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ABSTRACT

3C-SiC films were grown on a silicon (100) substrate by a plasma enhanced ChCrﬂlCdl vapor deposition (PECVD) technique using
a gas mixture of SlCI4/CH4/H2 system in a temperature region between 1170°C and 1335°C. Crystallinity of deposited films was
investigated by varying the deposition temperature, input gas ratio, R, [=CH,/(CH,+H,)], and r.f. power. The PECVD method
effectively enhanced the deposition rate compared with TCVD (thermal chemical vapor deposition). The highest preferred orientation
of deposited 3C-8iC layers was found to be (111) plane. The crystallinity of 3C-SiC on Si substrate was significantly influenced by
the R, value and improved with decreasing R,. The frec silicon was co-deposited with 3C-SiC, but the content of free silicon was
decreased with increasing deposition lemperature and r.f. power. The 3C-SiC films which had the relatively good crystallinity were
obtained at a deposition temperature of 1270°C, an input gas ratio of R,=0.04, and a .. power of 60 W.
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Fig. 1. Deposition rate of 3C-SiC films for different methods as
a function of temperature.
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Fig. 2. Deposition rate of 3C-SiC films as a function of r.f.
power.
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Fig. 3. XRD patterns as a function of R,.
() R,=0.04, (b) R,=0.08, (¢) R, = 0.2, (d) R, = 0.4
(deposition temperature : 1170°C r.f. power : 60 Watt)
¥ SiC V :Si.
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Fig. 4. XRD patterns at various deposition temperatures.
() 1335°C, (b) 1270°C, (c) 1170°C (r.f. power : 60 Watt,
R, :0.04) ¥ : 8iC V7 : §Si.
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Fig. 5. XRD patterns at various r.f. powers.
(R, : 0.04, deposition temperature : 1170°C)
(a) 75 Watt, (b) 45 Watt, (c) 30 Watt, (d) 0 Watt
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Fig. 6. Plan-view SEM images (A~C) and AFM images (a~c) of 3C-SiC films at various temperatures; (A,a) 1170°C, (B,b) 1270°C,
and (C,c) 1335°C. The input gas ratio and r.f. power were kept in R,=0.04 and 60 W, respectively.
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Fig. 7. Plan view SEM images of 3C-SiC layers at various r.f, powers.
(a) 0 Watt, (b) 30 Watt, (c) 45 Watt, (d) 75 Watt (input gas ratio R, : 0.04, deposition temperature : 1170°C).
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Fig. 8. Changes of C/Si and Cl contents in films at different R,
values.
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Fig. 9. F1-IR spectra of the 3C-8iC films deposited at different
deposition temperatures.
(a) Si substrate, (b) 1170°C, (c) 1270°C, (d) 1335°C.
(r.f. power: 60 Watt, input gas ratio R, : 0.04).
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