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Influence of Band Matching on the Conversion
Efficiency of β-FeSi2(n)/c-Si(p) Solar Cell
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(School of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The band matching among layers of a TCO/β-FeSi2(n)/a-Si(i)/c-Si(p)/μc-Si(p+) solar cell

is simulated by using the software AFORS-HET. The simulation result shows that the matching of the

transparent conductive oxide with the n-type layer has a greater influence on the conversion efficiency,

open-circuit voltage and fill factor of a solar cell. The conversion efficiency of the solar cell can be improved

effectively through band matching. Since conduction band compensation can hinter the transport of

minority carriers and interface state can accelerate the recombination of minority carriers, conduction

band mismatching can be reduced. This is beneficial to the improvement of the conversion efficiency

of solar cells. The interface electric field between substrate and back field can improve the conversion

efficiency of solar cells.

Key words: β-FeSi2; AFORS-HET; work function; band mismatching; interface state; conversion

efficiency
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��8���>=57�� a-Si(i) /

� Urbach  @� @/?(:� 2×1021

cm−3eV−1 ��+ p/n +����@A> / @B

>C
�*>G� 0.12 eV/0.08 eV � 0.05 eV

/0.035 eV � 0.094 eV /0.068 eV 	 c-Si(n) +��

5D>=��C
/?(� 1×1010 cm−3eV−1 �

C
�*� 0.56 eV 	 μc-Si(p+) ;>=/?(

� 6×1019 cm−3 �@A> / @B>
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1 1 2345678

:;LH β-FeSi2(n) a-Si(i) c-Si(p) μc-Si(p+)

M< /nm 2 2 30000 5

=INH 31 11.9 11.9 11.9

IAB>I /ev 4.71 3.5∼4 4.05 4.05

OJ /ev 0.87 1.72 1.12 1.6

?�OJ /ev 1.12 1.72 1.12 1.6

BKPOCQ /cm−3 1.7×1018 1.0×1020 2.84×1019 3×1019

BK@OCQ /cm−3 1.7×1018 1.0×1020 1.04×1019 2×1019

IADCE /cm−2v−1s−1 206 5 1041 50

FDDCE /cm−2v−1s−1 168 1 412 5

LERFGQ /cm−3 0 0 1.5×1016 HS

MERFGQ /cm−3 7×1020 0 0 0

IAINQ /cm· s−1 1.0×107 1.0×107 1.0×107 1.0×107

FDINQ /cm· s−1 1.0×107 1.0×107 1.0×107 1.0×107

MCQ /g·cm−3 2.328 2.328 2.328 2.328

IATOABPH /cm6· s−1 0 0 2.2×10−31 0

FDTOABPH /cm6· s−1 0 0 9.9×10−32 0

OCABPH /cm3· s−1 0 0 9.5×10−15 0
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mV � JSC � 43.67 mA·cm−2 � FF � 70.1% �

Eff � 22.66% �
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