SPEECH NETWORK ICs

SPEECH NETWORK FOR TELEPHONE

FEATURES

® Possible to use by line power supply, or external power
supply.

e Built-in many kinds of signal path, it is convenient three-
way calling or extension.

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

® Capable of coping with ceramic and dynamic receivers.

® Small package : MFP 24Pin
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PIN FUNCTION

SPEECH NETWORK ICs

PIN No.

PIN NAME

FUNCTION

Vi

[Line current flow-in terminal, line voltage terminal]

Connected to positive output of diode bridge circuit.

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

TOO

[Current output terminal of transmit output terminal]

Connected to GND terminal {Pin 12) through 33(1.

Since almost all the line currents are flowed out from this terminal, set
allowable power of resistance 33{) to be connected to GND terminal from this
terminal considering the maximum current of line current expected to be used.

DC BIAS

[DC voltage power supply terminal]
DC power supply of internal IC.
Connected to GND terminal (Pin 12} through capacitor.

MFI

[Input terminal of DTMF or external input signals]

Signal, which is input to this terminal, is output at V| terminal (Pin 1) only
when MUTE terminal (Pin 15) “L" state.

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

T21

{Input terminal of external input signals]

Signal, which is input to this terminal, is output at V| terminal (Pin 1)

only when MUTE terminal {Pin 15) “H” state, avoid direct impress of external
DC voltage by using capacitor of inputting external signal.

TBO

[Output terminal of internal transmit signal]

Output terminal to signal only when SW1q terminal (Pin 13) “H" state Output
from signal is without any relation to gain contro! (PAD) or MUTE since this
input does not pass through gain control circuit or MUTE function.

n

TPO

[Qutput terminal of transmit input amplifier]
Makes negative feedback to TPI1 terminal (Pin 8).

TPI1

[inversion input terminal of transmit input amplifier]
Receives negative feedback from TPO terminal (Pin 7).

TPI2

[Non-inversion input terminal of transmit input amplifier]
Apply DC bias to this terminal from REF terminal (Pin 10) through resistance.

REF

[Internal reference voltage output terminal]
Voltage of this terminal is used as reference voltage of internal pre-amplifier.
Never use this terminal as an external power supply.

11

PADC

[Pad control terminal]

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

GND

[Ground terminal]
Connected to negative output of diode bridge circuit.
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SPEECH NETWORK ICs

PIN No. |PIN NAME FUNCTION
{Switch 1 terminal]

13 SW4 This termina! is connected to GND terminal (Pin 12) or V¢ terminal (Pin 23)
through resistance.
[Switch 2 terminal]

14 SW2 This terminal is connected to GND terminai (Pin 12) or Vcc terminal (Pin 23)
through resistance.
[MUTE terminal]

15 MUTE This terminal is connected to GND terminal (Pin 12) or V¢ terminal (Pin 23)
through resistance.

{Receiving output terminal, inversion output]

16 RO2 Output terminal to receiver.

Signal, of which phase is negative of RO1 terminal (Pin 17), is output.
[Receiving output terminal, non-inversion output]

17 RO1 Output terminal to receiver. Signal, of which phase is negative of RO2
terminal (Pin 16), is output.

18 RONR [Output terminal of receiving input amplifier]

Makes negative feedback to RO1 terminal (Pin 17).
[Input terminal of external input signals]
Apply DC bias to this terminal from REF terminal (Pin 10) through resistance.

19 R2I Signal, which is input to this terminal, is output at RO1-RO2 terminal (Pin 17,
Pin 16) when SWj terminal (Pin 14) is in "H" state.

Avoid direct impressing of external DC voltage through capacitor at inputting
external signal.

[Dial confirmation sound (BEEP TONE, DTMF), monitor sound input terminal]
Signal, which is input to this terminal, is output to RBO terminal (Pin 21) when

20 BTI MUTE terminal (Pin 15) is in “L" state.

Since this terminal is biased to about the same potential as REF terminal (Pin
10), avoid direct impressing of external DC voltage through capacitor at
inputting external signal.

[Output terminal of internal Receiving Signal]

21 RBO This terminal is output signal from RPI terminal (Pin 22) when MUTE terminal
(Pin 15) is in “H" state, and BTl terminal (Pin 20) when MUTE terminal (Pin 15)
is in "L” state.

