/) THOMSON SEMICONDUCTEURS |

TEA3046

TELEPHONE LOW-COST MONOCHIP

TELEPHONE LOW-COST

MONOCHIP
Specially designed for a basic low cost telephone set application, this 28-
pin IC provides transmission and line adaptation, DTMF generation and
power supply for peripheral circuits. Interface is also possible with a micro-
computer for a more sophisticated set.
Low working voltage CASE CB-132

Wide operation current range

Adjustable automatic line length receiving and sending gain control
Adijustable automatic line length tracking anti-sidetone system
Adjustable dynamic impedance

Microphone preamplifier compatible with both symmetrical and asym-
metrical inputs

® Adjustable microphone amplifier gain
® Adjustable earphone amplifier gain
® Low send and receive noise 1
® Click-free switch-over from speech mode to dialling mode & vice-versa
® Silent position facility DP SUFFIX
® Single-tone facility PLASTIC PACKAGE
® Two keys roll over provided
® Switch bounce elimination
® Microcomputer interface available
® Adjustable output tone level PIN ASSIGNMENT
® Temperature independent output fevel
® inputs protected against electrostatic discharge
® Power supply for peripheral circuits.
® Soon awailable in S028 plastic micropackage
GND[]1 s 0 vee
Supply output [ 2 2717 xtal
cvst[3 26[7 1209 Hz
cn[]4 25[7] 1336 Hz
Cyvrei[]5 24[] 14771z
Ea;‘fﬂgﬁ‘:[ 6 23[7] 1633 Hz
zaL1}7 2217 697 Kz
zaL2[]8 21[] 770 Hz
regz2l9 20[] 852 Hz
Regi[]10 19[] 941Hz
Rz 18] Ry
Micro. muteE 12 17 j}Microphone
Earphone mute []13 16[]f inputs
Cr2[]14 15[ Ce1+Ryrme
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TEA3046

PIN DESCRIPTION

Name No Description
GND 1 Ground
Supply output 2 Power supply output
CvsT 3 CysT decouples the voltage stabilizer
CN 4 Capacitor to reduce the noise
Cv/ref 5 Cvref decouples the biasing voltage. This reference biasing voltage is temperature
independant.
Earphone output 6 Earphone amplifier output
ZAL1 7 Short line antisidetone circuit Za 1 and earphone amplifier input.
ZAL2 8 Long line antisidetone circuit Za| 2 and earphone amplifier input.
RcaG2 9 RcG 2 fixes gain control (see note 4).
RcG1 10 RcG 1 fixes gain control (see note 4).
Rz 11 Rz fixes the impedance value of the circuit.
Earphone output 12 A short circuit to the ground on this pin mutes the earphone signal.
Micro mute 13 A short circuit to the ground on this pin mutes the microphone signal.
Cr2 14 CF2 filters both microphone and DTMF signals.
Cf1 +RDTMF 15 CF1 ar]d RpTmE filter the DTMF signal & set DTMF signal level..
Mit_:rophone 16-17
inputs
R) 18 Vref. voltage on this pin is ternperature stable.
941 Hz 19 D" logic input. 941 Hz keyboard row.
852 Hz 20 “C" logic input. 852 Hz keyboard row.
770 Hz 21 “B" logic input. 770 Hz keyboard row.
697 Hz 22 “A" logic input. 637 Hz keyboard row.
1633 Hz 23 “H"" logic input. 1633 Hz keyboard column. o
1477 Hz 24 "G logic input. 1477 Hz keyboard column.
1336 Hz 25 “F* logic input. 1336 Hz keyboard column. )
1209 Hz 26 ““E”" logic input, 1209 Hz keyboard column.
Xtal ‘ 2V7_ i :)scillator input
vee 28
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TEA3046

MAXIMUM RATINGS
[ Rating | symbol | Vaiue
[ Supply voltage +85
kPowerdmsnpﬂ?ﬁf 7747774 Ptot _700
Operating temperature
ange ,jJ _ Taper | -25t085
Storage temperature
range -551t0 150
L S — —_— N — 4’[# -

STATIC ELECTRICAL CHARACTERISTICS

-25°C € Tamp < +65°C
Line |mpedance Z|_ 600 Q

L|ne current (pln 28)
MPU supply OFF
MPU §qpply ON

|
[ Voltage over the I¢ (gr)kln 287)

