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USING AN OPTOISOLATOR 

0 PTOISOLATORS are ideal for 
solving many noise and high­

voltage isolation problems in elec­
tronic circuits . Until fairly recently, 
their prices have been rather high for 
experimenter use. But now some real 
bargains are available from a number 
of electronic parts dealers, such as 
those who advertise in the back of this 
magazine. 

An optoisolator is a relatively simple 
device, consisting of a ligbt source 
and a light sensor housed in a light­
tight package in such a manner that 
their active elements face each other. 
While the source is always electrically 
isolated from the sensor (in the low 
kilovolt range) , the two are optically 
coupled in such a manner that a signal 
activating the source will trigger the 
sensor. 

Most optoisolators use a gallium­
arsenide (GaAs) infrared emitter for 

Fig. 1. An arrangement 
fm· coupling one signal 

to another with an 
optoisolator is shown 

at right above. The scope 
photo at right is typical 

of input and outpu t 
pulses f or the circuit. 

By Forrest M. Mims 

the light source and a silicon detector. 
The latter can be a photod iode, light­
activated SCR (LASCA) , photosensi­
tive FET, photo-Darlington , or, most 
commonly, a phototransistor. The 
housing for the two elements that 
make up the optoisolator is usually a 
semiconductor package, with the 
common IC DIP configuration pre­
dominating . 
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Fig. 2. One way of coupling circuits with an optoisolator. 
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Mini-Scan TM 

is the pocket 
scanner that 
works a week 

on iust 4 
penlight cells. 

A breakthrough 
we call "mini­
miser circuitry" 
makes it possible 
. .. and it's 
actually 21/2 to 5 times more 
efficient than any other pocket 
scanner we tested!* Just 4 alkaline 
penlight cells power it for a full 
week, 8 hours a day, on a tough 
50-50 duty cycle (50% full volume, 
50% squelched). And its perform­
ance is bred from our experience in 
public safety two-way radio . .. so it 
also gives you the crispest, clearest 
messages possible. Just $119.95 
with built-in ferrite antenna 
(batteries , crystals and optional 
flexible antenna extra.) 

*Test results gladly supplied 
on request. 
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Simple Couplers. A simple ar­
rangement you can use to isolate an 
analog or pulsed signal to be coupled 
from one circuit to another is shown in 
Fig . 1. The circuit can use any photo­
transistor optoisolator. (I used a 
Motorola MCT2, but any similar device 
can be substituted .) The photograph 
in Fig . 1 illustrates a pair of typical 
input and 0utput pujses for the circuit. 
I calibrated the 4-volt, 1-kHz square­
wave output from the scope to pulse 
the LED in the optoisolator and moni­
tored both sides of the MCT2 to obtain 
this photo. Notice that the base of the 
transistor is not used . This is the case 
with most phototransistor op­
toisolator circuits, even though man­
ufacturers usually make the base 
available for special applications such 
as external biasing . 

There .are dozens of ways to couple 
optoisolators to RTL and TTL circuits . 
A typical circuit for this is shown in 
Fig. 2. The various manufacturers who 
make. optoisolators (Texas lnstru- . 
ments, Monsanto, Litronix , Fairchild , 
etc .) all include this and many other 
basic hookup schemes in their spec 
sheets, so there 's no need to go into 
details here. Just remember to include 
a current-limiting resistor between the 
drive circuit and LED side of the op­
toisolator . If you omit this resistor , ex­
cessive current might be pumped 
through the LED, causing damage. 

Fig. 3. This optoisolator ci?·cuit 
e:rhibits negative 1·esistance. 

Negative-Resistance Circuit. A 
circuit you won 't find in anyone 's spec 
sheet is the unusual optoisolator 
negative-resistance configuration 
shown in Fig . 3. This novel circuit was 
dreamed up by Japanese engineers 
Haruo Takahashi and Yasuo Kitahama 
and first published in the April 1974 
IEEE Journal of Solid State Circuits 
(" An Optronic Negative Resistance 
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Circuit " ). Here's how it works. The 
transistor in the isolator is normally 
cut off, but an applied voltage causes 
a small current to flow through the 
outboard transistor and the LED. As 
the input voltage increases, the LED 
turns on and triggers the isolator's 
transistor into conduction . The circuit 
exhibits negative resistance because 
it begins to conduct only above a cer­
tain voltage threshold at the input. 

