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4- I Theoretical Analysis of a Novel MPN GaAs Schottky Barrier Solar Cel-L
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University of Fl-orida
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TheoreticaL anal-ysis for a novel Au-p-n GaAs Schottky barrier solar cel-L has

been conducted in this paper. It is shown for the first time that barrier height

equal- to the energy band gap of GaAs can be obtained in the proposed metal-p-n

Schottky barrier structure if the thickness and dopant density of the p-GaAs layer

are property chosen. Calculations of the barrier height as function of the thick-

ness and dopant density of the p-Layer have been carried out for a Au-p-n GaAs

Schottky barrier cell. It is shown that Al"lO (i.e., Pir, = 135.3 rntJ/cur2) conversion

efficiency around 22% can be achieved in a Au-p-n GaAs Schottky barrier solar cell-
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when NO = 10," c8', NO = 8x10^- cm'and dn = 1-00A are used. The proposed st.ruc-

ture can be readil-y fabricated by growing a thin p-layer (from 100i, to 30OOi) of

GaAs (using epitaxial- or ion-implantation technique) on the n-GaAs substrate, and

followed by depositing a 100i gold fiLm on top of this p-n structure. The cal-

culated AI"IO conversLon efficiency and other important physical constants for a Au-

p-n GaAs Schottky barrier solar celL for different values of N., Nd, and \ are

surmarized in Table I.
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