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c-QUAM® AM STEREO DECODER

detection system IC.

for PLL detector.

. Stereo indicator driving.

. Pilot signal (25Hz) detector,

. Forced monaural switching circuit.

TA8120P is a C—QUAMG9AM stereo decoding and pilot

pilot signal detector and matrix circuit.

. Full wave envelope detector (L+R signal).
. PLL detector (L-R signal).
. No adjustable VCO (Voltage controled oscillator)

It contains I+R signal detector, L-R signal detector,

It is suitable for DTS automoble radio and others.

. Internal level detector can be used as AGC source.

Unit in mm
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Lead pitch is 254 and tolerance is
+025 against theoretical center of
each lead that ie obtained on the

besis of No.l and No.20 leads.

. Operating supply voltage : Vgc(opr)=6~12V, (Ta=25°C) ifgiim\ 3D20A-P
Weight : 1l.4g
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 14 v
Lamp Current 115 50 mA
Power Dissipation Pp* 1.2 W
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg ~55~150 °C
* : Derated above Ta=25°C in the proportion of 9.6mW/°C.
C—QUAM®is a trademark of Motorola Inc..
e SR S SR S S s e s s s AUDIO LINEAR 1IC ==
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ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vgc=8.0V, fin=450kHz, Vipn=200mVrms, fp=1kHz,
SW1=C, Ta=25°C, LoyT and RoyT are monitored)
TEST| -
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.|MAX.} UNIT
CUIT
Quiescent Current Iccq Vi=0 20 30} 40 mA
Input Signal Range | Vi(opr) Unmodulated 100 200 | 357 |mVrms
50% Lonly Mod or .
v o o 160 | 220 | 280
Audio Output Level o(st) 50% Ronly Mod  P=5% (Note) mVyms
V0 (mono) 50% Mod o | 8o | 110 [140
THD THD (mono) 50% Mod - 0.5 - 9
THD(st) 50% L=R Mod P=5% (Note) - 1.0 -
50% Lonly Mod or _
|Channel Separation Sep 50% Ronly Mod P=5% (Note) 30 dB
After release of forced
Pilot Acquisition monaural;
Tlock ’ - 300 | - ms
Time, VCO Locked SWl=a—c, P=5%
Input Impedance Ri - 20 27| - ko .
Ci - - 6.0 | - pF ]
Output Impedance Ro - ) - 100 | 200 Q :
Level Detector V4(1) Vi=0 ) 1.4 1.7 1 2.0 v
Filter Voltage Va(2) Vi=200mVyrms N 2.5 ] - .
Lock Detector V10(1) " 1In Lock - 7.8 - v :
Filter Voltage V10(2) Monaural - 0.8 | - ‘
Force to Monaural . :
Monaural Mode Y9(1) | . 2.0 2.5 - v
P=5%, SWl=b !
Force to Monaural
Automatic Mode V9(2) - 3.5 3.7 v
Note : After stereo mode is locked, P=5%— 0%
R . T L, e S s o o B e s e ws e ezssemznsnesse AUDIO LINEAR 1IC == !
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TERMINAL VOLTAGE AT QUIESCENT TIME
(Vgc=8V, Ta=25°C, typical value at the test circuit)

PIN No. TERMINAL VOLTAGE (V)

1 I.Det 7.4

2 Env-Det 7.4

3 IF in 3.6
4 Level:Det 1.7

5 Error 1.6

6 vee 8.70

7 LouT 0.5

8 ROUT 0.5

9 Mode Sellect 8.0
10 Lock 8.0
11 AGC'd Q out 1.0
12 Co Channel in 0.6
13 BPF in 0.6 |
14 BPF out 0.6
15 LED Drive -

16 GND 0

17 VCO in ’ 2.9
18 VCO out 6.7
19 Phase-Det 3.0~4.3
20 Q Det 7.4

o o e e e S S ot 1 -
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—916— f

