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MONITOR AMPLIFIER AND RINGER

LOUDSPEAKER AMPLIFIER
s ANTI-ACOUSTIC FEEDBACK (antilarsen)
= ANTIDISTORSION BY AUTOMATIC GAIN
ADAPTATION
s PROGRAMMABLE GAIN IN STEPS OF 6dBOR
LINEARLY
s ON/OFF POSITION
= LOW VOLTAGE
s POWER: 100 MW AT 5V
RINGER
= SWITCHING REGULATOR TO TRANSFORM
HIGH INTO LOW VOLTAGE IN RING MODE
5 = MICROCOMPUTER SUPPLY WITH RESET,
| HALT AND RING DETECTION SIGNAL
= TUNE GENERATION BY MCU AND RINGING

BY LOUDSPEAKER
"DESCRIPTION
TEA7031 is a 28-pin DIL integrated circuit providing ORDER CODES : TEA7031DP (DIP28)
the following facilities : TEA7031FP (SO-28)

- Loudspeaker amplifier
- Anti-acoustic feed-back system (anti-Larsen

system) These facilities are generally electrically separated ;
- Microprocessor supply and control hence selective use of the functions provided is
- Switching regulator control possible.

PIN CONNECTION (top view)

} 8pN [ 1 ~ 28[7] va+
} INRU [] 2 27j 0s
‘ vz1 [: 3 26{7] ON/DFF
B[] 25’:1 PG 1
c s 241 PG @
6N 1 [ 6 23] GNo 3
FAGC [] 7 22f7 1s 2
ves [ 8 21 b UREF
nc 1 [Je 28] s 1
nc 2 []ie 19{] INRG
FAL 1 [J11 wj HALT
FaL 2 a2 17[] RS
INEAR [J13 16] ] GND 2
vzme 14 15[ a
MOBTEA7E31-81
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TEA7031

PIN DESCRIPTION

Name Ne° Description
BPN 1 Base Drive to External Transistor of the Switchmode Power Supply
INRV 2 Switchmode Power Supply Regulation input
vZ1 3 3.5 V Reference Voltage to Switchmode Power Supply

B 4 Adjust VZ1
o] 5 Adjust VLS

GND 1 6 Ground
FAGC 7 Gain Control Filter
VCS 8 Supply Voltage
MC 1 9 Microphone Input 1
MC 2 10 Microphone Input 2
FAL 1 11 Antilarsen Filter 1
FAL 2 12 Antilarsen Filter 2

INEAR 13 Earphone Input
Vzme 14 Microprocessor Supply Voltage, Internally Zener Stabilized (3.3 V)

A 15 | Adjust VZMP
GND 2 16 | Ground
RS 17 | Microprocessor Reset Output
Halt 18 Microprocessor Halt Output

INRG 19 Input Ringing Signal
LS 1 20 Loudspeaker Output
VREF 21 Internal Reference
LS 2 22 Loudspeaker Output

GND 3 23 | Ground
gg ? :g Gain Level Programming

ON/OFF 26 Loudspeaker ON/OFF
DS 27 Ring Signal Indication
Vs + 28 Rectified Ring Signal Input

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vis Supply Voltage (adjustable) 6 \
Vs+ Input Voltage Rectified Ring Signal 22 "

ILs Supply Current 90 mA
Piot Power Dissipation 360 mw
Vzme Microprocessor Short Regulator Voltage 6 \
Izup Microprocessor Short Regulator Current 30 mA
Toper Operating Temperature Range —5to+45 °C
TsTo Storage Temperature Range - 5510+ 125 °C
K37 30 THONEN =
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TEA7031

