are erased (all "0"s)
3. The new content is written.

4/16
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Thus a constant aging of all the bits of the word is

obtained.

L7 FESTHIMEN

During both write and erase cycles the memory
status is checked continuously ; therefore after each
write or erase pulse a read operation is carried out.
The write or the erase operations are stopped as
soon as the result of the read operation is valid.

WRITE CYCLE. The peak of the current flowing
through pin 2 during a write operation is shown in
fig. 1, while fig. 2 shows the envelope of the same
current.

The typical write time is 3-4 msfor the first cycles and
increases to about 30 ms after 1000 cycles.

TAB-03
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Figure 1
40mA
12mA
6t lazluL 6us | AFTER ABOUT 30msec
256“5 5-5479
88DSM491B-03
Figure 2
1
(mA)“

40

I

>
Typ.max.20msec Typmax8msec | t(ms)

>

5-5480
88DSM491B-04

ERASE CYCLE. Fig. 3 shows the timing and the read cycle. The typical erase time is 10 ms for a new
waveform of the current flowing through pin 2 during device and increases with the number of modify
the erase operation. The peak currentis 7 mA (max) operations up to 200 ms after 1000 cycles.

during the erase cycle and 6 mA (max) during the

Figure 3

TmA

— —_————

128ps [32)4s |52

256ps

$-5¢81

88DSM491B-05

In order to protect the memory in case of failure of some bits the modify operation is stopped after 1 sec.

. 5/16
Kyz SESTHOMSON
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M491B

READ CYCLE
Fig. 4 shows the waveform of the current during a read operation.
Figure 4
6mA
46 | Baps
128 us
480msec

5-5482

88DSM491B-06

PIN 3 : MEMORY TIMING OUTPUT

This output gives the timing for the pulses to be ap-
plied at pin 2 during the modify and read cycles. The
output consists of an open drain transistor.

PIN 4 : FINE TUNING D/A
A D/A converter with 16-step resolution and a fre-

Figure 5

quency of 15kHz can be used to generate a voltage
which, if fed to a varicap diode in parallel to the AFC
discriminator, will detune the receiver by a small Af
while maintaining the action of the Digital AFT. This
output can be used in conjunction with both Linear
and Digital AFT modes of operations.

64 usec

MID RANGE

£

S-6016

FINE TUNING OUTPUT

88DSM491B-07

The Fine tuning function operates as follows :
- At the start of any automatic or manual search,
the output is set at the mid range.

- When the search has been completed it is
possible to operate on FT + commands.
The store command memorizes this information

6/16

ﬁ SGS-THOMSON

together with the 13 tuning voltage bits and 2 in-
formation bits.

- Modification time of FT D/Aiis of 1 step every 200

ms if issued locally or every 2 received signals
from Remote control transmitter.

MICROELECTRONICS
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M491B

PIN 5 : TUNING D/A

A2'3 =8192 step pulse modulated signal for the tun-
ing voltage is available on this pin.

Pulse modulation is implemented by combination of
a rate multiplier and pulse width principle.

With a tuning voltage increasing from zero, the num-

Figure 6

ber of pulses increases continuously up to 28 = 256 ;
starting from this point the number of pulses remains
the same but the pulses get larger until they reach
the maximum content of the internal counter. The
output consists of an open drain transistor which of-
fers a low impedance to ground when in the ON
state.

DiA
CONVERTER

————{:—T——* VARICAP

-

4————— DOWN-UP —— —»

S-3221

88DSM491B-08

PIN 6 : DIGITAL AFT STATUS OUTPUT

This output shows the status of the digital AFT. Itis
low when the digital AFT is enabled and it can di-
rectly drive a LED.

The output consists of an open drain transistor.

Figure 7

MAX 13 2V

/

$-6017

88DSM491B-09

PINS 7 & 8 : OSCILLATOR INPUT/OUTPUT

The frequency of the clock oscillator should be be-
tween 445 and 510kHz using a low-cost ceramic
resonator. In these conditions the value of the ref-
erence frequency of the transmitter can be in the
same range. In other words the transmitter and the

[7_ SGS-THOMSON

receiver can operate with different reference fre-
quencies.

Figure 8

:EOOpF 100pEE

S-6018

88DSM491B-10

PIN9 : Vpp

The supply voltage has to be comprised in the range
4.75t0 5.25 V. When it is applied an internal power
on reset of 0.5 s is generated.

The memory position 1 is automatically read if the
mains on option input (pin 25) is grounded.

PIN 10 : TEST

This pin is used for testing and has to be connected
to Vss.

7/16
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M491B

PIN 11 : l.R. SIGNAL INPUT

The integrated receiver decodes signals transmitted
by M708, address 9.

The minimum signal to be applied is 0.5 V peak-to-
peak. (AC-coupled).

The receiver input section performs the following
tests on the incoming signal to achieve the necess-
ary noise immunity :

- measurement of the pulse distance (time base
synchronization)

- check of the position of the received bits opening
window at the time bases

- check of the parity bit

- check of the absence of pulses between the
parity bit and the stop pulse

- check of noise level ; the receiver checks para-
sitic transients inside and outside the time win-
dows.

If the above test conditions are not fulfilled, the re-
ceived word is rejected and not decoded. If the re-
ceived signal is acknowledged as a valid word it is
stored an decoded.

The end of transmission will be acknowledged by re-
ceiving the end of transmission code or by means
of an internal timer if the transmission remains inter-
rupted for more than about 550ms.

Figure 9
TDA2320
or TDAB160 Supply Voltage of R c
T cl TDA2320
Ak e 5 2.2kQ 4.7nF
U U 12 10kQ 4.7nF
91DSM491B-11
M491B REMOTE CONTROL RECEIVER TRUTH TABLE. Transmitter M708 ; Address Code 9
Command I.R. Code .
Function
Number ct c2 c3 ca C5 C6
0 0 0 0 0 0 0 End to Transmission
1 1 0 0 0 0 0 Power On/Off
2 1 1 0 0 0 0 Mute On/Off
3 0 0 1 0 0 0 Memory 1
4 1 0 1 0 0 0 Memory 2
5 0 1 1 0 0 0 Memory 3
6 1 1 1 0 0 0 Memory 4
7 1 0 0 0 1 0 Fine Detuning Up
8 1 1 0 0 1 0 Fine Detuning Down
9 0 0 1 0 1 0 Memory 5
10 1 0 1 0 1 0 Memory 6
11 0 1 1 0 1 0 Memory 7
12 1 1 1 0 1 0 Memory 8
13 1 0 0 0 0 1 Memory Up
14 1 1 0 0 0 1 Memory Down
15 0 0 1 0 0 1 Memory 9
16 1 0 1 0 0 1 Memory 10
17 0 1 1 0 0 1 Memory 11
18 1 1 1 0 0 1 Memory 12
19 1 0 0 0 1 1 Manual Search Up
20 1 1 0 0 1 1 Manual Search Down
21 0 0 1 0 1 1 Memory 13
22 1 0 1 0 1 1 Memory 14
23 0 1 1 0 1 1 Memory 15
24 1 1 1 0 1 1 Memory 16
25 1 0 0 1 1 1 Volume Up Mute
26 1 1 0 1 1 1 Volume Down J Off
27 0 0 1 1 1 1 Memory Addressing
28 1 0 1 1 1 1 Digital AFT On
29 0 1 1 1 1 1 Band Sequential
30 1 1 1 1 1 1 Automatic Search
8rie (37 SGS-THOMSON
Y/ (NCROELEGTRONIES

150

TAB-04



M491B

PINS 12 & 13 : AFT1-AFT2 (STOP AFT INPUTS)

These pins are enabled during the automatic search
and during normal operation. when the digital AFT
is enabled (see description of pin 17).

The STOP/AFT inputs are also disabled internally
during any program or band change for the duration
of the Mute signal.

These pins work according to the truth table given below :

"~ M491B Pin 12 M491 B Pin 13 Function
[ TDA4433 Pin 2 TDA4433 Pin 6 l (referred to the tuning voltage)
H L ! Up
L ‘ H Down
L L Middle
H | H | No Operation
These inputs have two different functions depend- B) Digital AFT operation : when a station is per-
ing on whether the system is in the search or in nor- fectly tuned, the input signals coming from
mal operation (AFT control). TDA4433 are at middle condition.
: - - If the tuning moves lower than the threshold
Th h l- 9
typ? inputs have internal pull-up resistors of 30kQ below 38.9 MHz, the pin 12 is put H and pin 13
. . is put L ; the 13 bit internal counter is moved
A) Search mode : after depressing the Automatic SLOW UP speed to increase the varicap voltage.
search or preset keys, the levels of the signals . . o
coming from the TDA4433. applied to these pins, When a detuning occurs in the opposite direction
control the search function and determine when the input 12 goes Low and 13 goes High and the
the search must stop. i.e. a TV station has been tuning voltage falls at VERY SLOW DOWN
recognized. speed (7.6Hz).
The circuit operates in the following sequence The increase or decrease of the tuning voltage
(see fig. 10 for reference) : is stopped as soon as the input returns to middle
1 - after pressing the search start key the search conditions.
occurs in the FAST UP mode. . Therefore during normal operation pins 12 and
2 - eventual transitions available on these inputs 13 act as digital AFT control commands.
are ignored during the first 15 search steps if . .
the system is in the UHF or CATV bands. C) Recall from memory : when the digital AFT is
. enabled and data is recalled from Memory, a
If the system operates in VHF land Il bands, the fixed value of 8 steps (= 31.2mV) is subtracted
first 60 search steps are ignored. The accept- i
" from the tuning voltage.
ance delay of 15 (60) search steps has been in- . .
troduced to prevent the system from stopping at This corresponds to a detuning of 0.6MHz (UHF)
the previous station. and of 0.3MHz in VHF Il into that part of the IF
After this time the FAST UP speed is automat- tr:e:r?somn;st;aegusri\ézbvg:]gh corresponds to the fully
ically reduced to half during each UP signal (ME- . ’ .
DIUM UP = FAST UP/2). At this point the AFT operation takes over as de-
. . scribed in point B above and the exact tuning is
A DOWN signal preceded by at least an UP sig- : :
nal will set the search to MEDIUM DOWN mode achieved in about 0.2 sec.
(FAST UP/4). This feature increases the AFT capture range
3 - the next UP signal will switch the search to and fullfills the stability requirements of the tuner,
SLOW UP speed (61Hz). voltage references and the D/A converter.
At this point the systems is in normal AFT oper- If the Digital AFT is disabled (pin 17 at Vss). the
ation. memory content i1s read without any change.
37 SGS-THOMSON one
Y/ MICROELECTRONICS
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Figure 10
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88DSM491B-12

PIN 14 : SWEEP SEARCH DISPLAY OUTPUT

This output, whichis normally Low, goes High during
automatic search automatic preset et intervals of
160ms for about 40ms to blank the LED of band dis-

play.

Figure 11
NN LN eavo
LEDS
Vss 5-6020
88DSM491B-13

PIN 15 : VOLUME D/A OUTPUT

This output delivers a square wave signal of 7.8 kHz
and duty cycle variable in 63 steps. In case of a con-
tinuous command for varying the volume, the duty
cycle is changed at the rate of the transmitted signal

10/16

57 SGS-THOMSON

(approximately every 102ms with fret = 500kHz) or
every 112ms if issued locally.

Overflow and underflow protection are provided.

The volume output can be switched to Vss and reset
to the previous level by means of the Mute On/Off
command. It is also reset by the Volume Up/Down
and the Mains On/Off commands.

The volume is muted for about 1s at each mains on
and off command during the power on reset time
and program change (0.5s).

At the first power on reset of Vpp the volume D/A is
setatthe level 21/64. The last level is preserved until
Voo is not removed.

PIN 16 : LINEAR AFT DEFEAT OUTPUT

This output is normally High and goes Low when a
Manual Up/Down command is issued.

It returns High with a 1 second delay from the re-
lease of the key, in order to give the user the possi-
bility of the tuning adjustment without the AFT inter-
vention. It goes Low for 0.5s during program
change.

. MICROELECTRONICS
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Figure 12
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88DSM491B-14

PIN 17 : DIGITAL AFT ENABLE INPUT

If this input is connected to Vss (GND), the digital
AFT loop is always disabled. If pin 17 is left open or
is connected to Vpp, the digital AFT is automatically
enabled at power on. When a manual up/down

PINS 18-19-20-21-22-23-24 : KEYBOARD MATRIX

search command is issued, the digital AFT loop is
disabled and the digital AFT status output is in-
hibited.

The digital AFT loop is restored by the commands:
Digital AFT on/Automatic search/Automatic preset.

Figure 13
PIN 20 PIN19 PIN 18 PINS 24 23 22 21
? Q o Q
x1 X2 X3 X4
w1 v2 v3
> 1@ > Y
Ll I L A T~
MEMORY DIGITAL BAND BAND AUTOMATIC
ur AFT ON SEQ ! PRESET
A\ ]
MEMORY | AUTOMATIC POWER BAND
0OwWN SEARCH ON/OFF m MEMORY ABDRESSING
\ A\ W\
MAN
SEARCH T ur VOLUME BAND STORE
uP UKWF
ur
N N A
MAN
FT VOLUME BAND
SEARCH MUTE
DOWN O0OwWN OOwWN CATV
1\ A
88DSM491B-15

A command is accepted if the corresponding con-
tact has been closed for a minimum time of 30ms.

Localinputcommands and I.R. commands have the
same priority.

If a complete I.R. command has been received, the
localinputs are blocked until the command has been
executed and the "end of transmission code" gener-
ated.

