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Fig. 2 SEM and TEM images of boron-doped ZnO thin films at different B, Hs flow rates
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Fig. 3 Electrical properties of boron-doped ZnO

films as a function of B, Hs flow rate
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Table 1 Changes of electrical properties of un-doped
and boron-doped ZnO films without and with H, an-
nealing after 60-day exposure

Un-doped
ZnO film

ZnO:B films

(at 10sccm)

1.81x10°°
23.0

2.77%X1072
10. 8

2.09 X101 1.5X10%
950 1000

p/(ﬂ  cm)
Without H, /1/(cm2/(V *s))
annealing n/cm”?

d/nm

4.11X107% 1.07X107% 6.19%X10"®
49. 8 33.5 28.8

3.06X10% 1.70x10%° 3.51X10%
473 473 673

o/ (Q + cm)
With Hy o/ (cm?/(V )
annealing n/cm™?

Tanneuling /K
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ZnO or SnO; films used as front electrodes
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Growth of Textured ZnO Thin Films and Their Front Electrodes
for Application in Solar Cells”

Chen Xinliang’, Xue Junming. Sun Jian, Zhao Ying, and Geng Xinhua

(Tianjin Key Laboratory of Photo-Electronic Thin Film Devices and Technology, Key Laboratory
of Opto-Electronic Information Science and Technology of the Ministry of Education ,
Institute of Photo-Electronic Thin Film Devices and Technology ,

Nankai University, Tianjin 300071, China)

Abstract: The structural,optical,and electrical properties of ZnO thin films grown by metal organic chemical vapor deposi-
tion at different B, Hs flow rates were investigated. XRD spectra and SEM images indicate that all the ZnO films have the
preferential orientation of (110) peak,showing textured surfaces. When the B, Hs flow rate was set at 10sccm,a low sheet re-
sistance (12Q/[]) and high average transparency (=>80%) in the range of visible light and infrared and 30. 5cm®/(V « s)
mobility were obtained for 1000nm thick ZnO film deposited on 6¢cm X 6¢cm glass substrate at a low temperature of 423K. PL
spectra indicate that boron-doping improves the crystal quality, which explains why the ZnO:B films show a better electrical
stability than the un-doped samples. Low-pressure annealing in H, atmosphere at 473K of ZnO films effectively enhances the
electron mobility. When applied in a-Si thin film solar cells as front electrodes,ZnO films present equivalent performance to
Asahi-U type SnO, films.
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