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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

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 prop- ably be expected to cause the failure of the life support
erly used in accordance with instructions for use pro- device or system, or to affect its safety or effectiveness.

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



| TABLE OF CONTENTS

INTRODUCTION Page 5
ALPHANUMERICAL INDEX 6
SELECTION GUIDE o
DATASHEETS
DEDICATEDICS . . . . . . . . o e e s e e e e e 17
DEDICATED MCUs . . . . . . . . e e e e e s 467
STANDARD LINEARICS . . . . . . o e e e e e i e e 483
MEMORIES . . . . . . e e e e e 529
PROTECTION CIRCUITS . . . . . . . o e o e e e 545
PACKAGES 661 I







INTRODUCTION

SGS-THOMSON IN TELEPHONE SET IC MARKET:
THE WORLDWIDE SUPPLIER

SGS-THOMSON Microelectronics has
been designing and producing dedi-
cated integrated circuits for telephone
sets for two decades.

Today the company offers the widest
product range and probably manufac-
tures more telephone ICs than any
other company in the world -- about 60
million ICs per year, not including pro-
tection devices and memories.

The SGS-THOMSON portfolio for ana-
log telephone sets is moving from the
traditional domain of single functions
(speech, dialer, ringer, handsfree) to a
more integrated approach with single
chip phones, "spedials” (speech + rep-
ertory dialer) and various two-chip solu-
tions (analog section IC + MCU).

While the individual functions still con-
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stitute the core of the current production
activity, the new concept of a two-chip
solution is generating the real added
value in the telephones of the nineties.
The idea is to combine a single analog
chip, able to handle all of the Telephone
Analog Front End (TAFE) functions,
with a microcontroller unit (MCU), tak-
ing care of all logic activities. The two
ICs can be separately upgraded in or-
der to provide flexibility for different
markets and modular growth of the
functions offered.

In parallel with the consolidation of the
traditional offerings in the corded ana-
log telephone domain, new products
appear in the wider scenario of digital
corded, ISDN and cordless (analog and
digital) telephones.

ADVANCED TECHNOLOGY. Using an advanced CMOS
Technology SGS-THOMSON has produced the L3916
SPEDIAL Family (Speech + Repertory Dialer).
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SPEECH CIRCUITS

Type Function Package Page
L3280 Low Voltage Telephone Speech Circuit DIP14 33
L3281 Low Voltage Telephone Speech Circuit DIP14/SO14 39
LS256 Speech Circuit with Multifrequency Tone Generator Interface DIP16 87
LS285 Telephone Speech Circuit DIP16 93
LS588 Programmable Telephone Speech Circuits DIP16 101
LS656 Speech Circuit with Multifrequency Tone Generator Interface DIP16/SO20L 111
TEA7052 Speech Circuit with Power Management DIP24 369
TEA7063 Speech Circuit with Multifrequency Tone Generator Interface DIP20/SO20L 383

TONE RINGERS/RINGING DETECTORS

Type Function Package Page
L3240 Electronic Two-Tone Ringer Minidip/SO8 29
LS1240 Electronic Two-Tone Ringer Minidip 123
LS1240A Electronic Two Tone Riﬁger Minidip/SO8 123
LS1241 Electronic Two-Tone Ringer Minidip 127
ML8204 Tone Ringer Minidip 175
ML8205 Tone Ringer Minidip 175

LOUDSPEAKING

Type Function Package Page
TEA7530 Monitor Amplifier Minidip/SO8 419
TEA7531 (*) | Monitor Amplifier DIP16/SO16 427
TEA7532 Monitor Amplifier DIP16/SO16 429
TEA7533 Monitor Amplifier S020 443

HANDS FREE

Type Function Package Page

TEA7540 Hands Free Circuit for All Range Sets DIP28/S0O28 449
MONOCHIP / BICHIP

Type Function Package Page
L3913 Monochip Telephone PLCC44 51
L3914 Low Rénge One Chip Phone (Speech and Dialer) DIP28/S0O28 63
L3916 Low Range One Chip Phone (Speech and Dialer) DIP28/S028 75
TEA7088 Low Range Phone Dedicated Analog Front End DIP28/S0O28 395
TEA7090 Low Range Phone Dedicated Analog Front End DIP28/S0O28 399
TEA7091 Telephone Analog Front End PLCC44/PQFP44 | 415

(*) Replaced by TEA7532 for New Designs
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DIALERS
Type Function Package PagrL
EFG7189 DTMF Generator for Binary Coded Hexadecimal Data DiP14 19
EFG71891 DTMF Generator for Binary Coded Hexadecimal Data Minidip 19
M3541 Single Number Pulse Tone Switchable Dialer DIP20/S0O20 131
MK53731 Single Number Pulse Tone Switchable Dialer DIP18/S020 141
MK53732 Tone Pulse Dialer with Last Number and Save Function DIP18/S020 149
MK53761 Repertory Dialer DIP18/SO20 159
MK53762 Repertory Dialer DIP18/S020 167
LINE INTERFACES
Type Function Package Page
L3845 Trunk Interfaces Minidip/SO8 47
ST3854 Electronic Hook Switch S020 189
TEA7868 Line Interface Minidip 459
ISDN/DIGITAL PHONE
Type Function Package Page
ST5080A Programmable ISDN Audio Fron End PLCC28/S0O28 193
ST5088 Programmable ISDN Audio Front End PLCC28 223
STH221 Muldex IC for Multimedia Teleservices PQFP64 325
ST5421 SID-GCI: S/T Interface Device with GCI DIP20 253
ST5451 ISDN HDLC and GCI Controller DIP28/S0O28 279
CORDLESS
Type Function Package Page
ST7162 Universal Programmable Dual PLL - DIP16/SO16 311
TDA7233 1W Audio Amplifier with Mute Minidip 355
TDA7233D 1W Audio Amplifier with Mute SO8 355
TDA7326 AM-FM Radio Frequency Synthesizer DIP16/SO16L 359
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EEPROM, I°C Serial Access Bus

Size | Part Number | Organis. VC‘(’V;"'" Feature Rk;ﬂgc) Package

1K ST24C01B1 128 x 8 4.5 Byte/Page Write Oto70 PSDIP8
ST24W01B1 128 x 8 4.5 Write Control 0to 70 PSDIP8
ST24C01CB1 128 x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24W01CB1 128 x 8 3.0 Write Control 0to 70 PSDIP8
ST25C01B1 128x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25C01CB1 128 x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25W01CB1 128 x 8 25 Write Control 0to 70 PSDIP8
ST24C01B6 128 x 8 4.5 Byte/Page Write —40to 85 PSDIP8
ST24W01B6 128 x 8 4.5 Write Control —40 to 85 PSDIP8
ST24C01CB6 128x 8 3.0 Byte/Page Write —40to 85 PSDIP8
ST24W01CB6 128 x 8 3.0 Write Control —40to 85 PSDIP8
ST25C01B6 128 x 8 25 Byte/Page Write —40 to 85 PSDIP8
ST25C01CB6 128 x 8 25 Byte/Page Write —40 to 85 PSDIP8
ST25W01CB6 128 x 8 25 Write Control —40to0 85 PSDIP8
ST24C01M1 128 x 8 45 Byte/Page Write 0to 70 SO8
ST24C01M1013TR 128 x 8 45 Byte/Page Write 0to 70 SO8TR
ST24W01M1 128 x 8 45 Write Control 0to 70 SO8
ST24W01M1013TR 128 x 8 45 Write Control 0to 70 SO8TR
ST24C01CM1 128 x 8 3.0 Byte/Page Write 0to 70 SO8
ST24C01CM1TR 128x 8 3.0 Byte/Page Write 0to70 SO8TR
ST24W01CM1 128 x 8 3.0 Write Control 0to 70 S0O8
ST24W01CM1TR 128 x 8 3.0 Write Control 0to 70 SO8TR

