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Abstract

A simplified 3C-SiC growth process on 50 and 100 r8m<100-4°> substrates has been
developed in a low-pressure horizontal hot-wallmotoal vapor deposition (CVD) reactor. The
growth process consists of a single thermal rantp thie carbon precursor alone to the growth
temperature followed by the 3C-SiC growth. In earlvork, the hetero-epitaxial growth of
single crystal 3C-SiC on silicon (100) substratgs o 50 mm wafer sample size) via CVD has
been realized [1-4]. Several chemistry systems warployed with the goal to improve the 3C-
SIC epitaxial layer quality and increase depositiates: (1) The standard #€sHg-SiH,
precursor chemistry (growth rates up to d@/h) [1], and (2) the HC3Hg-SiH4-HCI precursor
chemistry (growth rates up to 38m/h) [2-3]. The latter growth processes includeé th
carbonization of the silicon surface followed byslaw growth thermal ramp including the
silicon precursor. The former process was then figatlto include a controlled variation of the
Si/C ratio during the second thermal ramp aftebeaization with the aim to improve the
epitaxial film quality via reduced defect densitlowever; although improvements were
obtained, it was concluded that the epitaxial fqoality was still comparable to films obtained
in the original process. Therefore, the modificasiomplemented added unwanted complexity
and cost to the deposition process. As a resutisfavas shifted into developing a simplified 3C-
SiC growth process with the goal to make it mogy@aducible, easier to control and more cost
effective without compromising epitaxial film quisdi

Presently, our CVD gas chemistry has being adjustethclude the KC,H4-SiH, precursor
chemistry and our CVD reactor has been scaled ugc¢ommodate 100 mm substrates. This
paper reports on the progress made to date inebhelapment of a simplified single crystal 3C-
SiC growth process using the-8,H4-SiH, precursor gas system on 50 mm and 100 mm silicon
substrates. The 3C-SiC epitaxial layers were charaed via optical microscopy, secondary
electron microscopy (SEM), atomic force microscqpyM), X-ray diffraction (XRD), and
secondary ion mass spectrometry (SIMS). Applicatioh 3C-SiC for biomedical devices will
also be presented as 3C-SiC has proven to be ah ‘®leart material’ for this important
application.

[1] S. Harvey, M. Reyes, Y. Shishkin, S.E. Saddiiectronic Materials Conference (EMC),
Penn. State U., (2006).

[2] M. Reyes, Y. Shishkin, S. Harvey, S.E. Sadd8wjng Materials Research Society Meeting
Proceedings, 911, 79 (2006).

[3] M. Reyes, Y. Shishkin, S. Harvey and S. E. SaddVaterials Science Forum., 556-557,
191-194 (2007).

[4] S. E. Saddow, Editdsilicon Carbide Biotechnology: A Biocompatible Semiconductor for
Advanced Biomedical Devices and Applications, © 2011 Elsevier LTD, UK.



