SPEECH NETWORK ICs

SPEECH NETWORK FOR TELEPHONE

FEATURES TA31066N

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

® Built-in many kinds of switches.

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

e Capable of coping with ceramic and dynamic receivers. $DIP24-P-300

® Small package : SDIP 24 Pin, SSOP 24 Pin TA31066F

SSOP24-P-3008

Weight 5DIP24-P-300 : 1.2g (Typ.)
SSOP24-P-300B : 0.27g (Typ.)

TA31066N/F-1
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SPEECH NETWORK ICs
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PIN FUNCTION

SPEECH NETWORK ICs

PIN No.

PIN NAME

FUNCTION

VL

[Line current flow-in terminal, line voltage terminail

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 10) through 33{.

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 10) 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 and SW; terminal (pin 14) “H" state. Since this
terminal is biased to almost the same potential as REF terminal (pin 10}, avoide
direct impress of external DC potential by using capacitor at inputting external
signal.

T2I

[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 and SW3 terminal (pin 14) "H" state. Since this
terminal is biased to almost the some potential as REF terminal (pin 10), avoide
direct impress of external DC potential by using capacitor of inputting external
signal.

TBO

[Output terminal of internal transmit signal]

Output terminal to transmit input amplifier only when SW1 terminal (pin 14) “H”
state and SWj terminal (pin 15) “H” state.

Output from transmit input amplifier is without any relation to gain control
(PAD) or MUTE since this input does not pass through gain control circuit or
MUTE function.

TPO

[Output terminal of transmit input amplifier]
Makes negative feedback to TPI terminal (pin 8).

TPIN

[Inversion input terminal of transmit input amplifier]
Receives negative feedhack 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.

10

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.

TA31066N/F-3
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SPEECH NETWORK ICs

PIN No.|PIN NAME FUNCTION
[Pad control terminal]

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

12 GND [Ground terminal]

Connected to negative output of diode bridge circuit.
[Switch 1 terminal]

13 sW4 This terminal is connected to GND terminal (pin 12) or Vc¢ terminal (pin 23)
through resistance.

(reference switch mode diagram on another sheet)
[Switch 2 terminal]

14 W5 This terminal is connected to GND terminal (pin 12) or V¢¢ terminal (pin 23)
through resistance.

(reference switch mode diagram on another sheet)
[MUTE terminal]

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

(reference switch mode diagram on another sheet)
[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).
[Dial confirmation sound (Beep Tone, DTMF), monitor sound input terminal]
Signal, which is input to this terminal, is output to terminals RO1 and RO2 (pin

19 BTl 17 and pin 16) only when SW1q terminal (pin 13), SW3 terminal (pin 14) is in "H"
state, and MUTE terminal (pin 15) is in “L" state. Since this terminal is biased to
about the same potential as REF terminal (pin 10), avoide direct impressing of
external DC voltage through capacitor at inputting external signal.

[Input terminal of external input signals]
Signal, which is input to this terminal, is output at RO1 terminal and RO2

20 A2 terminal {(pin 16 and pin 17) only when SW1 terminal (pin 13), SW3 terminal {(pin
14) and MUTE terminal (pin 15) is in “H” state. Since this terminal is biased to
about the same potential as REF terminal (pin 10), avoide direct impressing of
external DC voltage through capacitor at inputting external signal.

[Output terminal of internal Receiving signal]
21 RBO Output terminal to Receive input only when SWj terminal (pin 14) is in “H”

state.

TA31066N/F-4
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SPEECH NETWORK ICs

PIN No.

PIN.-NAME

FUNCTION

22

RPI

[Non-inversion input terminal of receiving input amplifier]

Apply DC bias to this terminal from REF terminal (pin 10) through resistance.
This terminal avoide direct impressing of external DC voltage through capacitor
at inputting external signal.

23

vVee

[Internal power supply voltage terminal]
Power supply of internal pre-amplifier.
This terminal avoide to add higher voitage than 8V.

24

{Power supply terminal}

Vg

Power supply of V¢ terminal (pin 23).
This terminal is connected to V¢¢ terminal (pin 23) through diode.