Size | Part Number | Organis. VC‘(’V;"'" Feature Ra-l;,?g";p(})c) Package

1K ST25C01CM1 128 x 8 25 Byte/Page Write 0to 70 SO8
ST25C01CM1TR 128 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25C01M1 128 x 8 25 Byte/Page Write 0to 70 SO8
ST25C01M1013TR 128 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25W01CM1 128 x 8 25 Write Control 0to 70 SO8
ST25W01CM1TR 128 x 8 25 Write Control 0to70 SO8TR
ST24C01M6 128 x 8 4.5 Byte/Page Write —40 to 85 SO8
ST24C01M6013TR 128 x 8 45 Byte/Page Write —40 to 85 SO8TR
ST24W01M6 128 x 8 4.5 Write Control —40 to 85 S0O8
ST24W01M6013TR 128 x 8 45 Write Control —40to 85 SO8TR
ST24C01CM6 128x 8 3.0 Byte/Page Write —40 to 85 SO8
ST24C01CM6TR 128 x 8 3.0 Byte/Page Write —40to 85 SO8TR
ST24W01CM6 128x 8 3.0 Write Control —40 to 85 SO8
ST24W01CM6TR 128 x 8 3.0 Write Control —40 to 85 SO8TR
ST25C01CM6 128 x 8 2.5 Byte/Page Write —40 to 85 SO8
ST25C01CM6TR 128 x 8 25 Byte/Page Write —40to 85 SO8TR
ST25C01M6 128x 8 25 Byte/Page Write —40 10 85 SO8
ST25C01M6013TR 128 x 8 25 Byte/Page Write —40to 85 SO8TR
ST25W01CM6 128 x 8 25 Write Control —40 to 85 SO8
ST25W01CM6TR 128 x 8 25 Write Control —40 to 85 SO8TR
ST24C01M3 128x 8 4.5 Byte/Page Write —40to0 125 S0O8

7 SGS-THOMSON
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EEPROM, I°C Serial Access Bus (cont’d)

Size | Part Number | Organis. VC?V;"'" Feature R a;l;fglgp("’C) Package

2K ST24C02AB1 256 x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24C02AB1/AAB 256 x 8 3.0 Content all 00 0to 70 PSDIP8
ST24C02CB1 256 x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24W02CB1 256 x 8 3.0 Write Control 0to 70 PSDIP8
ST25C02AB1 256 x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25C02CB1 256 x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25W02CB1 256 x 8 25 Write Control 0to 70 PSDIP8
ST24C02AB6 256 x 8 3.0 Byte/Page Write —40 to 85 PSDIP8
ST24C02CB6 256 x 8 3.0 Byte/Page Write —40to 85 PSDIP8
ST24W02CB6 256 x 8 3.0 Write Control —40to 85 PSDIP8
ST25C02AB6 256 x 8 25 Byte/Page Write —40 to 85 PSDIP8
ST25C02CB6 256 x 8 25 Byte/Page Write —40 to 85 PSDIP8
ST25W02CB6 256 x 8 25 Write Control 40 to 85 PSDIP8
ST24C02CB3 256 x 8 3.0 Byte/Page Write —401to0 125 PSDIP8
ST25C02CB3 256 x 8 25 Byte/Page Write —40t0 125 PSDIP8
ST24C02AB3 256 x 8 3.0 Byte/Page Write —40to0 125 PSDIP8
ST24C02AM1 256 x 8 3.0 Byte/Page Write 0to 70 SO8
ST24C02AM1013TR| 256 x 8 3.0 Byte/Page Write 0to 70 SO8TR
ST24C02CM1 256 x 8 3.0 Byte/Page Write 0to 70 SO8
ST24C02CM1TR 256 x 8 3.0 Byte/Page Write 0to 70 SO8TR
ST24W02CM1 256 x 8 3.0 Write Control 0to 70 S08
ST24W02CM1TR 256 x 8 3.0 Write Control Oto 70 SO8TR

Size | Part Number | Organis. Vc‘zvm'“ Feature R::’g;gp(-"C) Package

2K ST25C02AM1 256 x 8 2.5 Byte/Page Write 0to 70 SO8
ST25C02AM1013TR| 256 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25C02CM1 256 x8 | 25 Byte/Page Write 0to 70 SO8
ST25C02CM1TR 256 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25W02CM1 256 x 8 25 Write Control O0to 70 SO8
ST25W02CM1TR 256 x 8 25 Write Control 0to 70 SO8TR
ST24C02AM6 256 x 8 3.0 Byte/Page Write —40 to 85 SO8
ST24C02AMB013TR| 256 x 8 3.0 Byte/Page Write —-40 to 85 SO8TR
ST24C02CM6 256 x 8 3.0 Byte/Page Write —-40 to 85 SO8
ST24C02CM6TR 256 x 8 3.0 Byte/Page Write —40 to 85 SO8TR
ST24W02CM6 256 x 8 3.0 Write Control —40 to 85 SO8
ST24W02CM6TR 256 x 8 3.0 Write Control —40to 85 SO8TR
ST25C02AM6 256 x 8 25 Byte/Page Write —40 to 85 SO8
ST25C02AMB013TR| 256 x 8 25 Byte/Page Write —40 to 85 SO8TR
ST25C02CM6 256 x 8 25 Byte/Page Write —40 to 85 SO8
ST25C02CM6TR 256 x 8 25 Byte/Page Write —40 to 85 SO8TR
ST25W02CM6 256 x 8 25 Write Control —40 to 85 SO8
ST25W02CM6TR 256 x 8 25 Write Control —40 to 85 SO8TR
ST24C02AM3 256 x 8 3.0 Byte/Page Write -40to0 125 SO8

4K ST24C04B1 512x 8 4.5 Write Protection 0to 70 PSDIP8
ST24C04CB1 512x 8 3.0 Write Protection 0to 70 PSDIP8
ST24W04CB1 512x8 3.0 - Write Control 0to 70 PSDIP8
ST25C04B1 512x8 25 Write Protection 0to 70 PSDIP8

G SEETHONEON
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EEPROM, I°C Serial Access Bus (cont'd)

14

Size | Part Number | Organis. VCC(’V;"'n Feature R a-l;sg;p(;C) Package
4K ST25C04CB1 512x 8 25 Write Protection 0to 70 PSDIP8
ST25W04CB1 512x8 25 Write Control 0to 70 PSDIP8
ST24C04B6 512x8 4.5 Write Protection —40 to 85 PSDIP8
ST24C04CB6 512x8 3.0 Write Protection —40 to 85 PSDIP8
ST24W04CB6 512x8 3.0 Write Control —40 to 85 PSDIP8
ST25C04B6 512x8 25 Write Protection —40 to 85 PSDIP8
ST25C04CB6 512x8 25 Write Protection —40 to 85 PSDIP8
ST25W04CB6 512x8 25 Write Control —40to 85 PSDIP8
ST24C04CB3 512x 8 3.0 Write Protection —401t0 125 PSDIP8
ST24C04CM1 512x8 3.0 Write Protection 0to 70 SO8
ST24C04CM1TR 512x8 3.0 Write Protection 0to 70 SO8TR
ST24W04CM1 512x8 3.0 Write Control 0to 70 S08
ST24W04CM1TR 512x8 3.0 Write Control 0to 70 SO8TR
ST25C04CM1 512x8 25 Write Protection 0to 70 SO8
ST25C04CM1TR 512x8 25 Write Protection 0to 70 SO8TR
ST25W04CM1 512x8 25 Write Control 0to 70 S0O8
ST25W04CM1TR 512x8 25 Write Control 0to 70 SO8TR
ST24C04CM6 512x8 3.0 Write Protection —-40 to 85 S08
ST24C04CM6TR 512x8 3.0 Write Protection —40 to 85 SO8TR
ST24W04CM6 512x8 3.0 Write Control —40to 85 S0O8
ST24W04CM6TR 512x 8 3.0 Write Control —40 to 85 SO8TR
ST25C04CM6 512x8 25 Write Protection —40 to 85 SO8
ST25C04CM6TR 512x8 2.5 Write Protection —40 to 85 SO8TR
Size | Part Number | Organis. Vc?vr)"m Feature R a-‘l.?gn::p(-"C) Package
4K ST25W04CM6 512x 8 25 Write Control —40 to 85 S08
ST25W04CM6TR 512x 8 2.5 Write Control —40 to 85 SO8TR
8K ST24C08B1 1Kx 8 4.5 Write Protection 0to 70 PSDIP8
ST24C08CB1 1K x 8 3.0 Write Protection 0to 70 PSDIP8
ST25C08CB1 1K x 8 25 Write Protection 0to 70 PSDIP8
ST24C08B6 1Kx 8 4.5 Write Protection —40 to 85 PSDIP8
ST24C08CB6 1Kx 8 3.0 Write Protection —40to 85 PSDIP8
ST25C08CB6 1Kx 8 2.5 Write Protection —40 to 85 PSDIP8
ST24C08CM1 1Kx 8 3.0 Write Protection 0to 70 SO8
ST24C08CM1TR 1Kx 8 3.0 Write Protection 0to 70 SO8TR
ST25C08CM1 1Kx 8 2.5 Write Protection 0to 70 S08
ST25C08CM1TR 1Kx 8 25 Write Protection 0to 70 SO8TR
ST24C08CM6 1K x 8 3.0 Write Protection —40 to 85 SO8
ST24C08CM6TR 1Kx 8 3.0 Write Protection —40 to 85 SO8TR
ST25C08CM6 1Kx 8 25 Write Protection —40to 85 SO8
ST25C08CM6TR 1Kx 8 2.5 Write Protection —40 to 85 SO8TR
16K ST24C16CB1 2K x 8 3.0 Write Protection 0to 70 PSDIP8
ST24E16DB1 2K x 8 3.0 XIC Bus & WC 0to 70 PSDIP8
ST25C16CB1 2Kx 8 2.5 Write Protection 0to 70 PSDIP8
ST25E16DB1 2K x 8 2.5 XIC Bus & WC 0to 70 PSDIP8
ST24C16CB6 2K x 8 3.0 Write Protection —40 to 85 PSDIP8
ST24E16DB6 2K x 8 3.0 XI?C Bus & WC —40to 85 PSDIP8
ST25C16CB6 2K x 8 25 Write Protection —40 to 85 PSDIP8
Ly7 S68;THOMSON
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SELECTION GUIDE