[Non-inversion input terminal of receiving input amplifier]
Apply DC bias to this terminal from REF terminal (Pin 10) through resistance.

22 RPI Signal, which is input to this terminal, is output from BTI terminal (Pin 20)
when MUTE terminal (Pin 15) is in “H" state. Avoid direct impressing of
external DC voltage through capacitor at inputting external signal.

[Internal power supply voltage terminal]

23 Ve Power supply of internal pre-amplifier.

This terminal avoid to add higher voltage than 8V.
{Power supply terminal]
24 Vs Power supply of V¢ terminal (Pin 23).
This terminal is connected to V¢ terminal (Pin 23) through diode. (151588)
This terminal can supply voltage to external circuit from current Vi (MIN:2mA).
TA31068F-3
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SPEECH NETWORK ICs

INTERNAL EQUIVALENT CIRCUIT (The values of resistor and current are typical.)

PIN No. |PIN NAME INTERNAL EQUIVALENT CIRCUIT
1 Vi
2 TOO
4 MFI
20 BT!
5 T2
19 R2i )
(19) o~ o~
6 TBO
21 RBO
Vee T Vec Vee Ve Vee
g
7 TPO »
8 TPIM ®
9 TPI2 ¥ - §
®
x
”r
10 REF
13 SW1 W—
14 SWo (G 1 sk =
)
sk{) (Only at Pin14)
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SPEECH NETWORK ICs

PIN No. |PIN NAME INTERNAL EQUIVALENT CIRCUIT
15 MUTE
Ve
16 RO2
17 RO1 W
18 RONR +
17,
Vee Vee
22 RPI
)
Vit vee
® %
24,
2| s i
SUPPLY S‘]“K
/JV ”r
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SPEECH NETWORK ICs

DESCRIPTION

1. Operational description
TA31068F can give simple design for inter-cail with external power supply or line communication in
power failure. Fig.1 shows a relation among each power supply.

(1) At power failure (Telephone Line feed operation)

Supply power source to power terminal (Vcc) of internal pre-amplifier system from VS
terminal.

VS terminal is stabilize circuit voltage about 3V It is possible to use another power source.
{Please put to diode for reverse current prevention)

(2) At extension service (external feed operation)
Supply power source to power terminal (Vcc) from external power (ex. AC adaptor).

When external power voltage is about 5V, internal pre-amplifier system operate external
power (5V} at circuit communication.

Vi vs J\

Reference
voltage
supply

i

x

hi<s

\‘/I\’,
23
S‘Lﬁ Others External power supply

Power supply V6
for pre-amps

TOoO

Fig.1

2. Directions of use gain control circuit (PADC terminal)
(1)  PADC terminal open state (Auto pad)

Transmit and receiving gains automatically vary according to the line current.
With the increase of line current amount, the gain attenuates by about -4dB at transmit
and about -6dB at receiving.

(2)  In case PADC terminal is connected to Vcc by resistance,

The gain begins to attenuate with the line current

amount more than that when PADC terminal is open. Has
(3)  In case PADC terminal is connected to GND by resistance.
The gain begins to attenuate with the line current 23
amount less than that when PADC terminal is open.
But in case voltage value is different from VS terminal Fe
voltage, cope with Fig.2 because PAD characteristic vary at 19__5%,‘_- >
external feed and circuit feed. pag = R
R111>Rp VgRp/ (Rg +Rp) =Vg - Vs control i<
ex)When external power is 5V, R111 = 100k{}. Fig.2 ”
ig.
TA31068F-6
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SPEECH NETWORK ICs

3. Line voltage-increasing method

It is possible to increase line voltage by insert resistance between DC bias terminal and GND
terminal.
But power Dissipation grows large therefore the resistance value must be decided under
consideration for maximum line current and range of temperature.
Power Dissipation closely resemble next formula.

Po=(VL—-Ra-1)-IL

POWER DISSIPATION CHARACTERISTICS

® This value is detained
1.0 by 50%50x 1.6mm
= PCB mounting
B N occupied excess of
N\ 10% copper area
£ \\ @ No PCB
z 3 ARG
) N
= o)
g P
£ 05 < \\
a
8 AEAN
g A
e §
0
25 50 100 150
Ta (Q)
Fig.3 Fig.4

4. 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 receiver function
in BTL mode.

