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How Lightwaves Are Changing Communications

By Forrest M. Mims III

he wires and cables that con-
l nect electronic devices with
one another and with their
sources of power have always been
considered a necessary nuisance. But
are they always needed?
Simultaneous advances in low pow-
er CMOS circuitry and high-capacity
batteries, both disposable and re-
chargeable, have eliminated power
cords from many electronic devices.
It’s also possible now, with radio
waves or beams of light, to replace
the wires that traditionally connect
between many devices.
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Fig. 1. Simple lightwave transmitter for speech.

Radio vs. Light

Radio links have been used for de-
cades to open garage doors and to
control model airplanes, boats and
cars. They are easy to use and omni-
directional, but they require anten-
nas and may be subject to govern-
ment regulation. For these reasons,
photonic systems that transmit infor-
mation or control signals by means of
near-infrared radiation and visible
light often offer a viable alternative
for short-range links.

Strictly speaking, the term light re-
fers only to the range of wavelengths
in the electromagnetic spectrum that
is visible to the human eye. It’s com-
mon practice, however, to classify
systems that use visible light and
those that employ near-infrared as
lightwave links. I’ll use that termi-
nology in this column.

Often lightwave signals can be
transmitted directly to a suitable re-
ceiver in what is usually called a free-
space link. When total electronic se-
curity is important, or when distance
or obstacles preclude a direct optical
link, information-carrying beams of
light can be injected into highly trans-
parent fibers made of plastic, glass or
silica material.

Whether radio or infrared is the
best choice for a particular wireless

application depends upon the cir-
cumstances. My personal preference
is to use a lightwave link when possi-
ble. But I don’t hesitate to use radio
when transmitting data from model
rockets or triggering a camera sus-
pended from a kite or a balloon hun-
dreds of feet in the air. In short, both
radio and lightwave links possess rel-
ative advantages and disadvantages.

Lightwave Links

Communications over beams of light
were first pioneered in the United
States by Alexander Graham Bell
and Sumner Tainter in 1880. Up until
the 1950°s, though, most lightwave
communications research was con-
ducted by the military and by individ-
ual experimenters. During World
War 11, Italy, Germany and Japan
developed advanced lightwave voice
communications gear.

Solid-state light emitters and de-
tectors, as well as the laser, were de-
veloped in the United States during
the 1960’s. Japan and West Germany
were among the first to apply these
components in lightwave links for
consumer products.

German companies were among
the first, for example, to develop in-
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frared remote control transmitters
for television sets, toys and wireless
stereo headsets. Japan’s Canon fur-
ther makes a midget infrared RS-232
free-space data-link that allows a
handheld computer to communicate
with a nearby printer.

Canon’s infrared computer-print-
er link is merely the first of what may
become many such wireless links be-
tween computers and their peripher-
als. Indeed, the keyboard of IBM’s
PCjr personal computer even now
transmits keycodes to the system unit
over beams of near-infrared generat-
ed by a pair of light-emitting diodes.

Telecommunications is by far the
biggest application for fiber-coupled
lightwave links. If you make a phone
call to or from a major metropolitan
areainthe United States, Japan, Bra-
zil, England, Italy or Canada, chances
are your voice will travel at least part
of the way as pulsations of near-in-
frared through silica fibers.

A Simple Lightwave

A free-space lightwave link capable
of transmitting your voice several
hundred feet can be assembled from
surprisingly low-cost components.
P’ve been building such communica-
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