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Effect of Gradient-doping on Conversion Efficiency
of β-FeSi2(n)/c-Si(p) Solar Cell
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(Academy of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The emission layer of β-FeSi2(n)/c-Si(p) solar cell was simulated by AFORS-HET software

in gradient-doping and the influence of gradient doping and uniform doping on the conversion efficiency

of cells for the same total amount of doping in emission areas was studied. For gradient doping, the

influences of emission energy band, emission concentration difference and layer number in emission areas

on the conversion efficiency of cells were discussed respectively. The experimental results showed that

the use of gradient doping in emission areas could significantly improve the conversion efficiency of cells.

With the increase of concentration ratio of each layer in emission areas, the conversion efficiency of cells

increased first and then remained unchanged; with the increase of layer number in emission areas, the

conversion efficiency increased first and then remained unchanged too; and with the increase of thickness

of emission areas, the conversion efficiency decreased gradually. The total increase amount of conversion

efficiency of gradient-doped cells was far greater than the total decrease amount of conversion efficiency

caused by over thick emission areas.
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:;CB β-FeSi2(n) c-Si(p)

<= /nm =D 3×105

>@EB 31 11.9

@7C?D /eV 4.71 4.05

FA /eV 0.87 1.12

@�FA /eV 1.12 1.12

BCGFE= /cm−3 1.7×1018 2.86×1019

BCAFE= /cm−3 1.7×1018 1.04×1019

@7FDB /cm−2v−1s−1 206 1141

CEFDB /cm−2v−1s−1 168 420

GF>?H= /cm−3 0 1.5×1016

IF>?H= /cm−3 =D 0

@7JK= /cm H s−1 1.0×107 1.0×107

CEJK= /cm H s−1 1.0×107 1.0×107

IE= /g H cm−3 2.328 2.238

@7JGDEÆB cm6s−1 0 2.2×10−31

CEJGDEÆB cm6s−1 0 9.9×10−32

FFDEÆB cm3s−1 0 9.5×10−15
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