OTHER BIPOLAR ICs FOR TELEPHONE SET

VOICE SIGNAL PROCESSING IC FOR ANSWERING TELEPHONE SET
(FOR SINGLE CASSETTE)

FEATURES TA31081P

® Built-in pre-amplifier with ALC.
(Short attack time.)

e Built-in recording amplifier for ICM.
{DC coupling capacitor is not required.)

® The recording system can be applied either to the DC
bias method or the AC bias method through the external
circuit. DIP16-P-300A
TA31081F

® Built-in equalizer amplifier for tape playback.

e The device can be used as an automatic answering
telephone using either single cassette and a LSI for voice
recording.

® Built-in detecting circuit for voice signal and DTMF signal.

® Signal detection level can be varied by external
resistance.

SSOP16-P-225A

® Operating power supply voltage range : V¢ =3.8~8V Weight DIP16-P-300A : 1.1g (Typ.)
® Recommendable power supply voltage : Vcc=5.0V SSOP16-P-225A : 0.16g (Typ.)

® Quiescent current @ IccQ=4.5mA (Typ.) at V¢ =5.0V
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OTHER BIPOLAR ICs FOR TELEPHONE SET

PIN FUNCTION
PIN No.| PIN NAME FUNCTION
1 GND [GND]
[Signal detection output]
2 VOX OUT The voltage !evel of this pin changes from V¢ to low level, when this pin
detects the signal from PRE AMP.
For open coilector output, connect to V¢ through a resistance.
{Signal detection]
3 VOX DET Connect a resistance and a capacitor for detection.
[Signal detection level adjustment]
4 VTH Connect to GND through a resistance. Signal detection level is variable
according to value of a resistance.
[ALC detection]
5 ALC DET  [ALC attack time and recovery time is decided by the value of a resistance and
a capacitor.
6 Vee {Power supply voltage]
7 EQ OUT [EQ AMP. output] ' . .
The gain of EQ AMP. is variable according to value of external parts.
8 EQ NF [EQ AMP. negative feedback]
This pin gets negative feedback from EQ AMP. output {(pin 7).
[EQ AMP. input]
9 EQ IN PLAY mode : This pin inputs the signal (from head) to EQ AMP.
REC mode : This pin supplies DC bias current to head.
{REC output]
1 RE ut . .
0 co This pin inputs the signal (from PRE AMP.} to head through REC AMP.
[Recording / Playing selection]
11 REC/PLAY Connect to CPU through the resistance 4.7k{}.
PLAY mode : Low level
REC mode : Open
[ALC detection input]
12 ALC IN This pin is input pin of detection circuit for ALC, and input pin of VOX circuit.
Connect to PRE AMP. output through the capacitor (0.1xF).
[PRE AMP. output}
13 PRE OUT . . . .
The gain of PRE AMP. is variable according to value of external parts.
14 PRE NF [PRE AMP. negative feedback]
This pin gets negative feedback from PRE OQUT (pin 13).

TA31081P/F-2

263




OTHER BIPOLAR ICs FOR TELEPHONE SET

PIN No.| PIN NAME FUNCTION

[Reference voltage]

15 VREF The reference voitage is around 1.5V for each amplifier. Don't use for external
Supply voltage.
[PRE AMP. input]

16 PRE IN This pin inputs the followings signal to PRE AMP. ; Signal from MIC through
the capacitor, signal from the telephone line by connecting to speech network
or line transformer through attenuator.

OPERATING INSTRUCTIONS

1. Gain distribution

Q)

Recording system

(@3 pre ouT

(2)  Playing system

PRE AMP. GAIN REC AMP. GAIN EQ AMP. GAIN
50 + 10dB 0d8 45dB
¥ PRE AMP. has about 10dB gain in B3 The gain of PRE AMP. is the
itself. value when ALC OFF.

X3¥  The values in this chart are
approximate.

2. Switch condition

HEAD RE&(/)F;L:Y REC AMP. EQ IN

CONDITION . SWITCH SWITCH
(pin 11)

REC REC. mode by CPU ON GND

PLAY PLAY mode by CPU OFF ON
3. PRE AMP.

The signal (message signal from opposite or message signal to transmit to opposite) to be input
to PRE IN (pin 16) is amplified or limited (by ALC), and transmits to head for tape.

PRE OUT (pin 13) is also used for detecting a remote control signal from opposite with ALC
circuit.
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OTHER BIPOLAR ICs FOR TELEPHONE SET

4. ALC DET

ALC attack time is decided by the value of a capacitor (at pin 5), and recovery time is decided by
the value of a capacitor and a resistor.

Attack time : around 20ms

Recovery time : around 4.0s
Regarding the other ALC characteristics, refer to the attached data.
The reset on ALC operation is to connect the resistance and push switch between pin5 and GND
(see below).
The reset of ALC operation is to turn ON push switch.

22 uF
B

The ALC operation stop is to open circuit at PRE IN (pin 16). In this case VOX circuit is un-
operating.