EEPROM, I°C Serial Access Bus (cont'd)

Vce min

Temp.

Size Part Number | Organis. V) Feature Range (°C) Package
16K ST25E16DB6 2Kx 8 2.5 XI2C Bus & WC —40 to 85 PSDIP8
ST24C16CB3 2Kx 8 3.0 Write Protection —401t0 125 PSDIP8
ST24C16CMH1 2Kx 8 3.0 Write Protection 0to 70 SO8
ST24C16CM1TR 2Kx 8 3.0 Write Protection 0to 70 SO8TR
ST24C16DM1 2Kx 8 3.0 Write Protection 0to 70 SO8
ST24C16DM1TR 2Kx 8 3.0 Write Protection 0to 70 SO8TR
ST24E16DM1 2Kx 8 3.0 XI2C Bus & WC 0to 70 S08
ST24E16DM1TR 2K x 8 3.0 XI?C Bus & WC 0to 70 SO8TR
ST25C16DM1 2Kx 8 25 Write Protection 0to 70 SO8
ST25C16DM1TR 2Kx 8 25 Write Protection 0to 70 SO8TR
ST25E16DM1 2K x 8 25 XI°C Bus & WC 0to 70 S08
ST25E16DM1TR 2Kx 8 2.5 XI?C Bus & WC 0to 70 SO8TR
ST24C16DM6 2Kx 8 3.0 Write Protection —40 to 85 SO8
ST24C16DM6TR 2Kx 8 3.0 Write Protection —40 to 85 SO8TR
ST24E16DM6 2Kx 8 3.0 XI2C Bus & WC —40 to 85 S0O8
ST24E16DM6TR 2K x 8 3.0 XI2C Bus & WC —40to 85 SO8TR
ST25C16DM6 2Kx 8 25 Write Protection —40 to 85 SO8
ST25C16DM6TR 2Kx 8 2.5 Write Protection —40 to 85 SO8TR
ST25E16DM6 2K x 8 25 XI2C Bus & WC —40 to 85 SO8
ST25E16DM6ETR 2K x 8 25 XI’C Bus & WC —40 10 85 SO8TR
ST24C16CML1 2Kx 8 3.0 Write Protection 0to 70 SO14
ST24C16CML1TR 2Kx 8 3.0 Write Protection 0to 70 SO14TR
ST25C16CML1 2Kx 8 25 Write Protection 0to 70 SO14
Size | Part Number | Organis. Vcczvl)mn Feature RaT:gI;T;p(;C) Package
16K ST25C16CML1TR 2K x 8 25 Write Protection 0to 70 SO14TR
ST24C16CML6 2K x 8 3.0 Write Protection —40to 85 SO14
ST24C16CML6TR 2K x 8 3.0 Write Protection —40 to 85 SO14TR
ST25C16CML6 2Kx 8 25 Write Protection —40 to 85 SO14
ST25C16CMLETR 2Kx 8 25 Write Protection —40to 85 SO14TR

(57 SGS-THOMSON
Y/ iCRoELECTROMGS
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SELECTION GUIDE

TRANSIL
Type
Pp (W) Vem (V) —— — Case Page
Unidirectional Bidirectional
400/1 ms 5.810376 BZW04../BZWO04P.. BZW04..B/BZW04P..B | F126 555
400/1 ms 5.810 188 SM4TxxA SM4TxxCA SOD6 591
600/1 ms 5.8t10 376 PEKE.. PA P6KE.. CP, CA CB-417 583
600/1 ms 5.81t0188 SMBTxxA SMBTxxCA SOD6 597
1500/1 ms 5.8 10 376 1.5KE...P,A 1.5KE...CP, CA CB-429 547
1550/1 ms 5.810 188 SM15TxxA SM15TxxCA SOD15 603
5000/1 ms 10to 180 BZW50... BZW50...B AG 563
TRISIL
Ipp (A) | Var (V) l Types Case Page
SINGLE FUNCTION
50/10/1000 58t0 270 TPA Series F126 629
5810 270 SMTPA Series SOD6 609
90/10/1000 581t0 270 TPB Series CB429 635
58 to 270 SMTPB Series SOD15 615
100/10/1000 18to0 120 LS5018B, 5060B, 5120B DIL8 577
TRIPLE FUNCTION
30/10/1000 150 to 270 THBTxxx11 Series SO8 621
150 to 270 THBTxxx12 Series DIL8 621
80to 120 TPIxx11 Series SO8 641
80to 120 TPIxx12 Series DIL8 641
GATE TRIGGERED PROTECTIONS
lpp (A) Ver (V) Types Case Page
30/10/1000 250 TPP25011 SO8 649
250 TPP25012 DIL8 649
100/10/1000 250 L31008B, B1 DIL8 569
TELEPHONE SET INTERFACE: DIODE BRIDGE + PROTECTION
ipp (A) Ver (V) Types Case Page
30/10/1000 150 to 270 TSIxxxB5 Series SO16 657
Lyy SESTHOMSON




DEDICATED ICs

17






73

SGS-THOMSON
MICROELECTRONICS

EFG7189
EFG71891

DTMF GENERATOR FOR BINARY

CODED HEXADECIMAL DATA

GENERATES 16 STANDARD DTMF TONE

PAIRS

USES LOW COST 3.579 MHz CRYSTAL

= DIRECT MICROPROCESSOR INTERFACE

= ACCEPTS 4 BIT DATA IN SERIAL OR PARAL-
LEL FORMAT

= DATA IS STORED DURING TRANSMISSION
PERIOD

s LOW HARMONIC DISTORTION

= HIGH GROUP PRE EMPHASIS

s LOW POWER CONSUMPTION IN STANDBY
MODE

» PULL-UP TO V* ON ALL LOGIC INPUTS

DESCRIPTION

This CMOS circuit is designed specifically to pro-
vide, with a minimum number of external compo-
nents, a low cost DTMF dialer for microprocessor
controlled telephone sets operating in accordance
with existing standards. The 4 bits identifying the fre-
quency pair to be generated may be supplied via
either 5 connections between the EFG7189 and the
microprocessor in parallel format or in serial format
through 3 connections linking the EFG7189 to the
microprocessor. This feature eliminates the neces-
sity to simulate keyboard type inputs normally re-
quired by standard DTMF generators. Input data is
stored on trailing edge of ISA signal. The tone pair
selected by this code is generated while ISA re-
mains low. With ISA high, the oscillator is inhibited
and the device is in standby mode. SA pin is con-
nected to V- while device is outputting any tone pair.

