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Table 1 Factors and the levels of the orthogonal experiment

gy | Co/mte | mn | wenn | s
1A% /T / min /T
1 1. 345 380 40 180
2 1. 133 470 20 200
3 1.02 420 30 220
4 0. 86 510 50 240
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Table 2 Experimental results of CulnSe; thin films prepared by

orthogonal experiment
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1 1 1 1 1 0.475
2 1 2 2 2 1.5
3 1 3 3 3 0. 541
= 1 4 4 4 1.92
5 2 1 2 3 2.3
6 2 2 1 4 0.395
7 2 3 4 1 1. 16
8 2 4 3 2 1.26
9 3 1 3 4 0. 0882
10 3 2 4 3 0. 675
11 3 3 1 2 1. 15
12 3 4 2 1 0. 0966
13 4 1 4 2 0.714
14 4 2 3 1 0. 152
15 4 3 2 4 1.01
16 4 4 1 3 0. 0909

LofiEn! 1. 109 0. 894 0.528 0. 471

B 1.279 0. 681 1.227 1. 000
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W2 R | 0.944 | 0.284 | 0,69 | 0.539
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Talbe 3 Analysis of variance table
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Fig. 1 ~ XRD spectrum of the CulnSe; thin films prepared at

optimized fabrication parameters
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Optimization of Fabrication Parameters of CulnSe; Thin Films

by DC Magnetron Sputtering the Metal Precursor
Followed by Selenization’
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(1 State Key Laboratory o Silicon Materials, Zhejiang University, Hangzhou 310027, China)
(2 Institute of Photoelectric Thin Films and Device, Nankai University, Tianjin 300071,  China )

Abstract: The optimized preparation of CulnSe; thin films by DC-magnetron sputtering the metal precursor followed by selenization is investi-
gated by means of the fourfactor and four level orthogonal experimental method. In the experiments, four important factors including the ratio of
Cu/ In, the time of selenization, the temperature of selenization, and the temperature of selenium are changed, and then sixteen samples are fabri-
cated. The electrical properties of the CulnSe; thin films are studied by the Hall effect measurement system. It is found that the optimized fabri-
cation parameters of CulnSe; thin films with good electrical properties are that the ratio of Cu/In is 1. 133, the time of selenization is 20min, the
temperature of selenization is 420 'C, and the temperature of selenium is 200 'C. The Hall mobility of the CulnSe; film prepared under the op-
tional conditions is 3. 19em®/ ( V+s) . X-ray diffraction (XRD) results indicat that the CulnSe; thin films are well crystallized, and there is no

other phase in the film.
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