. VOX circuit

The VOX circuit detects voice, busy tone and dial tone.
(The distinction of each signals is to use CPU.)
The signal detection level is variable according to the value of external resistance at VT (pin 4).
Result of detection output to VOX OUT (pin 2).
Connect to V¢ through a resistance because of open collector output in VOX OUT (pin 2).
The VOX OUT (pin 2) gets the following conditions ;
Signal detecting : Low level
No signal :  Open condition

. How to vary DC bias current (to REC head)

The bias current to REC/PLAY head (through REC AMP.) is variable according to the value of a
resistance to be connected between PRE NF (pin 14) and GND {pin 1). For the resistance, off-set
voltage is appeared in PRE AMP. and REC OUT (pin 10) (The switch of REC AMP. should be ON
condition). The off-set voltage gets the current to the REC/PLAY head.

TA31081P/F-4
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OTHER BIPOLAR ICs FOR TELEPHONE SET

7. DC bias current decision

(1)  DC bias current
VpDC
330 + RRec + RHDC

[RHDC ------ Head DC resistance

DC bias current Igjas = +Ipc

VpDe PRE AMP. DC output voltage

REC QUT
> 33002 ® RREC
REC AMP
Vee

EQ AMP —(9)—
EQIN IpC = 1004A { £ 25~30%)

IC INTERNAL @

(2)  Recording current
. \%
Recording current IRgc = PALC

330 + RRec + RHAC

RHAC™ Head AC impedance
VpALC “*+*PRE AMP. DC output voltage (on ALC operation)

If RREC>RHAC, it is constant current recording.
(3) PRE AMP. DC output voltage adjustment

PRE AMP. DC output voltage (Vppc) is increased by additional resistance between pin 14

and GND.
PRE AMP

PRE QUT

R3+R
VPDC = VREF X —>—2-

3

If, no connection of R3, Vppc = VREE.
The gain of PRE AMP. is variable according to the value
of R3.
DC bias current is as follows.
If R3 = on the application circuit,

1.5V
33002 + 10x 1030} + 300{}

(RHpC =300Q)

R3

IBlAS = + 100 AS240uA
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OTHER BIPOLAR ICs FOR TELEPHONE SET

DC bias current decreasing is to enlarge resistance (RRgc) value.

In this case, the recording current will be decreasing. But, by connection DC cut capacitor
(C4. 1uF around) and resistance (Rg), it is available recording current (for flowing current
in RRgc and Ry).

REC OUT  RRec }{

When the resistance R3 and DC bias current is varied, recording current is unvaried.
(But if RRgc is varied, recording current is varied.)

IC
INTERNAL
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OTHER BIPOLAR ICs FOR TELEPHONE SET

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 15 \
Power TA31081P 1000
Dissipation | TA31081F PD 370 mw
Operating Temperature Topr -35~85 °C
Storage Temperature Tstg -55~150 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc =5V, fiy = TkHz, Rz =20k{), Ta =25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
Quiescent Current [[de] 1 |PLAY mode — 4.5 6.2| mA
Internal Reference
— — . — "
Voltage VREF 2 156
PRE AMP.
. ALC OFF, V|N = - 62.2dBV
2 B
Closed Loop Voltage Gain [ Gyp 3 R3 = 20k0) 58 60 6 d
Output Noise Voltage VNP 4 |PLAY, Rg=600(2 — 1.5 3.0|mVims
Total Harmonic Distortion | THDp 3 |ViN=-37.2dBV — 0.1 10 %
Maximum Input Level VINPM | 3 |THD=1% -15.2|-13.2| — dsv
Input Impedance Rnp | — — 7.5 10 | 125] kQ
ALC ON Output Voltage Valc 3 |V|N=-37.2dBV, PLAY 600 | 690 780 [mVyms
ALC Effect ALCT 3 |VIN= -57.2~-17.2dBV, PLAY — 2.9 45| dB
ALC Range ALC2 3 |THD= 1%, PLAY mode 55 64 | — dB
REC AMP.
[Output Impedance | ROR | — | | — [ 330] — [ O
EQ AMP.
EQ Open Loop Voitage Vo= -22.2dBV, R3 =20k,
Gain GVOE | 2 |piay e
Output Noise Voltage 1 VNEP 7 |PLAY mode — 1.1 2.4|mVems
Output Noise Voltage 2 VNER 7 |REC. mode — 1.1 2.4 |mVyms
Total Harmonic Distortion | THDg 6 |ViN= -60.2dBV — 0.6 1.2 %
VOX
Minimum Detection Level | Vx| 8 |fiN=400Hz — | -18.7]| dBV
Maximum Sink Current Is — [Vvox (miN) =0.3V 25 6 - mA
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OTHER BIPOLAR ICs FOR TELEPHONE SET

TEST CIRCUIT (TA31081P)

PRE PRE ALC REC EQ
IN  VREF ouT IN out IN
o o 9 ? 9
G -
= | o ¢4 # | o %
3 - « IR |RECH % ([®TS
s « nay?* A IS
2 Jfo &g | G OFF | @s=
vl ¥ 1t i (o] vl L 5]
Cq 680pF 0.14uF oN| & .“\‘
o4+ Rig R12 <
10pF 1800 | 56k
2 o (3
(% 49 {3 U2 v s g
VREF PRE PRE ALC REC/ REC EQ
NF our IN PLAY out IN
TA31081P
VOX VOX ALC EQ £Q
ouT DET VIH DET v out NF
D2 P -
2 3) I &) z 8
7 Ny
] vee
4.7kQ2 Rs
1S R 200602
uw - U E N O Fo Ca Rg
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: CL ! = GND
@]
VE)}X VTH g?JT
ouT

¥1 The Cg is the capacitor for preventing the click sound at switching.
¥2 The detection sensitivity can be varied through R3.

