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Abstract

Optical and mechanical properties of diamond-like carbon (DLC) films synthesized by RF plasma
enhanced chemical vapor deposition were investigated as a function the C/H ratio in gas mixture. The
C/H ratio was varied from 6 to 10 %, adjusting the amount of CHy and H: as the source gas. The
optical and mechanical properties of DLC films were characterized by UV spectrometer, Ellipsometer
and Nano-indenter. The change of the C/H ratio during synthesis of DLC films had many effects on
the growth rate, transmittance, refractive index and hardness. The growth rate of the films increased
exponentially with the increase in C/H ratio. The hardness of the films showed the tendency to
improve with increasing C/H ratio, whereas the transmittance decreased. The refractive index was
varied from 2.03 to 2.17, and these refractive indexes close to 2.0 indicates that it can be applied to
Si-based solar cell.
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Fig. 1. Schematic of RF-PECVD machine for

synthesis of DLC films.
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Table 1. Synthesis condition.

p-type Si

Substrate (100)
RF power 150 W, 1356 MHz
Working pressure 1 Torr
Hy flow 70 sccm
28 scem (10 %)
Deposition | CHy flow 2290 sccm (9 %)
gas (Carbon 18.67 sccm (8 %)
ratio) 15.09 sccm (7 %)
12 sccm (6 %)
Temperature No heating
3.3 3 1z
wtako] EAS EXMEY] HF RE AMEL 9
100 nme FA2 Fd3A FHFHJL, 7+ 244
d3 FFEEE a-stepd AHE3MY E 26 e
Witk FH&EEE BE wauj o] Frtge w
2 Aadew Frkste A€ HAF1 v 5%
&nE JtaER A oESEY

z 2. DLCY #&E.
Table 2. Growth rate of DLC.

Carbon ratio

o 6 | 71 81 9 | 10
Growth rate | o707 | 040 |11544(17.793|30.733
(nm/min)
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Fig. 2. The refractive index of DLC films with
an increase in carbon ratio.
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The transmittance of DLC films as a
function of the wavelength for carbon
ratio.
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Fig. 4. The hardness of DLC films as a
function of carbon ratio.
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