ELECTRICAL CHARACTERISTIC (T, = 25 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vis Shunt Voltage Regulator ILg =2 mA 2.65 2.8 3.2 )
. ILg =30 MmA 27 2.9 3.4 \
Vy Voltage Pin 1 ILs =2 mA to 30 mA 1.25 \%
lagc oft | Gain Control Current ILs =30 mA (fig. 1) 1 HA
laGC on Vis =28V (fig. 2) -4 -25 WA
G Loudspeaker Amplifier f =300 Hz
GAIN = Vo — Vao Vout = 0.8 Vgus (fig. 3)
Via ON/OFF| Pgo Par
GND GND GND 12 14 16 dB
GND GND Vis 18 20 22 dB
GND Vis GND 24 26 28 dB
GND Vis Vis 30 32 34 dB
Vis GND GND - 30 - 20 dB
THD Distortion lLs =30 MA ;
Vout =0.8 VRus
f = 300 Hz to 10 kHz
(fig. 3)
ON/OFF| Pgo Pa1
GND Vis Vis 2 %
Gring | Ringing Gain {fig. 4)
GAIN = w ON/OFF| Pgo | Pa
i Vis GND GND 12 19 16 dB
Vis GND Vis 18 20 22 dB
Vis Vis GND 24 26 28 dB
Vis Vis Vis 30 32 34 dB
Zwmic N | Microphone Input Symetrical (pins 9 - 10) 45 kQ
Asymetrical (pin 10) 36 kQ
Zear N | Earphone Input 2.8 ke
Zaing in | Ringing Input 1.2 kQ
lpgo Input Current ON State ILs =30 mA (fig. 3) -10 -5 LA
IpGa Voy =Va5 =V =GND | — 10 -5 uA
loNn/OFF - 10 -5 uA
lpgo Input Current OFF State ILs =30 mA (fig. 3) 1 pA
tpat Va1 =Vos =Vag =Vis 1 HA
loN/OFF 1 uA
G mic Microphone Gain = Vi tLs =30 mA (fig. 5) 18 22 26 dB
(Vs = Vi)
Ant RMS| ) ilarsen Control = (Y22 = V2ol —13V20) lVL1S3 ==3200rrrl1”-:/g:?§ 6)
Vi =03 Vpe 20 dB
Vi2 =06 Vpc -20 dB
== k7 RSN
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TEA7031

ELECTRICAL CHARACTERISTIC (continued)

Symbol I Parameter I Test Conditions I Min f Typ I Max I Unit
MICROCOMPUTER SUPPLY SECTION
Vzmpi | Supply Voltage Izmp1 =3 MA (fig. 9) 3 33 | 36 v
Izmp Supply Current Vzme = 0.8 Vzupt 0,3 mA
(fig. 10)
Ireset | Reset ON Vi7 =0V ;Vig =Vzmps 1 LA
Reset OFF V17=0V;V14=0.8 Vzme1 -150| -75 },LA
ALt Halt ON Vig =0V i Vig =Vzmps 1 us
Halt Off V1B=OV;V14=O.8VZMP1 —-150| -75 |JA
SWITCH MODE SUPPLY SECTION
Vsa Maximum Input Voltage lvs =1 mA, (fig. 7) 22 \
Vaoq Voltage Reference Ve+ =22V ;Vis=28V 3,2 3,5 3,8 \Y
(fig. 7)
IBPNON PNP Base ON Viag =0V;V,=3V 1 2 mA
|BPN OFF PNP Base OFF (ﬁg, 8)
V14=0V;V2=4V 1 pA
(fig. 8)
Vzi apy | Adjust VZ1 Vig=0V;Vo =4V 1.1 \
(fig. 8)
lps oN Ring Detection ON Vis =35V (fig. 8) 0,8 14 mA
Ips oFr | Ring Detection OFF V14 =0.8 X Vzume (fig. 8) HA
Figure 1: Test VLS, VREF, | AGC, V (5).
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TEA7031

Figure 2 : Test Power Supply - ILS - | AGC.
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Figure 3 : Test Loudspeaker Amplifier - Gain - Distortion - ILS.
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TEA7031

Figure 4 : Test Amplifier.
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Figure 5 : Test Antiacoustic System Efficiency.
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TEA7031

Figure 6 : Test Antiacoustic System Efficiency.
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Figure 7 : Test Power Supply in Ring Mode - VZ1 - IBPN - IDS.
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TEA7031

Figure 8 : Test Power Supply in Ring Mode - VB + MAX.
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CIRCUIT DESCRIPTION

TEA7031 is a 28-pin DIL integrated circuit providing

the following facilities :
- Loudspeaker amplifier

- Anti-acoustic feed-back system (anti-Larsen

system)

1.1 LOUDSPEAKER AMPLIFIER

The amplifier is divided into 3 main sections :

a) Automatic Gain Controi (AGC)

b) Preamplifier
¢) Push-pull amplifier (bridge structure).