July 1993

Minidip

ORDERING NUMBERS : EFG71891PD (Minidip)
EFG7189PD (DIP14)

PIN CONNECTIONS (Top view)

v' 1 - Mj MF OUT
ISA E 2 13(] H
Ne 03 12[] A
v- []a EFG7189 1117 g
0SC IN 5 m:] c
NC EG 9 b D
0sC oUT 7 3 SA
vt O N xg MF OUT
isa - 02 greariger 7 "
Ve 3 O:] A
OSC IN 4 5 j 0sC OuT

110
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BLOCK DIAGRAM

1SA v*
OSCIN = —— —— — —— — —— —— — — — —Pp——
3 579MHz| Programmable !
i divider |
. |
&
0SC ouT | |
| |
|
D -+—— — |
€™ e MF QUT
B latches
e |
| |
| EREREE ,
| Counter I
H |
! [
Programmabl u
! el 1 I o
= & ._|
V-
PIN DESCRIPTION
N° Name Function Description
1 A Supply Voltage Positive Supply
4 " Supply Voltage oV
11 B Logic Input Parallel input for hexadecimal code allowing
10 C Logic Input the selection of 2 frequencies constituting the
9 D Logic Input DTMF signal (see attached table).
12 A Logic Input Serial or Parallel Input for Hexadecimal Code
13 H Serial Input Clock Clock Input for Hexadecimal Code Serial Input
Register on Pin A Furthermore, it allows for
the selection of the serial or parallel operating
mode of this code.
When ISA input goes low, the validated code
is:
e the parallel input code if input H is high.
o the serial input code if input H is low.
2 ISA Logic Input This pin allows for the inhibition of the analog
output MF OUT :
e when ISA is high, output MF OUT is idle and
connected to V™.
ewhen ISA is low, the hexadecimal code is
validated and MF OUT
output is activated.
8 SA Logic Output This pin indicates the state of the analog
output :
oif ISA is low, SA is a low impedance output
atVv'™.
o if ISA is high, SA is a high impedance output.
14 MF OUT Analog Output This pin is the DTMF signal output.
5 OSC IN Oscillator Input This pin corresponds to the input of the
inverter of the oscillator.
The nominal frequency of the oscillator is
3.579 MHz.

2/10
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EFG7189 - EFG71891

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
v* Supply Voltage -03t0+55 \%
Vin Digital Input Range —-03t0 V" +0.3 \
Tstg Storage Temperature Range - 55t0 + 125 °C
ELECTRICAL OPERATING CHARACTERISTICS
All voltages referenced to V
Symbol : Parameter Min. Typ. Max. Unit
v* Positive Supply Voltage 3 - 5.25 Y
Toper Operating Temperature Range -25 - 70 °C
fe Crystal Frequency -~ 3.579545 - MHz

DC ELECTRICAL CHARACTERISTICS
Tanb=—25°Cto 70 °C, V" =-3 10 5.25V, f; = 3.579 MHz (all voltages are referenced to V")

Symbol Parameter Min. Typ. Max. Unit
%} Operating Current in Transmission Mode (V* = 4V, output ~ 0.6 1 mA
not loaded)
1SB Standby Current (ISA, H, A, B, C, D open circuit or - - 10 A
connected to V*)
ViL Input Low Voltage (ISA, H, A, B, C, D) 0 - 03V* Vv
Vin Input High Voltage (ISA, H, A, B, C, D) 0.7 V* - v* \
Rt Pull up Resistor on Logic Inputs ISA, H, A, B, C, D 100 - - kQ
loLsa SA Output Current (VoLsa = 0.5 V) 500 - - I
IFsa SA Leakage Current, Open Current (Voxsa = 5 V) ~ - 2 HA
A.C. ELECTRICAL CHARACTERISTICS
Tamb=—-25°Cto 70 °C, V' -3V t0 5.25 V, f; = 3.579 MHz
L Symbol Parameter Min. Typ. Max. Unit
tr 1 Rise/Fall Time on Input Signals - - 50 ns
TISAon Transmission Delay -~ - 5 ms
TISAore | Blocking Delay - - 5 ms
Th Clock Period 10 - - us
ThH High Level Clock Width 5 - - us
THL Low Level Clock Width 5 - - - us
TpH Set-up Time of A Related to Clock 1 - - us
m Hold Time of A Related to Clock 7 - - us
Trisa Set-up Time of the Code or Clock Related to ISA 1 | - - us
Tmisa Hold Time of Code Related to ISA 2 - - us
3/10
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TRANSMISSION CHARACTERISTICS Tamp =~ 25 °C to 70 °C, V'3V 10525V, f. = 3579

Symbol Parameter Min. Typ. T Max. Unit |
DFH DFB | High and Low Frequency Precision - - 1 %
AFB Low Frequency Transmission Level (V* = 4 V) - Note 1 -8 -7 -6 dBm
GBH High Band Pre-emphasis 2.3 2.7 3.5 dB
D Output Distortion - - - 20 dB

Note : 1.0dBm = 0.775 Vims.
These specifications are related to the following loads.

Figure 1.

MIXED LOAD

MFOUT

R > 33kt C:any ¢ I
C <22nF R:any

viorv

RESISTIVE LOAD
MFOUT
R
R 2> 120 k&2 v
V+
MFOUT §
R
R > 33 kS2

FUNCTIONAL DESCRIPTION

With ISA input at logic level "1", the device is in low
power mode. The oscillator is inhibited and analog
output MF OUT is at ground level. DTMF input data
is detected on trailing edge of ISA. This transition en-
ables both the oscillator and the analog output then
the data is stored and corresponding DTMF pair is
generated during the low state interval of the ISA
signal. Any modification to H, A, B, C and D signals
during this period will not have any further effect on
DTMF pair generated.

The device accepts input data in two different for-
mats :

= Parallel format : this requires 4 connections (A, B,
C, D) between the microprocessor and the circuit.

s Serial format : in this case data is supplied to the
circuit by the microprocessor via 2 connections A
and H (see typical application diagram).

Pre-emphasis is applied to high group tone and both

4/10 r. SGS-TH
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tones of DTMF pair are supplied through analog out-
put pin.

DATA ACQUISITION LOGIC

This section includes : A 4-bit shift register, an 8-line

to 4-line multiplexer and a 4-bit storage register.

w The 4-bit shift register has its input connected to
pin A and is enabled by the signal applied to pin
H. Its outputs are AS, BS, CS and DS signals.

= The multiplexer is enabled by signal H and oper-
ates according to the following law : Al = H.AP +
H.AS.

= The 4-bit storage register operates on trailing
edge of ISA signal. Al, BI, Cl, Dland AL, BL, CL,
DL are its inputs and outputs respectively.

During the low state period of ISA input, AL, BL, CL

and DL signals determine the DTMF pair to be gen-
erated.

MSON




EFG7189 - EFG71891

Figure 2 : Example of Paraliel Operating Mode.

TR IO s
> o SIS
S e e e S e S e e s e

EEEER | - Sdisasen s

........ S ORISR DL

PRI

Selels

Selwlelalelele

S S S ST ST SRR
SIS TP e

5 25

posselsletnlelelede] TeSeteSelule:

SRS

wrouT { 770 « 1477 \ [ 697 + 1209 \
Stored data (H = 1} Stored data {H = 1)
AL =0 o
8L =1 o
cL=1 (1]
oL=0 1

Note : If the circuit operates permanently in parallel mode, then the H input may be left floating (internally pulled-up to V*) or tied to logic 1.
With ISA at logic 0, H,A,B,C, and D inputs cannot modify the generated DTMF pair.

Figure 3 : Example of Serial-Operating Mode.

o L [ [
770 . 1477 697 . 1209
wr ouT A A A
T I T T “
AS= 0 1 1 0 1 0 0 0
BS= X 0 1 1 X 1 0 0
Ccs=X X 0 1 X X 1 0
DS =X X X 0 X X X 1
Stored data (H = 0) Stored data (H = 0)
AL=AS =0 0
BL=DS=1 0
CL=CS=1 0
DL=DS=0

Notes : 1. With ISA at logic 0, H, A, B, C and D signals cannot modify the generated DTMF pair. As a result, in serial operating mode, it is

possible to enter AS, BS, CS and DS data while another DTMF pair is being generated.
2. First data to be entered is DS.

5110
Ly SSTHONRON
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Figure 4 : Data Acquisition Logic.

AL BL CcL DL
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EFG7189 - EFG71891

TIMING DIAGRAM
Figure 5 : Rise/Fall Time on Input Signals.