Voltage s!ablhzer {pin 3)
iL=16 mA
l L =100 mA

Chara?ens\lc - Symbol l Min

‘ Power supply (pun 2)
max current (V2=3.2 V)
Sending mode V28 = 5dBm
[ Without Ac line signal

Typ Max Unit
- - - - mA
150
150 -
- v
6.1 -
7 -
- mA

414
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TEA3046

DYNAMIC ELECTRICAL CHARACTERISTICS

Input max voitage on A.B.C.D. or E.F.G.H. inputs

Tamb =+ 25°C
Line impedance Z|_ = 600 Q
F=1kHz
Characteristic Symbol Min Typ Max Unit
Max sending gain - - - -
__Rm =0 (No gain control action note 1) Gg max 49.5 50.5 5156 dB
Gain control
Sending gain decrease - 5 6 7 dB
{Note 1)
Common mode rejection ratio (Gg max) CMR 50 60 - dB
Line signal distortion MPU supply ON
V28 £ 3.5dBm - - - 5 %
V28 £ 55dBm - - - 10 -
Line signal distortion MPU supply OFF
V28 < 3.5dBm - - - 2 %
V28 £ 65 dBm - - - 10 -
Imput impedance kQ
Symetrical mode (pin 16.17) Zes 1.5 2 25 -
Asymetrical mode (pin 16) Zea 0.7 1 1.3 -
Asymetrical mode {pin 17} Zea 5 7 9 -
Transmission noise level {pin 28) - - -65 - dBmp
(Psyphometric Ry = 200 Q
Gain reduction during dialing - 50 - - dB
(Note 1)
2 wires to 4 wires conversion efficiency dB
{Note 2 - Reception gain from line to
earphone is 0 dB: V28/V26 = 1)
1L=30mA ¢Z =6000Q £ 15 - - -
IL=87mAeZ =2 E 15 - - -
Earphone amplifier (Note 3) dB
Max gain (no gain controt || =30 mA ¢ GR = V6/ V8) GR max 19 20 21 -
Gain control (Reception gain decrease) GR 5 8 7 -
Earphone signal distortion - - _ 3 %
{R earphone > 150 Qe V6=~ 10 dBV)
Output noise level - - 65 - dB8mp
Impedance: depends on externat component, Rz z 500 800 700 Q
(Z={v28/128) Ac and Rz pin 11=75Q)
DTMF Grenerat or (note 4)
Crystat oscillator frequency - - 3.679545 - MHz
Tone frequency accuracy - ~-15 - +15 %
Low group tone level (depends on externai components) - -1 - -8 dBm
High group tone level {depends on external components) - -9 - -4 dBm
Preemphasis {depends on external components) - +1 +2 +3 d8
Distortion DTMF signal (depends on externai components} - - - -286 a8
DTMF signal level spread (depends on external components) - -2 - +2 dB
Logic inputs (note 5) keyboard mode
Switch bounce elimination - 05 - - ms
Keyboard contact resistance "ON"' - - - 10 k0
Keyboard contact resistance “"OFf" - 500 - - k02
Logic inputs (note 6} Mpy mode
Current drawn by A.B.C. and D input to go low - - 20 50 uh
Current to force inputs E.F.G and H to go high - - 20 50 HA
Vlnpul impedance _ - - 5 - kQ
- 0 - v28 v
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TEA3046

Note 1: Transmission mode - test diagram
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External components:
RALY = RAL2 =0
CAL1 = CAL2 = 47 pF
RALBT = RALB2 = 56 ki)
REC1 = REC2 = 6.2 k(2
CEC1 =CEC2=2.2nF
RDTMF =511 Q) CF1 =106 nF CF2 =10 nF
RZ=750Q
RCG1 = 60 k2 RCG2 = 14 k2
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TEA3046

Note 1: test conditions {continued)

Maximum transmission gain for IL = 30 mA Gain control:
GSmax = 28 o ForIL= 30 mA: GS = GSpax-
vm o ForlL = 87 mA: GS = GSpay — 6 dB.
Gg
Gs MAX —\
|
|
[
Gs MAX - 8dB !
30 87 IL (mA)
e For other values of line current and corresponding CMRR

values of RCG1 and RCG2: see application note. e ForIL = 30 mA.

