TA31024N, TA31025N,
TA31024F, TA31025F

SPEECH NETWORK (For Telephone)

This is IC for conversion of two-four wires by
method of bridge.

. Direct interface with light and compact ceramic
transmitter-receiver is possible.
Switching of balancing network according to the
volume of the circuit current is possible.

. Switching between transmitter output and DTMF
output is possible.

. Nonlinear circuit of sending system for removing
ambient noise is built in.

. Gain control (auto pad) is made automatically
according to circuit current.

. Gain control terminal (manual pad) in extension

usage is provided.

Total gain of transmit and receiving, and frequency

characteristics are possible to be controlled by

means of external components.

Constant voltage source Vegp (1.8V) for microphone

is built in.
Interface with 'TA31023P (MULTI-FUNCTION SPEECH
CIRCUIT) is possible.

. Wide power supply current range : Ip=15~150mA

. Wide operating temperature range: Topr=-30~85°C
There is flat package (TA31024F, TA31025F) for

surface mount.

DIFFERENCE IN TYPES

TYPE OBJECT
TA31024N For domestic use
TA31025N For overseas use
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TA31024N, TA31025N,
TA31024F, TA31025F

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Line Voltage VL 15 v
Line Current Iy 150 mA
Power Dissipation N Type Pp 1300 miW

F Type 450
Operating Temperature Topr -30~85 °
Storage Temperature Tstyg -55~150 °C
PIN CONNECTION
TA31024N/TA31025N TA31024F/TA31025F

NS
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VBIASI E 23] voey veras: [ 2| 23 | veer
01 [_T_ 22 rEF tor [ 3| Zl REF
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Veez |8 :E] MFI Veez f_g__

RPI | & 18| PATC RPI [ 9 16 | rapc
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MFI

rPO |10 18| MUTE RPO | i0 15 | MuTE
BTI {11 ¢| RO1 BrI [ 13 RO1
GNDZ ]:z i:él RO% owpz | 1z 13 IRO’:E

(TOP VIEW) . (TOP VIEW)
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TA31024N, TA31025N,
TA31024F, TA31025F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
11,=20mA 2.2 | 2.4 | 3.0
TA31024N/F VL, 1 |Ip=50mA 3.9 | 4.2 | 4.9 v
Line Voltage I1.=80mA 5.7 | 6.0 | 6.8
11,=20mA 2.6 | 2.8 4.6
TA31025N/F VL, 1 |Ip=50mA 4.6 | 4.6 6.4 v
17,=80mA 6.1 | 6.4 [8.25
Transmit Gain e 2 f=lklz [1,=30ma 38 40 42 dB
Vin=-60dBV | 11=80mA |35.5 38 |40.5
= I1=30mA |12.5 |14.5 [16.5
Receiving Gain GR 4 |F=lkHz =30 ; dB
vin=-30dBV | 11=80mA | 6.5 | 8.5 |10.5
MF AMP. Gain - 3 f=1kHz I1=30mA 24 26 28 dB
Vin=-60dBV | I1=80mA [21.5 24 26,5
TA31024N/F | L730mA | 3.0 1 - | - lypop
DIST=10% = . - _
Transmit Dynamic Range DRt 2 11=80ms | 4.0
TA31025N/F | [L=30mA | 3.5} - = vp-p
DIST=10% IL=80mA | 4.0 - -
Receiving Dynamic Range DRg 4 T1.=30mA 2.0 - ~ |{vp-p
11,=80mA 2.0 - -
MUTE Input Current L1 (MU) - [1,=20 ~80mA, VI=GND - - 120 nA
PADC Input Current I1(Pa) - |11,=20 ~80mA, V1=GND - - 120 nA
Internal Power Supply 6
11=20 ~ 80mA 1.5 1.8 2.1 v
Voltage Vee L=20~8
Internal Reference Voltage VREF 7 [11=20 ~80mA 0.5 0.7 0.9 v
Max. Supply Current Ice - | I=20 ~ 80mA - 5090 - nA
Nonlinear Loss GNL 2 - 10 - dB