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6221192/TA8120P.html

—L16—

=== 31 HV3ANIT olanNVv

TEST CIRCUIT v, V10
Voo — . ] E
%L El &L E+i 21 R
- S § 8
@ 6 2 5(1 3@) 8 (%
1+I4R i 1
TEVEL
ENV DET ]—‘EF.R AM:PI DET
DISTORT IOV T ] 1+ L+R
Vi 001uF, ELIMINAT ION DET l
o] C’_:; |_® Rin=27kQ) o° =
51 ° e L | o= & sWITCH 15 —(1)—w Voo
,SG' DET_ | 50° { DT | 2200 <
veo o =8 Q PILOT g
1 i Aec DECODE ° 8wy =1
A L g b o
] I
oz a
o <+
- s Vg SWy
@ e : PORCED MONAURAT
' : AUTOMATIC
o ® z © = “ @ (12) © * CHANGEOVER
B[+ o) 220k(} | 56kQ) .
5 *E EE JETE * PRODUCT OF MURATA MANUFACTURING
' g “|amo 25 23 g Co. CERAMIC RESONATOR
s ] .
gl |& 33, ; G : CSA3.6MT7
-« 8 L2 Bl %+ 16xQ | +% G2 avar ** PRODUCT OF MURATA MANUFACTURING
i s ® % f T8 a Co. TEMPERATURE COMPENSATING
) CAPACITOR : CSC500K7

v/

G0-G0-LL-1

dozisyl

/«

09221 320

‘VEIHSOL 2§22606

QINQYL03713

J—a— T

a

I 2 oaeeroo eneewos 3 20 >TN0¥Ld373 -veTHsOL

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6221192/TA8120P.html

TOSHIBA- ELECTRONIC 02 DE .:ID:I?EL%? 00L7?7LL 4 r

1S3 Y} Ve . .
9097247 TOSHIBA. ELECTRONIC . _D2E 17761 D

7 1-77-05-05

TA8120P

AM Stereo of Motorola System

The modulated-wave generation mechanism of motorola system steréo is as shown in
Fig.1.

The signal which is balance-modulated by the summed signal (L+R) component of the
audio signal, and the signal in which 90° phase-shifted carrier is balance-
modulated with the summed signal of the differential signal (L-R) and the pilot
signal are produced.

These signals are orthogonally modulated, their AM component is eliminated, and
the signals are finally balance-modulated with the summed signal (L+R).

AM stereo modulated wave of Motorola system is provided with a useful merit of
orthogonal modulation (multiple broadcasting is possible in narrow band) and has
the complete compatibility with the conventional monaural receiver.

This system is called C-QUAM® (Compatible Quadrature Amplitude Modulation).

Orthogonal modulation wave

El (¢)=(1+I4R) cc;swct+(L—R) cos(wet+n/2)

=4/ (1+L4R) 2+(L-R) 2cos { wct+tan~1 —AL-R) _ | I ¢ §)

(1+L+4R)

C—QUAM ® vwave

E2(t)=(1+L+R) cos { @ct+tan=1 (1_1':::_1)0 }
=cosf - E1(t) seee (2)
1+I4+R
s ae - -1 _ (L~-R) -
Providing #6=tan QIR cos @ «/(1+L+R) 2{ (LR)?
w0 G B A et e o S S S S S S S o e
—918—
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AMPLITUDE
LO——s] LiR MODULATING .
i . TRANSMITTER ;
BALANCED T ‘
< MODUL AT ION
= ' LIMITER
5]
g CARRIER g
RO——— L-R 90° PHASE ORTHOGONAL ) i
SHIFT MODULATED WAVE
!
L PILOT 25Hz BALANCED
MODULAT ION

Fig. 1. Modulated-Wave Generation Principle of Motorola System

(c-quanM®)

ORTHOGONALLY MODULATED WAVE C—QUAM® WAVE

1+I+R 4/ (1+L+R)%4+(L—R)?

r———— =

L—-R (L~R)cosl
Distortion caused by differential signal. 1+14R
The degree of distortion depends upon the cos f =
level of the differential signal. s v (1+14R) 2+ (L-R) 2
éir; ;:ase received with the monaural radio cos® component causes distortion

(In case received with the orthogonally
synchronous detection.)