Gain reduction during dialing

» - v2s GSmax
e Close swith S (pin 13). GseM= 7 CMRR = scm

1 pf

17— b——
so—fF————

14

vm
7.
Transmission noise level:
o Measured on pin 28 with IL = 30 mA and the cor- 1uf
responding diagram on the microphone inputs. o—%
200 Q

1L

o L
1 uf
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TEA3046

Note 2: Antisidetone - test diagram
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External components:

RZ=75Q RDTMF =511 Q CF1 = 106 nF CF2 =10nF

RCG1 = 60 kQ RCG2 =14 kO

RAL1 =0 RALB1 =: 56 kQ CALt = 47 pF REC1 = 6.2 kQ CEC1 =2.2nF
RAL2 =28 kQ RALB2 = 51 k) CAL2 =1.15 nF REC2 = 2.7 kQ CEC2=122nF

Test conditions:
e Short line: IL =87 mA ZL. =600 Q 1345 2
e Long line: IL = 30 mA ZL = 2ZLL

f . 235 §2

ZLL represents a line 3.5 kilometers long with a = ¢ o
diameter = 0.4 mm, -

Antisidetone efficiency: ___.l ‘_

V6
=200 . 118 nF
o vza)
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TEA3046

Note 3: Receiving mode - Test diagram
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External conponents:
RALY = RAL2 =0

REC1 = REC2 = 2.2 nF
CF1 =106 nF

Maximum receiving gain:

¢ Vi
e ForlL =30 mA GRyya=

Gain control:

e ForlL =30 mA
e ForlL =87 mA

Output noise level:

o Measured on pin 6, with the corresponding diagram

on microphone inputs.

CAL1 = CAL2 = 47 pF

RZ=75Q
CF2=10nF

RALB1 == RALB2 = 56 kQ
RCG1 = 60 kQ RCG2 = 14 kQ

Test conditions:

GR = GRpax
GR = GRyyax — 6 dB

CEC1 = CEC2 = 62 kQ

RDTMF =511 Q

1 ut

17 0 3

18 © 1}
1 uf
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TEA3046

Note 4: DTMF - Test diagram

600§2 100UF]
U
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External conponents:

RAL1 = RAL2 =0 CAL1 = CAL2 = 47 pF RALB1 = RALB2 = 56 kQ
CEC1 = CEC2 = 62 kQ REC1 = REC2 = 2.2 nF

RZ=75Q RCG1 = 60 kQ RCG2 = 14 kN

RDTMF =511 Q CF1 =100 nF CF2 =10nf

IL =30 mA

Frequency accuracy, tone leveis, preemphasis, distor-
tion can be measured by putting the right code on the
logic inputs for every couple of frequencies. See note 5
and 6.

Remaining receiving gain during dialing: the circuit
must be in test mode (single-tone).
Remaining gain = 20 lagso (V6/V28).
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TEA3046

Note 5: Logic inputs table - Keypad mode
EQUIVALENT DRAWING OF LOGIC INPUTS

INPUTS A,8,C, D

OPEN = HIGH
5 k2

20 A

Z

iNPUTSE,F,G, H

Left OPEN = LOW

Inputs Generated

tones {Hz)

Symbol

Mute

Notes

off

697

on

770

on

852

on

941

on

1209

1336

on

1447

on

IITIXTXX|XTjr|T|T ™

I ¥ rfrjrx|~|jx|F(xT|O
I rrjx|jr|xT T |xT(X|0O
rirlT|rielelm|m el
[l =Sl Nl Kl R N~
x|~ |||~ |X

1633

on

52

5.3

I|riririTicirir|r|-m

697+ 120

on

H 697 +1 336

on

H 697 +1477

on

rirfcji-|z|zjxz(z|(z(xiT|~|T|>

H 697 + 1633

on

H 770+ 1209

on

H 770 +1 336

on

H - 770+1477

on

[l E

H 770+1633

on

H 852+ 1209

852 +1 336

H 852 +1477

[l il
x

H 852+1633

aleim|Ni@|a|alain wN]=

H 941 + 1 208

*

941 + 1 336

H 941 +1477

Lol R il N ot
x

H 941 +1 633

s|¥ s

54

Note 5.1:
Note 5.2:

Note 5.3:

Note 5.4:

Speech mode.

