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Abstract :

This work presents a GaAsPN materials for efficient/cost-effective solar cells. The GaAsPN
quaternary alloys attracts academic interests as well as engineering view points because they has
wide-tunable bandgap range under the Si-lattice-match conditions. So far compositional control of
GaAsPN alloys was achieved and GaAsPN pn junction was fabricated by GaP/Si heteroepitaxy.
Based on this result, we fabricated test elements of GaAsPN solar cells and obtained photovoltaic
characteristics under AM.5G conditions. In addition, we develops simulation model of GaAsPN pn-
junction using its physical parameter including absorption coefficient and impurity concentrations

that was separately measured with a single GaAsPN layer.
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DERT, Thbld, BIFEL KO PRI THO M LZETH 5. Zh oDz HNT,
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GaPJg % B 450 CIC B W TMEER E L 72, GaZr T B K UP. oy FRitia =X, 2hZh—
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Bandgap (eV) 167 @ @ — -
Electron affinity (eV) 4.30 p-GaAsPN | 100 nm
Dielectric permittivity (relative) 1.4

Electron mobility (cm2/Vs) 30.0 p-GaAsPN 900 nm
Hall mobility (cm?2/Vs) 20.0

Electron thermal velocity (cm/s) 1.52x107 )
Hall thermal velocity (cm/s) 1.33 %107 R :_i(_)_rlrp_
CB effective density of states (1/cm3) 1.13x101° n-Si sub. 300 um

VB effective density of states (1/cm3) 1.70 x10'®
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Exp. Simu.
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