Viceversa an |.R. signal cannot be decoded until an

IS73

SGS-THOM
MICROELECTRONICS

issued local command has been executed.

MEMORY UP/DOWN
Depressing one of these two commands, the mem-
ory positionis stepped in the UP or DOWN direction.

If the key is kept closed, the channels are stepped
UP/DOWN every 0.5 second or every 5 commands
from the transmitter.

The memory locations 9 to 16 are jumped if pin 31
is at GND level.

SON 11/16
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BAND SELECTION

The bands can be selected either directly or with a
step-by-step command in the following sequence :

VHF |

CATV

VHF Il

UHF

VHF | and so on

Only one band change is performed at each ac-
cepted command.

Disabled bands are automatically skipped. A band
can be disabled connecting the corresponding out-
put to Vss.

SEARCH MODES
4 modes are available :

a) Automatic search -
b) Automatic preset } (digital AFT)

¢) Manual up/down (digital and linear AFT)
d) Manual up/down (linear AFT)

a) AUTOMATIC SEARCH. The search starts from
the actual tuning and band position. During the
search the tuning voltage is always changing from
lower to higher voltage levels. When the end of the
band is reached the search restarts from the begin-
ning of the next band after a 480 ms interruption with
the sequence of step-by-step band selection. Dis-
abled bands are automatically skipped.

The search is stopped when the first station is found
or if a channel selection command is given.

Stop of the automatic search is determined by the
STOP/AFT inputs controlled by the TDA4433 which
converts the AFC-S-curve into an up/down com-
mand.

At the end of the search the up/down command con-
trols the correct tuning acting on the counter of the
voltage synthesizer (Digital AFT).

It is important to call the attention to the Digital AFT

capture range which is larger than the normal linear
AFT as shown in fig. 14.

Additionally the use of the Digital AFT allows storage
of the tuning information corresponding to the zero
point of the AFC-S-curve. This cannot be guaran-
teed using the Linear AFT method only. The latter
is acheaper system, because it does not require the
use of the TDA4433 but it cannot guarantee what
described above.

As a result of the use of the Digital AFT, the require-
ments for stability of the tuner, of the reference volt-
age source and of stability of the D/A converter are
less critical.

Tuning speed in automatic search, if no station is
found is :

VHF | 8 second
VHF I 8 second
UHF 32 second
CATV 32 second

The tuning and band information can be stored
using the store/memory addressing command.
The search can be stopped by a memory selection
command.

b) AUTOMATIC PRESET. The search starts from
the lowest memory address, tuning voltage and
VHF | band as described in automatic search mode.

When an active station is encountered, the corre-
sponding tuning and band information is automat-
ically stored in the Non-Volatile Memory.

Afterwards the system starts to search for the next
station. The cycle is repeated until all bands have
been scanned or the tuning information has been
stored into all address locations. After completing
this cycle the system reads out the tuning informa-
tion of the lowest address.

¢) MANUAL UP/DOWN WITH DIGITAL AND LI-
NEAR AFT (pin 17 at Vpp). Holding one of these
commands pressed, the tuning voltage is increased
or decreased.

During this operation, the Digital AFT is automat-
ically defeated and can only be reconnected with the
"AFT on" command or by an Automatic search or
preset command.

The search speed is kept at minimum (there is no

Figure 14 increment with the time)
Sweep Time Number of Tuning
Band for the Steps/Second
Complete Band
VHF | 128 seconds 64
________________ - VHF Il 128 seconds 64
< UHF 512 seconds 16
LINEAR AFT CATV 512 seconds 16
CAIURE RanGe In case of command received from remote control,
b EaPeURERANGE oot the counter is increased/decreased every two re-
88DSM491B-16 ceived commands.
1216 (37 SGS-THOMSON
Y/ FICROELECTRONICS
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No band switching is provided at the upper or lower
tuning positions.
The volume is automatically muted 3 second after

the key pressure is immediately restored at the re-
lease of the key.

d) MANUAL UP/DOWN WITH LINEAR AFT (pin 17
at Vss). When this control is used the Digital AFT is
disabled.

The Linear AFT output goes low after an up or down
command is issued and remains Low for 1 second
after the release of the key.

The volume is automatically muted for 3 seconds
after the key pressure and is immediately restored
at the release of the key.

Tuning speeds are as follows :

FINE TUNING UP/DOWN
See description of pin 4.

DIGITAL AFT ON
See description of pin 17.

VOLUME UP/DOWN
See description of pin 15.

MAINS ON/OFF
See description of pins 25 and 26.

Band Number of Tuning Steps Second
Time 0 | After1s | After2s | After3 s
VHF | 64 128 256 512
VHF 1l 64 128 256 512
UHF 16 32 64 128
CATV 16 32 64 128
STORE COMMANDS
2 modes of operations are available.
a) store

b) memory addressing

In order to protect the memory, the store function is
internally disabled after one store cycle.

Itis enabled after a program change or a tuning oper-
ation (it is not disabled by the Digital AFT control).

a) STORE. The tuning information (Tuning D/A,
Fine tuning D/A and band) is stored in a previously
selected memory address when this command is is-
sued.

b) MEMORY ADDRESSING. The tuning informa-
tion can also be stored with this command followed
by the memory position selection.

When this command is accepted all the memory
LEDs are blanked.

73
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Selection of the memory position initiates the store
operations and restores the display.

MUTE ON/OFF

See description of pin 15.

PIN 25 : MAINS ON OPTION INPUT

If connected to Vss (GND) the Mains output is auto-
matically switched on when Vpp is applied and
memory 1 is read.

If it is connected to Vpp the circuit goes in stand by
condition.

PIN 26 : MAINS ON/OFF OUTPUT

Switch on of the set is controlled by the Mains on
command issued for more than 0.3 s. The output
transistor is set in the off condition to drive through
an integrated pull-up resistor, an external NPN tran-
sistor.

Figure 15

+5v

S-6023n

88DSM491B-17

At each Mains on command a memory read out oc-
curs. A Vpp (+ 25 V) is required for this operation, a
1 second delay starts when the mains output is
switched off. For a correct reading of the memory
the Vpp supply voltage must reach the value of 25
V within 1 second after a Mains on command.

In case of automatic switch on at power on caused
by pin 25 at GND, the total delay is of 1.13 second

(0.13s for Vpp power on reset plus 1 second for
mains on).

The Mains on/off command, if repeated, will switch
the output on (set off).

The last address information is preserved until Vpp
is present.

Next Mains on command will switch the set at the
previously selected memory address and a read
operation will be performed.

PINS 27-28-29-30-33-34-35-36 : MEMORY AD-
DRESS OUTPUT

These pins operate as output only for display of the
selected memory location. Max drive capability is of

13/16
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15 mA/1.2 V with the exception of pin 36 that is of
30 mA/1.5 V.

Direct memory selection is only possible by remote
control. A local memory up/down command is avail-
able in case of emergency.

Pin 32 must be grounded.

If pin 31 is grounded, the memory position 9 to 16
are skipped in case of memory up/down commands.

For normal operation pin 31 can be left open or, bet-
ter, connected to Vpp.

PINS 31-32

See description of pins 27 to 30 and 33 to 36.

PINS 37-38-39-40 : BAND INPUT/OUTPUT

These outputs are provided to select up to 4 bands
via external PNPs.

If one or more bands have to be skipped, the corre-
sponding outputs have to be short-circuited to Vss.

Figure 16

max132v

88DSM491B-18

S- 5501

The relation between pins and
bands are as follows :

Output Push-pull.

v,

s

$-6026

oD

Pin 26.

88DSM491B-20

Inputs with Pull-up Load.

Voo

S-6027 88DSM491B-21

Pins 12, 13, 17, 18, 19, 20, 25, 31

Inputs/Outputs (std)

_I

5-6029 88DSM491B-22

Pins 37, 38, 39, 40, 21, 22, 23, 24 (21, 22, 23,
24 are used only for testing purposes).

pin 37 = UHF Oscillator.
pin 38 = CATV v
pin 39 = VHF Il 5° )
pin 40 = VHF | Pin8
INPUT/OUTPUT CONFIGURATION Pin 7
Output Open Drain.
5-6030 88DSM491B-23
__l IR Input.
Voo
S-6025
88DSM491B-19 I-
Pins 3, 4, 5, 6, 14, 15, 16, 31, 32 (M490B) Pin 11
Pins 3, 4, 5, 6, 14, 15, 16, 27, 28, 29, 30, 33, 34,
35, 36 (M4918B) soeon 88DSM491B-24
14/16 K
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PACKAGE MECHANICAL DATA
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M494

SINGLE-CHIP VOLTAGE TUNING SYSTEM WITH
4 ANALOG CONTROLS AND pP INTERFACE

» NON-VOLATILE MEMORY FOR 20 PROGRAM
WORDS
(17 BIT x 20)
- TUNING VOLTAGE 12 BITS
. BAND 2BITS
- MULTI STANDARD 2 BITS
- PROGRAM SKIP BIT 1 BIT
- 10,000 MODIFY CYCLES PER WORD
- MIN. 10 YEARS DATA RETENTION
» 13 BIT VOLTAGE SYNTHESIZER (BRM +

PWM)

= NV MEMORY FOR 4 ANALOG CONTROLS
(6 BIT x 4)

= 4 BAND SWITCH OUTPUTS (VHF | & Ill, UHF,
CATV)

= 5x7 KEYBOARD

= 2 AUDIO VISUAL OUTPUTS (VCR & PC)

= 2 CODED MULTI STANDARD OUTPUTS (e.g.
PAL, SECAM, NTSC etc.)

= DIRECT 112 DIGIT 7 SEGMENT COMMON
ANODE LED DISPLAY DRIVING

» PCM REMOTE CONTROL RECEIVER (M708
transmitter)

= 5-BIT DATA INPUT + CONTROL LINE FOR P
INTERFACE

= LINEAR AFC DEFEAT OUTPUT

= FLYBACK/SYNC. COINCIDENCE INPUT FOR
SEMIAUTOMATIC SEARCH

= STANDBY OUTPUT

= OPTION SELECT :

= 16 OR 20 PROGRAMS

= POWER UP MODE

= PROGRAM SKIP DEFEAT

x AV OPTIONS

= 1 * OR DECADE MODE OPTION IN 20 PRO-
GRAM OPTION

s TEMPORARY ANALOG UP/DOWN INDICA-
TOR ON LED DISPLAY

= BAND SKIP OPTION

= 455 TO 510KHz CHEAP CERAMIC RESON-
ATOR

» Vpp =5V £5%. Vpp =25V £ 1V

DESCRIPTION

The M494 is a monolithic LSI integrated circuit fab-
ricated in SGS-THOMSON’s EPM2 process ; an N-
channel, Planox, double poly MOS process capable

June 1991

of including a floating gate NV memory cell (EE-
PROM).

Thei.c. has been designed as a complete digital TV
tuning system based on the voltage synthesis prin-
ciple and as a replacement for all the conventional
potentiometers and band switches particularly inlow
cost TV sets. It also provides some functions nor-
mally only associated with higher cost sets. NV
memory is integrated on the chip together with all the
necessary control circuitry to provide the program
memory. Separate NV memory is also integrated to
provide the memory for four analog controls. A
seven segment LED display can be directly driven
by the chip to display the program selected, and the
direction of movement of the analog controls. Pro-
vision is made for a remote control receiver both on
and off chip, the latter is interfaced via a data input
and single control line. (This enables control by a
microprocessor). A local keyboard can be used with
the device in a variety of configurations. An option
select pin provides for different program number op-
tions, power up options and skip associated func-
tions. This device is another significant step towards
the complete integration of TV control circuitry.
The device is packaged in a 40 pin DIL plastic pack-
age.

DIP40
(Plastic Package)

ORDER CODE : M494B1

1/22
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PIN CONNECTIONS

Da [ |1

o3[ |2

p2[ |3

o1 [ |4

Do [ |5

OPTION SELECT [_| 6
DISPLAY DRIVE [ | 7
her [ ]8

a[]e

i\
Vep
MEMORY TIMING [_| 20

| DATA HANDSHAKE
1 Voo

] sTANDBY

] AFG DEFEAT

] FBISYNC COINCIDENCE
—] REMOTE CONTROL
] voLume

] SATURATION

] TEST1

] BRIGHTNESS

] Mso

] Ms1

] CONTRAST

] TUNING

] osc our

] osc IN

] vHF1

] vHF3

] catv

] uHF

91DSM494-01

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vop Supply Voltage -03t07 Vv
Vpep Memory Supply Voltage —0.3t026 \

Vi Input Voltage -0.3to 15 \Y
Voloff) Off State Input Voltage 15 \
lou Output Low Current
LED Driver Outputs : pin a-g 20 mA
pin h +i 35 mA
All other Outputs 5 mA
tep Max. Delay between Memory Timing & Memory Supply Pulses us
Ptot Total Package Power Dissipation 1 w
Tstg Storage Temperature —-25t0 + 125 °C
Top Operating Temperature 0to+ 70 °C
Cos Capacitance on Option Select Pin 100 pF
Ros Resistance on Option Select Pin 1 kQ
Cax Capacitance on data outputs & keyboard inputs when lines are 150 pF
connected by a keyboard switch closure
Rk Series Resistance of Single Keyboard Switch 10 kQ
Cns Capacitance on Data Handshake Pin 50 pF

Stresses above those under "Absolute Maximum Ratings" may causes permanent damage to the device This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reha-
bility.

2/22 .
Lyy $65;THOMSON
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DEFINITION OF TERMS

The M494 has four conditions or states that it can
be in which are defined below. Logic LO 0V andlogic
Hl=5V.

