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The Optical Isolator @ar

In this first of a two-section focus on optical isolators, our emphasis is on the
various types of optical couplers available to experimenters and hobbyists,
their technical characteristics, and typical applications. In the second half,
which will appear next month, will be construction details for building an in-
expensive and versatile tester that can be used in conjuction with a dual-
channel oscilloscope and a digital multimeter to test all types of optical iso-
lators in dual-inline packages, low-voltage zener diodes and 9-volt batteries.
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Exploring Optical Couplers

By Ralph Tenny

ptical couplers—or opto-
isolators, as they are com-
monly called—have been

available in one form or another for
more than 25 years. The earliest such
devices consisted of a light bulb and
a light-sensitive sensor, both housed
inside a container with a tube to cou-
ple them together. The sensor was
usually a photoconductor like a
light-dependent resistor, and the
bulb was matched to the voltage that
drove it. Over the years, advances in
technology and the need to meet spe-
cial requirements forced develop-
ment of a wide variety of optically
linked devices that solve tough de-
sign problems at very low cost and
with high reliability.

In this article, we will explore the
various types of solid-state optical
isolators that are commonly avail-
able to the designer and experiment-
er. Our basic intent here is to famil-
iarize you with the various devices
available.

““Plain-Vanilla’’ Devices

Although the early lamp/photocon-
ductor (a photoconductor is a light-
sensitive resistor) optical coupler is
still available, it has long since been
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Fig. 1. Schematic symbols and pinouts for: (A) general-purpose transistor;
(B} Darlington transistor; (C) bilateral FET, (D) light-activated silicon con-

trolled rectifier (LASCR); (E) triac; (F) Schmitt trigger.

eclipsed in availability, popularity
and reliability by devices in which are
a light-emitting diode (LED) and a
phototransistor, shown in Fig. 1A in
the 6-pin dual-inline package (DIP)
that typifies the optoisolator family
of devices. Note that this is a 6-pin
IC-like device.

A LED is a common element in
virtually all types of optoisolators.
Most optoisolators use a single gal-
lium-arsenide LED and all use a plas-
tic device for light coupling. The
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coupler conducts the LED’s output
radiation (which can be visible light
or invisible infrared radiation) to
the photosensitive surface of the out-
put device.

Figure 1’s output device is a pho-
totransistor, which is shown with the
traditional transistor symbol. This
transistor’s functional base lead is
frequently not used. Instead, the
transistor is turned on by the beam
from the LED through the light
coupler. The same principle applies
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