SPEECH NETWORK ICs

SPEECH NETWORK FOR TELEPHONE

FEATURES

e Direct interface with light and compact ceramic
transmitter-receiver is possible.

® Receiver of low impedance type can also be used.

® Low operating voltage provides an excelient branch
performance.

® Switching between transmitter output and DTMF output
is possible.

® Switching between input from the line and external

5SOP24-P-300B

signal is possible.

® Gain is automatically controlied according to the line
current. {(Auto pad function)

® The circuit for rising the line voltage is built in enabling
the line voltage risen by the external terminal.

® Package is compact and thin. (MFP 24 pin)
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SPEECH NETWORK ICs

PIN FUNCTION
PIN No. |PIN NAME FUNCTION
[Line current flow-in terminal, line voltage terminal]
Connected to positive output of diode bridge circuit.

] v DC potential of this terminal determines line voitage, and if AC signal is not
input, the highest DC potential appears.

Transmit output signal and output signal of opposite transfer side are
intermingied and output at this terminal in actual usage.

[Current flow-in terminal of transmit output]

Connected to V| terminal (pin 1) through 56}.

2 101 Since almost all the line currents are flowed in from this terminal, set
allowable power of resistance 56() to be connected to V| terminal from this
terminal considering the maximum current of line current expected to be
used.

[Current output terminal of transmit output]

Connected to GND terminal (pin 12) through 15{}.

Since almost all the line currents are flowed out from this terminal, set
allowable power of resistance 15{) to be connected to GND terminal from

3 TOO this terminal considering the maximum current of line current expected to be
used.

Transmit signal is sent from this terminal. Signal of this terminal varies
current which is input from line through connected resistance 152, and
makes it be output at V| terminal (pin 1).

[AC signal reference voltage terminals]

When AC signal is input to this terminal through capacitor {for blocking DC),

5 AC BIAS [signal is sent to line. Input from this terminal is output to line without any
relation to gain control (PAD) or MUTE since this input does not pass through
gain control circuit or MUTE function.

[Input terminal of DTMF or external input signals]
Signal, which is input to this terminal, is output at V| terminal {pin 1) only

6 MEI when MUTE terminal (pin 11) is in "L” state.

Since this terminal is biased to almost the same potential as REF terminal (pin
15), avoide direct impress of external DC potential by using capacitor at
inputting external signal.

7 PO [Output terminal of transmit input amplifier]

Makes negative feedback to TPI1 terminal (pin 8).

8 TPI1 [Inversion input terminal of transmit input amplifier]
Receives negative feedback from TPO terminal (pin 7).

9 P12 [Non-inversion input terminal of transmit input amplifier]

Apply DC bias to this terminal from REF terminal {pin 15) through resistance.
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SPEECH NETWORK ICs

PIN No. | PIN NAME FUNCTION

[MUTE terminal]

Switching terminal of transmit signal with MFI input signal in transmit system.

Switching terminal of receiving signal with BTl input in receiving system.

“L” state .............. Signal, which is input from MFI, is output to V|
terminal (pin 1).

1 MUTE Signal, which is input from BTI, is output to

terminals RO1 and RO2 (pin 23, pin 22).

"H" or “OPEN” state .. Transmit input signal is output to V[ terminal
(pin 1).
Receiving input signal is output to terminal RO1
and RO2 (pin 23, pin 25).

This terminal is pulled up by constant-current circuit.

12 GND [Ground terminal] . . ' o
Connected to negative output of diode bridge circuit.

[DC impedance control terminal]
When this terminal is connected to GND terminal (pin 12) directly or through

13 up resistance, DC potential of V| terminal (pin 1) can be increased up to max.
1.5V (Typ.) in the same line current.

This function has no relation with state of MUTE terminal.
[Pad control terminal]

14 PADC When this terminal is connected to GND terminal (pin 12) or V¢c terminal
(pin 24) through resistance, operation current of gain control (auto-pad)
performed by line current can be controlled.

[Internal reference voltage output terminal]

15 REF Voltage of this terminal is used as reference voltage of internal pre-amplifier.
Never use this terminal as an external power supply.

