
Linear Integrated Circuits

CA3090AQ

Stereo Multiplex Decoder

16+ead quad-in-line plastic package

H-1706

For FM' Stereo Multiplex Systems

FEATURES:
• Requires the use ofonly one low-inductance tuning coi!
• Automatic stereo switching
• Directly drives a stereo indicator lamp up to 100 mA
• Includes driver for stereo-/amp indicator
• Operates trom a wide range of power supplies: 10 to 16 volts
• Requires only one adjustment tor alignment
• Switching trom monaural to stereo and stereo to monaural produces no audible

thumps

RCA-CA3090AO', a monolithic silicon integrated circuit, is
a stereo multiplex decoder intended for FM multiplex
systems.

The CA3090AO is the successor to the CA30900; it ofters
three major advantages over the CA30900 as folIows:

1. Can directly drive a stereo indicator lamp with a current
drain of up to 100 mA.

2. Stereo Defeat/Enable control-voltage specifications.

3. Capable of operation with lower distortion.

This, stereo multiplex decoder requires only one low
inductance tuning coil (requiresonly one adjustment for
complete alignment), provides automatic stereo switching,
energizes a stereo indicator lamp, and operates from a wide
range of voltage supplies.

Figure 1 shows the block diagram for the CA3090AO. The
input signal from the detector is amplified by a low
distortion preamplifier and simultaneously applied to' both
the 19-kHz and 38-kHz synchronous detectors. A 76-kHz
signal, generated by a local voltage-controlled oscillator
(VCO), is counted down by two frequency dividers to a 38
kHz signal and to two 19-kHz signals in phase quadrature.
The 19-kHz pilot-tone supplied by the FM detector is
compared to the locally generated 19-kHz signal in a
synchronous detector. The resultant signal controls the
voltage controlled oscillator (VCO) so that it produces an
output ,signal to phase-Ioc.k the stereo decoder with the
pilot tone. A second synchronous detector compares the
locally generated 19-kHz signal with the 19-kHz pilot tone.
If the pilot tone exceeds an externally adjustable threshold
voltage, a Schmitt trigger circuit is energized. The signal
fram the Schmitt trigger lights the stereo indicator, enables
the 38-kHz synchronous detector, and automatically
switches the CA3090AO from monaural to stereo operation.
The output signal from the 38-kHz detector and the
composite signal from the preamplifier are applied to a
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• Low distortion: under 0.5%
• Separate dc input permits stereo deteat or enable
• High signal output: directly drives audlo amplifiers
• Excellent SCA (storecast) rejection: 55 dB typ.
• High audio channel separation: 40 dB typ.

matrixing circuit from which emerge the resultant left and
right channel audio signals. These signals are applied to
their respective left and right post amplifiers for
amplification to a level sufficient to drive most audio
amplifiers.

The CA3090AO may be used without the stereo defeaU
enable function (see Fig. 6) if a control voltage for this
function is not readily available. In this case, Terminal 4
should be grounded.

The CA3090AO utilizes the 16-lead quad-in-line plastic
package and operates over the ambient temperature range,
of -40° C to +85° C.

'Formerly Developmenlal Type No, TA6262G,

MAXIMUM RATINGS, Absolute-Maximum Values at TA =
25°C:

OG Supply Voltage 16 V
Gurrent at Term. 12 100 mA
Input Signal Voltage (Gomposite)•..................... 400 mV
Ambient Temperature Range:

Operating .....•............................... -40 to +85° G
Storage -65 to +150" G

Lead Temperature (during soldering):
At distanee not less than 1/32" (0,79 mm)

trom ease tor 10 s max +265°G

• r-or stereo operation, a minimum input signal voltage (composite) ·of
40 mV is required.
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ELECTRICAL CHARACTERISTICS CA3090AQ

* For stereo operation, test eonditions require a eompositeI
stereo input signal (modulated"at 1 kHz) including a

19·kHz (18 mV) pilot-tone signal.

TEST CONDITIONS LIMITS

TERMINAL Typ. T A =25°C Cir-
MEASURED Char. V+ = 12 V (unless cuit

CHARACTERISTIC AND Curve specified otherwisel Fig. Min. Typ. Max. UNITS

SYMBOL Fig. No. No.

Static Characteristics .
Total Current (Terms. 9, 10, 11) Itotal Lamp OFF 3 - 22 27 mA

DC Voltage:

Term. 1 V l 3 1.6 2.3 3.1 V

Term. 6 !lndieator Lamp OFF) V 6 3 - 2.1 3.6 V

Terms. 9 and 10 V 9 & 10 3 3.7 5.4 7.4 V

Term. 12 !lndieator Lamp OFF) V 12 V+ = 16 V 12.7 - - V

Voltage Differential (Term. 2-Term. 1) V 2 -V l 3 - 0 0.1 V

Current at Term. 12 (In sctual use external circuit
resistanee (e.g. lamp should limit Term. 12 to the 4 V IN (at I = 19 kHz) = 18 mV 1 75 100 - mA

maximum rated value 01 100 mA.l

Dynamic Characteristics

Input Impedanee ZIN 7 - 50k - n
Channel Separation (L + R Relerenee) * 7 25 40 - dB

