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T HERE ARE many applications for 
circuits that can be made to re

spond to a specific tone frequency 
while ignoring all others . Some of 
these include radio controlled garage 
door openers and model airplanes, 
automatic paging systems, intrusion 
alarms, communications systems, and 
highly secure electronic locks. 

Over the years, several practical cir
cuits which respond to a specific tone 
frequency have been designed . Two of 
the best known are the resonant reed 
relay, once very popular with radio 
control modelers, and narrow 
bandpass active filters using one or 
more operational amplifiers. 

The arrival of sophisticated single 
chip phase-locked loops (PLL s) a few 
years ago has made possible a variety 
of versatile tone-detection circuits, 
the 567 being designed especially for 
this role. Supplied in either an 8-pin 
mini-DIP or T0-5 can, the 567 is avail
able from several sources listed in the 
Electronics Market-place in this 
magazine for less than $1.75. 

The functional block diagram of the 
567 tone decoder is shown in Fig. 1. 
The circuit incorporates 62 transistors 
to provide synchronous AM lock de
tection and a power output stage. In 
operation , a current controlled oscil
lator (ceo) operates at a frequency de
termined by external components R1 
and C1. This frequency is called the 
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center frequency (f) and is equivalent 
to 1.1 /R1C1 . Both the input and the 
ceo signals are fed into a pair of phase 
detectors. When the input frequency 
falls within the detection bandwidth of 
the circuit (0 to 14% of f ), an output 
transistor capable of sinking up to 100 
mA turns on. The output can directly 
control miniature lamps, relays , and 
LED s. 

The 567 is an incredi b ly fl ex ible chip 
with many different operating charac
teristics and capabilities. For exam
ple , it has a tone detection range of 
fro m 0.01 Hz to 500kHz and w ill lock 
onto a signal with an amp litud e of only 
20 mV rms! Operating vo ltage rang es 
from a TTL-compatible 4.75 vo lts to a 
high of 9 vo lts. Standby current con
sumption is a reaso nab ly low 6 to 10 
mA, while activated cur rent consump
tion without load is 11 to 15 mA. 

Experimenter's Circuit. I think the 
best way for you to relate to th e 567 
PLL is to try it in an actual circuit, such 
as shown in Fig. 2. Thi s c ircuit is a 
straightforward tone decoder wit h a 
built-in variable-frequency oscillator 
made from a single 555 timer. 

The 555 is operated in its 8.Stable 
mode to produce square shaped o ut
put pulses. The repetition rate of the 
555 is controlled by R4 and C5. In
creasing the values of R4 and C5 slows 
the repetition rate, while decreasing 
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up to temp faster . pre-tinned for 
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tips also, UL-Iisted and factory pre
tested. Models for any 
service including solid
state. Guns alone or 
kits with case, spare 
tips , and accessories. 

Ask your 
local 
distributor 
or write . 

Weller-Xcelite 
Electronics Division 

.-----

/NP.t./r 

8 
I-MD 

F iy . /. /Jiuck rliuym111 
"( ll1e .)!; ; /()IU dccurll'r . 

AUGUST 1976 91 

' 

' 

' 

-

· 
------~----------------

· 

· ' 



Tune-upTime. 

Your intricate stereo stylus assembly is 
like a high-performance sports car- it 
needs a little routine care to keep it in 
top operating condition. Your Shure dealer 
will professionally inspect you r sty lus and 
clean it. Then, if your stylus tip is worn, 
he will select the correct genuine Shure 
replacement stylus to restore your car
tridge to its original specifications. For 
more information, see your dealer or (next 
best), write for our booklet, Visit to the 
Small World of a Stylus." 

Shure Brothers Inc. 

222 Hartrey Ave., Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limit ed 
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values speeds up the repetition rate. 
With the component values given in 

Fig. 2, f . should be 5000Hz (1.1 /1 0,000 
x 0.022 x 10 •:. The test circuit , 
however, gave an f of 4480Hz . I mea
sured R1 with a digital multi meter and 
found its actual res istance to be 
10,320 ohms. This new value gave an f. 
of 4845 Hz , which is within 3% of the 
predicted frequency, and any error is 
traceable to the tolerance of C1. 

After you put the circuit together , 
experiment with the adjustment of R4 
while watching the LED. The LED 
should turn rapidly on and off as you 
rotate R4's shaft past the point where 
the 555 oscillates at the f of the 567. If 
you dim the room lights, you may 
notice the LED flickering just before 
and after it turns full on and off. Resis
tor R2 limits LED current to about 3.5 
mA. If your workbench is brightly il
luminated or your LED inefficient, you 
can reduce the value of R2 (say, to 500 
ohms) to get more current through the 
LED. In any event , be sure to use a 
regulated de supp ly or fresh batteries. 

Frequency Response. A graph 

showing the response of the circuit in 
Fig. 2 in the acceptance bandwidth 
region is shown in Fig. 3. The graph 
shows the input frequency from the 
555 versus the output current through 
the LED. Note that the bandwidth is 
fairly wide when the input frequency 
goes high to low and vice ve rsa. 