PIN CONNECTION (TOP VIEW)

TA31066N TA31066F
—
v [1] 23] vs w[] O 24 vs
T00 2] 23] vee 100 [2] 23] vec
bc aias [3] [22] e oc Bias [3] EZ] RPI
MEI % 21] rso mrl [4] 21] reo
12 [5 20} R21 T2 5] @ R2!
180 [6] [19] 8T 180 [6] B
TPO E 18] RONR 170 [7] E RONR
P14 [17] ro Tes [8] [17] ROt
2 [9] 1] ro2 P12 9] [15] Ro2
REF [10} [15) muTe reF [10 [15] mute
paDC [11] [14] sw, PADC % [14] sw,
GNo [12] 73] swy GND E 3] swi

TA31066N/F-5
151




SPEECH NETWORK ICs

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

PIN No. | PIN NAME INTERNAL EQUIVALENT CIRCUIT
1 Vi 5
2 TOO
4 MFI
5 T2 )
19 BT 019 (8)
20 R2I o
Voo 1 1 Ve 1 Vee Vee Vee
<
7 P0 2
8 TPI1 ©
9 TPI2 -
o x R
x
+
10 REF
vee
13 SW1 (1 1
14 SW3 5k 3
LSy
5kl (Only at Pin 14)
Vee
15 MUTE _

TA31066N/F-6
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SPEECH NETWORK ICs

PIN No. | PIN NAME INTERNAL EQUIVALENT CIRCUIT
vee vee vee
X @
16 RO2
17 RO1 AN &
18 RONR 5
vee vee
22 RPi 5
VL vee
\F;gFETRENCE 0
24 Vs SoPRLY &
l 5
TA31066N/F-7
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SPEECH NETWORK ICs

STATUS OF SWITCHES AND SET

SW1 SW2 MUTE SW3 SWy SET No. EXPECTED SET STATUS
L L L B H 1 Dial (DTMF, DP)
L L H B L 2 _
L H L B H 3 —
L H H B L 4 Cordless handset
H L L B H 5 Dial (DTMF, DP)
H L H B H 6 Base set
H H L A H 7 —
H H H A H 8 Call with 3 persons and an extension

STATUS OF SET
1

Signal, which is input to
Signal, which is input to

: Suspension of action.

. Signal, which

. Signal, which i
Signal, which i
. Signal, which i
Signal, which i
. Signal, which i

: Signal, which i
Signal, which i
Signal, which i
Signal, which i

: Signal, which i
Signal, which i

Signal, which
Signal, which

Signal, which i

(pin 6).

Signal, which i

16, 21).

Signal, which i

TA31066N/F-8
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is
is
is

@

«»

input to
input to
input to

input to
input to
input to
input to
input to
input to
input to
input to
input to
input to
input to
input to

input to

input to

MF! terminal (pin 4), is output at V| terminal (pin 1).
BTI terminal (pin 19), is output at RO1, RO2 terminal (pin 17, 16).

MFl terminal (pin 4), is output at V| terminal (pin 1).
BTl terminal (pin 19), is output at RO1, RO2 terminal (pin 17, 16).
RPI terminal (pin 22), is output at RBO terminal (pin 21).

RP! terminal (pin 22), is output at RBO terminal (pin 21).
T2l terminal (pin 5), is output at V| terminal (pin 1).

MFI terminal {pin 4), is output at V| terminal (pin 1).
BTi terminal (pin 19), is output at RBO terminal (pin 21).

TPI1 terminal (pin 8), is output at V| terminal (pin 1).
RPI terminal (pin 22), is output at RO1, RO2 terminal (pin 17, 16).

RP| terminal (pin 22), is output at RBO terminal (pin 21).

TPI1 terminal (pin 8), is output at TBO terminal (pin 6).

MFI terminal (pin 4), is output at V| terminal (pin 1).

BTl terminal (pin 19), is output at RO1, RO2 terminal (pin 17, 16).

T2i terminal (pin 5), is output at V| terminal (pin 1).
TPI1 terminal (pin 8), is output at V[ terminal (pin 1} and TBO terminal

RPI terminal {pin 22), is output at RO1, RO2 and RBO terminal (pin 17,

R21 terminal (pin 20), is output at RO1, RO2 terminal (pin 17, 16).
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SPEECH NETWORK ICs

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

Line Voltage Vi 18 \

Power Supply Voltage Vee 8 Y

Line Current I 150 mA
TA31066N 1300

Power Dissipation PD *1) 750 mw
TA31066F *2) 950

Operating TA31066N - -20~70 o

Temperature TA31066F opr -20~60

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% of
copper area.