17 RPI2 [Non-inversion input terminal of receiving input amplifier]

Apply DC bias to this terminal from REF terminal {pin 15) through resistance.

18 RPI1 [Inversion input terminal of receiving input amplifier]

Receives negative feedback from RPO terminal (pin 19).
[Output terminal of receiving input amplifier]
19 RPO . . .
Makes negative feedback to RPI1 terminal (pin 18).
[Dial confirmation sound (Beep tone, DTMF), monitor sound input terminal]
Signal, which is input to this terminal, is output to terminals RO1 and RO2

20 BTI (pin 23 and pin 22) only when MUTE terminal (pin 11) is in “L" state.

Since this terminal is biased to about the same potential as REF terminal (pin
15), avoide direct impressing of external DC voltage through capacitor at
inputting external signal.
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SPEECH NETWORK ICs

PIN No. | PIN NAME FUNCTION

[Receiving output terminal, inversion output]

22 RO2 Output terminal to receiver.
Signal, of which phase is negative of RO1 terminal (pin 23), is output.
[Receiving output terminal, non-inversion output]

23 RO1 Output terminal to receiver.
Signal, of which phase is negative to RO2 terminal {(pin 22), is output.
[Internal power supply voltage terminal]

24 Vee . -
Power supply of internal pre-amplifier.

PIN CONNECTION
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DESCRIPTION

1. Gain distribution

(1) Transmit system gain distribution
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e The gain value is the one roughly determined.

e Contents in { ) can externally be varied.
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SPEECH NETWORK ICs

2. Gain control circuit (PADC terminal)
(1) PADC terminal open state

Transmit and receiving gains automatically vary according to the line current amount (auto-pad).
With the increase of line current amount, the gain attenuates by about —3dB at transmit and
about —5.5dB at receiving.

(2) In case PADC terminal is connected to GND by resistance.

The gain begins to attenuate with the line current amount less than that when PADC terminal is
open.

Set the value of resistance to be connected at 25k{} or over.
(3) In case PADC terminal is connected to V¢ by resistance.

The gain begins to attenuate with the line current amount more than that when PADC terminal
is open.
Set the value of resistance to be connected at 10k(} or over.

3. Muting circuit {(MUTE terminal) INTERNAL EQUIVALENT CIRCUIT
OF MUTE TERMINAL
The internal equivalent circuit in the MUTE terminal is as

shown in the figure below.

Ovee

Since the protective diode is connected between V¢ and

. . COMPARATOR OMUTE
GND, avoide impressing the voltage over that of V¢ or

below GND. 'y
This is most suitable for the input from the output of open 7
drain or open collector type.

4. line voltage-increasing circuit (UP terminal)

The voltage of V|, V¢ or VRgF can be increased by connecting UP terminal to GND directly or
through the resistance.
The internal equivalent circuit is as shown in the figure.

(1) The voltage increased the most up to about 1.5V in V| when UP terminal is directly connected
to GND. When the resistance is inserted, the voltage increases according to the resistance value.
(See graph.)

(2) In case of usage with MUTE terminal connected, the line

voltage can be increased only at muting. (The same effect k I(;\IJEJRPN_?ELREM?EKALENT CIRCUIT
as that at using UPS terminals of TA31032P and
TA31033P.) Ovee
3 Y
(3) Avoid impressing the voltage over V¢ or under GND. ot up
~20k0) 4
(4) When not in use, make the circuit open or connected to ‘i’.'l( ¥
”r ””

Vee-
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5. Side tone protection circuit (Balancing network)

The constant (hereafter referred to as BN constant) of the side tone protection circuit in the
example of application circuit is adjusted nearly to 0.4¢ 7dB.

Since the side tone characteristic varies according to this BN constant, adjust the constant
confirming to the function of the telephone set.

