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Fig. 1 The operation principle of the solar cell with

impurity photovoltaic effect
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Table 1 Basic parameters for the GaAs solar cell at 300 K

Parameter and unit Value

Energy gap/eV 1.42

Dielectric constant 12.9

Electron affinity/eV 4.07

Electron mobility/(ecm? « V7!« 57 1) 8 000
Hole mobility/(cm® « V7!« s71) 400
Surface recombination velocity/(cm * s~ ') 10*
Nickel energy level E,— Ey/eV 0.21
Refractive index 3.3
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Fig. 2 Influence of nickel concentration on the short-

circuit current density
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Fig. 3 Open-circuit voltage as a function of the nickel

concentration
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Fig.4 Cell efficiency as a function of the nickel concentration
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Fig.5 J-V curve of an IPV GaAs solar
cell with and without light trapping
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Influence of Nickel Impurity on the Performance of GaAs Solar Cells
with Impurity Photovoltaic Effect

YUAN Ji-ren', HONG Wen-qin', DENG Xin-hua'?, YU Qi-ming'
(1 College of Science, Nanchang University, Nanchang 330031, China)
(2 State Key Laboratory of Millimeter Wawves , Southeast University, Nanjing 210096, China)

Abstract: The solar cell with impurity photovoltaic effect can make use of the solar photons with energies
less than the bandgap so that its conversion efficiency could be improved. To improve the conversion
efficiency of the GaAs solar cells by using impurity photovoltaic effect, the GaAs solar cells doped with
nickel for impurity photovoltaic effect were investigated by numerical method. The influence of nickel-
doping on the short-circuit current density, open-circuit voltage and conversion efficiency was investigated.
The effect of trapping structure on the cell performance was discussed. The results show that an increase
of the conversion efficiency 3. 32% can be achieved due to the impurity photovoltaic effect. The
improvement of the solar cell performance attributes to the absorption of some sub-band photons, which
results in the extension of the infrared response. Moreover, a good light trapping should be required to
obtain better device performance for solar cells with impurity photovoltaic effect. It can be concluded that
nickel doping in GaAs solar cells with impurity photovoltaic effect is a promising way for higher efficiency.

Key words: Solar cell; GaAs; Impurity photovoltaic effect; Nickel; Conversion efficiency



