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Simulation and Optimization of β-FeSi2(n)/a-Si(i)/c
-Si(p)/μc-Si(p+) Heterojunction Solar Cells

LIU Zhen-fang, LIU Shu-ping, NIE Hui-jun

(Academy of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024)

Abstract: The performance of β-FeSi2(n)/a-Si(i)/c-Si(p)/μc-Si(p+) HIT heterojunction solar cell is

simulated and the parameters of each layer of the solar cell are optimized. The simulation results show

that the performance of the solar cell can be improved remarkably by adding an intrinsic thin-layer

and BSF to the FeSi2(n) /c-Si(p) solar cell structure. When defects are introduced and the parameters

are optimized, the ultimate parameters of the solar cell are: VOC=647.7 mV, JSC=42.29 mA·cm−2,

FF=75.32%, EFF=20.63%. The efficiency of the FeSi2(n) /c-Si(p) solar cell is improved by 2.3%.

Key words: AFORS-HET; β-FeSi2; minority carrier; intrinsic layer; BSF

0 EF
����	
�������	�����

����
�����	��
	���	
�

��� 
���������
����Æ�

�����
�!��	����� 1994 ��

��Æ�����"
����������

�#���$�#���������	��

%$���
�����&� ��! ��

'("	
�!"	�##$� 20% �Æ��

%��)�$*&+ N ����%
'(��

�$'()��,	 $�%&�)��,"

!"'*	��+'�-�,!-�	
�!

"	.��#���Æ���	
�� / �#

� / �� / '(".	
�!"���
"(

#�������	)$/%0)-�*��

1�+,
�����	)/&'()�%	

0123�2016–03–21

4567�GHI (1989-) �J�KLMNOPQ�RSTUV�WXTUYZ[\]^_`\abc2
E-mail: 245867718@qq.com

Infrared (monthly)/Vol.37, No.5, May 2016 http://journal.sitp.ac.cn/hw



d 37 ��d 5 � � � 39


�!")-	�$#8 48%�93�*$.

�!4/�+5����

β-FeSi2 ,�!:0/%4/��/%1 

�62)-�$#-# 90%[1] �";<7=��

β-FeSi2 834>"���-.�994>�!

"�?5����.-�";<�:6 β-FeSi2
	�;@<�7=� >/(�93� β-FeSi2
,�!�8A94/ [2] �:;-� β-FeSi2 	"

(�?�@�;<7="(���0<1B=

>�93 β-FeSi2/ �#� / �� / '(".	


�!"� )�	"(CD�
�?@�'(

4/@����'(�**&+A�!-.��

#�"���@&+-A 	BB�2E�9"

3��@F4>&+C-A 	B�93��4

�$ β-FeSi2(n)/a-Si(i)/c-Si(p)/μc-Si(p+) ".C5

=>GD6 [3] �

1 efghijk
β-FeSi2(n)/a-Si(i)/c-Si(p)/μc-Si(p+) 	
�!

"	".78 1 9:�	
)�� β-FeSi2(n) 


�������#�$#������;ÆE

<=�>?=�)�HD,�)�HD,""

�E�!(	%$@A
�����FB��

�FG
���'(	G ><&+A �$

AFORS-HET=>HCH	
�!"	IIJ�

I1�=>)KD5
 AM1.5�100 mW/cm2EF

)�J��".�KGI1J� 1 �

H 1 β-FeSi2(n)/a-Si(i)/c-Si(p)/μc-Si(p+) �I

KLMLNOJLH

M 1 lNmnOPoQp
LNPK β-FeSi2(n) a-Si(i) c-Si(p) μc-Si(p+)

MQ /nm NR NR 3×105 NR

OLSK 31 11.9 11.9 11.9

LRPQL /eV 4.71 3.9 4.05 NT

UM /eV 0.87 1.72 1.12 NR

R�UM /eV 1.12 1.72 1.12 1.6

SNVUSQ /cm−3 1.7×1018 1.0×1020 2.86×1019 1.0×1019

SNTUSQ /cm−3 1.7×1018 1.0×1020 1.04×1019 1.0×1019

LRUTV /cm−2v−1s−1 206 5 1141 50

WOUTV /cm−2v−1s−1 168 1 420 5

PUWVXQ /cm−3 0 0 1.5×1016 NR

QUWVXQ /cm−3 NR 0 0 0

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

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

XSQ /g·cm−3 2.328 2.238 2.238 2.238

LRYTZYUK cm6s−1 0 0 2.2×10−31 0

WOYTZYUK cm6s−1 0 0 9.9×10−32 0

UZZYUK cm3s−1 0 0 9.5×10−15 0
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