Test mode.
Low group tones.

Test mode.
High group tones.

This table is only valid if E,F,H, = low.
As soon as one of the inputs E,F,G H, is high, the others are considered low.
As soon as one of the inputs A,B,C,D, is low, the others are considered high.
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TEA3046

Note 6: Logic inputs table - Microprocessor mode

t:

T Te ,gfu: o Te ?:n":s"(’;ez': Symbol Mute Notes

HlA|H|H]| L - - off 6.1 ~
a H

X{ X | X H L - - on 6.2 a

PR H H| 697+1209 e on

HH|H]L H M| 697+1336 g on
"HH]|L|H H H| 69741477 g on

Hlw|L]|L R H | 697+1633 A on

H L |H|H H H | 770+1209 e on
RN H| 770+1336 5" on

RlLIL|H H H| 770+1477 g on
| H N __H H 770 +1 633 5 on 63
[tlw]nln H H | 85241209 g on

LIBIH|L] H H | 852+1336 8" on
belwmlL]H H H| 852+1477 g on
RN H H| 852+1633 c on

Lic[m[n] H H | 941+1209 on
lviufm][o] w H | 941+1336 o on
Pofofoln!l w "Wl ear+1477 S on
TS L'T _H  H| 9ats+1633 o on

Note 6.1: Speeck mode.
Note 6.2: Silence position.
Note 6.3: Mute coincides with tone borsts.

Impedance mute or silent setting

G == ENABLE ﬁ J I ]~

TEA 3046

LINE SIGNAL SPEECH DTMF SILENCE DTMF SPEECH

12/14

THOMSON SEMICONDUCTEURS

438



TEA3046

FUNCTIONAL DESCRIPTION

TRANSMISSION AND LINE ADAPTATION

Includes microphone and telephone amplification, both
with line length depending gain control and a line impe-
dance automatic matching 2-wire to 4-wire conversion.

The microphone preamplifier performs high CMRR, for
crosstalk and radio detection immunity and low noise
characteristic. Its architecture allows symmetrical and
asymmetrical inputs and external adjustment of gain to
fit difference microphone capsules. A single pole filter
limits the amplifier bandwidth for a best high frequency
figure.

The earphone amplifier is a low consumption type. It is
click free when muted and its gain can be externally
adjusted.

2-wire to 4-wire conversion is performed by subtracting
microphone signal from line before applying it to ear-
phone amplifier. An automatic line impedance tracking
antisidetone circuit provides excellent sidetone effi-
ciency for every line length.

The dynamic impedance of the circuit is set by an exter-
nal resistor to match with different line impedances.

13/14
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The line length is sensed through the line current. 2
external components allow the gain control to compen-
sate any kind of line length and feeding bridge.

DTMF SIGNAL GENERATION

Tones are obtained from a crystal controlied oscillator
followed by two independent programmable dividers
and 2 sinewave synthetizers. The crystal is a low-cost
TV model 3.58 MHz oscillator.

The amplitude of the multi-frequency signal is setby an
external resistor.

The required tone frequencies are selected by either an
inexpensive single contact 4 x 4 keypad or by a micro-
computer. Single-tone operation for testing is also pro-
vided.

THE POWER SUPPLY

This is 0.6 mA current source with a typ max voltage
compliance of a 3.2 V.

It can power either and electret microphone or a micro—
processor.

If this source is not used, pin 2 is connected to ground to
reduce the ICC (pin 28) current.




TEA3046

CASE CB-132

28
1
C SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
4.57mox
eye el 161 max
51 min,
| 251 min.
T ' |-:—|
A |
| by s
177 mox .
s
2 15 Q]
NNONoNOOoOononoom
Datum (1) Nominal dimension
3 it A 12)" True grometrical position
o
o
u’.lLJI_II_JI_H_luuuLJLJLJLJl,J‘:
381 mox \I_IA)_
28,
DIN '
AS5IE F 144 CB-~132
cEl DATA JEDEC SITELESC SEMICONDUETEVRS

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