After you ve tried changing the fre
quency of the input tone, replace R1 of 
the tone decoder with a 2000-ohm 
fixed resistor in series with a 20,000- or 
25,000-ohm potentiometer and read
just R4 to provide an unknown input 
tone. You should easily be able to lock 
onto the unknown input frequency by 
adjusting the potentiometer. You can 
arrive at a rough estimate of the fre
quency of the unknown tone without 
using a scope or counter by measur
ing the total resis ta nce of the poten
tiometer and its 2000-ohm series resis
tor and using the center-frequency 
formula. 

At this point , the 567 would appear 
to work just fine , si nee it triggers an 
LED in response to any desired tone. 
But if you actually build the test cir 
cuit, you ll soon discover that the 567 
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V' UNSCRAMBLER FOR ALL SCANNERS • $24 95 

TUNES EASILY TO UNSCRAMBLE ALL SCRAMBLE 
FREQUENCIES • FULL INSTRUCTIONS INCLUDED 
• CONNECTS QUICKLY • 3'/, x3 '/, x 1 •;, INCHES • 

V' POCKET UNSCRAMBLER FOR POCKET $3495 
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has a tendency to trigger on what ap
pear to be harmonics of the center 
frequency. The 567 will , in fact , lock 
onto frequencies corresponding to 
input signals near f , (4n + 1) (where n 
= 0, 1, 2, 3 . ..). Also , the square pulses 
from the 555 will cause an output for 
f, /2. 

Fortunately, the response of the 567 
to tones other than f, is usually of no 
consequence. And if false triggering 
to undesired tones becomes a prob
lem, you can either change the center 
frequency of the 567 or attenuate the 
offending tone with a notch filter. 

Other Applications. After you have 
experimented with the 567 using the 
basic circuit in Fig. 2, you will probably 
think of lots of interesting applica
tions. One fascinating possibility is a 
secret photoelectric lock activated by 
a tone-modulated LED. A phototran
sistor connected to the input of the 
567 can be used to receive the signal 
from the LED. as shown in Fig . 4. This 
circuit has an optical range of a few 
centimeters without external lenses at 
either the LED or phototransistor. This 
is all the distance you need for most 
lock applications, but for more range 

you can add an amplifier between the 
phototransistor and the 567 and use a 
lens at each end. 

Whether checking out a potential 
application or just for fun , don t hesi
tate to experiment with the basic 567 
circuit in Fig. 2. For best results , 
Signetics recommends that the resis
tance of R1 be between 200 and 20,000 
ohms. Capacitor C2, the loop low-pass 
filter, should be selected from the 
Bandwidth versus Input Signal 
Amplitude graph given in both the Na
tional and Signetics data sheets on the 
567. 

At very low input frequencies , the 
time required for the 567 to lock onto 
the input tone can become relatively 
long. For example. I found that an 
input tone of 500 Hz required a full 
second for lock to occur. These and 
other eccentricities of the 567 are cov
ered in detail in the manufacturer's 
(Signetics) data sheet, and I urge you 
to obtain this well-prepared document 
to assist you while experimenting with 
the 567. Another excellent source of 
information on the 567 is found in the 
Signetics Digitai /Linear/MOS Applica
tions book (Section 6, Phase Locked 
Loop Applications"). 
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Video Terminal Interface: This is 
one almost every owner of an Altair
compatible computer needs. There 
have been problems getting parts for 
this one (the people with the other 
Video board have had the same 
problem, since they use the same 
hard-to-get chip), but deliveries are 
improving. By the way, our video 
board has GRAPHICS as well as 
an 8 bit parallel key board input 
port , so compare before you buy. 
$185.00 $210.00 kit depending on 
whether 32 or 64 characters per line. 

Poly 1/0: With this one you will 
save a lot of time in making proto
type circuits. l/0 port address is 
selectable with dip switch and fully 
buffered inputs and outputs. $55 kit. 

Analog Interface: Good for interfac
ing your computer to an analog 
world. Ten bits of resolution in and 
out. $145.00 for one channel and 
$195.00 for two channels (kit). 

Ask about how to get a free POLY 
1/0 or ANALOG Board. 

Watch for our new products. Next 
time they will be on the shelf before 
we advertise . 

Have you heard about the POLY 88? 
We don't have the space here to 
describe all the features.See it at 
your local computer store (except 
for MITS dealers , though some do 
carry our other products). This might 
be the system you're looking for. 

Support your local computer store. 

All prices and specifications subject to change 

without notice. Prices are U.S.A. only. Calif. 

reside nts add 6% sales ta x. Ad<\,5% shipping, 

ha ndling, and insurance. Bank Americard and 

Mastercharge accept ed. 


PolyMorphic
Systems 

737 S. Kellogg, Goleta, Calif. 93017 
(805) 967-2351 
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