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Table 1  Design and results of orthogonal experiment for deposition of CdS thin films
K
A B C D F P—
/mmol * L.~ /mmol * L~ /mol*L~" /mol+L~" /C /r*min "'
1 2 8 0.2 0.02 60 0 2.98
2 2 14 0.4 0.03 70 100 9.52
3 2 20 0.6 0.04 77 200 6.88
4 2 26 0.8 0.06 82 250 10.94
5 2 32 1.0 0.08 85 350 5.03
6 4 8 0.4 0.04 82 350 5.62
7 4 14 0.6 0.06 85 0 6.74
8 4 20 0.8 0.08 60 100 0.68
9 4 26 1.0 0.02 70 200 14.16
10 4 32 0.2 0.03 77 250 20.04
11 5 8 0.6 0.08 70 250 0.73
12 5 14 0.8 0.02 77 350 15.29
13 5 20 1.0 0.03 82 0 16.56
14 5 26 0.2 0.04 85 100 43.12
15 5 32 0.4 0.06 60 200 4.32
16 6 8 0.8 0.03 85 200 18.85
17 6 14 1.0 0.04 60 250 6.28
18 6 20 0.2 0.06 70 350 5.30
19 6 26 0.4 0.08 77 0 7.08
20 6 32 0.6 0.02 82 100 38.76
21 8 8 1.0 0.06 77 100 10.94
22 8 14 0.2 0.08 82 200 9.48
23 8 20 0.4 0.02 85 250 20. 06
24 8 26 0.6 0.03 60 350 6.68
25 8 32 0.8 0.04 70 0 8.71
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Table 2 Analysis the result growth rate of CdS Fig. 1 Effect of the Cd( CH,COO) , concentration on the
thin film of orthogonal experiment growth rate of CdS thin films
A B C D E F 2
14mmol /L
k, 7.07 7.82 16.18 18.25 4.19 8.41
k, 9.45 9.46 9.32 14.33 7.68 20.61 ; 14mmol /L
ky  16.00 9.89 11.96 14.12 12.05 10.74
k, 15.25 16.39  10.90  7.65 16.27 11.6l W&r
ks 11,17 1537 10.30  4.60 18.76  7.58 g 1or T
< 14}k
R 8.93 8.57 6.86 13.65 14.57 13.03 g
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Fig.4 Effect of the CH;COONH, concentration on the

growth rate of CdS thin films
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Fig.3 Effect of the NH; *H,O concentration on the
growth rate of CdS thin films
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INFLUENCE OF CHEMICAL BATH DEPOSITION PARAMETERSON ON
GROWTH RATE OF CdS THIN FILMS

Wang Zhiping' > Zhao Jing' Wang Kezhen’
. School of Materials Science and Engineering Lanzhou University of Technology —Lanzhou ina;
(1. School of Materials Sci d Engineeri Lanzhou University of Technol Lanzhou 730050  Chi
2. Renewable Energy Laboratory —Lanzhou University of Technology —Lanzhou 730050  China)

Abstract: CdS thin films were prepared by using chemical bath deposition ( CBD) method in aqueous solutions
with cadmium acetate thourea ammonia and ammonium acetate. An orthogonal experiment of six factors and five
levels was designed to study the influence of the deposition parameters on the growth rate of CdS thin films. The
results indicate that temperature CH,COONH, concentration and stirring speed are the major factors
Cd( CH,CO0) , SC(NH,) , and NH,*H,O concentration are the secondary causes when the growth rate is varied
from 0. 68 to 43. 12nm/min. The influence of the chemical bath deposition parameters on the growth rate of the CdS
films are all different. The growth rate increases along with the increase of the temperature and decreases along
with the increase of CH;COONH, concentration. As the stirring speed increases the growth rate increases first
then decreases and finally keep stable. The influential regularity of Cd( CH;COQ), SC( NH,) , and NH,OH exist
a critical concentration the change regularities of the growth rate are different on both sides of the critical
concentration. When Cd( CH,COO) , SC( NH,), and NH,*H,O concentration is too high the growth rate begins
to decline.

Keywords: chemical bath deposition ( CBD) ; CdS thin films; orthogonal experiment; growth rate



