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ABSTRACT

An analytical study of the parameters that influence the
design of the solar cells is presented,

The high cost and ths low efficiency of the cells have
limited their applicatiocns. Therefore extensive researche
Yo raise the efficiency and lower the cost are being
carried out,

The electrical properties of thin-film amorphous-silicon,
have been studied becsuse of their low cost and the cape-
bility of scaling up,

The thin=-film solar cells have five main layers:

1. Opaque electrical contact,

2. Fhoton ebsorber-minority carrier generator,

3. Minority carrier collector-majority carrier converter.
4. Transparent electrical contact.

5. Transparent encapsulant.

These five layers provide the important demands for the
direct conversion ¢f solar reys to electricity by the use
of photovoltaic effect,

The characteristics and properties of each layer with the
proper thickness, and the causes of logses have been
studied.

The methods of reducing these losses have been suggested.
Measurements on crystalline (Si) and amorphous(Si) have
been made, for comparision purposes.
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The main parameters of the cells have been calculated
from the forward (I-V) characteristics in the dark state
and at different levels of illumination.

By the use of (ICZ meter) with a personal computer
(Hewelett Packard)(HP-85B) , the dependance of capacitenc
end conductance of the cells, on the applied voltage,
light intensity and frequency in the range (100 Hz, 20KHz
is obtained.

From EleE - V) characteristics, cell parameters such as
barriers height (ﬁBJ, impurity concentraties fHd}, and the
width of depletion region (W), have been obtained,

It was found that short eircuit current {IﬂgJ, barrier
capacitance (C) and conductance (G) have been inereased,
with increasing light intensity, this is because of ths
drop in the width of depletion region and of the expected
increase in the charge concentration in that region.
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