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It wasn't until 1974 that researchers began
to realize that amorphous silicon could be used in
PV devices by properly controlling the conditions
under which it was deposited and by caretfully
modifying its composition. Today, amorphous
silicon 1s commonly used for solar-powered
consumer devices that have low power
requirements (e.g., wrist watches and calculators).
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Hot-wire deposition promises to improve the efficiency
and stability of amorphous silicon devices.
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The  typical  amorphous
silicon cell employs a p-i-n
design, in which an intrinsic
layer 1s sandwiched between
a p layer and an n layer.

the cells are designed to
have an ultrathin (0.008-
micron) p-type top layer;
a thicker (0.5- to 1-
micron) intrinsic (middle)
layer; and a very thin
(0.02-micron) n-type
bottom layer.
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5. FEdBEEA R BRI 2 1

After some PV materials are first exposed to
light, their conversion efficiency decreases. For

example, amorphous silicon's efficiency can degrade
as much as 10%-20% through a process known as
the "Staebler-Wronski Effect." After this initial
degradation, the material's performance remains
relatively steady. We call this "stabilized
efficiency.”" Researchers have long studied light-
induced instability, but it 1s still not very well
understood.
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GaAs 1s especially suitable for wuse in

multijunction and high-efficiency solar cells for several

rcasors.

 The GaAs band gap is
1.43 eV, nearly ideal for

single-junction solar cells.

* GaAs has an
absorptivity so high it
requires a cell only a few
microns thick to absorb
sunlight. (Crystalline
silicon requires a layer
100 microns or more in
thickness.)
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e Unlike silicon cells, GaAs cells are relatively insensitive
to heat. (Cell temperatures can often be quite high,
especially in concentrator applications.)

e Alloys made from GaAs using aluminum, phosphorus,
antimony, or indium have characteristics complementary to
those of gallium arsenide, allowing great flexibility in cell
design.

* GaAs is very resistant to radiation damage. This, along
with its high efficiency, makes GaAs very desirable for
space applications.
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