Channel Balance (Monaural) 7 - 0.3 3 dB

Monaural Gain V IN = 180 mV 3 6 9 dB

Stereo/Monaural Gain Ratio* 7 - ±o.3 ±3 dB

Indieator Lamp - Turn-ON Voltage 5 19-kHz pilot-tone@Term. 1 7 - 4 - mV

Capture Range (Deviat!on fram 76-kHz center
7,8

19-kHz pilot-tone
Irequeney) voltage = 18 mV 7 :!S.6 ±10 - %

Distortion (75'/ls de-emphasis):
7 0.2 %2nd Harmonie V IN = 240 mV

- -
3rd, 4th. and 5th Harmonie 7 - <0.1 - %

19-kHz Rejeetion 7 - 35 - dR
38-kHz Rejeetion 7 - 25 - dB
SCA (storecast) Rejeetion 7 - 55 - dB
Stereo Deleat Voltage IV4) - <0.9 V

Stereo Enable Voltage (V4) >1.6 - V

NOTE: For improved pilot sensitivity and overload characteristics. replaee the .039 ~F capacitor
between Terminals 7 and 8 with aSeries L-C Network (L = 4.7 mH. C = 0.015/lF).
Under these eonditions. Indieator Lamp Sensitlvity: 'ON' = 3.3 mV , 'OFF' = 2.0 mV

"o-~-----------t-~--,
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181 STEREO ENABLE SIGNAL
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lEn
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Fig. 1 - Funetianal block diagram af the CA3090AO.

861



Linear Integrated Circuits

CA3090AQ

EL
UT

T
HEL
UT

92Cl-22497AoJUSTFILTER

r ---------...,r------------,
I 11
I I

I R57 R5a 11 R62 R63
lOK lOK 11

lOK lOK

I 1
1: I-- 1!~67 06~~9 r -------..,

~~"~016 ol~ 11 ~ I .1\42 I y'

1 ~ 014 11 -, 019 ~ 11
1 3K

,n~
1

1 013 12 R59 ~.60 11 R64 R65 ~21 [D20 1
R45

-076 I
1 24K 4K 11 Dl8 017 24K 24K •,. 30K

I11 11

4 63 o~
11 1

I
1 11 4 70 o~

R45A I
1 I 3.6K

~74 J-- 11 :=t: .J

1
075'-

I
~ I

IIB~ 0;;1
R66

I 2"~ 11 2K 072 I1 ~ 3K k R46
R6a R61 11 38kHz TO I '.,. 21 4.8R II 50K 3K Da

76kHz TO ~~ 7AY
38 kHz I1 19 kHz DIVIDER 010 I 1

~
'------ I

I DIVIDER , I09 11 Oll J ~
L .J

__J
I I

I
I 1

,...------- - --- ----l I
1

1 1
I ~~~~G~~~

1
R43 ;;,44 R49 l~ R36 i _...J

1 IK 4K 16 02a 9K

I -A~31 04 I

I ~K4a ~, 05 1
I ~ 044 R71 1
~ 033

St;77I.~ '" ;l:. I
I

049 R39
• 07 ~5a :I

I
130K ~I

ISCHMITT TRIGGER,LAMP DRIVER CONTROL.8 I
~~A~I~ ~~C~R CONTROL ____...J

~-----

'-- r;:- --- ----- ---, ,... - - - ----- ----.,

~
I

-{041A

I
I... 041a

~
I

R50 R51
15K 15K

RIGH
CHAN
OUTP

~
10

~~
9

L-+- LEFT
CHANN
OUTP

M ----;-< rN
0

.4:030 432 .lt035

~36

R31~29 rt°345K

...... R33 ~ R56
R35

330 15K 3.a6K R53R32 R34 R52 R54 R55
IK IK i 1.3K 1.3K 1.4K 1.4K

P

Q

L PILOT ~~N~~EC;:T~ __-l ~B~~~~O~M~'~~~P~~....J
PILOT

0--SEN~~~TTY--- 8 RESISTANCE YALUES ARE IN OHMSPRESENCE 6

c

K

B

A

o
E
F

e-
I

Fig. 2 - Schematic diagram of the CA3090AQ (cont'd from previous page);
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Fig. 2 - Schemetic diagram of the CA3090AQ (cont'd on next page).
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Fig. 3 - Test circuit for oe characteristics.
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Fig. 5 - Test circuit tor use with stereo defeat/enab/e.
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Fig. 6 - Test circuit for use without stereo defeat/enable.
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Fig. 4 - Indicator lamp characteristics (/C VS. VCE)'

390n

STERO
GENERATOR O--+--'\N\r-.....---.t-----1HI-~

INPUT

TEST NETWORK. TO
SIMULATE IdB
ROLLOFF AT 38 kHz
DUE TO FM OETECTOR

v+

10kn

LEFT
OUTPUT

RIGHT
OUTPUT

RESISTANCE VAL.UES
ARE IN OHMS

92CM- 22554

Fig. 7 - Test circuit for measurement of dynamic characteristics.
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Fig. 9 - Filter capacitance vs. VCO frequency with no
pilot-tone applied.
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Fig. 10 - Photographs of the CA3090AQ and outboard componenrs mounted on a 2 X 2)1.-inch
printed-<:ircuit board to constitute a campIere stereo multiolex decoder.
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