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account for thig one-way conductance,
eleetr-nmagnetic radia-
been deviseq! So, with
no radio-h‘equency signals tg detect,
Braun laig his crystalg aside,

As early ag 1835, Joseph Henry hag
observed, hut i
transmission and detection by coherence
of a magnetijc needle detector, In 1879,
a vertical water jet was found
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The 200,000 Purchasers of ELECTRONICS
WORLD are always in the market for good
used equipment or tomponents. So jf yYou have
something to sell, |et EW readers know about
it through our classified columns, It costs very
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dress. Minimum message: 10 words,

cohered by electrical disturbance, ergo,
it detected electricity anq could detect
r.f. signals, Frog-leg nerves were yse(
with some Success as sensitive current
1 as such. they coyld detect the
bresence of an r.f. signal, But, of an
things, a prehistoric tribolite probably
utilized the first r.f. detector: it had
an organie cavity in its skin which could
detect lightning flashes.

An rf. detector that retained popu-
ularity for many years was the coherer
—made of substances that would cling
together and change their internal con-
ductivity in the bresence of an r.f, sig-
nal. Metal filings in a glasg tube cohered
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By DON TAYLOR

Short History of Semiconductors
TGl

bridges for low impedance conduction,
These bridges were broken by boiling
hydrogen in the electrq Yte. The bridges

broperty of thege
perform thejr mysterious tagk? The
thermoelectric theory wag bopular, but
it had many deficiencies,

Consider the crystal galena, It was
used as g detector, rather infrequent[y,
until about 1920, when germanium and
silicon became predominant, Galena is
a lead sulphide crystal, about 86% lead
and 137, sulphur, with a trace of silver,
or antimony, or gold, or selenium. Noth-
ing really impressive. Byt today it ig
seen as an n-type crystal, having an
excess of electrons in its internal strue-
ture,

Pierce, Dunwoody:, Pickard, Eccles
and other notable “radig engineers”
studied crystals in the

contact area. They
as tellurium wire
contacting galena, tinfoi]-galena,
graphite-galena, and other crystal-
metal detectors,

The crystals worked fine; but there
were complaints about their delicacy
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and difficulty of “tickling” them into

20| . WhLe cggetals were far from
pure and homogeneous. It took a steady
hand to find a good semiconducting area,
Since no one understood the erystal as
a concept of pressure contact, it was
pure coincidence that they got the right
pressure and the right area.

Some later observations proved that
pressure had some effect. A successful
detector was made with a plumbago
(graphite) point in light contact with
a piece of galena. Amateurs used car-
borundum crystals in special jigs, and
regulated the pressure by a thumbscrew
until the signals in the telephone re-
ceivers were the loudest. Other crystals
used in this period were galena, silicon,
germanium, zirconium, chalcopyrites
(copper iron sulphide), and many more.
The best performers were those con-
taining iron or sulphur.

In 1915, J. A. Fleming observed that
rectification depended in some cases on
a surface action and in others upon the
internal structure of one of the mate-
rials. He suggested that a distinction be
made between “surface” and “body”
rectification. Another conclusion of this
period was that oxygen and oxides were
necessary at the contact area to pro-
duce rectification. This is seen today as
a matter of providing an environment
necessary to give the required pressure
by the conducting wire. The pressure at
the surface of the crystal changes the
internal structure of the crystal in a
small area.

And so it went. The crystal was good;

it was bad; it was thoroughly under-
stood; it was a complete mystery. As
the 1920's roared and went, the “cat
whisker"” crystal detector bowed to the
superior vacuum-tube diode.

About 1947, after much success in
WW II as a radar wave detector, the
marvelous crystal was taken into Bell
Labs for study and experimentation.
After much discussion, the following
theory was expounded. The crystal,
when refined, had certain impurities in
it. Germanium, for example, had some
impurities in it that gave it a slight
excess of electrons when it was in a
relaxed state. When pressure was ap-
plied with a metallic contact, the ma-
terial suddenly developed a deficiency
of electrons in the small area under
pressure. This created a junction within
the crystal between the region under
pressure and the unstressed region. A
second electrode (a metallic contact
also providing slight pressure) was
found to have the ability to control the
action of the other junction. This ef-
fected amplification; a small input cur-
rent controlled a large output current.

The point-contact transistor came
into being. This electron-excess and
electron-deficient condition was later
reproduced without pressure in a crys-
tal, and the junction transistor was
born. The junction transistor is rugged,
dependable, and reasonably inexpensive.

Much has been learned about the
erystal since that first formal study,
but even greater secrets remain locked
in the rocks.




