Amorphous Semiconductors

In two recent Research News articles
on amorphous semiconductors (26 Aug.,
p. 851; 9 Sept., p. 1068) there is no direct
mention of a feature that is important for
both a fundamental understanding and
device applications of the most common-
ly studied of these materials. Namely,
their electrical transport properties ap-
pear to be quite distinct from those char-
acterizing well-known crystalline semi-
conductors such as germanium and sili-
con. In particular, while the charge car-
riers in these crystals move rapidly, the
intrinsic motion of charge carriers in
many amorphous semiconductors ap-
pears to be extremely slow. For ex-
ample, at room temperature the mobility
of electrons in crystalline germanium is
between 10% and 10* square centimeters
per volt-second, while in amorphous ger-
manium it is found to be about 1073
square centimeter per volt-second (I).
My review (2) of experimental evidence
from a variety of laboratories indicates
that such low intrinsic mobilities charac-
terize amorphous silicon and germa-
nium, the chalcogenide glasses, and tran-
sition metal oxide glasses.

One dramatic indication of the dif-
ference between the mechanism of
charge transport in these amorphous ma-
terials and that in the high-mobility crys-
tals is encountered in measurements of
the Hall coefficient. In high-mobility
crystalline semiconductors the sign of
the Hall coefficient is the same as the
sign of the predominant charge carrier.
However, in the chalcogenide glasses
and in amorphous silicon, germanium,
and arsenic, the sign of the Hall coeffi-
cient is observed to be opposite that of
the charge carrier (2).

It should also be noted that, in consid-
ering devices such as solar cells, the dif-
fusion length in an amorphous semicon-
ductor can be very much shorter than in
a high-mobility crystalline semiconduc-
tor. It is only 3 X 107 centimeter in
amorphous germanium (/), compared
with about 1072 centimeter for the sili-
con commonly used in solar cells. These
short diffusion lengths are likely to affect
the design of practical electronic de-
vices.
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