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ORIGIN OF THE PHOTO-INDUCED CHANGES IN HYDROGENATED
AMORPHOUS SILICON*
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The electronic properties of hydrogenated amorphous silicon films are
ussed in detail. Particular attention is paid to the changes induced by
togeneration of excess free carriers. Previous models which have been
yosed to account for such effects are classified and criticized. An alterna-
xplanation, which is based on the unique electronic structure of
rogenated amorphous silicon, is proposed and analyzed. In this model,
1ew defects are created by the light, but rather the photo-induced effects
yw from a metastable trapping of the excess free carriers at charged
less defects which. are present at equilibrium. ‘

Our overall understanding of the physics of hydrogenated amorphous
n (a-Si:H) has increased steadily over the past few years, but many
lems remain. Different samples exhibit diverse electronic properties, and
different measurements on similarly prepared samples often appear to
inconsistent results. The major unresolved problems are (1) the nature
‘traps and recombination. centers, (2) the mechanism for free-carrier
ort, including the magnitude of the electron and hole mobilities, (3)
echanism for doping and the effect of doping on the electronic struc-
and (4) the origin of the photo-induced changes which are observed
n high quality material. In this paper, I shall attempt to summarize the
it situation and propose a new model which is capable of explaining
st majority of currently available data. In Section 2, the properties
lorphous silicon-based alloys are analyzed in terms of our present

aper presented at the Solar Energy Research Institute Workshbp on Light-induced
n a-Si:H and its Effect on Solar Cell Stability, San Diego, CA, U.S.A., September
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