Figure 6 : Parallel Operating Mode (H = "1").
A.B.CO >d(0.9v* ——_-—-JK X ><
01V — — — — — —
\ 09v* 4 \
iSA o1Vt ;

MFOUT
]" s

Teisa | TISAQN TISAOFF

A X

TMisA

Figure 7 : Serial Operating Mode.

1 <
T
TPH  TmH >L_;—T”L 4 THH

S, TH 1
1SA oav f
c1vt /
TpisA
MFOUT [_
TisAQN TISAQEF
7/10
‘ SGS-THOMSON
Y4 MICROELECTRONIGS

25



EFG7189 - EFG71891

Table 1
DTMF Specification Frequenitersr‘ Derived Division % Df%i:ltlon
(Hz) a 3.579 MHz Quartz (Hz) Rank Standard
f1 697 701.3 5104 0.62
f2 770 771.4 4640 0.19
3 852 857.2 4176 0.61
4 941 935.1 3828 - 0.63
5 1209 1215.9 2944 0.57
6 1336 1331.7 2688 -0.32
f7 1477 1471.9 2432 -0.35
f8 1633 1645 2176 0.74
Table 2
Keyboard Hexadecimal Code ISA T Generated Frequencies
Code A B | c | D [ f(Hz) f(Hz)
X X X X X 1
1 0 0 0 1 { 697 1209
2 0 0 1 0 ! 697 1336
3 0 0 1 1 N 697 1477
4 0 1 0 0 d 770 1209
5 0 1 0 1 l 770 1336
6 0 1 1 0 N 770 1477
7 0 1 1 1 d 852 1209
8 1 0 0 0 l 852 1336
9 1 0 0 1 d 852 1477
0 1 0 1 0 2 941 1336
° 1 0 1 1 ¢ 941 1209
L # 1 1 0 0 l 941 1477
A 1 1 0 1 { 697 1633
B 1 1 1 0 { 770 1633
(o} 1 1 1 1 I\ 852 1633
D 0 0 0 0 d 941 1633
8/10
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TYPICAL APPLICATION (european standards)

Figure 8 : Parallel Connection.

d voltage Bw—

Second order b DTMF
ISA v* MFOUT fow-pars output
filter
EF68HC
04P3
or A

ETC EFG7189

9410
C
b} v’

Note : H may be left open or connected to logic 1.
Figure 9 : Serial Connection.
Regulated voltage Po—
DTMF
ISA * MFOUT Second order output
low-pass fifter
EFG8HC H
04P3
or A EFG7189
ETC
9411
v-

Note : B, C and D may be left floating or connected to logic 1.

E' SGS-THOMSON

MICROELECTRONICS
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SECOND ORDER LOW-PASS FILTERS
Figure 10 : With Transistor (gain = 1).

v
vi-v =4avio2v
1000 pF
+10%
il
L1}
56 k2
+2%
MF OUT O —F

DTMF
OouUTPUT

Figure 11 : With Op. Amp. (gain = 1).

56 kS
2%
T e
470 pF
+10%
56 k§2 56 kS
+2% +2%
MFOUT O {1} —{— -
b > DTMF
TDB358
T
1500 pF J- + OuUTPU
+10%
L~
33 k2 39 k2
. +10%
Vo —

£10%
L——D——{ v VY -V =4V $02V

10/10
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Lyz 243 THOMOSON L3240

"ELETRONIC TWO-TONE RINGER

= LOW CURRENT CONSUMPTION, IN ORDER
TO ALLOW THE PARALLEL OPERATION OF 4
DEVICES

» INTEGRATED RECTIFIER BRIDGE WITH
ZENER DIODES TO PROTECT AGAINST
OVERVOLTAGES

s LITTLE EXTERNAL CIRCUITRY

= TONE AND SWITCHING FREQUENCIES AD-
JUSTABLE BY EXTERNAL COMPONENTS

u INTEGRATED VOLTAGE AND CURRENT
HYSTERESIS

s COMPLEMENTARY OUTPUT CONFIGURA-
TION

Minidip S08

ORDERING NUMBERS : L3240B1 (Minidip)
13240D1 (SO8)

DESCRIPTION

L3240 is a monolithic integrated circuit designed to
replace the mechanical bell in telephone sets, in ~ PIN CONNECTION ( top view)
connection with an electro acoustical converter. The
device can drive either directly a piezo ceramic con-
verter (buzzer) or a small loudspeaker. In this case
a transformer is needed. The two tone frequencies
generated are switched by an internal oscillator in a
fast sequence and made audible across output am-

plifiers in the transducer ; both tone frequencies and LINE LINE
the switching frequency can be externally adjusted.

. . . . GROUND RECTIFIER
The supply voltage is obtained from the AC ring sig- CAPACITOR
nal and the circuit is designed so that noise on the SWEEP RATE SUzzER
line or variations of the ringing signal cannot affect CONTROL CAPACITOR
the correct operation of the devices. OUTPUT FREQUENCY BUZZER

] . . . CONTROL RESISTOR
The output bridge configuration allows to use a high
impedance transducer with acoustical results much
better than in a single ended configuration.
The two outputs can also be connected inde-
pendently to different converters or actua-
tors (acoustical, opto, logic).
1/3

June 1993
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BLOCK DIAGRAM

TELEPHONE RECTIFIER

LINE  CAPACITOR BUZZER  BUZZER
N\ O Y )\
8 7 57’ 5Tr
IN
|| e
RECTIFIER
HYSTERESTS STAGE
BRIDGE
IN I
SUITCHING TONE
FREQUENCY FREQUENCY
GENERATOR GENERATOR
1 2 31\ AJ\
o N
S S N /
TELEPHONE GND  SUEEP RATE OUTPUT FREQUENCY
LINE CONTROL CAPACITOR CONTROL RESISTOR

MB83L32486-61

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vas Calling Voltage (f = 50 Hz) Continuous 120 VRms
Vas Calling Voltage (f = 50 Hz) 5s N/10s OFF 200 VRuvs
DC Supply Current 30 mA
Top Operating Temperature -20,+70 °C
Tsyg Storage and Junction Temperature — 65, + 150 °c
THERMAL DATA
Symbol Parameter Value Unit
Rthjamb | Thermal Resistance Junction-ambient Max. 100 °Cc/wW
ELECTRICAL CHARACTERISTICS
(Tamb = 25°C ; Vs = applied between pins 7-2 ;otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Supply Voltage 26 \
I Current Consumption Without Load (Pins 8-1) Vg.1 = 16.5 10 29.5 V 1.5 1.8 | mA
Von Activation Voltage 12 13.5 \
Vorr | Sustaining Voltage 7.8 9.3 \
Ro Differential Resistance in OFF Condition (Pins 8-1) 6.4 kQ
Vour | Output Voltage Swing Vs -5 \
lout Short Circuit Current (pins 5-6) Vs =20V 35 mA
Vs Voltage Drop between Pins 8-1 and Pins 7-2 3 \
2/3
SGS-THOMSON
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L3240

ELECTRICAL CHARACTERISTICS

(Tamb = 25°C ; Vs = applied between pins 7-2 ;otherwise specified)

AC OPERATION

Symbol Parameter Test Conditions Min. Typ. | Max. Unit
Output Frequencies Vs =26 V, R = 14 KQ kHz
Fout 1 Ve=0V 2,29 2,8 :
Fout 2 Vs =6V 1.6 2.1
Fout 1
Fout 2 1.33 1.43
Programming Resistor Range 8 56 kQ
Sweep Frequency Ri=14kQ,C1=100nF | 525 | 75 | 975 | Hz

Figure 1 : Test Circuit.