POWERED DOWN

Vpp =0V. Vpp = 0V

ON

Vb = 5V. Vpp = 25V. Device driving display nor-
mally. Data Handshake pin configured as RTS i/p.
Standby o/p = HI. All other functions operating nor-
mally.

STANBDBY

Vbb = 5V. Vpp = 0V. Device driving display to show
a single static bar (g segment). Data Handshake pin
configured as RTS i/p. Standby o/p = LO. All key-

STATIC ELECTRICAL CHARACTERISTICS

board commands are disabled except any program
command On/Off. On/Standby. Memory sequence
up or down, 1 * and +10 (decade) commands. All
RC and Data commands are disabled except any
program command, On/Standby, Memory se-
quence up or down, 1 * and +10 (decade) com-
mands. Analog controls. Tuning, AV, MS and AFC
defeat o/p’s = LO. Band o/p’s = HI (externally pulled
up). See Standby section for more detail.

OFF

Vbp =5V. Vpp =0V. Device not driving display. Data
Handshake pin configured as OFF o/p. Standby o/p
= LO. Display disabled and Display drive o/p = Hl
(externally pulled up). All keyboard commands dis-
abled except ON/OFF. Remote and data command
sources disabled. Analog controls, Tuning, AV, MS
and AFC defeat o/p’s = HI (externally pulled up).

(Tamb = 0 to 70°C, Vbp = 5V unless otherwise specified)

Pins Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Memory Supply Ipp Memory Supply Vpp = 25V
Current Write Peak 35 | mA
Average 10 mA
Erase Peak 9 mA
Average 5 mA
Read Peak 8 mA
Average 25 | mA
R Pull Down 25 kQ
Memory Timing Vou Voo = 4.75V, loL = 2.5mA 8 \
logoff) Leakage Vpp = 4.75V, Vo = 26V 100 | pA
Tuning Vou Vop = 4.75V, loL = 5mA 1 \
Vop Iop Supply Current Vop = 5.25V 100 | mA
RC Vi pk to pk 0.5 132 | V
FB/sync. Coin. Vi 0.8 \
Input Vin 2.0 v
I Vpp = 5.25V, VL = 0.8V —04| mA
R Pull up 30 kQ
Vol. Brigh. Sat. Vou Vop = 4.75V, loL = 4mA 1 \
Contr. DACs lo(otf) Vpp = 5.25V, Vo = 13.2V 50 HA
h+i Vi 1.5 \
\ 35 \%
i Vpp = 5.25V, Vi = 1.5V -50 | pA
R Pull up 200 kQ
Vo Vpp = 4.75V, loL = 30mA 1.5 \
3/22

Lyz SCS;THOMSON
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STATIC ELECTRICAL CHARACTERISTICS (continued)

Pins Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
DO, D1 Vi 1.5 Vv
8421 b3 ViH 35 \Y
I Vop = 5.25V, V| = 1.5V -04| mA
VoL Vop = 4.75V, loL = 1mA 0.4 \Y
lo(offy Vo(ofy = 5.5V 25 | pA
R Pull up 30 KQ
MS0, MS1 AFC VoL Vpp = 4.75V, loL = TmA 0.4 \
def. AVO, AV1 logofry Vop = 5.25V, Vo 13.2V 50 pA
Option Select Vi 1.5 Vv
ViH 35 \%
lie Vpp = 5.25V, V|L= 1.5V —04| mA
R Pull up 30 kQ
Standby VoL Vop = 4.75V, loL = 100pA 0.4 Vv
lo Vpp = 4.75V, Vo = 0.7V 1.6 mA
a, b, ¢ d e f Vi 15 Vv
9 Vi 35 v
i Vpp = 5.25V, V|L= 1.5V —-50 | pA
R Pull up 200 kQ
VoL Vpp = 4.75V, loL = 15mA 1.5 Vv
Display Drive VoL Vpp = 4.75V, loL = 5mA 0.4 \
lotofty Vop = 5.25V, Vo = 13.2V 50 A
UHF, Il VoL Vpp = 4.75V, lo. = TmA 3 \Y
l, CATY VoH Vpp = 4.75V, lon = — 150pA | 2.4 \
ViL 15 \%
ViH 35 \Y
logotty Vpp = 5.25V, Vo = 13.2V 50 pHA
Data VoL Vpp = 4.75V, loL = 1mA 3 \Y
Handshake Vor Voo = 4.75V, low = 1500A | 2.4 v
Vin 1.5 Vv
Vi 3.5 \
I Vpp = 5.25V, ViL = 1.5V -04| mA
R Pull up 30 kQ
loofry Vop = 5.25V, Vo = 13.2V 50 LA
— Lyy 355 THOMSON
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FUNCTIONAL DESCRIPTION
(clock frequency = 500kHz)

VoD & Vss

Vpp = + 5V £ 5%. When applied, an internal power
on reset of 110ms is generated. The voltage thre-
shold for the reset is in the range 3 to 3.5V but is in
factthe pointat which the internal clock phases start.

Vss = 0V. This pin is connected to the substrate of
the i.c. and is the reference for all parameters of the
device.

OSCILLATOR I/O

The frequency of the oscillator should be between
445 and 510kHz using a cheap ceramic resonator.
The reference frequency of the remote control trans-
mitter must also be in the same range i.e. if the os-
cillator frequency is 455kHz then the transmitter
frequency could be 510kHz or vice versa.

TEST

This pin is normally used for post fabrication testing
purposes only and should be tied to Vss. However
this pin can be used by SGS-THOMSON Microelec-
tronics or the OEM to enable external loading of the
memory. Details of how to achieve this can be fur-
nished by SGS-THOMSON.

REMOTE CONTROL INPUT

The integrated RC receiver decodes signals trans-
mitted by the M708 (address 10). The minimum sig-
nal amplitude should be 0.5V peak to peak at the
input pin. The minimum pulse width should be 8us.
The signal from the preamplifier (TDA8160) is

brought to the RC signal input via an AC coupling
network (see fig. 1).

Voo (TDA8160) R c

5V 2.2kQ 4.7nF

12v 10kQ 4.7nF

Figure 1.
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The input is self biased to approx. 1.5V. When a
large signal is applied to the input a level shift will
take place predominantly due to the coupling net-
work. However another time constant is also visible
due to the coupling C and the internal resistor R.
(see figs. 2 & 3).

Figure 2.
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Figure 3.

SIGNAL
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Several tests are performed on the signal :

a) Measurement of the pulse distance T (time base
synchronization).

b) Check of the bit positions relative to the time base
windows.

c) Check of the parity bit.

d) Check of the absence of pulses between parity
and stop pulses.

e) Check of the noise level. The receiver checks the
noise level for a time T after each pulse detected.

If all these tests are successful the received word is
stored and decoded. If not it is rejected. The trans-
mission is terminated on reception of the end of

N 5/22
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transmission (EOT) code or if the internal timer
measures a transmission interruption of more than
550ms. For more detail concerning the operation of
the RC receiver refer to SGS-THOMSON Technical
Note No. 155 pp11-12.

The RC receiver and the local keyboard have the
same command source priority i.e. a local command
is not accepted until a previously accepted RC com-
mand has been completely executed and the EOT
code transmitted. Similarly if a local command is
under execution then an RC command will not be
accepted. The RC truth table and commands are
shown on the next page.

ANALOG CONTROL OUTPUTS

Four analog control outputs are implemented to pro-
vide for Volume, Brightness, Saturation and Con-
trast from four 6 bit D/A’s. These D/A’s use the Pulse
Width Modulation technique to synthesize a pulse
train of constant frequency but variable pulse width
(PWM). Each output delivers a 7.8kHz square wave
whose duty cycle is variable in 63 steps. External RC
filtering and level shifting is required to realise a
static DC voltage from the pulse train. If the analog
outputs are continuously varied by command from
the keyboard or data command sources the outputs
will change approx. every 112ms (fck = 500kHz) or
approx. every 102ms if the command is issued from
the RC command source. One analog controlis spe-
cifically designed as a volume control as mute cir-
cuitry is built in.

On start up reset the analog control outputs except
volume are enabled after a period of approx.
1.1 seconds. In the Standby and Off states:all the
analog control outputs are pulled to logic LO.

The normalise command reads the contents of each

analog memory sequentially to its corresponding
counter and D/A output.

TUNING OUTPUT

The tuning voltage is generated from a 13 bit
counter. The program memory stores the 12 MSB's
of the tuning word. The range of the AFC circuitry is

622 &yy SGS-THOMSON

at least 3 bits so the LSB of the tuning counter does
not affect the resolution of tuning.

The contents of the counter are converted using a
PWM and a Bit Rate Multiplier (BRM) technique.
13 bits gives 8192 steps which yields a resolution of
approximately 3.9mV with a max. tuning voltage of
32V. This corresponds to a resolution of about
75kHz in the UHF band. The 5 MSB's of the tuning
word are converted using PWM and the remaining
8 bits using BRM. Thus as the tuning word increases
from all zeroes the number of pulses in one period
increases to 256 with all the pulses being the same
length (to = 2us). For values larger then 256 PWM
conversion takes place where the number of pulses
in one period stays constant at 256 but the width
changes. When the pulse width reaches 15t, two
successive pulses "link" together and the number of
pulses decreases. (see fig. 4).

Figure 4.

N° OF
PULSES

256

TUNING

> =3IV VOLTAGE

5-881S
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The pulse train is fed to an external low pass filter
to realise a DC voltage. The temperature depend-
ence of this system is predominantly the switching
times of the output pulses and as there are only a
maximum of 256 pulses in one period the tempera-
ture stability is very good.

In Standby and Off states the tuning output is pulled
to logic LO.

MICROELECTRONICS
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M494 REMOTE CONTROL COMMANDS (address 10, code = 1010)

M708 Function Code
Command
Number 16 Programs 20 Programs C1 C2 C3 Cc4 C5 Cé

0 EOT EOT 0 0 0 0 0 0
1 Standby Standby 1 0 0 0 0 0
2 Mute (toggle) Mute (toggle) 1 1 0 0 0 0
3 Program 1 Program 1 0 0 1 0 0 0
4 Program 2 Program 2 1 0 1 0 0 0
5 Program 3 Program 3 0 1 1 0 0 0
6 Program 4 Program 4 1 1 1 0 0 0
7 Contrast up Contrast up 1 0 0 0 1 0
8 Contrast down Contrast down 1 1 0 0 1 0
9 Program 5 Program 5 0 0 1 0 1 0
10 Program 6 Program 6 1 0 1 0 1 0
11 Program 7 Program 7 0 1 1 0 1 0
12 Program 8 Program 8 1 1 1 0 1 0
13 Memory Seq. up Memory Seq. up 1 0 0 0 0 1
14 Memory Seq. down Memory Seq. down 1 1 0 0 0 1
15 Program 9 Program 9 0 0 1 0 0 1
16 Program 10 Program 0 1 0 1 0 0 1
17 Program 11 — 10 (decade) 0 1 1 0 0 1
18 Program 12 + 10 (decade) 1 1 1 0 0 1
19 Normalise Normalise 1 0 0 0 1 1
20 On/stby (tog.) On/stby (tog.) 1 1 0 0 1 1
21 Program 13 1* 0 0 1 0 1 1
22 Program 14 NOP 1 0 1 0 1 1
23 Program 15 NOP 0 1 1 0 1 1
24 Program 16 NOP 1 1 1 0 1 1
25 Volume up Volume up 1 0 0 1 1 1
26 Volume down Volume down 1 1 0 1 1 1
27 Brightness up Brightness up 0 0 1 1 1 1
29 Brightness down Brightness down 0 1 1 1 1 1
28 Saturation up Saturation up 1 0 1 1 1 1
30 Saturation down Saturation down 1 1 1 1 1 1

The above table showns the difference between the 16 and 20 program options with respect to the remote control com-

mands. Commands 16, 17, 18 &21 change function between the two options. Commands 22, 23 & 24 should not be used In

the 20 program option, as they have no function.

NOP = No operation

(7 SGS-THOMSON 7122
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PROGRAM MEMORY

NV memory (EEPROM) is integrated on the chip to
provide storage for up to 20 stations. Each memory
location is 17 bits in length providing 12 bits for tun-
ing voltage, 2 bits for band, 2 bits for two coded muilti-
standard outputs and 1 bit program skip flag. Indi-
vidual program words can be read on command
from the keyboard, remote or data command
sources but can only be written on command from
the keyboard. There are two methods for storing a
program (writing the memory) : pre and post tuning
selection of the program number. See Commands,
section 7. Reading each memory location in se-
quence (up or down) can also be achieved from all
the command sources.

All memory timing functions are provided on chip
and only one external transistor is required to switch
the external memory supply (25V). There are essen-
tially two operations carried out on the memory :
Write/Modify and Read. The Write/Modify cycle con-
sists of 3 steps :

a) All "1s" are written to the bits of the addressed

word.

b) All bits of the word are erased.

¢) The new contents are written.

Using this method all the bits of the addressed word
are aged the same. For more detail concerning the

write, erase and read current waveforms at the
Memory Supply pin see M491 datasheet.

MEMORY FOR ANALOG CONTROLS

The memory for the analog controls is electrically
identical to the main program memory but is or-
ganised as four 6 bit words located in two sequen-
tially addressed words at the memory. Each
word

corresponds to the Volume, Brightness, Saturation
and Contrast outputs. At power on reset and nor-
malise command each memory word is read out to
its corresponding counter and D/A in sequence.