TA31024N, TA31025N,
TA31024F, TA31025F

FUNCTION OF EACH TERMINAL

TERRINALL svmmoL FUNCTION
Input terminal of line current.
! L This terminal is connected to positive output of diode brideg circuit.
2 VaIasl |[This terminal is connected to Vi terminal through 22gF.
3 TO1 Transmit output terminal.
TOI output terminal 1is connected to Vi terminal through 24Q.
4 00 Transmit output terminal.
TOO output terminal is connected to ground terminal through 15Q.
5 VBias2 |[This terminal is connected to ground terminal through 224F.
Connection terminal for balancing network.
6 BNL This terminal is connected to balancing network approximated by long
distance line. BNl or BN2 is selected automatically by line current
I1..
Connection terminal for balancing network.
7 BN? This terminal is connected to balancing network approximated by short
distance line. BNl or BN2 is selected automatically by line current
I1.
To make AC impedance of speech network 600Q, Vgc2 terminal is
8 Vee2 connected to Vi, terminal through 9100 and is connected to ground
terminal through 224F.
Input/output terminal for receiving input amplifier.
2 RPT RPI and RPO are respectively input terminal and output terminal for
receiving input amplifier.
10 RPO Adjustment of receiving gain and receiving frequency characteristics
can be performed by external components.
Beep Tone input terminal.
11 BTI This terminal becomes active when MUTE input is "L'" (GND).
When this terminal is active, input signal to BTL becomes receiving
output.
Ground terminal.
12 GND2 This terminal is connected to negative output of diode bridge circuit.
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TA31024N, TA31025N,
TA31024F, TA31025F

FUNCTION OF EACH TERMINAL

TERE??AL SYMBOL FUNCTION
13 RO1 Receiving output terminal.
ROl and RO2 are differential outputs.

14 RO2 ROl and RO2 terminals are comnected to ceramic receiver.
Terminal for switching of talking/DIMF.

15 MUTE Open : at talking
"LU(GND) : at sending DTMF Transmit output «MFI input signal

Receiving output « BTI input signal.
PAD control terminal.

16 PADC If "L"(GND) is input to PADC input, a constant volume of loss
(TXx=+-2dB, Rx==-6dB) is respectively produced in transmitter
amplifier and receiver amplifier.

DTMF input terminal.

17 MFT This terminal is connected to TONE output of DTMF generator through
coupling capacitor.

When MUTE input is "L"(GND), this terminal becomes active.

18 NLG Reference terminal for detective circuit.

This terminal is connected to ground terminal through 2.24F.
Output terminal for detective circuit.

19 NLD This terminal is connected to ground terminal after smoothed by both
resistor and capacitor.

20 PO Input/output terminal for transmit input amplifier.

TPI and TPO are respectively input terminal and output terminal for

2 TP1 transmit input amplifier. Adjustment of transmit gain and transmit
frequency characteristics can be performed by external components.

29 REF Output terminal for reference voltage.

This terminal outputs reference voltage of internal circuit.
Output terminal for constant voltage power supply.

23 Vool This terminal outputs power supply voltage of internal circuit.
Vel terminal can supply the power supply voltage to microphomne.

24 GNDL Ground terminal.

This terminal is conmnected to negative output of diode brideg circuit.
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TA31024N, TA31025N,
TA31024F, TA31025F

BLOCK DIAGRAM of TA31024N/F, TA31025N/F
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024F, TA31026F

TA31024N, TA31025N,
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TA31024N, TA31025N,
TA31024F, TA31025F
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TA31024N, TA31025N,
TA31024F, TA31025F

- CONVERSION OF TWO-FOUR WIRES

The conversion of two-four wires is performed by method of bridge.

TELEPHONE LINE
BALANCING NETWORK CIRCUIT

Rio1» Rioz» C101

The principle drawing is shown below.

- ADJUSTMENT METHOD OF TRANSMIT GAIN

The transmit gain of TA31024N/F and TA31025N/F are determined as follows:

Transmit input AMP. + transmit gain adjustment + line driver = tramsmit gain.