(2) Low-impedance type

The receiver of equivalent resistance of about 150(} is assumed.
For the connection, refer to the example of Fig.5.

For receiver of low
impedance type {=150{2)

Fig.5

TA31068F-7
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SPEECH NETWORK ICs

GAIN DISTRIBUTION

1. Transmit system gain distribution
MF INPUT

TRANSMIT
INPUT

TRANSMIT
REF INPUT 2

T2)

REF

LINE DRIVER TRANSMIT [ MUTE TRANSMIT TRANSMIT TRANSMIT
AMP PAD Sw AMP 2 AMP 1 INPUT PRE-AMP
I =20mA 048
36dB* 0ds -7d8 8ds {20d8)
I =120mA -4ds

* At line 600§) termination

2. Receiving system gain distribution

MUTE SW
RECEIVING
RECEIVING I / H OUTPUT 1
INPUT
L RBO
BTI R2!
BEEP INPUT ©—— T Y , , , RECEIVING ,
1 ) ] 1 ' INPUT 2 ]
' 1 ] 1 i '
' ] ' 1 ' 1
) 1 ' ( 1 1
l l l L 1 L}
RECEIVING RECEIVING MUTE RECEIVING RECEIVING  |RECEIVING QUTPUT
INPUT AMP PAD SW QUTPUT AMP QUTPUT AMP 2 {INVERSION)
IL=20mA 0dB
20d8 0dB 8de {20d8B) 0dB
IL=120mA -6dB
(26dB) at BTL

Contents in ( ) can externally be varied.
The gain value is the one roughly determined.

TA31068F-8
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SPEECH NETWORK ICs

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Line Voltage Vi 20 \Y
Line Current I 150 mA
P Dissipati P 750 (*1) W
ower Dissipation D 950 (*2) m
Operating Temperature Topr -20~60 °C
Storage Temperature Tstg -55~150 °C

(*1)No PCB

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

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, fjp=1kHz, SWq : H, SWp @ H,
MUTE SW : H)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
, I =20mA 31 | 36 | 41
Line v — v
ine Voltage Vi ! N =720mA 60 | 7.9 | 100
‘ Il = 20mA 25 | — | —
VS T v =
S Terminal Voltage Vs 1 L= 120mA Ico =2mA 78 — — \
Transmit Gain 1 I =20mA 26 28 30
(T (+)IN-TX1 OUT) 11 2 M =720ma | VIN= ~55dBY 26 | 28 30| 98
Transmit Gain 2 G 3 IL=20mA |V|y= -55dBV 26 29 32 dB
(TX2 IN-V| OUT) T2 I =120mA | SW1q, SW» : L 23 | 26 | 29
MF Gain e 4 HL=20mA |vjy=-55dBV EZ3 IECH IECH
IL=120mA | ALL SW : L 30 | 32 34
Receiving Gain 1 G 5 iL=20mA | V;y= -55dBV 26.5 29 | 315 48
(R IN-RX1 OUT) R1 IL=120mA | SW1q, SWp : L 205 | 23 | 255
Receiving Gain 2 . o [lL=20mA \s/\l/\';F '\'AEJST"EB;’W B 0| 2|
R2 1
(RX2 IN-ROZ OUT) IL=120mA | | 18 | 20 | 22
hh =2 = -
BEEP Gain Ggp 7 [L=20mA_|ViN= -50dBY 6 8 | 01 g
I =120mA | ALL SW : L 6 8 10
i v — Z -
SWq Terminal Input IH{S1) I =20~120mA Vee -0.2 Vee y
Voltage VIL(S1) — 0 — 0.2
4 7 — - —
SW3 Terminal Input IH (52) IL = 20~120mA Vce-0.2 Vee v
Voitage VL (52) — 0 — 0.2

TA31068F-9
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SPEECH NETWORK ICs