DISPLAY, KEYBOARD AND DATA MULTIPLEX-
ING

Logic is integrated on the chip to provide the multi-
plexing between the display, keyboard and data in-
puts. In the On state and with the Data Handshake
pin at logic HI as an input the display and keyboard
are muxed together. See fig. 5. Each column output
goes to logic LO in sequence and the row inputs are
scanned for a key closure. In chronological order
across the total mux. period there is : initialisation,
scan, decision and display periods.

The Data Handshake pin has a complex logical
function. It has two modes of operation : as a hand
shake I/0 line to a uP and as an output line to the P
to signal that the M494 is in the Off state. In order
to achieve this function careful signal timing is re-
quired both internally and externally to the chip. See
fig. 6. When the device is in the OFF state the Data
Handshake pin is used to signal this condition to the
uP by being pulled LO.

Figure 5.
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Figure 6 : Data-input-timing.
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98 ms

Note : Oscillator Clock = 500kHz.

DISPLAY

The M494 is capable of directly driving a 1 digit com-
mon anode LED display at the max. sink current of
15mA per segment. The h+i pin is capable of sinking
a max. current of 30mA so that these two segments
can be driven from the same pin and be the same
brightness as the other segments.

On instruction from the internal command decoder
the display shows programme number, direction of
analog control movement, decade change or Mem-
ory Addressing function active. Analog controls in
this context are defined as Tuning, Volume, Con-
trast, Saturation & Brightness. The formats of the
display for analog control direction, decade change
and Memory Addressing are shown below respec-
tively :

" 1AND

MEMORY
ADORESSING. MEM AOOR

|
] |

89DSM494-08
For the analog controls the above condition is dis-
played with an "overrun" time of 300ms. i.e. the dis-
play will show the "arrows" for a period of 300ms
after the release of any analog control up or down
key. The Memory Addressing function display
flashes at 5Hz after the Memory Addressing func-
tion is commanded and continuesto flash untila pro-

Lyz $65.THOMSON

gramme is selected or any other command is given.
In 1 * the g segment only flashes at 5Hz and con-
tinues to flash until a programme number is selected
or any other command is given. If in Memory Ad-
dressing and 1 * is pressed then the display above
is shown with segments g & d only flashing at 5Hz
until a programme number is selected or any other
commands is given. When Store or Set Skip Flag
commands are executed the whole display is
flashed at 5Hz for 1 second.

KEYBOARD

It is possible to implement a keyboard with a max.
size of 35 keys as a 5 x 7 array. Fig. 8 shows the ar-
rangement of the key matrix. Each key connects a
row (a-g) with a column (D0-D4) witha max. re
sistance of 10KQ. De-bounce logic is integrated on
the chip that only allows acceptance of a command
if the key is closed for longer than 40ms except for
the On/Standby and On/Off commands where the
relevant keys must be closed for approximately
100ms. This is equivalent to 2 received RC com-
mands).

For the main keyboard matrix (a-g x D0-D4), if the
logic detects two keys closed simultaneously the
display is blanked to indicate this condition to the
user and no command is executed. When the logic
detects only one key pressed the display will re-il-
luminate and the command be executed.

9/22
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This avoids confusion as to which command should
be executed and provides feed back to the user. For
the Option select line all options/commands can be
active simultaneously.

1 * mode or decade mode can be selected on the
option select line by the presence of a diode or not
respectively. These two modes are only active for
the 20 program option and are described below :

In 1 * mode the display will toggle in & out of the con-
dition shown in the Display Section. Access to pro-
grams in the first decade is made by simply pressing
any 0-9 program key and access to programs in the
second decade, whatever the current program is
made by pressing 1 * followed by any 0-9 program
key.

In decade mode on pressing either £10 (decade)
keys the display will light or extinguish the half digit
respectively and simultaneously effect the tuning in-
formation. e.g. if the device is in program 3 pressing
+ 10 (decade) key will give program 13 and then
pressing - 10 (decade) key will give program 3.
Pressing - 10 (decade) again will have no effect.

Figure 7 : Keyboard 16 Programs.

The 20 program option select acts like an enable for
the 1 * or decade modes. i.e. the 1 * or decade
modes are only selectable in the 20 program option.
In 16 program option the function of the 1* key,
program key 0, -10 (decade) & + 10 (decade) are
changed to no function, programme 10, 11 & 12 re-
spectively. i.e. The difference between fig. 7 & 8 for
those keys that change function.

If the 1 * key is pressed followed by brightness up
for example the device will increase the brightness
only and reset the 1 * command i.e. the last com-
mand from any command source will always be
executed if itis a single keystroke command and
the 1 * command will be reset by it. It is possible
to press the 1 * key on the keyboard and then a pro-
gram 0-9 command from RC or Data command
sources or vice versa. Thus there are 2 methods of
selecting a program from the keyboard for the 16
program option : direct access (only up to 12 pro-
grams) or Memory sequence up/down. And there
are 3 methods of selecting a program from the key-
board for the 20 program option : 1 * mode, decade
mode and Memory sequence up/down.

Figure 8 : Keyboard 20 Programs.
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DATA INPUT
Shown below are the codes for the commands :

M494 DATA COMMANDS

Command Function Code
Number 16 Programs 20 Porgrams DO D1 D2 D3 D4
0 EOT EOT 0 0 0 0 0
1 Program 1 Program 1 1 0 0 0 0
2 Program 2 Program 2 1 0 0 0 0
3 Program 3 Program 3 1 1 0 0 0
4 Program 4 Program 4 0 0 1 0 0
5 Program 5 Program 5 1 0 1 0 0
6 Program 6 Program 6 0 1 1 0 0
7 Program 7 Program 7 1 1 1 0 0
8 Program 8 Program 8 0 0 0 1 0
9 Program 9 Program 9 1 0 0 1 0
10 Program 10 Program 0 0 1 0 1 0
11 Program 11 — 10 (decade) 1 1 0 1 0
12 Program 12 + 10 (decade) 0 0 1 1 0
13 Program 13 1* 1 0 1 1 0
14 Program 14 NOP 0 1 1 1 0
15 Program 15 NOP 1 1 1 1 0
16 Program 16 NOP 0 0 0 0 1
17 Normalise Normalise 1 0 0 0 1
18 Volume up Volume up 0 1 0 0 1
19 Volume down Volume down 1 1 0 0 1
20 Contrast up Contrast up 0 0 1 0 1
21 Contrast down Contrast down 1 0 1 0 1
22 Brightness up Brightness up 0 1 1 0 1
23 Brightness down Brightness down 1 1 1 0 1
24 Saturation up Saturation up 0 0 0 1 1
25 Saturation down Saturation down 1 0 0 1 0
26 Memory Seq. up. Memory Seq. up. 0 1 0 1 1
27 Memory Seq. down Memory Seq. down 1 1 0 1 1
28 On/standby (toggle) On/standby (toggle) 0 0 1 1 1
29 Standby Standby 1 0 1 1 1
30 Mute (toggle) Mute (toggle) 0 1 1 1 1
NO TRANSMISSION (pulled up) 1 1 1 1 1

The above table shown the difference between the 16 and 20 program options with respect to the Data input commands.
Commands 10, 11, 12 & 13 change function between the two options. Commands 14, 15 & 16 should not be used in the 20
program option, as they have no function.
NOP = No Operation

Lz BETHOMSON
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The Data input will accept signals whose timing is
definedin fig. 6 and electrical characteristics defined
in the table of static electrical characteristics. The
EQOT code must be transmitted after each command
after a min. period of 112ms.

BAND OUTPUTS

Four band outputs are provided for selection of the
signal band : VHF | & Ill, UHF and CATV. Band skip
logicis implemented so that by tieing the relevant pin
to Vss a band can be skipped in regions of no trans-
mission in that band. The bands can be selected
only in a rolling sequence by the band sequence
keyboard command. The sequence is as follows :

VHF I, UHF, VHF |, CATV

MULTI STANDARD OUTPUTS

Two coded multi standard outputs (or general pur-
pose TV system flags) are provided so that the TV
set can be designed for use in areas of more than
one transmission standard. This function requires
an external decoder to realise 4 different standards
e.g. PAL 1, PAL 2, NTSC, SECAM etc. The multi
standard sequence command available from the
keyboard gives a simple binary count at the two out-
puts : 00, 01, 10, 11, 00 etc. In Standby and Off
states the multistandard outputs are pulled to logic
LO.

AUDIO VISUAL OUTPUTS

Two audio visual outputs are provided for automatic
selection of a VCR and/or personal computer. The
logic state of the pins depends on the AV option se-
lected, the program option and the program number
selected according to the truth tables below

AV Option 1 AV Option 2
16/20 Programs 16/20 Programs
Program |AVO|AV1 Program |AVO |AV1
16/0 110 8/3 ; 0
1518 | 0 | 1 |g o ° 1]
Others 0 0 :‘? Others 0 0

External pull up resistors must be used to realise a
logic HI as the outputs are open drain transistors.
See /0 Configuration.

12/22
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AFC DEFEAT OUTPUT

The AFC defeat output is a TTL compatible signal
that is capable of switching the AFC circuitry in and
out. The AFC defeat output is pulled LO on any pro-
gram change including memory sequence up and
down and s held LO for 500ms after execution of the
command. When tune up or down are commanded
the AFC defeat output is taken to logic LO. After the
tuning operation the AFC defeat is held LO for 1 sec-
ond after the key is released. See fig. 8. On power
on & start up resets it is taken to logic LO for approx.
1.1 seconds.

Figure 9.
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STANDBY

The standby output is a push pull output capable of
directly driving an NPN transistor for switching a

relay. The states of this pin are defined in the de-
finition of terms. When standby is commanded,
available from all command sources as Standby or
On/Standby commands, the standby output is en-
abled.

If the device goes into Standby from On then any
program command will bring the device On with that
program selected. On/Off command from keyboard
only will execute the Off function. On/Standby,
Memory sequence up or down, 1 *and + 10 (de-
cade) commands from any command source will
bring the device On in the program selected before
Standby with the display showing that program only,
i.e. the device executes an On command only.

If the device goes into Standby from Powered down
then the On/Off command from keyboard only and
any program command, On/Standby, Memory se-
quence up or down, 1 * and + 10 (decade) com-
mands from any command source will bring the
device On in program 1. i.e. the device executes an
On command only.
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OPTION SELECT

The Option select pin provides an extra line that per-
forms a "hard wired keyboard function" in conjunc-
tion with the keyboard scanning lines D0O-D4. This
line has integrated logic associated with it that
enables one or many of the functions to be active
simultaneously. In contrast, the keyboard inputs a-g
will allow one key active at any given time. See key-
board section.

Various options can be selected by the connection
or not of a diode as shown in figs. 7 & 8. From left
to right along the Option select line column 1 selects
the number of programs. A diode connected here
selects 20 programs (full complement) and no diode
(default) selects 16 programs only that can be ac-
cessed. The 20 program option only enables selec-
tion of 1 * or decade modes in column 4. In column
2 the AV option defines the state of the AV outputs
for two protocols. These are described in section
Audio visual output. Column 3 defines the state the
M494 powers up in. If no connection of a diode (de-
fault) is made here the device powers up in the Off
state. If a diode is present then the device powers
up inthe Standby state. Incolumn 4, activated by the
20 program option only, the presence of a diode
places the device in 1 * mode and the absence of a
diode selects decade mode. The diode and switch
in column 5 defeats the skip condition and enables
program memory words to be read with the skip flag
set. This allows programming (or reprogramming) of
previously skipped words.

SKIP FUNCTION

Program skip is implemented in the M494 by a
single memory bit associated with each program
word. The bit acts as a flag to the device to indicate
that the program word should be skipped and the
next program word read from the memory in as-
cending or descending order if the skip flag is set.
Programs are skipped only when accessed using
the memory sequence up/down commands. Direct
access to a program from the keyboard, RC or data
command sources will always override the skip
function. e.g. if skip is set on prog. 7 and prog. 7 is
commanded from RC then prog. 7 will be tuned even
if there is nc prog. stored in that memory location.

In order to program the skip bit and to defeatits func-
tion when required two commands are available :
set skip flag and skip defeat. The skip defeat switch
is designed to be activated by a facia panel on the
TV set under which are infrequently used controls.
On the set skip flag command the M494 stores the
current contents of the tuning, band and MS
counters and sets the skip bit. After the set skip
flag operation the contents of the tuning, band and

MS counters will not change and the device con-
tinues to output these values. The operation is trans-
parentto the userin terms of function but is indicated
on the display by the program number flashing at
5Hz for 1 second. In order to reset the skip bitfor any
program word the desired program should be se-
lected with skip defeated. A station should then be
tuned, if required, and then the store command is-
sued. The store command automatically resets the
skip flag.

The skip defeat command enables the reading and
writing (plus resetting of skip flag) of memory words
whose skip flag is set. If skip is defeated the device
will only access the number of programs selected by
the option selecti.e. If 16 programs only are selected
then skip defeat will NOT enable access to all 20
programs.

RESET

There are two conditions under which the M494 is
reset : power on and start up (On command). Power
onresetis triggered whenever Vpp falls below about
3V. The duration of this resetis 110ms after Vpp has
been restored.

POWER ON RESET (Powered down to Off or

Standby states)

After the reset period of 110ms :

a) The program counter is set to program 1.

b) The outputs are disabled as defined in the Off and
Standby states. See Standby & Off definitions.

c) The option selection, keyboard, momentary on
switch and, when in standby, the display, RC and
data inputs become active. For the "activity level"
of the keyboard in Off and standby states. See
Standby & Off definitions.

d) An internal register is set to indicate that the de-
vice has powered up from the powered down
state.

