IX. CVD GROWTH OF 3C-SiC ON Si SUBSTRATES

1. Introductiocn

In this investigation, 3C-SiC was grown'on Si substrates by
the combination of the carbonization and the CVD growth. First in
this chapter, the apparatus and the procedures for growth are
introduced. Next, the characterization of carbonized layers and
grown layers and the optimization of various conditions
concerning growth are mentioned. The structure of the carbonized
layers is discussed based on the characterization by various
methods. Variations of crystallinity due to flow rates of source
gases and film thickness are described. Through the RHEED
observation of grown layers on various faces of S5i substrates, a
model of a carbonization mechanism is brought up. Finally
attempts for lowering of growth temperature using C,H; are also
mentioned. These subjects were investigated with the aim of
obtaining "good c¢rystals” for the fabrication of electronic
devices.

2. CVD apparatus and grdwth procedures

( CVD apparatus )

Figure 1 shows a schematic diagram of a CVD growth system,
The appearances of a reaction tube and mass-flow-control units
are shown in Figs.2 and 3. The epitaxial growth of 3C-8iC by CVD
was carried out in a horizontally set guartz reaction-tube at
ordinary atmospheric pressure. A cross section of the reaction
tube was a circle of 5¢m in diameter and it had a water cooling
jacket. A carrier gas was refined hydorgen(H,) by a purifier and
its typical flow rate and linear velocity were 3 SLM and 5 cm/s,
respectively. Source gases were, hereafter if not specially
annotated, silane(SiH4) and propane(C3Hg). Methane(CH,) and
acetylene(C,H,) were also used for carbon sources. Diborane(B;Hg)
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