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ABSTRACT

The efficiency of solar cells is determined by three main para-
meters,i.e. the open-circuit voltage, voé' the shart circuit current,
Isc and the fill factor,. F.F. The objective of this work is to study
on the effect of photocurrent to the cell performance.

Numerical analysis of photocurrent was carried out in each regions
of n-on-p junction silicon solar cells, i.e. p-region, n-region and space
charge region. Total current produce_d in the solar cell was computed by
the priﬂéiple of superposition with ;he éssumptidhs ﬁhaé both sides of
the junction are uniformly doped and that the values of mobility and
lifetime of minority carriers remain constant throughout each uniform
region. It is also assumed that the electric field in the space charge
region is high enough to accelerate the photogenerated carriers out of
the region before they can recombine. A computer program in FORTRAN IV
language is written to simulate the relevant model to study the increasing
trend of photocurrent.

Increase of photocurrent in n-on-p silicen colar cells was achieved
by varying some physical and geometrical parameters such as the junction

depth, xj' substrate resistivity, p ,etc. The experimental results show



vi

good agreement with the computation. Elimination of "dead layer" by
anodic oxidation and the Back Surface Field effect are also experimentally
investigated to study the increasing trends of the photocurrent. The
results show that solar cells under the conditions of elimination of
"dead layer" and of haviﬁg the Back Surface Field effect have higher

efficiéncy .of 8 percent and of 21 percent than ordinary n-on-p silicon

solar cells, respectively.
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