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ABSTRACT: The iIluminatedcurrentMvoltage characteristics oflbin film a-Si:H 
p-i-n solar cells were measured for the visible and near infrared spectral regions. 
The fill factor, the conversion efficiency, the open circuit voltage and the sbort 
circuit current were compared to the parameters of crystalline silicon pn-junction 
solar cells. The effect of irradiance and spectral illumination on the cell 
performance was investigated. FinaJJy, the applicability of the investigated thin 
film a-Si:H solar cells for its practical operation in Ethiopia is discussed. 
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INTRODUCTION 

The breakthroulh towards low-cost photovoltalcs (pv) Is widely expected from 
thin-film technology because of the prospect of Jow material usage and lar,. 
atea procelling. A variety of posslbl, mln--film materlal. elt.t, one of which I, 
... SI:H. It has been applied ih amorphuul"lillcon bued thin film solar celli 
(Markvat't j t~94). 

The stl1ictufe of In 1 .. 51 solar "elt I" the p"l~n structlifO (pIg, 1), Both p and n 
layetl have POtU .a.port proplttl, •. TtU'uulh the I"corporatlon of an Intrln.lc 
(I) a-Si:H layer, th81transport prop.rtl •• are improved. Its trapp,lna conctntra­
tion inside tU eneray tap is much smalle~ and additionally the intrinsic electric 
field of the depletion region extends oYer the whole intrinsic layer. Therefore, 
only drift processes are important and diffusion can be neglected. The optimum 
intrinsic layer is between 400 and 800 nm thick (Eickhoff et al., 1995) and 
defines the performance of the solar cell. The I-layer is not completely Intrinsic, 
































