COMPANDER ICs, FRONT END ICs AND DRIVER ICs

COMPANDER IC FOR CORDLESS TELEPHONE

FEATURES
® Noise reduction IC, compressor and expander on a chip

e 2 buffer amp. for filter, MIC AMP, receiver amp. and PRE
AMP are included

® Ceramic or dynamic type receiver is available

® Mute functions for each compressor and expander, and
through mode SW

® Super small package with 0.65mm pitch (TA31103FN),
possible to shrink much area of board

® Vee=3.0V
IccQ =6.0mA (Typ.)
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TA31103F

550P24-P-300
TA31103FN

SSOP24-P-300A

Weight SSOP24-P-300 : 0.32g {Typ.)
SSOP24-P-300A : 0.14g (Typ.)
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

PIN FUNCTION (The Values of resistor and capacitor are typical.)

PIN

PIN

internal buffer.

No | NAME FUNCTION EQUIVALENT CIRCUIT
FIL2
1 oUT Output of FILTER AMP2. vee
2 m‘z input of FILTER AMP2. ¥ee
FIL1, 2 IN FILY, 2 OUT
3 FIL1 <
ouT o @ 3
LT The same circuit as FILTER AMP2. 2
4
IN
OMP e
C
5 ouT Output of IN2 AMP.
in2 Vee
. COMP OUT
6 IN2 Input .of IN2 AMP and outputs to pin5 ®
with signal from SUM AMP.
vee
7 C-RECT Con.n.ecteﬁd capacitor for full-wave CRECT g
rectifier circuit. ®
vee -1~ Vee
- . ® Vaer
8 C-NF Feedback circuit of T type is formed by &)
external capacitor with SUM AMP. CNE j{ikQBOkQ
9 MIC Output of MIC AMP and connected —— 1 Vee 1 Vee
. . N
ouT directly to input of SUM AMP, mcne K3 C>8 MIC IN
I &
10 Mic Inverted input of MIC AMP. ®
NF ©
MCOUT X &
11 Mic Non-inverted input of MIC AMP. tr /B’
IN ”r ”r
12 | GND GND terminal. —
Reference terminal of compressor.
13 | VREF Also reference for expander through —
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

PIN | PIN
No. | NAME FUNCTION EQUIVALENT CIRCUIT
14 THROU-
GH ) . L
EXP Each terminal is the same circuit.
15 MUTE These must not be added voitage under
ND Vee.
" COMP G over Ve
MUTE
Used for BTL output type with RO1
17 | RO2 terminal when a ceramic receiver is RrO1
used.
18 | RO1 Receiving output for a dynamic receiver.
vVee g Vee
< D Vrer v
= (<
RO IN (19)
RO1
19 | RO IN Inverted input of receiver amplifier. ©
< Vee
Output of SUM AMP at expander. g >
EXP ; : o L's g
20 ouT The signal from gain cell is gained by | - N )
inverted amp. (' ZZk‘Lé i EXP OUT
Terminal for rectifier of expander.
21 | E-RECT [Almost the same circuit as C-RECT —
terminal.
52 | PRE Output of PRE AMP. Y e
out Connected directly to expander.
PRE NF
a4
PRE . 3
23 IN Inverted input of PRE AMP. g
24 | Vcc Power supply terminal. —_
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

PRE AMP

This part is a normal inverting amp. so the gain is

adjustable by Rg, Rg

Gpre= - Rg/Rg

Control frequency characteristic by Cq2.

MIC AMP

It is possible to use by some styles, differential input, non-
inverting, inverting, because both plus and minus

terminals appear.

R1=Rg is required for suppressing the offset of output.

Receiver amp.

Both ceramic and dynamic types of receiver are possible

to drive.

In case of dynamic type, the method of use is as the right

figure.

Switches

Logic is as follows.