TEST
CHARACTERISTIC SYMBOL ([ CIR- TEST CONDITION MIN. TYP. | MAX. [ UNIT
CUIT
i —_— Ncc-0.2 — Vv
MUTE Terminal Input VIH (MU) 1| =20~120mA cc cc v
Voltage VIL (MU) — 0 — 0.2
Transmit Dynamic IL=20mA _ 18 —_
Range? DRT1 2 THD = 4%, Vp-p
(TPI1 IN-TBO OUT) It =120mA — 18 ] —
Transmit Dynamic IL=20mA | Typ =4y, _— 4.3 —_
Range2 DRT2 3 SW1. SWo - L Vp-p
(T21 IN-V| OUT) jL=120mA 1, SWp : — 6.1 —
Receiving Dynamic IL=20mA | THp = 10%, _ 18 -
Range! DRg1 5 SW1. SWo - L Vp-p
(RPI IN-RBO_OUT) L =120mA 12 — 18 | —
Receiving Dynamic IL=20mA THD =10%, _ 1.9 —
Range2 DRR2 6 SW1, MUTE SW Vp-p
(R2I IN-RO2 OUT) IL=120mA |. | — 2.1 —
TEST CIRCUIT
Vs vee R ’RX1 BEEP RO2
: R
> w P
'I N vy
20 D;
Vi
05G4B48
" % TA31068F
Lz O0—
GND © i ) 3 (a) () 6 (O——@) () ——10) ‘D, (3
” T \l 53 r % Rg 22k{2 R7
15kQ I wt] S 260 |,
otl% ST ) ST e 100000 S wih
=32 o ” E E G| KE3 vy §
" g AT
REF She
{Pin 10) ”
MF TX2 ™1 T(+)
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SPEECH NETWORK ICs

TEST CIRCUIT

TELEPHONE LINE SIMULATION
EQUIVALENT CIRCUIT

2uf
i} LINE
TRUNK > POWER
it LINE
2uF

(1) VL Vs (2)  GT11. DRTq

TEST CIRCUIT TEST CIRCUIT

7o

60002

: H tH
ssnF SW2 T H ssnE W2 T H
MUTE SW : H MUTE SW : H
TRANSMIT GAIN 1 : GTq=20¢og [VouT/VIni (dB)
TRANSMIT DYNAMIC RANGE 1 : DRT1=VouT (Vp.p) (at YouT : DIST=4%)
(3)  GT12, DRT2 (4)  Gmr
TEST CIRCUIT

TEST CIRCUIT

TRUNK  LINE ()

600{2

60002

() TRUNK

HS

ssnF  SW2 L
MUTE SW : H

ssnF SW2

L

L
MUTE SW : L
TRANSMIT GAIN 2 : Gty = 20¢0g [VouT/ Vinl (d8)

MF GAIN : Gmr = 20¢0g [VouT/ Vinl (dB)
TRANSMIT DYNAMIC RANGE 2 : D2 =VouT {Vp-p) (at VouT : DIST=4%)

TA31068F-11
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SPEECH NETWORK ICs

(5)  GRr1. DRR1 (6)  Gr2, DRR2

TEST CIRCUIT

TEST CIRCUIT

60002

() TRUNK  LINE

(O TrRUNK

SWy HY
W3 T H
. MUTE SW : L
RECEIVING GAIN 1 : Ggy = 20¢0g [VouT/ ViN| (d8)

RECEIVING GAIN 2 1 Ggp =20fog [VouT/ Vini (dB)
RECEIVING DYNAMIC RANGE 1 : DRr1=VOUT (Vp-p) (at VouT : DIST=10%)  RECEIVING DYNAMIC RANGE 2: DRe2 = VouT (Vp-p) fat Vour : DIST=10%)

TEST CIRCUIT

60082

() TRUNK

i L
ssnF SW2 L
MUTE SW: L

BEEP GAIN : Ggp =20¢og |[VouT/Vin| (dB)

TA31068F-12
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SPEECH NETWORK ICs