Start up reset (Standby or Off states to On state)

A start up reset is instigated by the reception of the

commands given in the definition of terms or the

Standby section. The following then occurs :

a) The internal register indicating that the device has
powered up from the powered down state is read:

1) If the register is set than the memory word addres
sed by the program counter is loaded into the tu
ning counter and then the analog values are read
rom the memory.

1) If the register is reset then the previously selec
ted tuning and analog values are left unchanged.

b) The AFC is defeated and the volume muted for a
period of approx 1.7 seconds or 0.6 seconds lon
ger than the other analog outputs.

&7 S5S-THOMSON 1322

> MICROELECTRONICS

171



M494

c¢) The tuning and analogue outputs, except volume,
are enabled after approx. 1.1 seconds.

d) The volume output is enabled after 1.7 seconds
e) The standby output is pulled up internally to logic
HI

f) The internal register is reset.

If the device has either of the power up options
(power up in Off or standby states) selected then it
will perform a power up reset but all the outputs and
command sources will remain disabled, then on the
On command, a start up reset will be performed. If
the device is required to power up in the On state
using the momentary mechanical switch connected
to the h+i pin then it will perform an ordinary power
on reset followed immediately by a start up reset.
The outputs and command sources will be enabled
after the periods defined above.

MANUAL TUNING

Manual tuning commands tune up or down, are
available from keyboard only and are provided to
allow both manual station search and tuning ad-
justments. If a continuous tuning up or down com-
mand is made from the keyboard the speed of
movement of the tuning counter is as shown in
fig. 10 for the UHF and CATV bands. Time to is the

start time for the key being pressed. When the
FB/sync. coincidence input is a logic HI the tuning
speed is reduced to 16 steps/sec. If, at time to the
FB/sync. coincidence input is at logic LO than the
tuning.sweep speed jumps immediately to 512
steps/sec.

For VHF Ill & | all these levels are shifted up by a fac-
tor of 2 & 4 respectively giving slowest speeds of 8
steps/sec. and 16 steps/sec. and highest speeds of
1024 steps/sec and 2048 steps/sec. If the continuity
of command is broken by releasing the keyboard for
example then the tuning speed returns to its slowest
speed when the FB/sync. coincidence input is at
logic HI. If the upper or lower limit of a band is
reached during manual tuning then tuning will con-
tinue in the same direction from the opposite limit
after a 480ms delay to allow for the discharge of the
external network.

The tuning counter is 13 bits in length giving a range
of 8192 steps. The UHF band has abandwidth of ap-
prox. 400MHz. Thus in the UHF band the slowest
speed of 4 steps/sec. gives a tuning speed of about
200KHz/sec. The fastest speed of 512 step/sec.
corresponds to a total band sweep time of 16 sec-
onds.

Figure 10 : Tuning Sweep Speed (UHF & CATV BANDS).

s1z
TUNING
SWEEP

SPEED
(STEPSISEC)

164 JS—

‘o l 2 3

-1 T e e

FBISWNC

Time (sec)

FBISYNC

r‘ _ FBISYNC.

COINCILENCE

s-sen7

89DSM494-12

PROGRAM MEMORY SEQUENCE

A continuous up/down program memory command
from keyboard produces a program change every
500ms. From remote control and data command
sources a continuous program memory sequence
command produces a program change approx.
every 500ms or every 5 received commands. A

14/22

‘7_ SGS-THOMSON

memory sequence up or down command issued
from any source will bring the device out of standby
to the program selected before standby was com-
manded. The memory sequence up or down will not
then commence until the command is stopped and
reissued from any source (untilan EOT has beenre-
ceived or internally generated).
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MUTE

The sound mute function is available as a toggle
command from all command sources. There are
other commands and functions during which the
sound is muted :

- FB/sync. coincidence - If there is no FB/sync.
coincidence under any conditions the sound
is muted.

- Start up reset - the sound is muted for approx.
1.7 seconds.

- Program change - the sound is muted for 0.6
seconds on any program change ; direct, 1 *
+ 0-9 program (only after the second key-
stroke), +10 (decade) & Memory sequence
up/down continuous or single keystrokes.

- Standby & Off states - the sound is muted.

- Band sequence - same as program change.

- The sound is demuted under the following
conditions :

- When the mute command is received from
any source.

- When the device is commanded On from
standby of Off, i.e. if the device was muted

INPUT/OUTPUT PINS

when the standby command was issued then
when On is commanded it will always start up
with the sound demuted after the reset and
settling period of approx. 17 seconds.

- Volume up - if volume up is commanded
whilst the sound is muted then the volume will
increase from zero.

- Volume down - if volume downis commanded
whilst the sound is muted then there is no ef-
fect.

- Any program change - the sound is NOT de-
muted.

MOMENTARY ON SWITCH

Provision is made for a momentary switch con-
nected between the h+i pin and ground to force the
M494 to make Power on and Start up resets auto-
matically so that the device attains the On state im-
mediately.

The condition of the h+i pin is latched after the reset
period of 110ms. Therefore the period of switch con-
tact closure should be a min. of 120ms.

—.—

0SC ouT

0OSC IN

91DSM494-13

¢+——O STANDBY OUTPUT

B 91DSM494-14

FB/SYNC COINCIDENCE
OPTION SELECT

91DSM494-15

I BAND

91DSM494-16

VOL, BRI, SAT, CON, TUNING
MEM. TIMING, AFC DEFEAT
MS, DISPLAY DRIVE

DO - D4, a-g, h+i, AV
DATA HANDSHAKE

D 91DSM494-17 S 3 91DSM494-18
(N7 SGS-THOMSON 15/22
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COMMANDS
Command Source Function
Programs 1-12 | KB, D,RC | Reads the contents of the memory location : 2MSB's to the MS counter, next 2
(16 opt.) | MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

Programs 0-9 KB, D, RC| Reads the contents of the memory location : 2MSB's to the MS counter, next 2

(20 opt.) | MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

Programs 13-16 | D, RC Reads the contents of the memory location : 2 MSB's to the MS counter, next 2

(16 opt.) | MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

— 10 (decade) KB, D, RC| Sustracts 10 from the current program (if possible). Initiates an on command only

(20 opt.) | after standby.
+ 10 (decade) KB, D, RC| Adds 10 to the current program (if possible). Initiates an on command only after
(20 opt.) | standby.
1* KB, D, RC| Commands the M494 to wait for a 0-9 program command or to reset on any
(20 opt.) | other command. Display shows static half digit and g segment flashing at 5Hz.
Initiates an on command only after standby.

Vol. up/down KB, D, RC| Increments up or down the relevant analog control counter every keystroke or

Bri. up/down continuously every 112ms from KB and every 102ms from the RC and data

Sat. up/down inputs. The display shows an up/down arrow for 300ms min.

Con. up/down

Tune up/down KB Increments up or down the tuning counter. The speed or increment/decrement is
defined by Fig. 10. The display shows an up/down arrow for 300ms min.

Mem. up/down | KB, D, RC| The program number (memory location) is incremented/decremented.

Mute (toggle) KB, D, RC| Volume Mute. See mute section.

Standby D, RC Commands the standby state.

On/standby KB, D, RC| Commands the standby state from the on state and the on state from the

(toggle) standby state.

ON/OFF KB Commands the on state when in the off state and commands the off state when
in the on state. See standby section.

Store Program | KB The currently addressed memory location is written from the tuning, band and
MS counters and the skip flag is reset. See fig. 11. Execution of this command is
indicated by the display flashing at 5Hz for 1 second.

Store analog KB The analog control memories are written in sequence from the analog control

Controls counters. Execution of this command is indicated by the display flashing at 5Hz
for 1 second.

Band Sequence | KB Command the next band in the sequence as defined in bands outputs section.
One step for each key stroke.

MS Sequence KB Increments the MS counter by binary one. One step for each key stroke.

Normalise KB, D, RC| Reads the analog memories in sequence to their corresponding D/A's. The

Analog analog control outputs are disabled during the read sequence.

Memory KB Strokes the program selected immediately after the memory addressing

addressing command (post tuning program selection). See fig. 12.

Set Skip Flag KB Sets the skip flag on the currently selected program. Execution of this command
is indicated by the display flashing at 5Hz for 1 second.

Skip Defeat [OF] Defeats the function of the skip bit to allow reading and writing of the currently

selected program.

KB = Keyboard; D = Data; RC = Remove Control; OS = Option Select.

16/22
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M494

Figs. 11 & 12 respectively show in flow diagram form routine for figs. 11 & 12 for either 16 program option
the two methods for storing a station : pretuning pro- or 20 program option with 1 * or +10 (decade
gram selection and post tuning program selection. modes).

Figs. 13, 14 & 15 show the select programme sub-

Figure 11 : Normal Methods for Storing a Station (preselection of program number).

< BEGIN >

|

SELECT
PROGRAMME

SET SKIP Yes SET SKIP
FLAG AT FLAG &
CURRENT STORE
PROGRAMME?

No |
CONTINUE? @
Yes

\

END
TUNE
UP/DOWN
No STATION
TUNED?
Yes
STORE
o—————=n
1 — )
O I
g — — — — — — — — ; — f
v |_| '
!
END SELECTED PROGRAMME NO.
FLASHES AT 5Hz FOR 1 SECOND
S-8825

89DSM494-19
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M494

Figure 12 : Secondary Method for Storing a Station (postselection of program number).

BEGIN

TIME
UP/DOWN

STATION
TUNED?

MEMORY
ADDRESSING

em——————

i
! i
—————— J '
H 1

SELECT
PROGRAMME
(Direct Only)

[fm——————

-
I
I

]
]
| S

STORE
STATION AT
CURRENT
PROGRAMME ?
232'2; SET SKIP
B eNT FLAG & STORE
PROGRAMME ? STORE
No
CONTINUE?
Yes
END

THIS DISPLAY FLASHES

AT 5HZ UNTIL A PROGRAMME
SELECTION IS COMPLETED
OR ANY OTHER COMMAND

IS GIVEN

SELECTED PROGRAMME
NO. FLASHES AT 5HZ
FOR 1 SECOND

5-8826

89DSM494-20
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M494

Figure 13 : Program Selection Routine (16 program).

KEY PRESENT No
FOR DESIRED
PROGRAMME?

Yes

SELECT
NUMBER

< END >

UP OR DOWN TO
sEGuence | DESIRED
PROGRAMME
END
S-8827

89DSM494-21

Figure 14 : Program Selection Routine (20 program, 1 * mode).

BEGIN

UPPER
DECADE?
r _____ > Yes 1
i
I SELECT
PROGRAM
N
! (TOGGLE) T
1
]
[ S
| A
1 H END
1 1
1 No 1
1 1
] ]
—_——— 1 COHHRECT/ :
r g - ' r- —————n
1 ]
: l I_' : 1 I 2:%% :
'
1 | I_l : SELECT ] I :
[ S | PROGRAM o4
PREVIOUS PROGRAMME g SEGMENT FLASHES
NUMBER IS DISPLAYED AT 5HZ UNTIL A
PROGRAM IS SELECTED
OR ANY OTHER
COMMAND IS GIVEN
END
5-8828
89DSM494-22
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Figure 15 : Program Selection Routine (20 program, decade mode).

CHANGE No
DECADE?
Yes }
SELECT
PROGRAM
SELECT + OR
- DECADE
y
END
SELECT
PROGRAM IF
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4
END
S-8829
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TYPICAL APPLICATION

500 kHz
D VH(v)-33v O HH VOLTAGE
Ry(KD) =7 mx
~
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n| |’ |b 85X93
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PACKAGE MECHANICAL DATA

40 PINS - PLASTIC

PACKAGE
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M708/A

PCM REMOTE CONTROL TRANSMITTER

= 30 CHANNELS/4 ADDRESSES

» SELECTABLE FLASH/CARRIER TRANSMIS-
SION MODE

= END OF TRANSMISSION CODE

= VERY LOW POWER DISSIPATION DURING
TRANSMISSION : DUTY CYCLE 0.15 % (flash
mode), 0.7 % (carrier mode)

» SINGLE CONTACT MATRIX KEYBOARD

» INTEGRATED ANTIBOUNCE AND INTER-
LOCK

» WIDE SUPPLY RANGE (M708 4.5 to 10.5
V)/(M708A 3 to 10.5 V)

= WIDE REFERENCE FREQUENCY RANGE
(445 to 510 kHz ceramic resonator)

» 20 PIN PLASTIC PACKAGE

» TO BE USED IN CONJUNCTION WITH
M491/M494 SINGLE CHIP STATION MEMORY
AND R.C. RECEIVER (flash mode) OR WITH
MICROPROCESSOR CONTROLLED SYSTEM
(carrier mode)

DESCRIPTION

This IC has been developed for remote control in
consumer applications. It uses a highly reliable
transmission code which has the capacity of 1024
channels. Each transmitted word is structured into
4 bits which constitute the address and 6 bits which
constitute the command. However only 2 address
bits and 30 commands are available in this IC. An
additional command (000000) is used to transmit
the "end of transmission code" when the key is re-
leased.

Additional bits are transmitted for synchronization of
transmitter and receiver clocks and for security
checks. The address organization provides simulta-
neous applications without interference among
each system.

The receiver accepts the decoded command only if
the transmitted address matches the address se-
lected at the receiver. Four addresses are available
for this purpose. The reference oscillator is con-
trolled by a cheap ceramic resonator.

When the M708 works in conjunction with
M491/M494 single chip Station Memory and R.C.
receiver the oscillator frequency can be in the range
445 to 510 kHz and no synchronization is required
with the receiver clock.