C10 R
o1

VREF

C13Rg
{1V 23 =
ol ws
J- o 1,
¥
VREF
<
Cg R3 =«
11 +
Qi
; 10 =
G ool o
v 9 >
T

{C FUNCTIONAL STATE

STATE OF EACH TERMINAL

§ P-MUTE

ON ON OPEN or V¢ OPEN or V¢ OPEN or V¢
OUTPUT MUTE — — — GND
— OUTPUT MUTE — GND —

OFF (THROUGH) OFF (THROUGH) GND OPEN or V¢ OPEN or V¢
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 Y
L 31103FN 350
Power Dissipation 31703F Pp 250 mw
Operating Temperature Topr -20~70 °C
Storage Temperature Tstg -50~150 °C

ELECTRICAL CHARACTERISTICS (Vcc =3V, fiy = 1kHz, Ta = 25°C)

CHARACTERISTIC SYMBOL T(:ElgT TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
Supply Voltage Vee 1 — 2.7 3.0 8.0 vV
Quiescent Current lcco 1 — 3.5 571 95| mA
Reference Voltage VREE 1 — 112 1.27| 1.42 vV
Compressor
Input Reference Level VREEC 2 [Vom=-10dBV -11.1| -10.4| ~9.6 | dBV
Total Harmonic Distortion THD¢ 3 [Vom = -10dBV — 0.15] 15 %
Output Noise Level VNOC 4 |MICIN : GND — — -50 | dBvV
Output Deviation 1 Voc 2 |Vom = -30dBV -08| -0.1) 06| dB
Output Deviation 2 Voc2 2 |Vom= -50dBV -1.1] -03| 05 dB
Limiting Level VLM 5 |Viy=-20dBV -7.1| -6.0| -4.7 | dBV
. Vom = - 15dBV
Through Mode Gain GTH 2 Tf?r[glugh mode -1.6( -06( 04| d8B
Maximum OQutput Level DR¢ 3 |THD=3% ~-98] -7.0] — dBV
Mute Output Level VATTC 6 |Vim=-20dBV — — -70 | dBV
IN2 AMP Gain Gin2 7 [Vino = - 10dBV -1.2 o] 12] dB
IN2 Input Impedance RIN2 — — — 51| — kQ
Crosstalk E—-C CTE5C 8 |V|p=0dBV — — -33 [ dBV
Expander
Input Reference Level VREFE 2 |Vop=-10dBV -11.1 9.6| -8.1 | dBV
Total Harmonic Distortion THDE 3 [Vop= ~10dBV — 04| 20 %
Output Noise Level VNOE 4 |PRE IN : GND — — -90 | dBV
Output Deviation 1 VOE1 2 |Vop=-20dBV -0.6 05| 16| dB
Output Deviation 2 VOE2 2 |Vop=-35dBV -03 08| 19| dB
. Vop= - 15dBV

Through Mode Gain GTH 2 Tﬁ’;ugh e -12| 03] 15| dB
Maximum OQutput Level DR¢ 3 |THD=3% -6.0] -06| — dBV
Mute Output Level VATTE 6 |Vip=0dBV — — -90 | dBV
Crosstalk C—E CTcE 8 |V = —-20dBV — — -75 | dBV
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

. TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Receiver amplifier (RO1-RO2 QUTPUT, 55nF LOAD)
Reciver Amp. Gain GRr1 9 |Vop= -10dBV 4.9 63 7.7 dB
Maximum Output Level DRR1 10 |THD=3% 0 5| — dBv
Total Harmonic Distortion 1| THDR; 10 |Vop= - 10dBV -— 04| 20 %
DC Offset 1 Vorr | 13 — —25 0| 25 | mv
Receiver amplifier (RO1 QUTPUT, 150} LOAD)
Receiver Amp. Gain GR32 11 |Vop= ~10dBV -21| -04] 13 dB
Maximum Output Level DRR2 12 [THD=3% -15 -1 — | dBV
Total Harmonic Distortion 2 | THDR> 12 |Vop= -10dBV — 0.7 6.0 %
DC Offset 2 VOFE2 13 — -25 0 25 mV
MIC AMP
Maximum Output Level DRm 14 |THD=3% -70| -t5| — dBV
DC Offset VOFFM | 15 — -25 o[ 25 | mv
PRE AMP
Maximum Qutput Level DRp 14 |THD=3% -90| -40| — dBV
DC Offset VOFEP 15 — -25 0| 25 mV
FILTER AMP1, 2
Filter AMP Gain Gf — — — 0| — dB
Maximum Output Level DRg 16 [THD=3% -55] -3¢0 —_ dBvV
Total Harmonic Distortion THDE 16 [Vir= -10dBV — 0.01] 03 %
Input Bias Current 1B1AS 17 —_ — 0.1 20 HA
DC Offset VOFFF 17 — ~31 -3 25 mV
Sink Current ISINK 18 [Vop=2.1V 100 200| — HA
Switch
Iswitch Input Voltage K — |pin 14, 15, and 16 | — | — [o02] v |
TA31103F/FN-7
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