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Ta=25°C, fjy=1kHz, SW1 : H, SWj5 : H, MUTE SW : H)

TEST
CHARACTERISTIC SYMBOL |CiR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Line Voltage N . [lL=20mA 32 371 42
ine Vortag L I = 120mA 6.0 | 7.9 ] 100
Internal Power Supply v 1 IL=20mA 2.1 2.4 2.7 v
Voltage cC IL=120mA 215 | 2.4 | 265
L I =20mA |Viy= -55dBV| 47 | 49 | 51
tG dB
Transmit Gain er 2 [ =120mA|sW5 : L 3| 45| 47
- . IL=20mA |ViN=-55dBV| 32 | 34| 36
R B
eceiving Gain GR 4 L= 120mA|SW3 : L 26 78 30 d
. I =20mA |Vjy=~-50dBV| 33 | 355 | 38
MF Gain B
' CmF 3 I =120mA| Al SW : L 0 32| 3a] ¢
. [L=20mA |Vjy=-50dBV| 18 | 20| 22
G
Beep Gain GaP > M =120mA| All SW : L e 20 22|
. . I =20mA [THD 4% — 4.6 —
T tD R .
ransmit Dynamic Range DRT 2 L= 120mA|swy : L — 6.4 — Vp-p
L . L =20mA |THD 10% — 20 —
Receiving Dynamic Range DRR 4 [ = 120mA|swy : L — 71 — Vo-p
MPFI Input Resistance 2| (VIF) — |AllSW : L 14 20 26 | kQ)
BTl Input Resistance 2| (8P) — [AllSsw L 14 20 26 | k&
T21 input Resistance Z(T121) — |Swy L 14 20 26 | k&
R2l Input Resistance Zir2y | — [Swa i L 14 20 26 | kQ)

TA31066N/F-10
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SPEECH NETWORK ICs

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUiT
Vee
v — — |V
SWq Terminal Input Voltage IH(57) | =20~120mA -0.2 cc \Y
VIL(51) — 0| — 0.2
Vee
1Y — — |V
SW> Terminal Input Voltage IH(52) Ip =20~120mA -0.2 cc \
VIL(S2) — 0] — 0.2
MUTE Terminal Input ViH MUy | — Vee | | vee
I =20~120mA -0.2 v
Voltage
VIL{(MU) — 0 — 0.2
Transmit Gain 1 G I} =20mA Vin = — 55dBY 26 28 30 48
(T (+) Input=TX1 Output) o ~ fiL=120ma|INT T 26 | 28| 30
Transmit Gain 2 I =20mA 275 30 | 325
(TX2 Input~V| Output) G121 ~ [ = 120ma | VIN= ~ 5BV s s T 27 s d8
Receiving Gain 1 G I =20mA v ssdBy 27 29 31 4B
(R Input - RX1 Output) R10 ~ [i =120ma| IN® 7 21| 23| 25
Receiving Gain 2 IL=20mA 12 14 16
(RX2 Input =R1 Output) GR2l — [ =120ma|VIN=~50dBV 7 | 16| 9B
TEST CIRCUIT
R RX1 RX2 BEEP R1 R2
O O O O O

GND O———+¢

22 «F

TA31066N/F

:, 22k
2y Cig4 1000pF!
™

G
x
~
win
o
u
rx*l
= fen
VIR
™

ﬂ
x
<
-

x
“
e

100 &F

33kQ2

TA31066N/F-11
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SPEECH NETWORK ICs

TEST CIRCUIT
TELEPHONE LINE SIMULATION
EQUIVALENT CIRCUIT
2uF
1t LINE
TRUNK } POWER
1 LINE
2uF
(1) VL Vee
T
TEST CIRCUI s, .
SW3 :H
w
& MUTE SW  : H
@ wn
W
w®
Vee BEEP-GND Short
TX2-GND Short
RX2-GND Short
MEF-GND Short
(2) GT, DRT
TEST CIRCUIT
—<§ TRUNK LINE ;'* &) sWy TH
= SwWa HES

MUTE SW tH

+

600(

- g

—([ TRUNK LINE j

TRANSMIT GAIN : G =20tog|VouT/Vin| (dB)

BEEP-GND Short
TX2-GND Short
R-GND Short
MF-GND Short

TRANSMIT DYNAMIC RANGE : DRT =VouT (Vp.p) (at Yoyt : DIST=4%)

TA31066N/F-12
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SPEECH NETWORK ICs