- Microprocessor supply and control

- Switching regulator control

These facilities are generally electrically separated ;
hence selective use of the functions provided is pos-

sible.

Figure 9 : Loudspeaker Amplifier.

208
AGC
13
EARPHONE INPUT O—H
19
RINGING INPUT O
25
GAIN ADT 1 22
24
GARIN ADJ B
26
NBBTERB31-82 ON/DOFF
Gy7 SEsTHoMSON
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TEA7031

a) The AGC section is used for the anti-Larsen and
anti-distortion system.

- When used in a telephone set to avoid Lar-
sen effect the AGC automatically decreases
loudspeaker amplifier gain.

- When the required output level exceeds the
capabilities of the available current, the AGC
decreases the loudspeaker amplifier gain to
avoid distorsion.

Figure 10 : Output Stage.

b) The preamplifier permits step control of amplifier
gain in steps of 6 dB, using pins GAIN ADJ 1 and 2,
which may be controlled using switches or by a
MiCroprocessor.

The ampiifier may be muted using the ON/OFF
control signal (pin 26).

c) The output amplifier uses a double push-pull
configuration (H bridge) to get maximum dynamic
range under limited supply conditions.

12V

N o

Amplifier DC Supply.

In transmission mode, the supply voltage is control-
led by the internal shunt DC regulator. For this rea-
son, the TEA7031 should be supplied from a current

1022 L7 S6S-THOMSON

source (see : supply considerations).

An anti-distortion system is embodied which pro-
vides AGC control to avoid loudspeaker distortion
under current-limited conditions.

MICROELECTRONICS
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TEA7031

Figure 11.

Ls

36 vl ‘

5 o—

TR

PZENS]

Circuit action.

When the supply voltage is unsufficient, the voltage
at pin 5, falls below the reference voltage 1.1 V, re-
sulting in transistor (TR) being switched off, resul-
ting in zero current flow in resistor R. This state en-
ables the gain control system. Under these condi-
tions, the shunt DC supply will switch at a rate de-
termined by the time constant of the RC network on
pin 7.

Figure 12.

This switching action accomodates normal speech
characteristics under low supply conditions.

1.2. ANTIACOUSTIC FEEDBACK SYSTEM
(antilarsen system).

The purpose of this system is to control AGC action,
in order to avoid acoustic feedback between the
loudspeaker and the microphone, when used in a
telephone set.

LINE

LARSEN EFFECT )

Principle of Operation.

When examining, the spectral density of the voice
area and the Larsen area, it may be seen that the
dominant features of each exist in different frequen-
cy bands.

‘7_' SGS-THOMSON

To extract the Larsen component, the microphone
signal is first filtered by a second order filter (formed
by two first order filters), then amplified and rectified
in order to produce the AGC control signal.

11/22

MICROELECTRONICS
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TEA7031

Figure 13.
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Figure 14.
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TEA7031

The first filter is generated by the capacitors on pins 9 and 10 and the input resistor Rin ; the second filter
by the RC network on pin 11.

Figure 15.
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TEA7031

A complete telephone set has two anti-Larsen sys- - oneinthe loudspeaker amplifier (for example:
tems : TEA7031).
- one in the transmission circuit (for example :  Together these form a high efficiency anti-Larsen
TEA7050) antisidetone network ; systom. g y
Figure 16.
LINE
TEA3046 l

r - -G Q

l ANTISIDETONE SYSTEM

I ~20d8

|

|

!

[ TEA7Q3Y

|

| FILTER

!

{

l 32d8 I

I REF l

| i

L _

14722 L3y $53:THOMSON
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TEA7031

1.3 . MICROPROCESSOR CONTROL. - aregulated supply.
TEA7031 provides the following signals for an as-  The MCU shunt supply voltage is internally fixed at
sociated microprocessor : 3.2 V but can be adjusted via pin 15.
- halt and reset signal,
Figure 17.
14 _ MCU SUPPLY
MCU SUPPLY
10 725a
o
44,
MCU SUPPLY
Ta
15 I3 ALY
t2v H
6463
T2V e2d 18
23 *
2kQ<a<8kA.

Note : Reset and Halt outputs, which are open collector outputs, require external resistors to zero volt.

