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Fig. 1 Sketch of SHJ cell structure
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deposition time
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Fig. 3 SEM of SHJ cell’s cross section with increasing IWO
deposition time(a~d) ; IWO thickness with

increasing deposition time (e)
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Fig. 4  Optical transmission spectra for IWO films with

increasing deposition time
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Table 1

Average optical transmittance of IWO thin films with

increasing deposition time

- SR B R %
WK Fl/mm
100 s 125 s 150 s 175 s
400~800 88.5 90.5 81.6 90.2
800~1200 91.1 90.5 90.8 89.9
400~1200 89.0 88.9 89.5 88.5
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Fig. 5 Square resistance of IWO films with increasing

deposition time
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Table 2 I-V test results of SHJ cells with increasing

IWO deposition time

Affalls  LJA  V/V  JJmA-em®  FF/%  Effi%
100 927 073 38.50 7570 21.16
125 928  0.73 38.52 77.10  21.60
150 931 073 38.64 7778 21.87
175 9.19 073 38.15 77.16  21.35
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DEPENDENCE OF SILICON HETEROJUNCTION CELL’S
PROPERTIES ON THICKNESS OF TUNGSTEN-DOPED
INDIUM OXIDE FILM

He Haiyan, Zheng Jiayi, Shan Wei, Wang Shipeng, Huang Haiyan, Lu Chuan
(Chint Solar(Zhejiang) Co., Lid., Hangzhou 310053, China)

Abstract: Tungsten- doped indium oxide (IWO) thin films were prepared by industrial reactive plasma deposition
(RPD) system, and the dependence of optical and electric properties of IWO films and amorphous silicon/crystalline
silicon heterojunction (SHJ) solar cell on IWO thickness were studied. X-ray diffraction analysis shows the IWO thin
films have good crystallinity after 200 “C annealing. A series of 8-inch SHJ cells were prepared via controlling the TWO
deposition time. It was found that the average transmittance of IWO films first increased and then decreased with the
increasing IWO thickness, while the square resistance of IWO films decreased with the increasing IWO thickness. When
the thickness of IWO thin film was 82 nm, the efficiency of SHJ cell achieved the highest value of 21.87%.

Keywords: reactive plasma deposition; tungsten-doped indium oxide thin films; amorphous silicon/crystalline silicon

heterojunction solar cell; industrial produce





