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Abstract: During the glass substrate amorphous silicon thin film solar cell production process, the laser
scribe 2, sputtering AZO back reflected film, sputtering Al film, and laser scribe 3 etc. processes, have great
effect on the maximum power (Pmax) of the solar cell. In this paper, we use Minitab software to design fac-
torial experiment and optimize the process parameters. By analyzing the experimental data, we get the con-
clusion that, between an acceptable range, the sputtering power of Al film has the greatest effect on the Pmax
of the solar cell, which increases while the sputtering power increases, and the Pmax increases as the current
of laser scribe 3, puttering power of Al films and flux of Ar increase. Otherwise, Pmax decreases as the cur-
rent of laser scribe 2 increases. By using the factorial experiment, we get the optimum parameters of the
process for the present production line.
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Figure 1. Structure of amorphous silicon thin film slolar cell -
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Figure 2. Plot of Pmax versus experimental serial
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Figure 3. Main effect of Pmax
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Table 1. Experimental serial

= 1. REFFIR
runorder Ar, ZnO/slm  Ar, Al/silm  ZnO/power (W)  Al/power (W) L2/A L3/A Voc/V Isc/A Pmax/W
1 0.35 0.35 2850 6000 27 25
2 0.35 0.25 2850 6600 25 25
3 0.25 0.25 2850 6000 27 27
4 0.35 0.25 2250 6000 27 25
5 0.25 0.25 2850 6600 27 25
6 0.3 0.3 2550 6300 26 26
7 0.25 0.35 2850 6000 25 25
8 0.35 0.25 2250 6600 27 27
9 0.25 0.25 2250 6600 25 27
10 0.35 0.35 2250 6600 25 25
11 0.25 0.35 2250 6600 27 25
12 0.3 0.3 2550 6300 26 26
13 0.25 0.35 2250 6000 27 27
14 0.25 0.35 2850 6600 25 27
15 0.35 0.35 2250 6000 25 27
16 0.25 0.25 2250 6000 25 25
17 0.35 0.25 2850 6000 25 27
18 0.3 0.3 2550 6300 26 26
19 0.35 0.35 2850 6600 27 27

60um

Bl a, b, o alZmBotzIRIERN 25 A, 26 A,
= 27 A BEIZIRIZ TS K

60um
i Figure 5. Morphology of laser scribing 2 using different current
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Figure 6. Morphology of laser scribing 3 using different current
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