




























































shown in Fig . 3, is hard to beat. Just by 
touching the plate, body capacitance 
unbalances the circuit and pulls /C1 
into lock. An external signal is nor
mally fed into the PLL (IC1) via pin 3 
and Ct and Rt are used to tune the 
voltage-controlled oscillator to the 
input frequency. When lock occurs, 

the vco adjusts itself to be 90° out
of-phase with the input signal. 

With the input signal at pin 3 coming 
from the output of the vco (pin 5 of 
/Ct) through C4, R2, and R3, the two 
signals are in-phase with each other 
and the circuit cannot lock. However, 
when the touch plate is approached, 

SCA DECODER 

SCA Decoder. Our final PLL project sentially a 67-kHz FM detector. How
is an SCA decoder built around the ever, a PLL is a better detector for FM 
565 phase-locked-loop IC. This is es- than any of the traditional detector de

enough capacitive phase shift .is in
troduced to allow the circuit to lock. 

Wiring the jumper into the circuit as 
shown allows the system to latch in 
the on position even after your hand is 
removed from the touch plate. To 
reset the system to off requires St to 
be closed momentarily. 

' ·' 
signs because it has the ability to dive 
6 dB below the noise level and still 
lock onto a signal. 

In the case of an SCA subchannel 
where the information is ·only 10% of 
the total program power (most of that 
lost in the audio filtering), the 565 !Q's 
ability to reject noise is an impo'rtant 
factor in building a simple and effec
tive SCA decoder. 

Capacitors Ct, C2, and C3 and coil 
Lt (Fig . 4) form a bandpass filter that 
peaks at 67 kHz and rejects all low
frequency components of the audio 
signal in an FM tuner. Transistor Qt 
amplifies this signal and passes it to 
/Ct. The PLL IC is tuned by C7, R6, and 
RtO. Since the tuning frequency is 
also a function of the supply voltage, 
the IC should be zener-diode rsgu
lated . · 
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Fig. 4. SCA decodm-. 

PARTS LIST 

Cl-220-pF disc capacitor .' 	 C2.,-0.002-µF disc capacitor 
C3-330-pF disc capacitor 
C4--560-pF disc capacitor 
C5,C9,CI0--0.04-µF disc capacitor 
C6-0. l-µF disc capacitor 
C7-0.001-µF disc capacitor 
CS-0.001-µF disc capacitor 
CI 1-30-µF , 15-volt electrolytic capacitor 
Dl-12-volt zener diode 
ICl-565 PLL IC 
JI ,J2-Phono jack 
Ll-IO-mH slug-tuned inductor (Miller 

No. 9060) 

Ql-2N2926 npn transistor 


The following are \-{i-watt, 10% resistors: 
Rl-100,000 ohms 
R2-22,000 ohms 
R3-8200 ohms 
R4--1500 ohms 
R5-15 ,000 ohms 
R6,R7,RII--4700 ohms 
R8-6800 ohms 
R9--IOOO ohms 
R 12--47 ,000 ohms 
RI0--10 ,000-ohm , linear-taper poten

tiometer 
R 13--47 ,000-ohm, 'h-watt , 10% resistor 
S 1-Spst switch 
Misc .- Battery clip: hookup wire: solder: 

e~c. 

The demodulated audio signa·1 
comes out of the decoder at a 50-mV 
level. It has a 7,000-Hz audio band
width that can hardly be considered 
hi-ti. This bandwidth , however, is 
more than sufficient for background 
music. 

The 	 tuning procedure is simple. 
Connect the output of ybur FM tuner · 
to the input of the SCA decoder and 
the output of the decoder to your 
audio amplifier. Set RtO to the center 
of rotation. Scan the FM dial; all you 
should be able to hear at this point is 
noise and no stations. An SCA sub
channel will appear as a sharp drop.in 
the noise level, accompanied by a dis~ 
torted music program. Now, adjust 
RtO for the best signal-to-noise (S/N) 
ratio and highest fidelity: 

Tune to the weakest SCA subchan- · 
nel you can find . Adjust Lt for the low
est possible noise level. The SCA de
coder is now ready to use. 

Closing Comment. The- preceding 
four projects illustrate only a small 
·portion of the possible applicati'ons to 
which the versatile phase-locked-loop 
IC can be put. A couple of the projects 
should be able to suggest other proj
ects of your own. ~ 
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