15/22
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TEA7031

1.4 . SWITCHING CONVERTER.

Under ringing conditions the line supply available
has a high voltage (~ 22 V), low current (~ 6 mA)
characteristic. In order to be used by the I.C., this

Figure 18.

supply has to be converted to alow voltage (- 3.5 V)
and higher current (15 — 20 mA), using a switching
converter.

D2 L1

5k}

c2

Transistor T1 is switched either ON/OFF via pin 1in
accordance with the result of a comparison between
an internal reference voltage and the I.C. supply
voltage (pin 2). When transistor T1 is off, the diode

1622 L7 S55.THOMSON

D2 provides a return current path for L1.

Under speech conditions, the switching converter
has to be isolated from the main supply VLS by D1,
to prevent reverse current.

MICROELECTRONICS
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Figure 19.
I
(BASE T1)
i
|
i
!
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I
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| I | 1
| 1 | !
| | | 1
| |
| i '\
— o —— :
Internal conditions during switching converter ope- - the Earphone input is OFF and ringing input
ration : is ON.
- the internal zener diodes VLS, MCU supply Note : For better converter efficiency, it is advisable to use
are automatically disconnected, schottky diodes for D1 and D2.

SWITCHING POWER SUPPLY EFFICIENCY.
Contribution of external components

Figure 20.
e
b Q, Icy — ‘0 ‘om
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TEA7031

EQUIVALENT DRAWING :

Efficiency calculation hypotheses :
- lom average output current _ Be careful that resonance frequency of L.C2

_ RL.C2> T.T = switching period must be lower than switching frequency.

- Dutycycletr= %

Figure 21.
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TEA7031

If Po = load output power
Pe = input power
I Ppo = dissipated power in D2 and L.

Ppe = dissipated power in Q1 and D1
Po = Pe — Ppo — Ppe
- . Po Ppo + Ppe
The eff =— =1 —
e efficiency is o Po Po

Dissipated power in D2 and L

Ppo . (Vpz+ro.lom).lom (1 -1

Vpz = forward voltage of D2
Dissipated power in Q1 and D1

Ppe = (Vo1 + Vcesi) . lom . 7

Vb1 = forward voltage of D1
Vcest = Saturation voltage (at Ic = lom) of Q1

Relation between o and 1,

T_Vo idetail {Po:o-Po

TV e Vo, lom=0-loMVi- T
_ Vo Vi-(Vp1+Vcest) + Vpz+ro-lom
o= Vi Vo + Vo2 +ro - lom

2. PIN FUNCTIONS

PIN 1 : SWITCHING CONVERTER DRIVE
OUTPUT :

Base drive output for the external PNP switching
transistor in the switching converter. This switching
transistor should have the following characteristics :

Vceo>30V;lc>200 mA ; Gmin> 100 ; fr> 1 MHz.

PIN 2 : SWITCHMODE POWER SUPPLY
REGULATION INPUT :

This input provides the voltage sensing feedback in-
put to the switching converter.

PIN 3 : VZ1 : REF. VOLTAGE TO SWITCHING
CONVERTER COMPARATOR :

With pin 4 open circuit, VZ1 is internally stabilized
at3.5V.

PIN 4 : ADJUST VZ1 :

This pinis used to adjust the switching converter po-
wer supply reference voltage.

PIN5 : ADJUST VLS :
This pin is used to adjust the |.C. supply voitage.

PINS 6 - 16 - 23 : GROUND :
These pins have to be connected together.

"_I SGS-THOMSON

PIN 7 : AUTOMATIC GAIN CONTROL FILTER :

The anti-distortion system response is adjusted by
the RC network on this pin.

PIN 8 : CIRCUIT SUPPLY VOLTAGE :

With pin 5 open circuit, VLS is internally stabilized
at2.8 V.

When the TEA7031 is under AGC control, the vol-
tage on this pin varies slightly (due to AGC action).

PIN 9/10 : MICROPHONE INPUTS :
These are used for anti-Larsen control.

PIN 11 : ANTI-LARSEN FILTER 1

The second filter of the anti-Larsen system (1 st fil-
ter : pins 9-10) is formed by the RC network R5C5.
In order to obtain a second order filter for the anti-
Larsen system, the cut-off frequency defined at this
pin, should be the same as that chosen for the first
filter.

