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ABSTRACT

3C-5iC films were deposited on a silicon (100) substrate by plasma enhanced chemical vapor deposition (PECVD) (echnique.
During deposition reaction the crystallinity of deposited films were investigated by varying the input gas ratio, R,[<CH,/(CH,+H,)].
The crystallinity of 3C-SiC on Si substrate was significantly improved with decreasing R,, the highest preferred orientation of
deposited 3C-8iC layers was found to be (111) plane. The hardness and elastic modulus of deposited films were measured from the
Joad and displacement data by nanoindentation technique. The hardncss and elastic modulus of deposited films were changed distinctly
as the variation of input gas ratio.
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Fig. 1. XRD patterns as a function of Ry; (2) R=0.04 (b)
R,=0.08 (c) R,=0.2 (d) R,=0.4.
(deposition termperature : 1170°C r.f. power : 60 Watt)
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Fig. 2. FWHM of 3C-8iC (111) at different R, values.
(deposition temperature : 1170°C r.f. power : 60 Watt).
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Fig. 3. Plan-view SEM micrographs of SiC films at various R, values; (a) R=04, {b) R,=0.2, (¢) R,=0.08, and (d) R,=0.04.

(r.f.power : 60 Watt, deposition temperature : 1270°C).

A 387 A 43(2001)



368 A9 - MAE
40007 (g
Si peak by phonon
35001 — p Y p
3000 Sic TO
\4
2 2500+
w
o
o 20004
=
1500
10004
500
T T M T
600 800 1000
20007 (b)
] ™
1800 SiC TO
1600
= Si peak by phonon
@ 1400+ /4
[1}] 4
E
600 ' 800 ' 1000

Raman shift [em™]
Fig. 4. Raman spectra of SiC films deposited on Si (100)
substrate; (a) R JCH,/(CH+H;)]=0.08 and (b) Ry [CHy/
(CH4+H;)]=0.04.
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Fig. 5. Indentation hysteresis loops for 8iC films deposited on
Si (100) substrate under a maximum load of 10 mN at
various R, values; (a) R,=0.04, (b) R,=0.08, (¢) R,=0.2,
and (d) R,=0.4. (r.f. power : 60 Watt, deposition tem-
perature : 1270°C).
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Fig. 6. Typical plot of hardness versus indentation depth for
SiC films deposited on silicon (100) (R,=0.2, r.f.power :
60 W, deposition temperature : 1270°C).
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Table 1. Elastic Modulus and Hardness Measured using Nanoin-
dentation Technique for 3C-SiC Films at Various R,

Ratios
Input Gas | Films Thickness | Hardness | Elastic Modulus
Ratio [R,] [mm] [GPa] [GPa]
04 0.5 1 50
0.2 0.5 9 160
0.08 0.5 14 260
0.04 0.5 45 370
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