Figure 2 : Typical Application with Balanced

Output.
'HE 22k 1"'6 2260
8 5 | Buzzer 8 5 %—

Vv,

e ° Vap LINE j 7 6 |
1P LR —2 IR I
el M g

S0 14K0 O] c R1
nF ,OI 14K 0
$-9115 nF
5-9116
Figure 3 : Application Compatible with LS1240 Figure 4 : F1 Out vs. R1.
(single ended output).
6-5996
R[]
"3 (KN Ao
/“IU 2.2k 0
) S \\ \
40 \
\
Vag LINE ‘:E 7 (] \‘
6 O
10pF 1 2 3 4 |OPEN *
A \ | nu
v C1-L R1 20 h ‘\TOM»NA‘ cu_i\f
100 1‘Kn ) T + i J{RE: Ollo
nF | : - —107%— ™ 1
S-9117 10 =
1000 1500 2000 2500 Fq (Hz)
3.56 x 10* Fi 750
Ri=—=="== "~ x(1-0.12xIn fo=0.725f f = s
"R (H2) ( 5543 ) 2 ! SWEEP = ~C1 (nF)
3/3
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Lyy S4S;THOMSON L3280

LOW VOLTAGE TELEPHONE SPEECH CIRCUIT

ADVANCE DATA

= OPERATION DOWN TO 1.3 V/5 mA

= DTMF & BEEP TONE INPUTS

» EXTERNAL MUTING FOR EARPHONE AND
MICROPHONE

= MUTE TURNS ON BEEP TONE & DTMF IN-
PUTS AND TURNS OFF EARPHONE & M-
CROPHONE

= SUITABLE FOR DYNAMIC OR PIEZO EAR-
PHONES AND PIEZO, DYNAMIC OR ELEC-

TRET MICROPHONES - DIP14 (0.25)

DESCRIPTION

The L3280 is a brand new low voltage speech circuit
designedto replace hybrid circuits in telephone sets.
It is designed for sets that may be operated in par-
allel. It features both DTMF input and Beep tone in-
put ; ALC on send and receive and muting input. ORDERING NUMBER : L3280AB
Various DC - characteristics can be programmed at
pin 14 replacing testing resistor (43Q) with proper
network value.

PIN CONNECTION (top view)

U
sewo |1 " J UNe
Rx [2 13 ] BIAS
GND La 12]] unes

5 10 J MUTE

MH

|
ML [e A 9]BEEP
[

7 8 ] DTMF

S-9161

June 1993 1/6
This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.




LOLOU

BLOCK DIAGRAM

1 12
S
13
6 DC
AGC f—e—
7 14
10—
1 )
amp [ | Acc AMP
l——J _— - L {2
9 4 5 S-9160
ABSOLUTE MAXIMUM RATINGS
Symbol ! Parameter Value Unit
VL Line Voltage (3 ms pulse) 20 \
I Line Current 150 mA
Piot Total Power Dissipation, Tamp = 70 °C 1 W
Top Operating Temperature —201to 55 °C
Tj Junction Temperature — 65 to 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rithjamb | Thermal Resistance Junction-ambient Max 80 °C/W
2/6
SGS-THOMSON
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L3280

Figure 1 : Test Circuits.

—O
LINE
FAMPEAGC’—‘AMP_A 2
9 4] |5
EARPHONE s- 9151/
Figure 2. Figure 3.
4 E—O
O 7 Ymi
APPLICATION APPLICATION —C0
CIRCUIT Vro QROY |4
ABOVE 5 ——05 Vro
___O O
S-9158 S$-9159
Receiving gain Sending gain and sidetone :
GR- Vro Gs= Vso : ST= Vro
VRi MI Vmi
3/6
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ELECTRICAL CHARACTERISTICS
(Tamb = 25°C ; f = 1kHz ; IL = 20mA : mute low ; R1 (pin 14) = 43Q, unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
3 Line Voltage IL=20 mA 3.05 3.35 \
VL Line Voltage IL =50 mA 5.8 6.2 \
Vi Line Voltage IL =80 mA 8.5 10 \
CMRR Common Mode Rej. Ratio 50 dB
Gs Sending Gain Vmi =2 mV, IL=20mA 47.8 49.3 50.8 dB
Das Delta Sending Gain IL=70 mA, Vmi =2 mV -7 -55 -4 dB
THos Sending Distortion Vso = 700 mV 5 %
Nx Sending Noise IL=50 mA, Vmi =0V -71 dBm
Zmi Mic. Input Impedance Vm =2 mV 40 KQ
Gr Receiving Gain IL=20 mA, VR =02V 7.7 9.2 10.7 dB
Dar Delta Receiving Gain IL=70mA, VRi=02V -7 -55 -4 dB
THoR Receiving Distortion Vro =615 mV T 5 %
NRrx Receiving Noise V=0V 300 uv
Zro Receiving Output Imped. R1 =200 Q, Vro = 50 mV 10 Q
Sidetone VM =2 mV 40 dB
Zme Line Match. Impedance VR =02V 500 600 700 Q
Vi Line Voitage iL=5.5mA i.5 i.8 \
Vso Sending Output Voltage IL=55mA, THp=5 % 100 mV
lro Rec. Output Current IL=55mA, THp=5 % 0.7 mA
OPERATION @ I = 16 mA
MULO Mute Input Low (speaking mode) 1
MUHI Mute Input High (dialling mode) 2
GMF DTMF Gain Vin=2mV ; Mute =2 V 25 26.5 28 dB
RMF DTMF Input Impedance Mute =2 V 6 8.5 KQ
THDMF DTMF Distorsion Mute =2 V ; Vin =25 mV 5 %
Gieep Beeptone Gain Mute =2 V; Vin =25 mV 8.5 dB
Roeep Beeptone Input Imped. Mute =2 V 12 KQ
THD Beeptone Distorsion Mute =2 V ; Vgt = 100 mV 5 %
DVL DELTA Vune Mute =2 V ; I =20 mA —\ 0.5 1.2 \Y
Gsack Back Tone Gain T - - -3.0 dB
e SGS-THOMSON
MICROELECTRONICS
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L3280

CHARACTERISTIC AT 1 KHz

Figure 4 : Receive Characteristic and Max Output

Figure 5 : Sending ALC Characteristic and Max

at 2 % THD. " Output at 2 % THD.
G v
v S SO
G RO
(@) verr 1 VRms) ‘) (Vams)
10 RO av 48 - 1.0
° 46 1 L 0.8
6 44 L 06
4 421 0.4
2 404, 0.2
v A r L‘i M n y r - T v T T T L T
0 10203040 5060 Z?s?sg(/?m 0 10 20 30 40 50 60 70 80 (mA)
S-9156

Figure 6 : DC Characteristic Measured between
Line and GND.

12 1 RL=430
DIAL
10

8 - MUTE H SPEECH

6 1 MUTE L
4 4

2 1

0O 10 20 30 40 50 60 70 80 90(mA)

s- 91121
LOGIC OF MUTE SWITCHING
DTMF i BEEP MIC INPUT RECEIVE INPUT
MUTE H ACTIVE TO LINE ACTIVE TO MUTED MUTED
OUTPUT EARPHONE OUTPUT
MUTE L MUTED | MUTED ACTIVE ACTIVE |
5/6
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t for Dynamic Transducer.
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Y/ (ICROELECTRONICS L3281

LOW VOLTAGE TELEPHONE SPEECH CIRCUITS

PRELIMINARY DATA

= OPERATION DOWN TO 1.6V /6.5mA

= DTMF & BEEP TONE INPUTS

= EXTERNAL MUTING FOR EARPHONE AND
MICROPHONE

= SUITABLE FOR DYNAMIC EARPHONE AND
DYNAMIC OR ELECTRET MICROPHONE

m AGC CONTROL ON BOTH SENDING AND
RECEIVING

DESCRIPTION ORDERING NUMBERS:
The L3281 is an electronic speech circuit devel-

oped to replace hybrid circuits in telephone sets L3281AB L3281AD1
that can be operated in parallel with other

phones.

BLOCK DIAGRAM

1§ 1L
2—1—1:‘ © A
¢ uL
s
[J RZ
)
1
M931L 3283 -26R l-l'
June 1993 177
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L3281

PIN CONNECTION (top view)

seno 1 ~ 14 P ILINE
R IN ] 2 13 [0 BIAS
GND I 3 12 [J LINE+
RX OUT [ 4 11 3 RGC
ZENER [ 5 18 [ MUTE
mic- o 6 9 D BEEP
mMics O 7 8 O DTMF

H81L3281-89

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
DIP-14 | SO-14
Vi Line Voltage (3 ms pulse) 15 \
I Line Current 150 mA
Piot Total Power Dissipation, Tamp = 55°C 1.0 ] 0.6 W
Top Operating Temperature — 201055 °C
Tj Junction Temperature — 6510 150 °C
THERMAL DATA
Symbol Parameter Value Unit
DIP-14 SO-14
Rth j-amb Thermal Resistance Junction Ambient Max 90 130 °C/W

2/7

40

‘ﬂ SGS-THOMSON

MICROELECTRONICS




L3281

TEST CIRCUITS
Figure 1.