TEST CIRCUIT
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(1) lccq. VREF (2)  VRerc E, GTH. VOc1, 2. VOET1, 2
lccq MIC OUT  COMP OUT
vee VREF (PRE QUT)}  (EXP OUT)
MIC IN v v
2 VReF (PRE OUT) (VREFE, VOR)
GND GNO GND GO

VREFC : Vom = - 10dBV

voci, 2
=Voc-VRerc—-0.5 (Vom + 10)
Voct ; Vom=

VReFE : Yop= - 1048V
VOE, 2

=Vce- VRerE -2 (Vop + 10)
VoEet ; Vop= -20dBV

VoE2 ; Vop= -35dBV
GTH=Voc - Vom. Voe - Vop
(SW1 = GND)
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

(3) THD¢, g DRc, E (4} VNOC. VNOE
MIC OUT  COMP OUT MIC IN ComP OUT
(PRE OUT)  (EXP QUT) (PRE OUT)  (EXP OUT)
MIC IN DISTORTION VNOC caTT
(PRE IN) PR, € o N2 o O filter
THD¢, E
GND GND GND GND

(6) VATTC, VATTE

MIC IN comp out A
MIC IN comp ouT O (PRE IN} {EXP OUT)
v VATTC caTT
Viim (V) (\}:‘:) (VaTTE) FILTER
GND GND Q) GND GND
SW)=5W3=GND

(7Y GN2 (8) CTE»C C—E
PRE IN comp ouT
IN2 cowme out (MIC IN) €xp oun) T
T
~10dBV (\‘/’"'\:) ?:LCE',':,) (3535) O fieR
GND GND GND GND
GIN2 =VOC-VIN2
(9)  Ggri (10) DRR1, THDR1

EXP QUT RIN EXP OUT RIN

O PRE OUT RO1 O PRE OUT RO1
PRE IN 3 %) VoR vop PRE (N
Q0 GND RO2 GND

Gr1=VoRr-Vor
Vpp= - 10dBV
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Y
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L o DISTORTION
I METER
DRR1

THDR
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs

Gr2
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GND
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RO1 ) PRE OUT
VOR vop (V) Q.o PRE IN
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IBIAS: VOFF (18)  IsINK
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Q  VRer VREF
1g1AS = Vaias / 20k

FIL1, 2 OUT
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ore V) METER
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FILY, 2 OUT

BAY

GND
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs
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COMPANDER ICs, FRONT END ICs AND DRIVER ICs
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GAIN  {dB)

FILTER AMP1 FREQUENCY FILTER AMP1, 2 FREQUENCY
CHARACTERISTICS 10 CHARACTERISTICS
0
N
g -10
z
Vee=3v N 3 _gg| Vee=¥
Vin= - 25d8V ViN= ~25dBV
RL= 10k} RL=10k§)
Measured only filter AMP1 ~30| N2 Ah
under the same condition Measured under the same
as application circuit. r_ condition as application circuit.
-40
03 05 1 3 5 10 0.1 03 05 1 3 S 10
FREQUENCY f (kHz) FREQUENCY f (kHz)
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APPLICATION CIRCUIT
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