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Chirawat Kluenrat 2007: Study of Si Thin Film Deposited by DC Sputtering and RF
Sputtering Processes. Master of Science (Physics), Major Field: Physics, Department
of Physics. Thesis Advisor: Associate Professor Supreya Trivijitkasem, Dr.Ing.

65 pages.

Silicon thin films were deposited by DC and RF sputtering processes in vacuum
chamber with base pressure of typically 2x10” mbar. A Si target, 7.620 cm diameter and 0.318
cm thickness, with a nominal purity of 99.9% was used. The Si films were deposited on quartz
at an argon pressure of 8x10” mbar. Three deposition powers were used: 100, 150 and 200 W.
The deposition times were varied from 1 - 3 hours. The results showed that, at a giving
deposition power and a giving deposition time, DC sputtering process provided faster deposition

rate and thicker Si film than RF sputtering process.

After annealing Si films at 700, 800, 900 and 1000 °C for 5, 10 and 20 hours, the
microstructure of the Si films was examined by SEM and XRD. It was found that DC sputtering
films showed better crystallinity than RF sputtering film. Higher crystallinity was obtained at

higher deposition power, annealing temperature and annealing time.

The crystallite grain sizes of the film, calculated from Sherrer’s equation, gave the same
results as crystallinity. Bigger grain sizes was found in DC sputtering film than RF sputtering

film.
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Waw nae madliih b ab m, m, Am Am/ab th R R,
Fre61af {XP @) PW) em  (m)  (m) (9 (@) (@) (g/em’) (um)  (am/min)  (nm/min)
1.1 1.0D10 1.0 1.520 2.010 3.055 0.8139 0.8144 0.0005 1.50 x 10-4 0.64 10.72
1.2 1.5D10 1.5 1.525 2.008 3.062 0.8158 0.8165 0.0007 231 x10" 0.99 11.02
1.3 2.0D10 2.0 100 1.516 2.012 3.050 0.8126 0.8135 0.0009 3.11x10" 1.34 11.13 11.02
1.4 2.5D10 2.5 1.524 1.998 3.045 0.8112 0.8124 0.0012 3.87 x 10" 1.66 11.07
1.5 3.0D10 3.0 1.522 2.004 3.050 0.8125 0.8140 0.0014 4.68 x 10-4 2.01 11.16
1.6 1.0D15 1.0 1.518 2.014 3.057 0.8145 0.8151 0.0007 2.27 x 10-4 0.98 16.27
1.7 1.5D15 1.5 1.520 1.998 3.037 0.8090 0.8101 0.0010 3.42 x 1074 1.47 16.33
1.8 2.0D15 2.0 150 1.524 2.014 3.069 0.8177 0.8191 0.0014 459 %10 1.97 16.41 16.38
1.9 2.5D15 2.5 1.516 2.010 3.047 0.8118 0.8135 0.0017 572 x10" 2.46 16.38
1.10 3.0D15 3.0 1.510 2.012 3.038 0.8094 0.8115 0.0021 6.93 x 10" 2.97 16.52
1.11 1.0D20 1.0 1.516 2.012 3.050 0.8126 0.8135 0.0009 3.05 x 10-4 1.31 21.84
1.12 1.5D20 1.5 1.522 1.998 3.041 0.8101 0.8115 0.0014 4.63 x 10-4 1.99 22.08
1.13 2.0D20 2.0 200 1.518 2.018 3.063 0.8161 0.8180 0.0019 6.14 x 1074 2.64 21.97 21.85
1.14 2.5D20 2.5 1.520 2.014 3.061 0.8155 0.8179 0.0024 7.73 x 10" 3.32 22.11
1.15 3.0D20 3.0 1.524 2.010 3.063 0.8160 0.8188 0.0027 8.90 x 10™ 3.82 21.23

[43
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Fovlau

Waw nae madlih a b ab m, m, Am Am/ab th R R,
Fre619f (XP @) PW) em  (m  (m) (2 (@) (@) (g/om’) (um)  (am/min)  (nm/min)
1.16 1.0R10 1.0 1.520 2.012 3.058 0.8147 0.8149 0.0001 0.48 x 10 0.20 341
1.17 1.5R10 1.5 1.524 1.998 3.045 0.8112 0.8114 0.0002 0.68 x 10-4 0.29 3.24
1.18 2.0R10 2.0 100 1.516 2.004 3.038 0.8093 0.8096 0.0003 0.99 x 1074 0.42 3.54 3.40
1.19 2.5R10 2.5 1.510 2.014 3.041 0.8102 0.8105 0.0004 1.18x 10" 0.51 3.37
1.20 3.0R10 3.0 1.518 2.010 3.051 0.8128 0.8133 0.0004 1.44 x 10" 0.62 343
1.21 1.0R15 1.0 1.516 2.012 3.050 0.8126 0.8129 0.0003 0.95 % 10" 0.41 6.78
1.22 1.5R15 1.5 1.510 2.018 3.047 0.8118 0.8122 0.0004 1.40 x 10-4 0.60 6.69
1.23 2.0R15 2.0 150 1.520 2.014 3.061 0.8155 0.8161 0.0006 1.85 x 10-4 0.79 6.60 6.69
1.24 2.5R15 2.5 1.516 2.010 3.047 0.8118 0.8125 0.0007 2.35 x 1074 1.01 6.73
1.25 3.0R15 3.0 1.522 1.998 3.041 0.8101 0.8110 0.0008 2.79 x 10 1.20 6.65
1.26 1.0R20 1.0 1.518 2.010 3.051 0.8128 0.8133 0.0004 1.37x 10" 0.59 9.78
1.27 1.5R20 1.5 1.524 2.012 3.066 0.8169 0.8175 0.0006 2.07x 10" 0.89 9.86
1.28 2.0R20 2.0 200 1.516 2.018 3.059 0.8150 0.8158 0.0008 2.67 x 10-4 1.14 9.54 9.75
1.29 2.5R20 2.5 1.510 2.014 3.041 0.8102 0.8112 0.0011 3.46 x 10-4 1.49 991
1.30 3.0R20 3.0 1.522 2.010 3.059 0.8150 0.8162 0.0012 4.05 x 1074 1.74 9.65
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