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Abstract Thermophotovoltaic (TPV) cells are fabricated based on lattice-mismatched In, 55 Ga, s» As with bandgaps
of 0.6 €V grown on InP substrates. The performace of TPV cell is significantly improved for the optimized material
quality owing to the strain relaxation of the InAs,P,_, buffer layer. and therefore to suppress the dislocation. Under
a standard AM1. 5G spectra, the open circuit voltage of TPV cell increases from 0. 19 V to 0. 21 V. the long
wavelength external quantum efficiency reaches 85% , and the conversion efficiency is increased by 30% .
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Fig.1 (a) Cross-section and (b) band structure of the active region of InGaAs TPV cells
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Table 1 Structure of samples A and B

Number of InAs, P, Thickness of InAs, P, Atomic fraction of As in Thickness of
Sample buffer layers buffer layer /nm InAs, P, buffer layer /% In, ss Gao. 52 As /nm
A 14 100 7.62~32.5 3000
B 14 150 7.62~32.5 3000
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Fig. 2 TEM photographs of (a) samples A and (b) B
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