Fig. 2. Difference Among Orthogonal Modulation, QUAM and C—QUAM®

I I———— e
R S D S R S e s sz AUDIO LINEAR IC==x
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Distortion Elimination Through I (in-phase) Demodulation of Synchronous Detection

When C-QUAMGpsignal which is the transformation of QUAM signal is synéhronously
detected, directly the distortion of cosf component is generated as shown in Fig.2,
Therefore, the distortion is eliminated through the procedures described below.
C—QUAMqasignal is converted into QUAM signal by means of comparing the envelope
detection output and I (in-phase) demodulation output made through the in-phase
synchronous by using the error AMP., and by means of negatively feeding back the
output. ' . . .

This QUAM signal is orthogonally énd synchronously detected to obtain @ demodulated

output having small distortion.

Pilot Detection and Pilot Interference Detection Circuit

In adequate receiving condition, seven cycles of the pilot signal are counted
leading to turn out the stereo mode. However, when the beat due to the interference
signal is generated near 25Hz, the count mode of 37 cycles is instantaneously turned
out.

The count-mode is reset every time when the interference is detected. Two kinds of

procedures are available for detecting the interference as follows.

(1) In case of beat generation due to the interference wave of the same frequency
as that of the pilot signal 25Hz.
The state in which the amplitude is reduced due to the phase difference between
the pilot signal and the beat signal is detected with 7-count mode.
For changing to the stereo mode, the modulation degree of minimum about 3% in

seven cycles is necessary.

(2) 1In case of beat generation near the pilot signal of 25Hz
Due to the resistance between the interference detection circuit and the pilot
- BPF output connected to the input 12 pin, the frequency characteristic of the
interference detection input 12 pin becomes the notch characteristic of 25Hz
with £Q.
By using this notch characteristic, the beat near 25Hz is detected.
The beat detection is to be performed at -43dBm (£=10Hz).

The operations of (1) and (2) are made to be stopped when the stereo mode is

once turned out.

s

- S S S R S A
z TQSH|BAJM..«M_...M...“-,“....MM.“_...,.MM.._.....,._,..-,....__M...km,...m.,-..,,m.n.m.ﬁ.m..,__..
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4. Interference Detection After Changeover to Stereo Mode

I demodulated output and Q demodulated output are observed in IC, and when the
condition below is turned out, the mode is designed to be forcibly changed over

to the monaural mode.

(1) When PLL is unlocked.
(2) When beat is generated according to neighboring interference.
(3) When noise is generated in demodulation output due to reduction of input

signal level.

5. Sensitivity for Pilot-On

By changing the external constant, Q (band width) and Ao (sensitivity) can be

altered.

Set Q and Ao, "and determine Ra~Rc with the expression below.

" . ) RC = zfo C
= Re
Ra 2Ag
= RaRc N
Rb 4QRa-Re 13 14
RC
Note: Ao is the gain at fo. Ry °F c
Q<10 . in 0—4{—W—4p——H———0 out
Rpg ’ i
il

St e ettt b e e it S8 b S 1 S L S e e S e S ot S L 4§02 e 1 St A 1 YR o Y o
B Hir=et oo it Lo e e e e o e o e e e et it s e e e i e e e ettt by
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CAUTIONS FOR APPLICATION

1. For measuring the separation and the distortion in stereo mode, care must be
taken because the characteristics change according to the modulation precision

of the applied signal generator.

2. At measuring the above characteristics, the features described in the technical
data are sometimes unable to be realized unless the modulation by the pilot
signal is made off.

This is caused by the fact that since the pilot signal of 25Hz leaks from the
outputs L out and R out, the leakage is detected by the tester as the signals.

3. The output of AM tuner IC is connected to the input IF in of the medium frequency
signal.
If the noise or the spurious other than the medium frequency signal is contained,
the noise or the spurious is detected and the phenomena below are liable to be
generated. . '
Use this IC after enough investigation of AM tuner IC to be connected to the fore
stage, ) .
(a) When antenna input is no-signal, detection output noise grows large.

(b) S/N at stereo mode deteriorates.

- o e R S £ e e ettt e e e
e T ) S I I BB A 27 s o S S S S S S S S A o
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