(The detection sensitivity is the maximum at open.)
%3 The Rq3 is resistance for adjusting the DC bias current.
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OTHER BIPOLAR ICs FOR TELEPHONE SET

TEST CIRCUIT

Unless otherwise specified, the switch state is "INPUT ON, ALC ON, PLAY".

M lceq (2)
(3)  Gyp. Vaic (4)
THDp, ViNPM
PRE OUT Q
:[Vour
T Gyp MEASURE 1 ALC OFF
Vaic, THOp,
Vinpm MEASURE @ ALC ON
Vi Vourt
1kHz Gup = 20¢og VIN
(5) GyoE (6)
Q
:[Vour
@
GyQoE = 20€0g vour
VIN
(7)  VNEP. VNER ®

Vout PLAY or REC

TA31081P/F-9
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lccq (mA)

PRE AMP OUT OUTPUT LEVEL (Vims) CURRENT CONSUMPTION
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INPUT LEVEL
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OTHER BIPOLAR ICs FOR TELEPHONE SET

CURRENT CONSUMPTION
- SUPPLY VOLTAGE
|t
NO SIGNAL
2 4 6 8 10
SUPPLY VOLTAGE Ve (V)
PRE AMP QUTPUT LEVEL,
TOTAL HARMONIC DISTORTION 10
- 5
I, 3
\
Z I 1
AW
AN f 05
/
0.3
\\
~
Vee=5.0v N THO |
fiN=1kHz o1
L.P.F 30kHz T 0.05
1 0.03
-82 -72 -62 -52 -42 -32 -22 -12 -2
PRE AMP INPUT LEVEL (dBV)
VOX DETECTION LEVEL
Vee=5.0v
R3= OO {Pin4 OPEN)
Hol -19.9d8V
\V LoH -22.1dBV
"N
\\
NN
N
o HosL
LI
i Il
1% 3k 10k 30k 100k

RESISTANCE Rz {())

%)

{

TOTAL HARMONIC DISTORTION

INTERNAL REFERENCE VOLTAGE VRer (V)

EQ AMP OQUTPUT LEVEL (Vymg)

(dB)

PRE AMP GAIN
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INTERNAL REFERENCE VOLTAGE
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EQ AMP INPUT LEVEL (dBV)

PRE AMP FREQUENCY CHARACTERISTICS

65
Vee =5V
ViN = - 62.2d8V
60
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N
55 <
N
N
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45
0.1 03 05 1 3 5 10

INPUT FREQUENCY  {kHz)
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OTHER BIPOLAR ICs FOR TELEPHONE SET

EQ AMP FREQUENCY CHARACTERISTICS

65

Vee=5v
60 VIN = - 62.2dBV
CLOSED LOOP
g s N
™~
ER] 3
0
o —
s 45
<
o
w 40
35
30
0.1 03 05 1 3 5 10

INPUT FREQUENCY (kHz)
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APPLICATION CIRCUIT

OTHER BIPOLAR ICs FOR TELEPHONE SET

MIC
3 1
¥ m
a7kQ GND CPU
Vee -——Jw\—————l C1o
CPy 2 g £
vOX VOX 1004F Ry3
N out 2 l DTMF
#2 G
) O-14F 3 Rig” 0 Vegr RECEIVER
M0 vOX c | 18080104
M DET © f Sw T
2 %1 PRE AMP -
4 13 - T
R3 VTH PRE L3
C ouT  UT~ L
s - ALC °
&
224uF ALC DET
R4 2.2MQ PET | vggs =~
| 5 20k
C3 2204F Vee
-+
w c (-9
fo X0 ~
J gl gl £Q AMP =
w] N2 s 1
Ry 23S 1T .
G 1 z
55,1000 12 | |eq i
By
10uF NF
SPEECH & "
NETWORK "
1
TELEPHONE SR !
LINE [
Ve +
POWER
¥ 1. The resistance for adjusting the detection sensitivity.

(The detection sensitivity is the maximum at open.)
2. The resistance for adjusting the DC bias current.
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OTHER BIPOLAR ICs FOR TELEPHONE SET

AC bias usage

e |

Y

3300

REC AMP

The recording system is for not only DC bias method but also AC bias method.
« Use AC frequency (for bias) to be more than 5 times of recording maximum frequency
so that the recording current frequency and higher harmonic frequency is uncrossed.
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