April 1991

The M708 is produced with CMOS Si-gate technol-
ogy and is available in a 20 pin dual in-line plastic
package.

DIP20
(Plastic Package)

ORDER CODES: M708 B1

M708A B1
PIN CONNECTIONS
™ [ |1 ~ 20| ] Vo
oscin [| 2 19 | our
oscout [ |3 18 || Ves
wl]e 17| ] x
c[|s 6] ]z
el s 15 | ] TesT
c]~ 14| ] a
Al]s Bl e
1] 12| ]o
m [ 10 1l N

91DSM708/M708A-01

Voo Vss OSCIN  OScouT  TEST

e

ADDRESS L

M708L ([} our

TRANSMISSION
MODE '~

91DSM708/M708A-02

Note : The test pin must be connected to Vss

1/8
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BLOCK DIAGRAM

ROW INPUTS COLUMN INPUTS
1 1
ENABLE ———osc.in
KEYBOARD LOGIC OSCILLATOR
—+——o0sc.out
ADDRESS ~ DIVIDERS
TRANSMISSION CODE LATCH - AN
-] CLOCK GENERATOR
END OF
ouTPUT TRANSMISSION SEQUENCE LOGIC TRANSMISSION
LOGIC
A
TRANS.MODE TEST S -5560
89DSM708/M708A-03
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vop Supply Voltage -0.3t012 \

Vi Input Voltage —03to Vpp + 0.3 \

oy IR Output Current (t < 50 yg) 10 mA

Top Operating Temperature 0to70 °C

Piot Total Package Power Dissipation 200 mwW

Tstg Storage Temperature -55t0125 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification i1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage :  M708 4.5t 10.5 \
M708A 310 10.5 \Y%
Vi Input Voltage 0 to Voo
[o] IR Output Current (t < 50 ps) max. 2.5 mA
fret Reference Frequency 445 to 510 kHz
Top Operating Temperature 0to 70 °C
rs Serial Resistance of a Closed Key Contact max. 2.5 KQ
ry Parallel Resistance of Open Key Contact min. 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max. 20 Q
2 L7 R85 THOMSON
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Typical values are at 9V and Tamb = 25 °C

Symbol Parameter Pins Test Conditions Min. | Typ. | Max. | Unit
lop Supply Voltage Vpp=9V Stand-by 5 15 HA
IR Output
Open
Operating 4 7 mA
(one key
closed)
lon H State Vop=9V VoH=8V -15|-25 mA
IR Qutput Current Voo =45V |Von=35V |-03|-05
loL L State Vop=9V VoL=1V 15 | -25 mA
IR Output Current Voo =45V | Vo=1V 03 | 05
VrtH Input Threshold High Selection Inputs Vop=9V 6 \
AtoH Voo = 45V 3
A% Input Threshold Low Selection Inputs Voo =9V 3 \
KtoQ Voo = 45 V 15
I Input Low Current Pull-up Inputs Vop=9V - 60 —-300| pA
AtoH ViL=45V
liH Input High Current Pull-down Inputs | Vop =9 V 60 300 | pA
Kto Q ViH=45V
1 Input High Current Address Selection | Vpp =9 V 150 | pA
Inputs ViL=8.25V
(oscillator running)
I Input Leakage Current | Trans. Mode Vop =9V 1 HA
Test Pin ViN=0to9V
los Output Current Osc. Out. Vpp =9V -2 -8 | MA
Osc. In. = Vss
(N7 SGS-THOMSON 98
Y/ TCROGLECTRONICS
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TRUTH TABLE

Command Input Code Command Bits
Ne A C E G H|I M O P Q|C1 C2 C3 C4 C5 C6
0 END OF TRANSMISSION 0 0 0 o0 0 0
1 X X 1 0 0 0 o0 0
2 X X 1 1 0 0 o0 0
3 X 0o 0 1 0 o0 0
4 X X 1 0 1 0 0 0
5 X X 0 1 1 0 o0 0
6 X X 1 1 1 0o 0 o0
7 X X 1 0o 0 o0 1 0
8 X X 1 1 0 0 1 0
9 X 0 0 1 0 1 0
10 X X 1 0 1 0 1 0
11 X X 0 1 1 0 1 0
12 X X 1 1 1 0 1 0
13 X X 1 0 0 o0 o0 1
14 X X 1 1 o 0 o0 1
15 X 0o 0 1 0 0 |
16 X X 1 0 1 0 0 1
17 X X 0 1 1 0 0 1
18 X X 1 1 1 0 0 1
19 X X 1 o0 0 o0 1 1
20 X X 1 | 0 0 1 1
21 X 0 0 1 0 1 1
22 X X 1 0 1 0 1 1
23 X X 0 1 1 0 1 1
24 X X 1 1 1 0 1 1
25 X | X 1 0 0 1 1 1
26 X X 1 1 0 1 1 1
27 X 0 0 1 1 1 1
28 X X 1 0 1 1 1 1
29 X X 0 1 1 1 1 1
30 X X 1 1 1 1 1 1
DESCRIPTION The different code introduced for the even and odd

The signals are transmitted with infrared light using
a Pulse Code Modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses. If "T" is the
time base, the bits are coded as follows :

"1s" improves the capability to recognize false
codes at the receiver end. For example the double
error which can cause the exchange "10" with "01"
is easily detected. A Parity bit is also added in order
to further increase the reliability of the transmission.
This bitis "1" if the number of transmitted "1" is even
while itis "0" if the number of transmitted "1" is odd.

QOdd bits (1, 3, etc) T 21 e . .
I——'——I In addition, every word contains a preliminary pulse,
0=T sl ot a start pulse and a stop pulse. The spacing between
1=2T ooese! the preliminary and the start pulse is 4T. This is fol-
89DSM708/M708A-04 lowed after 1T by 11 data pulses (one parity bit), and
Even bits (2, 4, etc.) T at terminated after a 4T interval by a stop pulse. Con-
0=T o . sequently, a word in which the binary digit 0 occurs
sesss2 ten times has a total duration of 21T. A word con-
1=3T 89DSM708/M708A-05 taining ten "1s" has a duration of 36T.
4/8
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Example :
4T | T|T] 37T p 2T 37T |T) 37T | T|T) 27|77 4T
o] 1 1 o} v |o 1 |0
1 l > t
ADDRESS COMMAND !
PRELIM. START BITS BITS PARITY  STOP
PULSE  PULSE BIT PULSE
$-5542
89DSM708/M708A-06

SYNCHRONIZATION BETWEEN TRANSMIT-
TER AND RECEIVER

The transmitter and the receiver can operate with
different reference frequencies. Typical values suit-
able for correct operation of the system should be
comprised between 445 and 510 kHz, using a cheap
ceramic resonator.

Synchronization between the transmitter and the re-
ceiver, necessary to obtain the above described
wide range of frequency tolerance is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this value
and using it as time base T.

KEYBOARD/CODE REPETITION
One column, input (pins IMNOPQ) has to be con-
nected to one row (pins ACEGH) input to activate

the transmitter. The contact must be continuously
closed for a minimum of 25 ms.

Double and multiple contact operations are not ac-
cepted. The command information is repeatedly
transmitted at intervals of 102 ms (fref = 500 kHz) as
long as the push button remains operated. When the
contact is interrupted the circuit transmits, after a
pause of 18 ms, the "end of transmission code" and
returns to stand-by mode. If the contact is inter-
rupted while acommand is being transmitted the cir-
cuit carries on with the transmission to the end. After
a pause of about 18 ms it transmits the end of trans-
mission code.

No command is accepted until the "end of transmis-
sion code" is over.

COMMAND
TRANSMISSION

FLASH CARRIER
MODE M?DE

KEY
CLOSED

COMMAND
TRANSMISSION

B2

END OF
TRANSMISSION
CODE

|
)

KEY
RELEASED

;I

ANTIBOUNCE
(25ms)

REPETITION TIME
(102ms)

S -

18ms

5553

89DSM708/M708A-07

TRANSMISSION MODE (pin T)

The M708 can operate in Flash (pin T = Vpp) or
Carrier (pin T = Vsg) transmission modes. Using a

referance frequency of 500 kHz the output signal
has these formats respectively :

Flash Mode

—>| |<— 10Ps

Transmission time
min.=2.1ms

[

T =100ps

l‘
r

max. = 3.6 ms

J

5-5555

duty cycle =0.15 %

89DSM708/M708A-08

7]
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M708-M708A

Carrier Mode

26ps
8ps f = 38.43KHz Transmission time
II II || H || H | || min. = 32.76 ms

4

142.02 ps max = 56.16 ms

duty cycle = 0.7 %

T=156ms
n 5-5554

89DSM708/M708A-09

ADDRESS (pins X, Z)
The address information is coded and transmitted as follows.

ADDRESS BITS COMMAND BITS
— —

PRELIMINARY PULSE - Al A2 | A3 | A4 ci Cc2 Cc3 C4 | C5 | C6 |PARITY| STOP
AND START PULSE BIT PULSE

t )

89DSM708/M708A-10

Address Transmitted Code Address Input Code
Number A1 A2 A3 A4 X z
1 0 0 0 0 L L
2 1 0 0 0 H L
9 0 0 0 1 L H
10 1 0 0 1 H H

The Address inputs have internal pull-downs which are disabled during stand-by.

Single address selection Multiple address selection

R X Z X zZ

Voo ADDRESS 2

VDD 1
-<—O0
ADDRESS 2

ADDRESS10

S- 5568 S$-5567/1
89DSM708/M708A-11 89DSM708/M708A-12

Note : Unused inputs can be left open or connected to Vss

6/8
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M708-M708A

TYPICAL APPLICATIONS

FLASH MODE
3N
+ O 1t
9V -
- ADDRESS
- Voo|  [Tmooe -
80237
220 pF
KEYBOARD K M708/A
039
E ’
45510 510KHz
100 pF = 100 pF
I I —
Infrared Diode Peak Current = 1.8 A
Total Average Consumption = 6.5 mA 89DSM708/M708A-13
CARRIER MODE
30
+ O - o
9v
- ADDRESS -
o—_[_ v 2xL027
0O -
ur BCar7
KA 80237
220 pF
KEYBOARD ( : M708/A F
TMODE 0.56
2xIN4Y48 o
TEST
L_: Vss
45510 510KH2 -
100 pF = == 100pF
I I S-$870/2
Infrared Diode Peak Current = 1.25 A
Total Average Consumption = 13 mA 89DSM708/M708A-14
(N7 SGS-THOMSON 78
Y/, HICROELECTRONIGS o
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PACKAGE MECHANICAL DATA
20 PINS - PLASTIC DIP

S

(1) Nominal dimension

- - (2) True geometrical positior
Or <
o '
v /UUI_J ] IJUI_TI%D
1
- 23.5 6.35
273 m 20 Pins
8/8
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M708L

PCM REMOTE CONTROL TRANSMITTER (LOW VOLTAGE)

= 2.2 TO 5 V OPERATING SYPPLY VOLTAGE
RANGE

= 30 CHANNELS/4 ADDRESSES

» SELECTABLE FLASH/CARRIER TRANSMIS-
SION MODE

= END OF TRANSMISSIONE CODE

= VERY LOW POWER DISSIPATION DURING
TRANSMISSION. DUTY CYCLE : 0.15 % (flash
mode), 0.7 % (carrier mode)

= SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND INTER-
LOCK

= WIDE REFERENCE FREQUENCY RANGE
(455 to 510 KHz ceramic or LC resonator)

= 20 PIN PLASTIC PACKAGE

= TO BE USED IN CONJUNCTION WITH
M491/M494 SINGLE CHIP STATION MEMORY
AND R.C. RECEIVER (flash mode)

DESCRIPTION

This IC has been developed for remote control in
consumer applications. It uses a highly reliable
transmission code wich has the capacity of 1024
channels. Each transmitted word is structured into
4 bits which constitute the address and 6 bits which
constitute the command. However only 2 bits of ad-
dresses and 30 commands are available in this IC.
An additional command (000000) is used to transmit
the "end of transmission code" when the key is re-
leased.

Additional bits are transmitted for synchronization of
transmitter and receiver clock and for security
checks. The address organization provides simulta-
neous applications without interference among
each system.

The receiver accepts the decoded command only if
the transmitted address matches the address se-
lected at the receiver. Two address are available for
this purpose. The reference oscillator is controlled
by a cheap ceramic resonator.

When the M708L works in conjunction with
M491/M494 single chip Station Memory and R.C.
receiver the oscillator frequency can be in the range
445 to 510 KHz and no synchronization is required
with the receiver clock.

March 1991

The M708L is produced with CMOS Si-gate technol-
ogy and is available in a 20 pin dual in-line plastic
package.