DC CHARACTERISTICS

TEST CIRCUIT 1
B sw TH
=2 SW3 CH -
EY MUTE SW : H L
s 6
’ e
RS
g 7
4
> /
%
& P
2 .
4 - Vg
&
3 2
[+
e
0
0 20 40 60 80 100 120
LINE CURRENT I (mA)
Vce SUPPLY CURRENT CHARACTERISTICS m
{NO SIGNAL, 1| =20mA)
4 T 3 I T I |
Input terminal is all @ SWali L @ oW all H
GND short T (®) swi oniy 1 — a E
s @~®:?;/\s’/v?tastsvz | (O swyoniyt @ swi only L |
¥ MUTE 5W) (@) MUTE sw only L & slwz only
Y |
a4 1
[ 2
¢ \
Q
>
: \
g
2 1 t
g (&) MUTE sW only H
[o]
a
0
0 1 2 3

CURRENT ico  {(mA)

TA31068F-13
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POWER SUPPLY VOLTAGE Vc¢ (V)

POWER SUPPLY VOLTAGE V¢ (V)

SPEECH NETWORK ICs

Ve SUPPLY CURRENT CHARACTERISTICS (2)
(NO SIGNAL, I = 120mA)

a
' \ ! ! ! Input terminal is all
npu erminal 15 a
—% SWali W GND short
SWall L
~ 1 SW state
3 (%) MUTE 5W only H @-® (sW1, SW3,
MUTE SW)
5~ L 1 1 1
, I
1
0
0 1 2 3
CURRENT Icg  (mA)
Ve SUPPLY CURRENT CHARACTERISTICS (3)
a (TRANSMIT SIGNAL2 INPUT, 1 =20mA)
fin =1kHz
Swy T H
SW; tH
3| MUTE sw: H v sadav
L= 20mA Vin = - 50dBV N
Vi = - 3048V no input
[ ] Vi -
2
1
0
0 -1 -2 -3

CURRENT Ico  (mA)

TA31068F-14
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SPEECH NETWORK ICs

(dB)

TRANSMIT GAIN  GT4

(dB)

TRANSMIT GAIN  GT2

V¢ SUPPLY CURRENT CHARACTERISTICS (4)
(TRANSMIT SIGNAL2 INPUT, I = 120mA)

No input
VN = -60dBV

VN = - 40dBY

4
fin=1kHz

< IL=120mA
o 3
>
w
<2
&
P
2
S, 2
-
o]
o
a.
2
2
& 1
2
<)
a.

[

0 -1 -2

CURRENT Ico  {mA)

TRANSMIT GAIN CHARACTERISTICS GT1

30
At external feed (Vg =5V)
| N N N N |
28 =Tt
At external no feed (Vg =0V}
.
26
TEST CIRCUIT 2
ViN= - 55dBV
fin=1kHz
2 SWq :H
SWp T H
MUTE SW : H
0 20 40 60 80 100 120
LINE CURRENT i (mA)
TRANSMIT GAIN CHARACTERISTICS GT2 (b)
(At external feed Vg =5V)
J [ l I I TEST CIRCUIT 3
v T T T L ;IIN= _SSdBV
PADC terminal resistance (Ry11) SwﬂkHz i1
30 = ! :
SWy L
\_ L~ MUTE SW : H
—
\\ \ | ~OPEN _| Resistance
28 \ \) (A;gean}'between
N Y 4 PADC-V((
NNNN \\
2 N -
%h
Ay
100k() | Reter to
24 sex{) Jdiagram 2 _|_ |
l 1 (R111)
[
0 20 40 60 80 100 120
LINE CURRENT Iy {(mA)
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(dB)

TRANSMIT GAIN G712

(dB)

MF GAIN

30

28

26

24

0 20

36

34

32

0 20

TRANSMIT GAIN CHARACTERISTICS GT2 (a)
(At external no feed Vg =0V)

| | I | | | TEST CIRCUIT 3
T T L T L

Vin= - 55dBV
PADC terminal resistance (R111)

fin = 1kHz
SW1y S
Swa oL
MUTE SW: H
T

OPEN

Resistance
N\ L
100k£} between

é‘\’”m PADC-VcC
\ R |

\Q\

56k{} Tdiagram 2 —1—
|7 R
80 100

\|00kQ}Reter to

40 60 120
LINE CURRENT

MF GAIN CHARACTERISTICS GpF (a)
(At external no feed Vg =0V)

l TEST CIRCUIT 4
PADC terminal resistance (Ry11)

IL (ma)