ZB
IL
P S —
° A
I R1 uL
=1
bt b g
UMI
o—-l R4
Rip[| ¥ 01
BEEP TONE
24
VRO
2888
M9129289-22
Figure 2. Figure 3.
IL IL
—_— —
.l. 12 12
1BuF TEST 6 |—o TEST 6 |——o
CIRCUIT CIRCUIT
e SBB.Q.P]- UM1 UMI
us0 L3281 L3281
3 ? b—-o 7 b—o
4 3 4

: UROD

M9113281-28

SENDING GAIN AND SIDETONE

URO

RECEIVING GAIN

M211L3281-29

usa URG URO
65 - Tm UMI GR - ORr1
37
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L3281

ELECTRICAL CHARACTERISTICS I = 20 to 100mA; R4 =( 51Q// diode) + 33Q;
T =25°C; f = 1kHz; Unless Otherwise Specified

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vi Line Voltage IL =6.5mA 1.65 \
IL =20mA 34 3.7 \"
IL =50mA 6.0 6.5 \
IL=80mA 8 9.5 \
CMRR Common Mode Rej. Ratio 50 dB
Gix Sending Gain Vmi = 10mV; I = 20mA 30 31.5 33 dB
DGix Delta Sending Gain Vmi = 10mV; I = 70mA -72 5.7 —4.2 dB
THDx Sending Distortion Vso = 700mV; I = 20mA 5 %
Nix Sending Noise Vmi = 0V; IL = 50mA -70 dB
Zni Mic. Input Impedance Vi = 10mV 40 kQ
Gix Receiving Gain IL=20mA; V=0.2V -107 | —-9.2 -7.7 dB
DGix Delta Receiving Gain IL = 70mA; Vi = 0.2V -7.2 -5.7 —4.2 dB
THDx Receiving Distortion Vio = 350mV; Load = 350Q 5 %
Vio = 300mV; iL = 10 mA 5 %
Nix Receiving Noise Vi = 0V 100 uv
Zro Rec. Output Impedance Load = 200Q; Vi, = 50V 10 Q
Sidetone Vmi=10mV 10 20 dB
Zn Line Match. Impedance Vi = 0.2V 500 600 700 Q
Vso Sending Output Voltage IL=6.5mA; THD = 5% 100 mV
Io Receiving Output Current IL=6.5mA; THD = 5% 0.5 mAp
MU0 Mute Input Low Dialing Mode 50 100 uA
MUp Mute Input Open Speaking Mode 1 uA
Gt DTMF Gain Vmtin = 10mV 14.5 16 17.5 dB
Rmf DTMF Input Impedance 5 10 kQ
THDm¢ DTMF Distortion Vmtn = 140mV 5 %
Gibeep Beeptone Gain Vbeep N = 25mV 8.5 dB
Rboeep Beeptone Input Impedance 5.5 8 kQ
THDweep | Beeptone Distortion Vpeep N = 100mV; I = 20mA 0.5 5 %
V, Zener Voltage (Pin 5) l;=1mA 4.2 5.1 6.2 \
lieak Leakage Current,Vpins = 3V 20 A

4/7
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L3281

LOGIC OF MUTE SWITCHING
MUTE DTMF BEEP MIC IMP RXIMP
Low ACTIVE TO LINE ACTIVE TO EARPHONE MUTED MUTED
(DIAL) OUTPUT OUTPUT
OPEN ACTIVE TO LINE ACTIVE TO EARPHONE ACTIVE ACTIVE
(SPEECH) OUTPUT OUTPUT
CIRCUIT DESCRIPTION The AC signal from the microphone is sent to one

TWO TO FOUR WIRE CONVERSION

The L3281AB is based on a Wheastone bridge
configuration. To balance the bridge the following
relation must be satisfied:

ZI//Zm_R2
Zb RS

Figure 4: 2/4 Wire Conversion

diagonal of the bridge (pins 1 and 3). A small per-
centage of the signal power is lost on Zb (being
Zb > (Zm//Zi)); the main part is sent to the line via
R2.

In receiving mode, the AC signal coming from the
LINE is sensed across the second diagonal of the
bridge (pins 12 and 2).

The impedance Zm and Zb can be complex.

EARPHONE

MN98L3281-82A

‘7_, SGS-THOMSON

5/7
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L3281

DC CHARACTERISTIC

The fig.5 shows the equivalent simplified circuit of
the DC regulator that provides to give the oppor-
tune DC impedance Zdc.

Idc - 74
VI i '(RA+RB)J+VD+VR1
RB
. 74y -(BA
VL ={(ldc Z4) (RB + 1ﬂ+ VD + VR1
since RA = RB

VL =(Idc * Z4 * 2) + VD + VR1

When IL 18 mA and considering neglectible the
VD + VR1 variation versus line current :
A VL

ZDC*AIdC_Q Z4
At IL = 6.5 mA no current flows through Z4 but
only in the rest of the circuit for internal biasing
(losla). The bias current lo is fixed by the resistor
R2. The line voltage in this case is :

VL=laRA+VR1 =16V

The Fig.6 shows the DC characteristic (voltage
between pin 12 and pin 3 versus line current).
The device own an equivalent zener voltage at
pin 5 that can be used as supply voltage for elec-
tret microphone (see Block Diagram).

The value of the resistor R2 and the capacitor C2
should be chosen in order to not affect the AC
line inpedance. The Fig.7 shows the zener

Figure 5: Equivalent Simplified Circuit

equivalent.
The zener voltage will be:
70K .
Z_(13.6K +1 | Vbe

It is possible to supply 1mA to the electrete volt-
ageif VL>(1mA +1z)-Rz+ Vz

Figure 6: Low Voltage Speech Circuit.
Upin 12-3

1 L I

24-33+51//D

1n91L3281-14

12.8
18.5

9.0
7.5

6.8

4.5

3.0 7

1.5

8 18 28 30 40 58 68 78 82 IL(mA)
Figure 7: Zener Equivalent.
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R2
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— S
28K -L uL
02 vz ] €z
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_r Cc1 1
1d
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L
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UZAI R1ow’}
B
‘\3’ O
MBIL3281-23
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L3281

AC CHARACTERISTIC

The AC Impedance measured at line terminals is
equal to:

1
Zm = (R1 +ij1 y//(R2+R3+2Zb)
The value of the capacitor C1 must be In the
range of 22 pF to 100 pF.

The external resistor R1 can be replaced by a re-
sistor/capacitor network in order to realize a com-
plex Impedance Zm.

TRANSMITTING CIRCUIT

The first block of the TX stage is basically a differ-
ential amplifier which converts voltage to current.
The inputs are internally polarized at 300 mVdc.
The differential Input impedance is 60 KQ to allow

Figure 8: Equivalent Transmitting Circuit.

a good matching to microphone. The AGC in TX
is function of voltage at pin 14 in order to de-
crease to max gain of 5.5dB to 6.0dB when the
line current increases.

RECEIVING CIRCUIT

Fig.9 shows the equivalent receiving circuit. The
differential input of RX signal across R2+R3 is
transferred to the AGC block when the mute sig-
nal (pin 10) is not active.

The AGC in RX is a function of the voltage at pin
14 and decreases the gain when the line current
increases (5.5dB to 6.0dB).
The final stage is a single ended amplifier with
low output impedance optimized to drive mag-
netic/dynamic transducers.

AGC TX
AG«F11L).5.5dB

o>
l/DTI"IF

MS8L3283-83

c1
ZB I I ZML

Figure 9: Equivalent Receiving Circuit.

2L URx1n1 18

MUTE INPUT

AGC RX
MG«F11L).5.5dB

ZB I

BEEPTONE
INPUT

N58L3281-844

EI' SGS-THOMSON
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L3845

TRUNK INTERFACE

s ON CHIP POLARITY GUARD

» MEETS DC LINE CHARACTERISTICS OF
EITHER CCITT AND EIA RS 464 SPECS
PULSE FUNCTION

HIGH AC IMPEDANCE

OFF HOOK-STATUS DETECTION OUTPUT
LOW EXTERNAL COMPONENT COUNT

DESCRIPTION

The circuit provides DC loop termination for ana-
log trunk lines.

The V-I characteristics is equivalent to a fixed
voltage drop (zener like characteristic) in series
with an external resistance that determines the
slope of the DC characteristic.