EXAMPLE OF BN CONSTANT

6.2k2
A In case of 0.5¢, 7dB is
10k() determined to be the center.
o— —0
2.0k§2
0.015uF

6. Transmitter

As the transmitter, (1) the condenser microphone, (2) the ceramic type and (3) the dynamic type
(speaker type) are available. However, since (1) and (2) of FET-or-transistor built-in type require the
bias circuit, externally provide the bias circuit.

For the circuit example, refer to the example of the application circuit.

7. Receiver
As the receiver, (1) the ceramic type (2) the low-impedance type (dynamic type) are available.

(1) Ceramic type ......... The receiver of equivalent capacity of about 55nF is assumed.
In case of the ceramic type, since the large voltage amplitude is
generally required at driving, make the receiverfunction in BTL mode.

(2) Low-impedance type .. The receiver of equivalent resistance of about 15000 is assumed.
For the connection, refer to the example of application circuit.

TA31065FA-7
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8. Transmit dynamic range

Transmit dynamlc' ra.ngells adjusted in .R1. ' e Y —_—
(Take care of radiation in IC, when resist R1 varied to

small.)
[Pp=VLIL~=(R1 +R4)1?)

=i}

R4

TRANSMIT DYNAMIC RANGE ~

LINE CURRENT CHARACTERISTICS POWER DISSIPATION CHARACTERISTICS

~ +(1): PCB - THIS VALURE IS OBTAINED 8Y
Q.
>c.x —_ 50x50x1.6mm
< b1

. L1 B E PCB MOUNTING OCCUPIED IN
& — R1=430)
a o EXCESS OF 10% COPPER AREA.
" T —— | - NO PCB
o
2 LT . S I
g 4 — g ()
o " 620 & NON PC8
s %] 0.5 ~J
< o \
2 0©
= A ¥ \
a 2 3 \
b4 fin = 1kH £ ™ N

= z

2 N \
[ THD = 4%

0 0

0 20 40 60 80 100 120 25 50 100 150

LINE CURRENT 1| (mA) AMBIENT TEMPERATURE Ta (°C)
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EXAMPLE OF APPLICATION CIRCUIT
1. Example of power supply circuit for 2. Example of connection circuit of low-
condenser microphone impedance type receiver

vee
—

<
2

Wy

R121
56082

510Q RECEIVER OF
(R) LOW-IMPEDANCE TYPE
RECEIVER (15082)

R122

b4

MICROPHONE C121
INPUT 1

1uf

0.47 uF
T

¥ Insertion is required oscillation.

3. Example of application circuit of receiving input amplifier

(In case of using transmit input amplifier as (In case of using transmit amplifier as
non-inversion input) inversion input)
-~

7 s a
53 S
2 913 < G A0 2
8 it I R - [~ | gg G T
— 2.2k2 cmr"F ” —d { 2260 0.474F
TRANSMIT ) . H 'O TRANSMIT TRANSMITTER
INPUT AMP a OATHF  LpANSMITTER INPUT AMP g
~ 32 =
-4 o~ .
~ ~
=
To PIN 15 To PIN15

(Note) In test circuit and example of application circuit, transmit input amplifier is set at
inversion input.
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MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Line Voltage Vi 20 Vv
Line Current Iy 150 mA
Power Dissipation P (1) 750 i
wer Di i
P D *2) 950 m
Operating Temperature Topr -30~60 °C
Storage Temperature Tstg -55~150 °C
(*1) No PCB

(*2) This value is obtained by 50x50x 1.6mm PCB maunting occupied in excess of 10% of
copper area.