Vin= - 55dBY
fiN=1kHz
SW9
SW3
MUTE SW : L

T T
OPEN Resistance
100k§2

10kQ between

~
\ l% ¢ PADC-Vc¢
\\\\ NN, \\ |
N 100k | Reter to
56k{l 4—diag
L[
80 100

oL
oL

™

2~

40 60

LINE CURRENT i (mA)




MF GAIN (dB)

(dB)

RECEIVING GAIN GRy

(dB)

BEEP GAIN

MF GAIN CHARACTERISTICS GpmF (b)
(At external feed Vg =5V)

| J L 1J L ) TEST CIRCUIT 4
Vi = - 55dBY
3 PAlI)C (;rmi;ml ;esistlance‘ (R ' ) fin=1kHz
111 W .
SWy t L
MUTE SW : L
36 T—T
| | —1 PENQ LResistance
;02}(1 } between
1 Z| 3 PADC-Ve
N N
AN
32
00k | G 2|
R113}
I
0 20 40 60 80 100 120
LINE CURRENT I (mA)
RECEIVING GAIN CHARACTERISTICS Gr1 (b)
(At external feed Vg =5V)
TEST CIRCUIT §
Vin= - 550BV
30 fin=1kHz
SWy L
N Sw) t
MUTE 5w : H
28 . —
)\ \\ | ~OPEN _ 1 Resistance
100““} between
\ ? 39k |} panc-vee
26
\ X
N N
24
/IOOkﬂ Reter to S -
Isgk() [|diagram 2
| | R

0 20 40 60 80 100 120

LINE CURRENT [ (mA)

BEEP GAIN CHARACTERISTICS Ggp

10
At ex(ernal feed (VG =5V)
8 At external no feed (Vg =0V)
6
TEST CIRCUIT 7
4| Vin= ~$0dBY
fin=1kHz
SWq T L
SW2 N
MUTE SW : L
0 20 40 60 80 100 120

LINE CURRENT 1 (mA)

(dB)

RECEIVING GAIN GRy

RECEIVING GAIN Gy {dB)

(03]

AC IMPEDANCE

SPEECH NETWORK ICs

RECEIVING GAIN CHARACTERISTICS GR1 (a)
(At _external no feed Vg =0V)

T e

30

VN = ~55dBV
PADC terminal resistance {Ry11)
-

fin=1kHz
SW32 HES
A MUTE SW : H

28

SWy HES
\\ \ OPEN R s|ista]nce
100kQ}L ¢

/\ \)( /39‘(0 between

26

f I \ \ PADCVcC

24

QNN
SS S

S6k§l ] diagram 2

I
Jmokﬂ}Reter to ——
| | tRa11)

0 20 40 60 80 100 120

LINE CURRENT (i {mA)

RECEIVING GAIN CHARACTERISTICS GRr2

22

At external feed (Vg =5V)
I R W B
—

T 1 T T T

20

At external no feed (VG =0V)
bl

TEST CIRCUIT &
Vi = —55dBV
fin=1kHz

SWy L
Swy TH
MUTE SW : L

0 20 40 60 80 100 120

LINE CURRENT I (mA)

AC IMPEDANCE CHARACTERISTICS

iL=20ma LT
—TTTTH

L Before revise AC

impedance
btk b L1

Li =
I ‘.‘i)mA 7 LA After revise AC

\ &impedance 1.5k —

A\Wa Y4

200!

IL=120mA
Sw, T H
SW) T H
MUTE SW: H

OSC LEVEL=0.1V

100 500 113 5k 10k

FREQUENCY (Hz)

TA31068F-16




SPEECH NETWORK ICs

EXAMPLE OF APPLICATION CIRCUIT

RECEIVING BEEP TONE RECEIVING
OUTPUT 1 INPUT 2

05G4B48

L1

TELEPHONE
LINE

L2

5k
b A —————m e

AC IMPEDANCE
CORRELATION
RESISTANCE

¥

Rs zzm

Ri01R102
"l

=
1 1.2k0 0.054F

"2 1k Ry03 6.2k
3 Qo

C1a 16'00;:;
(A

TRANSMIT TRANSMIT TRANSMITTER
INPUT 2 QUTPUT 1

DTMF
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