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Abstract Diamond-like carbon(DLC or a-C:H) films were deposited by rf PECVD method using CH, gas mixed with
small amount of oxygen or nitrogen gas. The bonding structure change of the a~-C:H films was investigated by FT-IR
analyzer and Raman spectroscopy. The hydrogen content and the sp?/sp® ratio of the a-C:H film were analyzed by FT
-1R spectroscopy. The deposition rate of a-C:H films increased as the rf power increased, and it decreased with in-
creasing the addition of oxygen and nitrogen gas in reaction chamber. The hydrogen content of DLC films showed de-
creasing tendency with the increase of the rf power and the addition of oxygen and nitrogen gas. As the addition of ox-
ygen and nitrogen in reaction gas increased, the ratio of I/l increased, the wavenumber of the D line and G line were
shifted gradually toward higher wavenumber, the width of D line was broadened and the width of the G line was re-
duced. These results may be due to the low hydrogen content, the bond-angle disorder and the formation of the small
graphitic micro- crystallite in a- C:H films.
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Fig. 1. Deposition rate of a C:H films as a function of (a) rf-
power, (b) oxygen content and (c) nitrogen content.
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Fig. 2. Gaussian deconvolution of the C-H stretch at vibrational
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Fig. 3. (a) Hydrogen contents and (b) sp’/sp* ratio as a function
of rf power.
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Fig. 4. (a) Hydrogen contents and (b) sp*/sp’ ratio as a function
of the oxygen content at 150W rf power.
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Fig. 5. (a) Hydrogen contents and (b) sp*/sp* ratio as a function
of nitrogen content at 150W rf power.
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Fig. 6. FT-IR spectra of the a- C:H films as a function of the (a) rf power, (b) oxygen content and (c) nitrogen content.
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Table 1. Fitted Raman parameters of DLC film obtained with various rf power.

rf power(w) “D” band “G” band Io/1¢ ratio
position(w.,) width(dw) position(w,) width(4w)
100 1337 277 1537 153 0.85
150 1363 289 1551 140 1.36
200 1382 305 1559 123 2.13

Table 2. Fitted Raman parameters of DL.C film obtained with various oxygen addition.

O; content "D’ band “G” band Iv/Is ratio
position(w.) width(dw) position(w.,) width(dw)
0 1363 289 1551 140 1.36
05 1363 290 1548 139 1.37
1.0 1369 292 1554 129 1.67
15 1375 292 1556 130 1.70
Table 3. Fitted Raman parameters of DLC film obtained with various nitrogen addition.
N content “D” band “G” band Iv/I; ratio
position(w.) width(4w) position(w.) width(dw)
0 1363 289 1551 140 1.36
1.0 1372 298 1552 133 1.73
15 1383 303 1555 127 2.04
3.0 1378 296 1558 124 2.13
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Fig. 7. Raman spectra and Gaussian line shapes of DLC film obtained with various (a) rf power, (b) oxygen addition and (¢} nitrogen

addition.
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