For correct TEA7031 operation R6 and R5 should
be fixed at 10 kQ and 1 k<2 respectively.

PIN 12 : ANTI-LARSEN FILTER 2 :

The gain and the response of the anti-Larsen sys-
tem can be adjusted respectively by the resistor and
the capacitor on this pin, according to the acoustic
characteristics of the telephone set.

The value of the resistor should not exceed 390 kQ.
When the voltage on this pin exceeds the threshold
voltage of 0.4 V, the AGC system is enable.

PIN 13 : EARPHONE INPUT.

Input for loudspeaker signal. This input is only ac-
tive in transmission mode, but not in ringing mode ;
in ringing mode, input pin 19 should be used for am-
plification of ringing tones. In transmission mode no
signal should applied on pin 19, for a proper working
of the |.C.

PIN 14 : MICROPROCESSOR SUPPLY
VOLTAGE.

With pin 15, open circuit, MCU supply is internally
stabilized at 3.3 V, and is available for microproces-
sor supply purposes.

PIN 15 : MCU SUPPLY ADJUST.

This pin is used to adjust the microprocessor sup-
ply voltage.

19/22
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TEA7031

PIN 17 : MICROPROCESSOR RESET OUTPUT.

This output is an open collector output which deli-
vers a reset signal for a microprocessor.

PIN 18 : MICROPROCESSOR HALT OUTPUT.

This output is an open collector output with delivers
a halt signal for a microprocessor.

PIN 19 : SQUARE WAVE RINGING MELODY
SIGNAL INPUT.

Input for loudspeaker signal.

This input is only active in ringing mode (when sup-
plied by the switching supply). In transmission mode
(when supplied by the shunt DC supply), input 13
should be used and no signal should be applied on
pin 19. In ringing mode, it could be used, for exam-
ple, to generate the microprocessor melody.

PINS 20-22 : LOUDSPEAKER OUTPUTS.

Outputs to be connected to a 50 Q impedance
loudspeaker.

Qutput voltage : Vpp =2 VLS — 2.5 Volts (with a gain
of 32 dB).

Maximum current : depending of the supply voltage.

PIN 21 : Vier - INTERNAL REFERENCE.

Output which provides an internally regulated refe-
rence voltage.
Viet : 1.1 V typical.

Maximum available current : 5 pA.

PINS 24-25 : GAIN ADJUSTMENT INPUTS.

These pins are used to adjust the loudspeaker am-
plifier gain. Four steps of 6 dB/step are available
(pin open circuit = high level).

2 k2

15uA

GAIN ADJUSTEMENT INPUTS

GAIN | GAIN

ADJ O | ADJ 1
1 1 Gmax
1 (4] Gmax — 6 dB
(4] 1 Gmax — 12dB
%] %] Gmax — 18 dB
2

=2 L7 SSSHONS
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PIN 26 : LOUDSPEAKER MUTING.

This pin is used to mute the loudspeaker. Pin open-
circuit = high level = loudspeaker muted. Pin low le-
vel = loudspeaker enabled.

PIN 27 : RING SIGNAL INDICATION.

This NPN open collector output provides ready sta-
tus when in ringing condition.

DS is ON (low-level) when the switching converter

3. SUPPLY CONSIDERATIONS
3.1 . SWITCHING SUPPLY LAY-OUT.

is established in the running state and when the
microprocessor supplies are stabilized. The DS si-
gnal is validated by "Halt".

It may be usedto cause an associated micro-
processor to generate the ringing tones.

PIN 28 : RECTIFIED RING SIGNAL INPUT.
High voltage input for the switching converter.
Maximum voltage : 22 V.

To avoid switching-noise, C2, C3, D2 should be tied together as close as possible.

Figure 23.

T
PIN1

PIN 28

C3

7

02

___—

Lt
PIN 2

c2

MINIMUM AREA

STAR GROUND

3.2. TEA7031 SUPPLY.

As the |.C. has a zener characteristic, it should be
supplied by a current source.

Constant voitage supply :

The TEA7031 can be supplied by an external
constant voltage on condition :

"_I SGS-THOMSON

To set the zener voltages at a level higher than the
supply voltage.

To tie the automatic gain control pin (pin 7) to the
ground (otherwise the I.C. will always be in AGC
mode).