An external low voltage electrolytic capacitor
causes the circuit to exhibit a very high imped-
ance to all AC signal above a minimum frequency
that is determined by the capacitor itself and by a
20 K nominal resistor integrated on the chip.

The Off-Hook status js detected all the time a
typic of 8 mA is flowing into the circuit. In this con-
dition a constant current generator is activated to

BLOCK DIAGRAM

Minidip S08

ORDERING NUMBERS:

L.3845B L3845D

supply an external device (typically an optocou-
pler) without affecting the AC characteristic of the
circuit.

When Pulse Dialing is required the PULSE input
(pin 3) connected to V- causes the device to re-
duce the fixed DC voltage drop and to exhibit a
pure resistive impedance equal to the external re-
sistor.

1 88 v
+
N 1 -
PULSE
POLARITY DE LINE 3
OFF HOOK
GUARD TERMINAT ION DETECTION HD®
2 CIRCUIT 4
2
5 ) 2
Ve ¥ o S Yo S
acT I peT T -
HBBL 9845810 -
. c1 | R
s T

July 1993
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13845

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi Max Line Voltage (pulse duration 10 ms max) 20 \
I Max Line Current 150 mA
Prot Total Power Dissipation at Tamb = 70 °C 800 mwW
Top Operating Temperature —40to+ 70 °C
Terg, Tj Storage and Junction Temperature ~551t0 + 150 °C
PIN CONNECTION (Top view)
MBEL 3845 -82A
THERMAL DATA
Symbol Parameter Minidip S08 Unit
Rih j-amb Thermal Resistance Junction-ambient (*) Max. 80 14010 180 | °C/W
(*) Mounted on FR4 Boards
2/4
Ly SGS-THOMSON
Y/ inicrosLECTRORNICS
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L3845

DC ELECTRICAL CHARACTERISTICS (I. = 10 mA to 100 mA, Ri1 =56 Q, Si=0pen, Tamp = + 25 °C,
unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vi Line Voltage PULSE = Open
(normal mode) IL=10mA 5 \
IL =20 mA 6 \%
I =100 mA 12 \
Vip Line Voltage PULSE =V~
(pulse mode) IL=20mA 4 \
IL=35mA 55 \Y
IL =80 mA 9.5 \
Ihn ON/OFF-Hook 6.5 9.5 mA
Line Current Detection
Threshold
Int OFF/ON-Hook 5 9.2 mA
Line Current Detection
Threshold
lout OFF-Hook IL=10mA 1.5 mA
Output Drive Current at Pin IL>20 mA 2 mA
HDO
Vpum Pulse Input Low Voltage 0.8 V
Ipm Puli-up Input Current at Pin IL =100 mA 20 HA
PULSE (pulse mode) Pulse =V~
Inm Imput Current at Pin Pulse 3 HA
(normal mode)

AC ELECTRICAL CHARACTERISTICS (IL = 10 mA to 100 mA, Ri =56 Q, Rz =470 KQ, Sy = Open,
Tamb = + 25 °C, unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Max. Unit
ZL AC Line Impedance Cy=2.2mF '
f=1KHz 20 KQ
Sending/Receiving Distortion f=1KHz
Vs = 775mVrms
IL=15to 100mA 2 %
Sending/Receiving Distortion S1 = Closed;
Vs = 1.3Vrms 2 %

APPLICATION INFORMATION

With the use of this circuit it is possible to termi-
nate an analog trunk so that all the DC current
component is flowing in the TRUNK TERMINA-
TION CIRCUIT while the AC component is de-
coupled with a low voltage capacitor and can be
used with a small and low cost audio coupler
transformer to provide the AC balancing termina-
tion and two to four wire conversion.

Therefore it is usefull both for MODEM and PABX
systems.

‘7_’ SGS-THOMSON

Figure 1 gives the typical application circuit ; it is
worth to note that the TRUNK TERMINATION
CIRCUIT, together with the LS5018 transient sup-
pressor provides a compact and low cost module
fully protected against lightning or overvoltages
frequently present on telephone lines.

The PULSE input when connected to V- allows
the device to reduce the Line Voltage and to
show a resistive impedance equal to R1 to the
line. When PULSE input is left open, this function
is disable.

3/4
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L3845

Figure 1: Typical Application.

TIP O

HOOK AND
DI1ALLING
SWITCH

RINGO

MBBLIB45-83 PULSE IN ON/OFF HOOK
DETEC. OuT
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L3913

MONOCHIP TELEPHONE

= ADJUSTABLE SLOPE OF DC CHARAC-
TERISTIC

s ADJUSTABLE AUTOMATIC LINE LENGHT
RECEIVING AND SENDING GAIN CONTROL
(NOT USED IN DTMF), WITH POSSIBILITY
OF FIXED GAIN (PABX).

s ADJUSTABLE AUTOMATIC LINE LENGHT
TRACKING ANTISIDETONE SYSTEM

s ADJUSTABLE DYNAMIC IMPEDANCE

s STABILIZED POWER SUPPLY FOR PERIPH-
ERALS

» CONFIDENCE LEVEL DURING PULSE AND
DTMF DIALLING

= RECEIVING AMPLIFIER FOR DYNAMIC OR
PIEZO-ELECTRIC EARPIECES

s HIGH IMPEDANCE MICROPHONE INPUTS
(80KQ MIN. IN SYMMETRICAL AND 40KQ
MIN. IN ASYMMETRICAL) SUITABLE FOR
DYNAMIC, MAGNETIC, PIEZO-ELECTRIC
OR ELECTRET MICROPHONE

s DYNAMIC LIMITING IN SENDING (ANTICLIP-
PING) PREVENTS DISTORTION OF LINE
SIGNAL AND SIDETONE

s ANTISQUELCH SYSTEM IN SENDING PRE-
VENTS "ROOM NOISE" TO BE TRANSMIT-
TED, AND IMPROVES THE ANTI-LARSEN
EFFICIENCY

s LOUDHEARING PROGRAMMABLE GAIN IN
8 STEPS OF 3 dB USING THE SERIAL BUS,
OR LINEARLY USING A POTENTIOMETER

s ANTILARSEN SYSTEM WHICH DOESN'T
CUT THE RECEIVING VOICE

= ANTIDISTORTION SYSTEM BY AUTOMATIC
GAIN CONTROL VERSUS AVAILABLE
'LOUDHEARING CURRENT

» RINGING BALANCED OUTPUT IN DMOS
FOR HIGHER POWER CAPABILITY

= 4 RINGING TONES ADJUSTABLE WITHOUT
EXTERNAL COMPONENTS

s INTERNAL SPEED UP CIRCUIT PERMITS A
FASTER CHARGE OF Vcc AND Vgam CA-
PACITORS

s LOGIC BOUNCE ELIMINATION

= PULSE DIALLING 66/33 OR 60/40 OR DTMF DI-
ALLING SELECTABLE BY PROGRAMMING PIN

s ADJUSTABLE FLASHING DURATION (90ms
or 265ms)

September 1993

ADVANCE DATA

PLCC-44

PIN CONNECTION (top view)
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INTERDIGITAL PAUSE

CONFIDENCE TONE (440Hz)

LAST NUMBER RADIAL UP TO 23 DIGITS
STANDARD LOW COST CERAMIC 455KHz
BINARY DATA INPUT IN SERIAL MODE
TEST MODE CAPABILITY

DESCRIPTION

The L3913 monochip is a BIPOLAR CMOS-
DMOS (BCD) integrated circuit that performs all
the speech and line interface functions required in
an electronic telephone set, the ringing function
with 4 melodies, the pulse and DTMF dialling with
redial, the loudhearing with antilarsen and antidis-
tortion systems, a keyboard interface with the
possilbility to interface with an external microcon-
troller using the internal serial bus, and a power
supply for peripheral. i

112

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.51



L3913

BLOCK DIAGRAM
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L3913

PIN FUNCTIONS

Ne Name Description
1 C4 Keyboards inputs
2 C3 Keyboard inputs
3 FLASH | Flashing selection (80 or 265ms)
4 DC/FV | Dialling selection (33/66 pulse, 40/60 pulse or DTMF)
5 OL Open line output
6 RESET | Output reset in normal case, input reset in test mode
7 EA Loudhearing ON/OFF
8 IEA Antidisto