Relaxation Oscillator. If you 've 
ever built a neon-lamp flasher circuit, 
you already know that you can make a 
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Fig . 4. Rela.ration oscillato1'. 

simple relaxation oscillator by con­
necting a resistor and capacitor to a 
negative-resistance component. The 
circuit in Fig . 4 shows how this is done 
with the optoelectronic negative­
resistance circuit. Operation begins 
with the capacitor charging through 
the 10 k resistor until the negative­
resistance circuit switches on. At this'· 
point , th e capacitor discharges 
through the circuit and the system re­
sets to the off state to repeat the cycle. 

For best results, start with the com­
ponent values specified in Fig . 4. After 
you get the circuit working , you can 
experiment with different capacitor 
values to change the oscillation range 
of the circuit. With the values shown, I 
measured a freqency range of about 3 
to 8 kHz with the potentiometer ad­
justed for a resi stance of about 5 k. 
Changing the capacitor 's value to 1 ~F 
caused the freqency range to drop to 
between 120 Hz and 1 .8 kHz. 

You can monitor the operation of 
this circuit with a scope connected ac­
ross the LED and/or a I k resistor in­
serted between the emitter of the 
isolator's transistor and ground. The 
waveforms I obtained are shown in 
Fig . 5. Alternatively , you can connect a 

Fig. 5. Wa vef01'11 LS for· Fig. !;.. 

miniature 8-ohm speaker at point " X" 
to make the oscillator's tone audible. 

Parting Comment. So far, we 've 
examined only one particular op­
toisolator, but there is a wide range of 
other useful gadgets that include elec­
trically isolated emitters and detec­
tors. These source-sensor pairs, as 
they are usually called, can be used for 
limit switches, object detectors, posi­
tion sensors, reflectance sensors, and 
many other applications. I haven 't 
seen any of these source-sensor pairs 
on the surplus/hobby market yet. ~ 
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DUAL POWER SUPPLY KIT 

Dual adjustment ± 10 to! 16 volts. regulated , 250 ma. 
Each supply, short circuit protected. Board size 3" X 6". Ideal 
for OP AMP and CMO~ projects. This kit is complete, all parts 
are included. 

Complete Kit $24.95 
(includes instructions and schematics) 

Wired & Tested $29.95 

ASCii COMPUTER KEYBOARDS 
These keyboards were manufactured for use on Texas 

Instrument's line of Silent 700 se ries data terminal,~ . They are 
fully encoded with TTL large scale integrated circuits (T .I. 
TMS·5000 in 28 pin socket ). Add itional IC's provide a par · 
rallel 7 bit, without parity, code plus a strobe signal indicat· 
ing "valid" data and six other independent' outputs for those 
spitcial keys which are not encoded. The keys are reed type 
..-.:ith a format similar to· typewriter. Internal circuitry pro· 
v•des for two key rollover and de:bounce. Output is on stan · 
dard 10 pin double readout connector lor data and power in· 
put . And 8 pin double readout connector for six special 
switch functions . 
KB·7 · Clare/Pendar 720731 ·1 New $49.95 

ACOUSTIC COUPLER 
This coupler was manufactur· 

ed by Novation , Inc. Tarzana, Cali · 
fornia for use in Texas Instrument's 
model.725 Electronic Data Terminal. 
It is compatible with Bell 103 and 
11 3 data sets or equiva lent. The 
coupler operates asynchronously to a 
maxi.mum speed of 450 baud in the 
fu ll ·or-half.duplex mode coupled to 
a standard telephone handset. Trans· 
mit freq . is 1270hz for ma rk and 
1070hz for space. Receive frequency 
is 2225hz for mark and 2025hz for 
space. Unit required ± 12 VO LTS 
and + 5 VOLTS for operation. Com· 
plete with schematic & all pertinent 
information, fully reconditioned. cal · 
ibrated. and guaranteed -$59.95. 

MEMORY CHIP 

SN74S201N 256·BI T RAM 
with 3 state output. 
Plug in replacement for SN74· 
200 & SN74S200. 
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EM ICO Model 13 · 0· t 
ma edgewise meter . Scale is 
marked 0· 10 relative output. 
Mounts in a 3/4 X ·1·7/B rec· 
tangular hole wi th a press on 
clip supplied with the meter. 
New · $1.95 each 10 for 
$15.00 . 

TERMS : We pay postage, un · 
less otherwise specified. 

Include check or money 
order, no COD . TexaS resi · 
dents add 5% sales tax . 

ELECTRONIC 
PARTS 
3303 Mangum Road 
Houston, Texas 770l8 
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