Note : The maximum loudspeaker level is depending of the
supply voltage.

21/22
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Figure 24 : Typical Application.

Lr’ 12

LIST OF COMPONENTS

SUPPLY INPUT

RESISTORS :

R1 :22kQ R2 :

R3 : R4 :470kQ
RS :1kQ R6 :10kQ

R7 :330kQ R8 :1kY1W
RO : (5kQ) R10:100 kQ
Ri1: R12:100 kQ
R13:100kQ R14:47 kQ
CAPACITORS :

C1 :22pF C2 :220 pF/10Vv
C3 :10uF/35V C4 :t10pF/ioOVvV
C5 :68nF C6 :220nF
C7 :470nF C8 :1uF/250V
C8 :33nF C10:33nF
C11:33pF/10V C12:22pF
C13:33puF/10V C14:15nF

RDS  MCU SUPPLY
INPUT

_l )
clo
ANTILARSEN CIRCUST
[
EARPHONE ce
UINE T m N [\ LOUDSPEAKER AMPLIFIER
3 Ll/,‘
c8 Re
f C— 14
ONIOFF 2§ ON OFF
GAIN ADJ
GAIN ADJ 2 75
b 4
o 4
. 28} Eﬁ
l RY
. : <L % 5
I -
vzt —
T [ -4/(:..
POWER SUPPLY
IN RING MODE H ng:«;’:;m
o1 c1
T A vaue | G| ADJ ! As ALY
11,_{”‘_}_ A1 IR SUPPLY g
- ' -~
o2 u A | {22347 2 a3
e 1
2 ‘ =]
I €1

TO 0
MCU  MCu

DIODES :

D1:BAT43 D2:BAT43

D3 : BAT43 D4 : 1N4004

D5 : 1N4004 D6 : 1N4748-BZX 85C (22 V)
D7 : 1N4748-BZX 85C (22 V)

INDUCTOR :

L1:470H-680 H

TRANSISTOR :

T1:BCW93 - BCW92
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THOMSON COMPONENTS MOSTEK

87D 09185

DT-75-11-23

case outlines
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THOMSON COMPONENTS MOSTEK

87D 09186 D T-15-11-373

case outlines

CB-197 (DO 27 A)

C8-210 (F 126}

D

ke T AT
PR TR R T
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an. 26 min 98 mas 26 mn. Z5.rar
; T - 7
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o 1
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32 0.5 2
T4 .-
U Transisrae - 123 = BCE CB-267 (TO 48} s
3 M Thynstee : 123 = KAG Foe
E Tice 123=A146 +02 Z-
4 55 55 ; ; 4 L
3 &)
5 [}
I Ay
i CB-263 (MU 86} Transistor ¢ Thyrittor & I
i Bose lead :&:d%gm’ &!:;;ui;;h:‘.id 23525 w!
3 x mm 1 B -
';_' Apror. leng! Approx. lergth » 200 men mos 4t
e Vo8
N 2 38 mos 2 42 max H N
B £ 3
: [
“ i
< \9/16" aver Fiols & s.ded
a7
-1t .
=)o i
g ETLITR
mox 3
Trevister : 723 =8 CE CB-274 (L) i
Thynstor <123 = GAK H
425 9.55 4
@ 3.8 mi 475 10.05 b
CB-269 (TO 65) .2 min 1,25 7.55 3
“775 8,05 g
@1.8min z
] 4
o
216.5mox 1 E " -
a 7.25
x
£
w
: ~
: 11716" over flats 6 sided [ |-
:
= w
i ’g‘ H E
d & 5 Thyristor : 123 = KAG 127 min.
Ll Trice :123=Aj;A2G
3 124" - 28 UNF [
h B

39




S 6 S-THOMSON 87D D l 79249237 0009187 b r

THOMSON COMPONENTS MOSTEK
3
: 87D 09187 DT-75-(1-33
: case outlines :
L €B-338 (TO 83) CB-415 (10 220 AB) for thyristors and triacs
+0,40 4652017 i
©3.6-005 0.5 by
|——|( m 28°058 103203 / saross ggll
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case outlines

DT-15-11-33

CcB-42¢9 CB-451 {ISOTOP} $2
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7 7
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Dimensions in millimeters
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