Ly
1. Gain of Line Driver AMP. = L_)
When Ztell, Ztel==600, the gain of &
line driver AMP. is calculated as o1
below: Zte1 “tell
ZtelL#/Ztel . _300 _ ,.ip T0O
R4 15 wsC
9]
o —
(Note) Set the value of R4 at 154. l >

Lo

Zyel1, ¢ Impedance of objective telephone

Zte1 ¢ Impedancse cf your telephone

TOSHIBA CORPORATION
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TA31024N, TA31025N,
TA31024F, TA31025F

Gain of Transmit Gain Adjustment Circuit Rz Rz
The gain (actually an attenuation) is determined ] N
by the line current (voltage). . e
at 20mA (line current) 0dB
at 80mA (line current) -2dB %—
REF

Gain of Transmit Input AMP.
This gain is determined by the external resistance values Rz and Rj3.

Set R12 at 100k ~20kQ.

- ADJUSTMENT METHOD OF RECEIVING GAIN

The receiving gain of TA31024N/F and TA31025H/F are determined as follows:

Receiving input AMP. + receiving gain adjustment + receiver drive AMP. =

receiving gain.

Gain of Receiver Drive AMP,
The gain of the built-in receiver drive AMP. is made to about 20dB by the

differential operation.

Gain of Receiving Gain Adjustment Circuit

The gain (actually an attenuation) is determined by the line current (voltage).
at 20mA (line current) 0dB
at 80mA (line current) ~6dB

Gain of Receiving Input AMP. Re

Re
. . . N —’\AA?—Y‘—.—«M,—-‘
The gair. of this AMP. is determined by the external q? :

%REF

resistarce values R5 and Rg.

Set R5 at 100kQ ~ 20kqQ.

TOSHIBA CORPORATION
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TA31024N, TA31025N,
TA31024F, TA31025F

NONLINEAR CIRCUIT OF SENDING SYSTEM

1. When the ceramic transmitter or the electret transmitter is used, TA31024N/F and
TA31025N/F can reduce the gain by about 10dB in the low sound pressure level
(ambient noise level). As a matter of course, the gain maintains the normally
set level in the high sound pressure level (speech voice).

The switching of this gain can be carried out automatically by the built-in
detector and the gain controller.
It is possible to prevent the ambient noise from leaking to the obijective

telephone »y this circuit.

2. Procedure when Nonlinear Circuit is not applied
Remove R131 and Ci¢, and pull up 19 pin to Vggp with 100k,
Remove Cg9, and pull up 18 pin to REF.
In this case, the gain becomes constant without any relation to the level of

the sound pressure (input) inputted to the transmitter (transmit input AMP.).

—48—



TA31024N, TA31025N,
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TA31024N, TA31025N,
TA31024F, TA31025F

TEST CIRCUIT
(1) vy,

L2 2uF

5507
VI

4
8000 S
S

GND

(2) Gt, DRT, GNL

Lz
_ Vout
£00 Q) T Vig
Ly
(3) Gur
. Lo
8000 g )
out
h Uin
L 1,
(4) Gr, DRR
L2
Ly

TOBFHIBA CORPORATION



TA31024N, TA31025N,
TA31024F, TA31025F

TEST CIRCUIT

(5) Ztel
Lo
Ly
(6) Vee
Lz
L9
500 Q) g
Ly
7 VREF
L2
gm(zg
Ly

Lz Lg
Lon¥
1y iy
470ul I :]E‘x"’OﬂF
YHP 419%A
{ IMFE B
( IMFEDANGE LF IMPEDANCE
ANATYZER
ANALYZER) ANALYZER
Shr ¥
SEnwH
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TA31024N, TA31025N,
TA31024F, TA31025F
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TA31024N, TA31025N,
TA31024F, TA31025F

LOW IMPEDANCE (ELECTROMAGNETIC TYPE, DYNAMIC TYPE)
RECEIVER IS USED

By using TA31024N/F and TA31025N/F, the low impedance

receiver can be used with the connections described below.

1. Set the resistance R4 between

TOO (4-pin) and GND at 18Q.

