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Fig.1 (a) Optical microscope image of SS substrate
( X50); (b) Optical microscope image of SS/Mo/CIGS
(X200)
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Fig.2 XRD patterns of Culn,Ga,-, Se, films grown
on a:Soda-Lime glass; b: Stainless steel (SS) sub-

strate
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Fig.3 (a) SEM image of SS/Mo/CIGS ( X 15000) ;
(b) SEM image of Soda-Lime glass/Mo/CIGS ( X
10000)
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Table 1  Surface average roughness R, (nm) for the
samples deposited on different substrates
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Fig.4 Small angle XRD patterns (a) SS/Mo layer(Incident angle 0. 1" and 0. 5", respectively) ; (b) SS/Mo/CIGS
layer (Incident angle from 0. 05" ~4") ; (¢) SS/Cr barrier/Mo/CIGS layer(Incident angle from 0.1"~4")
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Effects of Metal Cr Barrier on the Performance of Flexible Cu(In,Ga)Se,
Solar Cells Deposited on Stainless Steel Substrate”

Zhang Li', He Qing. Xu Chuanming, Xue Yuming, Wang Chunjing. Shi Chengying,
Xiao Jianping. Li Changjian, and Sun Yun

(Key Laboratory of Opto-Electronic Information Science and Technology for the Ministry of Education, Key Laboratory

of Photo-Electronics Thin Film Devices and Techniques of Tianjin , Institute of Photo-Electronic
Thin Film Device and Technology, Nankai University, Tianjin 300071, China)

Abstract: The effects of a Cr diffusion barrier on the performance of flexible Cu(In, Ga,_,)Se, (CIGS) solar cells deposited

on stainless steel (SS) substrate are investigated. The XRD and SEM results show that the Cr barrier layer can partly block

the thermal diffusion of Fe impurities from SS substrate to a CIGS absorber layer and also remarkably reduce the surface

roughness of the CIGS layers,and thus the crystalline quality of CIGS thin films is improved. Iron in the compound FelnSe,

forms a deep level defect in the CIGS absorber layers and degrades the photovoltaic properties. Flexible solar cells (with an

active area of 0. 87cm*) deposited on Soda-Lime glass/Mo.SS/Mo and SS/Cr barrier/Mo, using the same deposition condi-

tions, have conversion efficiencies of 10. 7% ,7. 95% ,and 8. 58% ,respectively. The enhancements of solar cells based on SS

are due to the impacts of Cr barriers.

Key words: three-stage co-evaporation process; Cu(In,Ga;-,) Se; (CIGS); flexible stainless steel substrate; Cr barriers;

FelnSe,

PACC: 8360]; 7280E; 7360F EEACC. 11475; 11301; 11351

Article ID: 0253-4177(2006)10-1781-04

* Project supported by the National High Technology Research and Development Program of China (No.20041AA513020)

T Corresponding author. Email: zhangli77@mail. nankai. edu. cn
Received 14 March 2006, revised manuscript received 15 April 2006

(©2006 Chinese Institute of Electronics