ELECTRICAL CHARACTERISTICS (Ta =25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
iL=20mA 29| 32| 36
Line Voltage L L= 120mA 9] 11| 14
Internal Power Supply v 1 I =20mA 1.80 | 1.95 | 2.20 v
Voltage cc IL = 120mA 60| 63| 66
Line Voltage Rise Up
Amount AV 1 |IL=20mA 11 15| 20| v
o [L=20mA  [fjy=1kHz 43| 46 | 48
G 2
Transmit Gain T IL=120mA | V| = - 55dBV w0 2] a5 | B
- . IL=20mA fin = 1kHz 40 | 435 46
Receiving Gain G 4 dB
ing ai R IL=120mA |VjN=-55dBV | 345 | 38| 405
. IL=20mA fin = 1kHz 24 | 26.8 28
MF G G 3
ain MF IL=120mA |V|y=-30dBv [ 215 24 [ 5|
_ [L=20mA  |[fiy=1kHz 21| 24| 27
Beep Gain G 5
phal BP IL=120mA |Viy=-30dBv | 215 | 245 [ 275 | 9B
Transmit Dynamic DRT 2 IL=20mA Distortion Ratio —_ 3.2 — Voop
Range IL=120mA 4% — 55| —
Receiving Dynamic DRR 4 I =20mA Distortion Ratio 3.0 — — Ve
Range [ =120mA |10% 60 | — | — PP
MF! Input Resistance Z| (MF) — — 21 30 | — k)
BTl Input Resistance Z) (BP) —_ —_ 7 10| — k()
AC BIAS Input
Resistance Z1(a8B) - - 21 0 - k@
MUTE
Terminal “H" Level | Vinmu) | — |lL=20~120mA Vee — Vee \
Input -0.5
Voltage “L" Level | Vi (mu) | — [!L=20~120mA 0| — 0.2 \
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REFERENCE DATA

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION TYP. UNIT
CUIT
IL=20mA 0.66
I f v —
nternal Reference Voltage REF I, = 120mA 78 v
RO1, RO2 Output Impedance | Zgro — [IL=30mA, fiy=1kHz 200 Q
i . IL=20mA |(Balancing network 14.5
Total Receiving Gain G — dB
ving R(TOTAL) It =120mA |circuit included.) 9.0
MUTE Terminal Input Current! i (Mu) | — [IL=20mA, Vi =0.2V -50 HA
UP Terminal Input Current L (up) — |l =20mA at GND connection ~-35 HA
AC Impedance 12l TeL — |l =50mA, fiNy=1kHz 580 Q
Phase g — |l =50mA, fiN=1kHz 3 °
TEST CIRCUIT

(7R,

Ly O——

GND O——¢
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TEST CIRCUIT (1) VL, Vce

TELEPHONE LINE SIMULATION
EQUIVLAENT CIRCUIT

TEST CIRCUIT

SSnF

TRUNK POWER

LINE

(2) GT, DRT (3) GR, DRR

TEST CIRCUIT

TEST CIRCUIT
I TRUNK LINE
@

TRUNK LINE

50052

60082

TRANSMIT GAIN : GT=2000g|VoyT/ViN| (dB)
TRANSMIT DYNAMIC RAGNE

RECEIVING GAIN 1 Gr=20€og|VoyT/VIN| (dB}
: DRT = VOUT (Vp-p) RECEIVING DYNAMIC RAGNE  : DRR = VouT (Vp-p)
(at VOUT : DIST = 4%) (at VouT : DIST = 10%)
(4) GpiF (5) Gpp
TEST CIRCUIT TEST CIRCUIT

60082

60082

MF GAIN : Gpp = 20€0g | VouT/ Vin| (98)

BEEP GAIN : Gpp = 20¢0g | VouT/Vin{ (d8)
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DC CHARACTERISTICS 1

2 I
/{ v
10
)
8
Ic] pd -
S AVCC
2 6
g L1 |
w2
L1
a
4 ~
7 -
2
TEST CIRCUIT 1
0 L
0 20 40 60 80 100 120 140 160
LINE CURRENT [ {mA)
TRANSMIT GAIN - LINE CURRENT
52 CHARACTERISTICS
’ ® 10k
T 7 @ 2002
. 48 OPEN
K3 Z
N
& a4 Y N b
LY
z
3 40 \®1oom
-
= @ 25k
L] 1
g 36
[:4
[ TEST CIRCUIT 2
Vi = - 55dBY
32 @ RESISTANCE BETWEEN PADC-GND
® RESISTANCE BETWEEN PADC-Vcc
0 20 40 60 80 100 120 140
LINE CURRENT 1 (mA)
MF GAIN - LINE CURRENT
3 CHARACTERISTICS
L
L ® 10k +—f——
28 ® 200
OPEN
@
2 N
o AR
5 1
© ® 100k
z 20 ® 25k02
K] !
s L1
TEST CIRCUIT 4
ViN= ~30dBV
12 @ RESISTANCE BETWEEN PADC-GND
® RESISTANCE BETWEEN PADC-VcC
0 20 40 60 80 100 120 140