TOO
4
[e] =}
25 2;
2. Add the resistance R53=1.5kQ
between REF (22-pin) and GND,
and set the resistance so as © E |n§
~t O
29 Lo R
to make the REF (22-pin)
terminal voltage 0.4 to 0.5V.
REF

3. Receiving output clrcuit

28C2120—-Y

052 33uF

ROZ

Veea RO1

C51

+—

LOW IMPEDANCE RECEIVER
1500

0.0154F

R51

o C51 is the capacitor for frequency compensation.
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TA31024N, TA31025N,
TA31024F, TA31025F

e R52 is the resistance for short-circuit protection.

o Make RO1 (l4-pin) open.

o Use the receiver having the impedance of

about 150Q.

o Supply the power of the reciever from Vo (23-pin),

2 DYNAMIC RANGE OF RECEIVING OUTPUT AT USING

LOW IMPEDANCE RECEIVER

The maximum amplitude level when the low impedance

receiver (150Q) is used is as shown in the graph below.

RECEIVING OUTPUT DYNAMIC RANGE

{(at the connection with load resistance 1509)

1.0
MEASURED BY
= APPLICATION CIRCUIT 1
, 08
(=]
z
c6
5 | R51 = 2700
g 3300
o 04 = 4 y A s
g > I T
% 7
Z oz » FREQUENCY 1kHz
(=}
DISTORTION 10%
o i i N P
0 10 20 30 40 50 60 70 80 80

LINE CURRENT (mA)

100




TA31024N, TA31025N,
TA31024F, TA31025F

METHOD FOR RAISING DC RESISTANCE (LINE VOLTAGE)

The DC resistance (line voltage) can be raised as shown in

the graph below by adding the outside devices as shown in the
figure below.

(( When ceramic receiver is used ))

VBIAS2 e Veea

181588

R301
6.2k

GND2

®
——@ GND1

* At open, active.

The graph below shows the changed current I} flowing to Trl
and the raised DC resistance (line voltage) made by the variation

of the resistance R301.

12
FREQUENCY
1kHz
10 -
//
P
-~ o L1~
~ L L1
[} L] ‘,a—;,—"
E 6 L] ’::””,’
g ///< ﬁ/
> —
R301=23.0 I, =155uA
@, /‘ //‘ kO 1 LA )
E L1 6.2X0( 1] = BOsA)
& N 10k0(1; = 504a)
A
o]
0 10 20 30 40 50 60 70 80 90 100

LINE CURRENT (mA)
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TA31024N, TA31025N,
TA31024F, TA31025F

((Low impedance receiver is used))

When the low impedance receiver is used, since the electric
potential of REF terminal (22~pin) is reduced down about to 0.4V,
the DC resistance (line voltage) can be raised similarly to the
case, in which the ceramic receiver is used, by means of changing

R301 and adjusting the current Ij flowing to Trl.

4 BTI TERMINAL (11-pin} IS NOT USED.

When BTI terminal (1l-pin) is not used, remove C6 and R7, and

pull up BTI terminal (1l-pin) to REF.

5 DTMF TERMINAL (17pin) IS NOT USED.

When DTMF terminal (17-pin) is not used, remove C7, CB, and

R10, and pull up DIMF terminal (17~-pin) to REF.

6 MUTE TERMINAL (15-pin), PADC TERMINAL (16-pin)

o MUTE terminal (15-pin) and PADC terminal (16-pin) become active

when connected to GND.

¢ For controlling these terminals, use the terminals having the
capacity of receiving 100uA or over for the low output level

current (IOL) and 0.1V or less for the low output level voltage

(VoL) .




TA31024N, TA31025N,
TA31024F, TA31025F

Veey TERMINAL (23-pin)

e Vool terminal (23-pin) can be used as the constant voltage
source for driving the microphone or the low impedance

(electromagnetic type, dynamic type) receilver.

TRANSMITTER ABLE TO USE WITH TA31024N/F OR TA31025N/F

By using TA31025N/F or TA31025N/F, various transmitter

can be used.

Example Ceramic type transmitter
Electromagnetic type transmitter
Dynamic type transmitter

Condencer microphone

TOSHIBA CORPORATION
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TA31024N, TA31025N,
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