DIP20
(Plastic Package)
ORDER CODE : M708LB1
PIN CONNECTIONS (top view)
™ [ |1 ~ 20| ] vpp
oscin []2 19 |_] out
oscouT [ |3 18] | Vgs
w4 1] x
c[]s 6] ]z
el ]s 15 | ] TEST
cl~ 1] ]a
A ]|s Bl ]e
g 12| ]o
m[]10 1N
91DSM708L-01
Voo Vss OSCIN  OSCOUT  TEST
X
ADDHESS|:
z M708L our
TRANSMISSION
MODE
E C A I M N O P Q
THH —TH H> H
;' 1 | v 2| ¥ u‘ 5 e”d
| | | \ [12]
1 £ 1w
\ 19| I Jew|
s sl
91DSM708L-02
Note : The test pin must be connected to Vss
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M708L

BLOCK DIAGRAM

ROW INPUTS COLUMN INPUTS
4 b e
1
ENABLE 0SC.IN
KEYBOARD LOGIC OSCILLATOR
0sc.ouT
ADDRESS ] DIVIDERS
> TRANSMISSION CODE LATCH - AND
<] CLOCK GENERATOR
A }
ND OF
ouTPUT TRANSMISSION SEQUENCE LOGIC TRANSMISSION
? LOGIC
TRANS.MODE TEST S -5560
89DSM708L-03
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage —03t055 \
Vi Input Voltage —0.3to Vpp +0.3 \
lo] IR Output Current (t < 50 us) 10 mA
Top Operating Temperature 0to 70 °C
Piot Total Package Power Dissipation 200 mwW
Tstg Storage Temperature - 55to 125 °C

Stresses above those listed under " Absolute Maximum Ratings" may causes permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification i1s not implied. Exposure to absolute maximum rating conditions for extended periods

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage 22to5 \
7 Input Voltage 0 to Vpp
lo | IR Output Current (t < 50 ps) max 2.5 mA
fref Reference Frequency 445 to 510 kHz
Top Operating Temperature 0to 70 °C
rs Serial Resistance of a Closed Key Contact max 2.5 kQ
p Parallel Resistance of Open Key Contact min 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max 20 Q
217
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M708L

TRUTH TABLE

Ce \d Input Code Command Bits
N° A (o] E G H 1 M N o P Q C1 C2 C3 C4 C5 Cé6
0 End of Transmission 0 0 0 0 0 0
1 X X 1 0 0 0 0 0
2 X X 1 1 0 0 0 0
3 X X 0 0 1 0 0 0
4 X X 1 0 1 0 0 0
5 X X 0 1 1 0 0 0
6 X X 1 1 1 0 0 0
7 X X 1 0 0 0 1 0
8 X X 1 1 0 o 1 0
9 X X 0 0 1 0 1 0
10 X X 1 0 1 0 1 0
11 X X 0 1 1 0 1 0
12 X X 1 1 1 0 1 0
13 X X 1 0 0 0 0 1
14 X X 1 1 0 0 0 1
15 X X 0 0 1 0 0 1
16 X X 1 0 1 0 0 1
17 X X 0 1 1 0 0 1
18 X X 1 1 1 0 0 1
19 X X 1 0 0 o0 1 1
20 X X 1 1 0 0 1 1
21 X X 0 0 1 0 1 1
22 X X 1 0 1 0 1 1
23 X X 0 1 1 0 1 1
24 X X 1 1 1 0 1 1
25 X X 1 0 0 1 1 1
26 X X 1 1 0 1 1 1
27 X X 0 0 1 1 1 1
28 X X 1 0 1 1 1 1
29 X X 0 1 1 1 1 1
30 X X 1 1 1 1 1 1

STATIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C)

Val
Symbol Parameter Pins Test Conditions - e Unit
Min. | Typ. | Max.
lop Supply Voltage Vpp =5V | Stand-by 3 10 HA
IR Output 0 :
perating
Open (one key
closed) 4 7 mA
IQH H State VDD =3V VOH=2V -1 -2 mA
IR Qutput Current Vop =22V Vou=1V_|-03|-05
loL L State Vop =3V VoL=1V 1 2 mA
IR Output Current Vop =22V Vor=1V_| 03 | 05
i Input High Current Address Vpp =3V
Selection ViL=3V 150 HA
Inputs (oscillator running)
I Input Leakage Current | Trans. Mode | Vpp =3 V
Test Pin Vn=0to3V 1 pA
(N7 SGS-THOMSON 87
Y/, MICROELECTRONICS

191

TAB-03

TAB-04



M708L

DESCRIPTION

The signals are transmitted with infrared light using
a Pulse Code Modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses. If "T" is the
time base, the bits are coded as follows :

L™ AN
0dd bits (1, 3, etc.) I "o I " I
0=T
0-1 S-5561
89DSM708L-04
| 37 |
e
5-5552
Even bits (2, 4, etc.) 89DSM708L-05
0=T
1= 3T

The different code introduced for the even and odd
"{s" improves the capability to recognize false
codes at the receiver end. For example the double
error which can cause the exchange "10" with "01"
is easily detected. A Parity bit is also added in order
to further increase the reliability of the transmission.
This bit is "1" if the number of transmitted "1" is even
while it is "0" if the number of transmitted "1" is odd.
In addition, every word contains a preliminary pulse,
a start pulse and a stop pulse. The spacing between
the preliminary and the start pulse is 4T. This is fol-
lowed after 1T by 11 data pulses (one parity bit), and
terminated after a 4T interval by a stop pulse. Con-

sequently, a word in which the ninary digit 0 occurs
ten times has a total duration of 21T. A word con-
taining ten "1s" has a duration of 36T.(see Example)

SYNCHRONIZATION BETWEEN TRANSMIT-
TER AND RECEIVER.

The transmitter and the receiver can operate with
different reference frequencies. Typical values suit-
able for correct operation of the system should be
comprised between 445 and 510 KHz, using a
cheap ceramic resonator.

Synchronization between the transmitter and the re-
ceiver necessary to obtain the above described
wide range of frequency tolerance is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this value
and using it as time base T.

KEYBOARD/CODE RECEPTION.

One column input (pins IMNOPQ) has to be con-
nected to one row (pins ACEGH) input to activate
the transmitter. The contact must be continuously
closed for a minimum of 25 ms.

Double and multiple contact operations are not ac-
cepted. The command information is repatedly
transmitted at intervals of 102 ms (fref = 500 KHz) as
long as the push button remains operated.

When the contact is interrupted the circuit transmits,
after a pause of 18 ms, the "end of transmission
code" and returns to stand-by mode. If the contact
is interrupted while a command is being transmitted
the circuit carries on with the transmission to the
end. After a pause of about 18 ms it transmits the
end of transmission code.

No command is accepted until the "end of transmis-
sion code" is over.

Example
4T TI|T 37 2T 37 T 3T TIT|2T T | T 47
0 1 J 1 l 1 0 1 o|o| 0]
>t

ADDRESS COMMAND

PRELIM. START BITS 8ITS PARITY STOP

PULSE  PULSE BIT PULSE

$-5542
89DSM708L-06

Al (37 SGS-THOMSON
. MICROELECTRONICS
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M708L

COMMAND COMMAND END OF
TRANSMISSION TRANSMISSION TRANSMISSION
KEY FLASH CARRIER KEY Cobe
CLOSED ~ MODE MODE RELEASED l

B B | B
N N [ oms,|

5-5553

.

ANTIBOUNCE  REPETITION TIME
(25ms) (102ms)

89DSM708L-07

TRANSMISSION MODE (Pin T).

The M708 can operate in Flash (pin T = Vpp) or Carrier (pin T = Vss) transmission modes. Using a reference
frequency of 500 KHz the output signal has these formats respectively :

Flash mode
- - lolus
Transmission time

min. = 2.1 ms
I T =100pus |

max = 3.6 ms
duty cycle = 0.15%

89DSM708L-08

5-5555

Carrier mode

26ps,

Bps f = 38.43KHz Transmission time
min = 32.76 ms
max. = 56 16 ms

142,02 ps ‘ _I duty cycle = 0.7%

T=156ms

1 5-5554

89DSM708L-09

ADDRESS (Pin X, 2).
The address information is coded and transmitted as follows :

ADDRESS BITS COMMAND BITS
PRELIMINARY PULSE | A1 | A2 |AJ A4 ‘ c1 | c2 | c3 | ca [cs | ce [pariTy] sTop |
AND START PULSE | | 8T | PuLse |

t )

89DSM708L-10

- 5/7
&7 SN



M708L

Transmitted Code Address X z
Address Input Code T
Number DD
A1 A2 A3 A4 X z
1 0 0 0 0 L L ADDRESS 2
2 1 0 0 0 H L
9 0 0 0 1 L H |8
10 1 0 0 1 H H |2
- . A S- 5568
The Address inputs have internal pull-downs which 89DSM708L-11
are disabled during stand-by.
Note : Unused inputs can be left open or connected to Vss
TYPICAL APPLICATION (flash mode)
STANDARD
330
+ O— (-
3v ADDRESS
l VoD TMODE i' 80238
é 220pF
KEYBOARD M708L o.}lz
44510510 KHz -
100pF —100p F
I I S5-6796
89DSM708L-12
VOLTAGE DUPLICATOR
+ O g
3v ADDRESS [T]aa Q.  150uF -~
l ol
VoD TMODE
KEYBOARD ~ M708L
— BD237
Vss ,L,
i TEST, I
445 to S10KHZz
100pF =—=100pF
I I
89DSM708L-13
6/7
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M708L

PACKAGE MECHANICAL DATA
20 PINS - PLASTIC DIP

AS7

max 1

Y

i

|

:

+

\ 051

v min.
\

02
Li5"-
/
// (1) Nominal dimension
77~ - - - (2) True geometrical positior
(14 / / g P
o '
T.Fl'yju NS D I S O i 170r.-
23.5 6.35
27,5 1
o 2[] Pins
777
LYy SGS-THOMSON
Y/, MICROELECTRONICS
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Kyz 4S-THOMSON

M709/A
M710/A

PCM REMOTE CONTROL TRANSMITTERS

= M 709 : 40 COMMANDS x 16 ADDRESSES

= M 710 : 64 COMMANDS x 16 ADDRESSES

= ADDRESS ORGANIZATION PROVIDES WIDE
RANGE OF SIMULTANEOUS APPLICATIONS
WITHOUT INTERFERENCE BETWEEN SYS-
TEMS

= IMPROVED PCM TRANSMISSION CODE
PROVIDES EASY RECOGNITION OF FALSE
SIGNALS

= "FLASH" OR "CARRIER" PIN SELECTABLE
TRANSMISSION MODES

= END OF TRANSMISSION CODE

n SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND
INTERLOCK

» WIDE SUPPLY RANGE (M709 - M710 4.5 to
10.5V) / (M709A - M710A 3 to 10.5V)

= WIDE REFERENCE FREQUENCY RANGE
(445 to 510kHz ceramic resonator)

= VERY LOW POWER CONSUMPTION DURING
TRANSMISSION. OUTPUT DUTY CYCLE
0.15% (flash mode), 0.7% (carrier mode)

= FULLY COMPATIBLE WITH M491 AND M494
(In flash mode)

DESCRIPTION

These ICs have been developed for remote control
in consumer applications (TV, radio, videore-
corders) or in the industrial field and use a highly re-
liable transmission code which has a capacity of
1024 channels. Each transmitted word is structured
into 4 bits which constitute the address and 6 bits
which constitute the command (64 commands avail-
able). One command (1 st = 000000) is used to
transmit the "end of transmission code " when the
key is released. Additional bits are transmitted for
synchronization of transmitter and receiver clocks
and for security checks. The address organization
provides a wide range of simultaneous applications
without interference between systems. The receiver
accepts the decoded command only if the trans-
mitted address matches the address selected at the
receiver. 16 addresses are available for this pur-
pose.

June 1991

The reference oscillator is controlled by a cheap
ceramic or LC resonator. Two types of transmission
mode are available : "Flash" or "Carrier" mode.
The M709 is a simplified version of the M710 which
canonly transmit 40 commands with 16 possible ad-
dresses. The M710 on the other hand has the full
system capacity : it can transmit 64 commands with
16 addresses.

The M709 and M710 are produced with CMOS
Si-gate technology and are available in 24 and
28-pin dual in-line plastic packages respectively.

DIP24
(Plastic Package)

ORDER CODES : M709B1/M709AB1

DIP28
(Plastic Package)

ORDER CODES : M710B1/M710AB1

1/10
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M709/A - M710/A

PIN CONNECTIONS
DIP24 - M709,A DIP28 - M710,A
TRANSMISSION N TRANSMISSION —/
oo L 1 24| ] Vo vobe | 1 28 P Voo
oscIN [ |2 23 |_] output osc N[ ]2 27 | ] output
osc out [ |3 22 | ] vgs osc out [ | 3 26| ] ves
e[| 21| ] x T 25| x
p[]s 0[]y
O ] ADDRESS aL]s G ADDRESS
cl]s o Jw Flls a3l lw
BE7 8] ]z} e[}~ 2| ]z
Al]s 17 | ] Test o[ ]s 21 [ ] TeST
K[| 16 E Q e[ 20[]a
1o 15 P 8 [] 10 | ]e
L[| 1490 A ] 8l ]o0
M[ ]2 BN KE12 L
1] s ] | ™
L] 14 5] ] NC
91DSM709A-01 91DSM709A-02
Note : The test pin must be connected to Vss
BLOCK DIAGRAM
ROW INPUTS COLUMN INPUTS
A rd
ENABLE 0SC.IN
KEYBOARD LOGIC OSCILLATOR
Qsc.ouTt
ADDRESS - DIVIDERS
- TRANSMISSION CODE LATCH - AND
<] CLOCK GENERATOR
END OF
ouTPUT TRANSMISSION SEQUENCE LOGIC TRANSMISSION
1 LOGIC
TRANS.MODE TEST S -5560
88DSM709A-03
210 N7 SGS-THOMSON
Y/ RICROSLECTRONIES
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M709/A - M710/A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage Range -0.3to 12 \
A\ Input Voltage Range -0.3to Vpp + 0.3 \
|lo} IR Output Current ( t< 50us) 10 mA

Ptot Total Package Power Dissipation 200 mwW
Toper Operating Temperature Range 0to 70 °c
Tstg Storage Temperature Range -55to +125 °c