LINE CURRENT Iy (mA)
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DC VOLTAGE (V)

RECEIVING GAIN Gy (dB)

(dB)

BEEP GAIN Ggp

DC CHARACTERISTICS 2 (at DC UP)

12 VL
7
10 L4
8
.
V
4 > cc
s =
¥
4
L1
2
TEST CIRCUIT 1
0
0 20 40 60 80 100 120 140 160
LINE CURRENT 1| {mA}
RECEIVING GAIN - LINE CURRENT
52 CHARACTERISTICS
® 10k
8 ® 20kQ2
7 OPEN
44 — .04 @ 100k
™ X ®2ska
WL \\@ N
LRI
36 l
TEST CIRCUIT 3
Vin= —55dBV
32 @ RESISTANCE BETWEEN PADC-GND
® RESISTANCE BETWEEN PADC-V(C
0 20 20 60 80 100 120 140
LINE CURRENT I (mA)
BEEP GAIN - LINE CURRENT
12 CHARACTERISTICS
28
24
20
16
TEST CIRCUIT 5
12 Viy = - 30dBY
0 20 40 60 80 100 120 140

LINE CURRENT I (mA)




RECEIVING-BEEP DYNAMIC RANGE  (Vp.p)

12}

AC IMPEDANCE

LINE VOLTAGE Vv (V)

RECEIVING-BEEP DYNAMIC RANGE -
LINE CURRENT CHARACTERISTICS

20
16
BEEP [
12 [
=t
il Vi
8 RECEIVING __ |
L1 l
LA l
4
TEST CIRCWT 3, 5
DISTORTION RATIO 10%
% 20 40 60 80 100 120 140
LINE CURRENT I {mA}
AC IMPEDANCE CHARACTERISTICS
700 }
! H  VIN=0.1Vims
600 I =20mA
I
00 IL=120mA
400
300
100 300 500 1k 3k Sk
FREQUENCY  (Hz)
LINE VOLTAGE RISE UP CHARACTERISTICS
5.0
I =20mA
4.6
\\\
4.2 \
N
™
38
N
S
34
3.0
3k S5k 10k 30k 50k 100k 300k

RESISTANCE BETWEEN UP TERMINAL

AND GND TERM{NAL

)

v}

PHASE

(pA)

CURRENT VALUE

SPEECH NETWORK ICs

PHASE CHARACTERISTICS

40
Vin=0.1Vrms
20
IL=120mA
\.\|‘_ m~L
[~
] +\
0
IL=20mA
~20
-~40
100 300 500 1k 3k 5k
FREQUENCY  (Hz)
MUTE TERMINAL PULL-UP CURRENT
CHARACTERISTICS
100
80
60 fre1""""]
//
40
20
0
0 20 40 60 80 100 120 140

LINE CURRENT

It {mA}
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EXAMPLE OF APPLICATION CIRCUIT

BEEP TONE

w
EY
~
Lo
vz
CERAMIC oiE
RECEIVER o33N
~
o |
o
R2
164842 __________| L 6202
+ ! 1
' a ~ |G
1oL =3 A
~ 1 oSN - Fuw
L 1oF e
) o o - H
TELEPHONE ; i
LINE H |
L2 : Y :
1 S 3 ,9:
A A DA
! ) R3
i r w
------------- - 15080 2 3 330pF
NETWORK 3 GR S T~ .9_9
v o €SN
- ~N
o 1
|~
~l3
[V
IN’ @
DTMF TRANSMITTER

%1 : When the oscillation is mode due to the loaded condition between the V| and the GND,
insert the capacitor of approx 0.1xF.
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