(3) Gmr
TEST CIRCUIT
-—5 TRUNK LINE 1 swy L
SW2 oL
MUTE SW @ L
+
G
=
3
w
e
R-GND Short
T(+)-GND Short
TRUNK LINE TX2-GND Shart
RX2-GND Short
MF GAIN : G = 20€0g | VouT / VIN | (dB)
(4} Ggr, DRR
TEST CIRCUIT
sw P H
TRUNK LINE & L R1 sw; L
L MUTE SW  : H
J R2 i
+ Vour
N:
co GND )
=23
w
T(+)-GND Short
- TX2-GND Short
R ¥ RX2-GND Short
ViN MF-GND Short
TRUNK LINE L2 BEEP-GND Short
RECEIVING GAIN : Gt =20¢0g{VouT/ViN| (dB}
RECEIVING DYNAMIC RANGE : Dpg =VouT (Vp-p} {at Your : DIST=10%)
(5) Ggp
TEST CIRCUIT
—«J; TRUNK e & & ::vv‘ o
2 M
‘L MUTE SW @ L
+
G
o3
(=2
0

.

R-GND Short
T{+)-GND Short
TX2-GND Short
RX2-GND Short
MF-GND Short

TRUNK LINE

BEEP GAIN : Ggp =20¢og|VouT/Vin| (dB)

TA31066N/F-13
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SPEECH NETWORK ICs

DC CHARACTERISTICS

SWq tH
SWy L
= 9 mute swon
= TEST CIRCUIT 1
C g ¥t
o O
> A<
S V| |
> L~
y  ° T
Z
5 L1
] 4
> 1 vee ||
b4 Fa
2 "
0
0 20 40 60 80 100 120 150
UNE CURRENT I (mA)
TRANSMIT GAIN ~
LINE CURRENT CHARACTERISTICS
= 50
ikl
5 ™N
46 ]
z
<
[V
§ 42
Z
4
S
= 38 VN = —55dBV
fin=1kHz
TEST CIRCUIT 2
0 20 40 60 80 100 120
LINE CURRENT I (mA)
MF GAIN -
LINE CURRENT CHARACTERISTICS
N
& I~
= ¥ S ——
s
O
28
z
=4
o
s 24
Vin = - 50dBV
fyn=1kHz
20 TEST CIRCUIT 3
0 20 ) 60 80 100 120

LINE CURRENT I (mA)

TA31066N/F-14
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TRANSMIT DYNAMIC RANGE DRy (Vp_p)

{Vp.p)

ME DYNAMIC RANGE DRME

RECEIVING DYNAMIC RANGE DRg (Vp.p)

TRANSMIT DYNAMIC RANGE -
LINE CURRENT CHARACTERISTICS

10
6 ———
foT
A4
THD = 4(%)
‘ fin = kHz
TEST CIRCUIT 2
0 20 40 60 80 100 120 140
LINE CURRENT i {mA)
MF DYNAMICRANGE -
LINE CURRENT CHARACTERISTICS
10|
O
6 —— =
///
L1
4
) THD =4 (%)
fin=1kHz
TEST CIRCUIT 3
0 20 40 60 80 100 120 140
LINE CURRENT I {mA)
RECEIVING DYNAMIC RANGE -
LINE CURRENT CHARACTERISTICS
2.5
2.0
1.5
10
os THD = 10 (%)
' fin = 1kHz
TEST CIRCUIT 4
0 20 40 60 80 100 120 140

LINE CURRENT I {mA)




(d8)

RECEIVING GAIN Ggr

BEEP GAIN Ggp (dB)

RECEIVING GAIN -
LINE CURRENT CHARACTERISTICS

36
32
gl ™~
28
24
ViN= - 50dBV
fiN=1kHz
20]
TEST CIRCUIT 4
0 20 40 60 80 100 120
LINE CURRENT I (mA)
BEEP GAIN -
LINE CURRENT CHARACTERISTICS
20
16|
12
8 V|N= - 50dBV
fin=1kHz
TEST CIRCUIT §
4
[ 20 40 60 80 100 120

LINE CURRENT 1| (mA)

Vp-p)

BEEP DYNAMIC RANGE DRgp

SPEECH NETWORK ICs

25

BEEP DYNAMIC RANGE -
LINE CURRENT CHARACTERISTICS

2.0

0.5

THD =10 (%)

fin=1kHz

TEST CIRCUIT 5

20 a0 60 80 100 120
LINE CURRENT I {mA)

150

TA31066N/F-15
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SPEECH NETWORK ICs
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