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect

device reliability

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vob Supply Voltage Range :  M709/M710 4.5t0 10.5 \
M709A/M710A 3t010.5 \Y
Vi Input Voltage Range 0 to Voo \
|lo] IR Output Current ( t< 50us) max. 2.5 mA
fret Reference Frequency Range 445 to0 510 kHz
Toper Operating Temperature Range 0to 70 °C
rs Serial Resistance of a Closed Key Contact max. 2.5 kQ
I Parallel Resistance of Open Key Contact min. 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max. 20 Q
STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Typical values are at 9V and Tams = 25°C
Symbol Parameter Pins Test Conditions Min. | Typ. | Max. | Unit
oo Supply Current M709 Pin 24 Vop = 9V, IR Output open
M710 Pin 28 Stand-by 5 15 HA
Operating (one key closed) 4 7 mA
lon High State M709 Pin 23 Vop = 9V, Vou = 8V 15| -25 mA
IR Output Current M710 Pin 27 Vpop = 4.5V, Von = 3.5V -0.3 | -0.5 mA
loL Low State M709 Pin 23 Vpp =9V, VoL =1V 15 | 25 mA
IR Output Current M710 Pin 27 Vpp = 4.5V, VoL = 1V 03 | 05 mA
VTH Input Threshold High | Selection Inputs AtoH | Vpp =9V 6 \
Vop = 4.5V 3 \%
A% Input Threshold Low | Selection Inputs Kto Q | Vpp = 9V 3 \
Vpp = 4.5V 1.5 \
I Input Low Current Pull-up Inputs A to H Vop =9V, ViL = 4.5V -60 -300 | pA
lH Input High Current Pull-down Inputs Kto Q | Vpp =9V, Vin = 4.5V 60 300 | pA
[ Input High Current Address Selection Inputs | Vpop = 9V, Vi = 8.25V 150 | pA
(oscillator running)
I Input Leakage Trans. Mode Test Pin Vop =9V, Vin =0 to 9V 1 HA
Current
los Output Current Osc. Out Vpp = 9V, Osc. In. = Vss -2 -8 HA
3/10

73

SGS-THOM
MICROELECTRONICS

SON

199



M709/A - M710/A

FUNCTIONAL DESCRIPTION

Voo Vss 0sC IN 0SC ouT TEST
[24) {22} —[2} {3} {17}
X
Y
ADDRESS ¢y [3g M709,A [2g] outPUT
z[1g
TRANSMISSION MODE

91DSM709A-04
Voo Vss 0SC. IN 0sC ouT TEST
{28———26} 2} (3] {21}
X
Y
ADDRESS q M710,A [27] outPUT

40, 47,

48 55
56, 574 584 59,4 60 614 62/ 63,

91DSM709A-05

4/10
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M709/A - M710/A
Command Bits

[ER=R=k=kek=R= 1 E=E=E=K=-ReNoNoN-llecNcleNeNeNoNoNo} fleleNeNeNoNeNo=} ool NeleRol ol s o A
eR=ReR=k=R=R=1kek=R=R=R=k=R=X=-li-E-E-R-N-N-NoN-l foN-NoloN-N-N=N=] o NN N=N=j=} f ==l ie oo el
0000000 |rrsrmrrmrmrrr[rr s (TS T | T T T T | YT T T T T T
COO0O+ |00 O0OO -+ |0O0O0O0OF+r+rrrr-|0O00O0O+r++|0O0OO0OFrrrr~|0O0O0O v
O+~0O0O++| OO+~ O0OO0O+r-|0OO0Orr0OO0+ |00 ~0O0O++~|0OOFrF+rOOFr~|0OO0O-T~- OO~

-—FOTr-rOTrO~|O+-rOrO+ O+ |OrOrOr-rOr-|OFrFO-O0Or-Or|OrOrOr-rO~-(Or-rOr-Or~Or

M N O P Q|CiC2C3C4C5C6

L

Input Code

A B CDEFGH/ K.

END OF TRANSMISSION

x < x x > x

> > x x x x

XX XXX XXX
XX X XXX XX

XX XXX XXX

XX XXX XXX

XXX XX XXX

XXX X XXX

N°
0

TRUTH TABLE
Command

OrNMTW ON©OO — WONODO =
ruotwonloo2 - MPX2IOer2220dRIIL8RAIES|S

5/10
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M709/A - M710/A

TRUTH TABLE (continued)
Command Input Code Command Bits
N° A B C D E F G H K 1 L M N O P Q|Ci1C2C3C4C5C6
48 X X o 0 o o 1 1
49 X X 1 0 0 0 1 1
50 X X o1 0 0 1 1
51 X X 1 1 0 0 1 1
52 X X 00 1 0 1 1
53 X X it 01 0 1 1
54 X X o1 1 0 1 1
55 X X1 1 1 0 1 1
56 X | X o 0 o 1 1 1
57 X X 10 0 1 1 1
58 X X o1 0o 1 1 1
59 X X 11 0 1 1 1
60 X X 00 1 1 1 1
61 X X 10 1 1 1 1
62 X X o 1 1 1 1 A
63 X X/t 1 1 1 1 A
DESCRIPTION codes at the receiver end. For example the double

The signals are transmitted with infrared light using
pulse code modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses.

If "T" is the time base, the bits are coded as follows :

Odd bits (1, 3, etc) T 21
I —on | g l

0=T
5-5588DSM709A-06

1=2T

Even bits (2, 4, etc) T 3T |

|
T

s- 5552 88DSM709A-07

0=T
1=3T
The different code introduced for the even and odd

error which can cause the exchange "10" with "01"
is easily detected.

A parity bit is also added in order to further increase
the reliability of the transmission. This bitsis "1" if the
number of transmitted "1s" is even while it is "0" if
the number of transmitted "1s" is odd.

In addition, every word contains a preliminary pulse,
a start pulse and a stop pulse. The spacing between
the preliminary and the start pulse is 4T. This is fol-
lowed after 1T by 11 data pulses (one parity bit), and
terminated after 4T interval by a stop pulse.

Consequently, a word in which the binary digit 0 oc-
curs ten times has a total duration of 21T.

A word containing ten "1s" has a duration of 36T.

"1s" improves the capability to recognize false Example :
LT Ty|T 3T 27 3T T 37 TiT]2T | T} 7T 4T
0 1 l) 1 lO 1 o]0 1 0
— —-t
ADDRESS COMMAND ! !
PRELIM. START BITS BITS PARITY STOP
PULSE  PULSE BIT PULSE
S-5542
88DSM709A-08

6/10 (37 SGS:THOMSON
. MICROELECTRORIGS
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M709/A - M710/A

SYNCHRONIZATION BETWEEN TRANSMIT-
TER AND RECEIVER

The transmitter and the receiver can operate with
different reference frequencies.

Typical values suitable for correct operation of the
system should be between 445 and 510kHz, using
a cheap ceramic resonator.

Synchronization between the transmitter and the re-
ceiver, necessary to obtain the wide range of fre-
quency tolerance described above is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this value
and using it as time base T.

KEYBOARD (pins A to Q) / CODE REPETITION

One column input (K to Q) has to be connected to
onerow (A to H) input to activate the transmitter. The

contact must be continuously closed for a minimum
of 25ms.

Double and multiple contact operations are not
accepted.

The command information is repeatedly transmitted
at intervals of 102ms (fref = 500kHz) as long as the
push button remains operated.

When the contact is interrupted the circuit transmits,
after a pause of about 18 ms, the "end of trans-
mission code" and returns to stand-by mode.

If the contact is interrupted while a command is
being transmitted the circuit carries on with the
transmission to the end. After a pause of about 18
ms it transmits the end of transmission code.

No command is accepted until the "end of trans-
mission code" is over.

KEY
CLOSED MODE  MODE

ANTIBOUNCE REPETITION TIME
(25ms) (102ms)

COMMAND COMMAND END OF
TRANSMISSION TRANSMISSION TRANSMISSION
FLASH CARRIER CODE

{ IW‘ ' -/ .

KEY
RELEASED L

18ms,

5-5553

88DSM709A-09

TRANSMISSION MODE (pin 1)

The M709/M710 can operate in Flash (pin 1 = Vpp)
or Carrier (pin 1 = Vss) transmission modes. Using

a reference frequency of 500kHz the output signal
has these formats :

Flash mode — = 10ps Transmission time
I | min. =2.1 ms
L T =100 s ‘| max. = 3.6 ms
! duty cycle = 0.15 %
5-5555
88DSM709A-10
Carrier mode 26us Transmission time
8> f < 38.43 KHz min. = 32.76 ms
] I | | | max. = 56.16 ms
14202 ps | duty cycle = 0.7 %
1=156ms 65554
88DSM709A-11
(N7 SGS-THOMSON 7no
Y7 HICROELECTRONICS
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M709/A - M710/A

ADDRESS (pins X, Y, W, Z)
The Address information is coded and transmitted as follows :

ADDRESS BITS

COMMAND BITS

PRELIMINARY PULSE PARITY| STOP
AND STARTPULSE | A1 | A2 | A3 | A4 | C1 | C2 | C8 | C4 | C5 | C6 | g |pyLse
}‘_>
88DSM709A-12
Address Transmitted Code Address Input Code
Number A1 A2 A3 A4 X Y w z
1 0 0 0 0 L L L L
2 1 0 0 0 H L L L
3 0 1 0 0 L H L L
4 1 1 0 0 H H L L
5 0 0 1 0 L L H L
6 1 0 1 0 H L H L
7 0 1 1 0 L H H L
8 1 1 1 0 H H H L
9 0 0 0 1 L L L H
10 1 0 0 1 H L L H
11 0 1 0 1 L H L H
12 1 1 0 1 H H L H
13 0 0 1 1 L L H H
14 1 0 1 1 H L H H
15 0 1 1 1 L H H H
16 1 1 1 1 H H H H

The address inputs have internal pull-downs which are disabled during stand-by.

Single address selection

Multiple address selection

X Y w

ADDRESS13

5-5556

z
Vbp l

88DSM709A-13

X Y w

z

ADDRESS13 I
VDD‘—,c '
ADDRESS11
T

5-5557/1

88DSM709A-14

Note : unused inputs can be

8/10

left open or connected to Vss

204

‘ SGS-THOMSON
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M709/A - M710/A

TYPICAL APPLICATIONS
FLASH MODE

3N

+ O

v ADDRESS ) Ang
01_ v . 2xLD271
DD MODE ]!_.

: M709/A
KEYBOARD M710/A

L
45510 510KHz
100pF 100pF

I I S-sssen 88DSM709A-15

INFRARED DIODE PEAK CURRENT = 1.8 A
TOTAL AVERAGE CONSUMPTION = 6.5 mA

CARRIER MODE

+ 0 -
ov ADDRESS \
o v 2xL0271
oD -
80237 %io .
KEYBOARD M709/A k
M710/A 0.56

—2"—
TEST
- —
45510 510KHz
100pF

I IlOOpF
5-5559/2 88DSM709A-16

INFRARED DIODE PEAK CURRENT =1.25 A
TOTAL AVERAGE CONSUMPTION = 13 mA

. 910
KYI,, msmgc%ym%‘mngm?@% 208



M709/A - M710/A

PACKAGE MECHANICAL DATA
24 PINS - PLASTIC DIP

Dimensions in mm
e=25 _, e , e , e ., e , e e e, e e e, e . e 14 1 max
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M709L
M710L

PCM REMOTE CONTROL TRANSMITTERS (LOW VOLTAGE)

= 2.2V TO 5V OPERATING SUPPLY VOLTAGE
RANGE

» M 709L : 40 COMMANDS x 16 ADDRESSES

= M 710L : 64 COMMANDS x 16 ADDRESSES

= ADDRESS ORGANIZATION PROVIDES WIDE
RANGE OF SIMULTANEOUS APPLICATIONS
WITHOUT INTERFERENCE BETWEEN SYS-
TEMS

= IMPROVED PCM TRANSMISSION CODE
PROVIDES EASY RECOGNITION OF FALSE
SIGNALS

» "FLASH" OR "CARRIER" PIN SELECTABLE
TRANSMISSION MODES

= END OF TRANSMISSION CODE

n SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND
INTERLOCK

= WIDE REFERENCE FREQUENCY RANGE
(445 to 510 kHz ceramic resonator)

= VERY LOW POWER CONSUMPTION DURING
TRANSMISSION. OUTPUT DUTY CYCLE 0.15
% (flash mode), 0.7 % (carrier mode)

= FULLY COMPATIBLE WITH M491 AND M494
(In flash mode)

DESCRIPTION

These ICs have been developed for remote control
in consumer applications (TV, radio, videore-
corders) or in the industrial field and use a highly re-
liable transmission code which has a capacity of
1024 channels. Each transmitted word is structured
into 4 bits which constitute the address and 6 bits
which constitute the command (64 commands avail-
able). One command (1 st = 000000) is used to
transmit the "end of transmission code " when the
key is released. Additional bits are transmitted for
synchronization of transmitter and receiver clocks
and for security checks. The address organization
provides a wide range of simultaneous applications
without interference between systems. The receiver
accepts the decoded command only if the trans-
mitted address matches the address selected at the
receiver. 16 addresses are available for this pur-
pose.

June 1991

The reference oscillator is controlled by a cheap
ceramic or LC resonator. Two types of transmission
mode are available : "Flash" or "Carrier" mode.
The M709L is a simplified version of the M710L
which can only transmit 40 commands with 16
possible addresses. The M710L on the other hand
has the full system capacity : it can transmit 64 com-
mands with 16 addresses.

The M709L and M710L are produced with CMOS
Si-gate technology and are available in