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Abstract The heteroepitaxial growth of crystalline 3C-SiC on 6H-SiC substrates using high purity silane (SiH,) and
prophane (C;H,) was carried out by thermal chemical vapor deposition, and growth characteristics were investigated in this
study. In case that the flow ratio of C/Si and flow rate of H, were 4.0 and 5.0 slm, respectively, the growth rate of
epilayers was about 1.8 um/h at growth temperature of 1200°C. The Nomarski surface morphology, X-ray diffraction,
Raman spectroscopy, and photoluninescence of grown epilayers were measured to investigate the crystallinity. In this study,
the high quality of crystalline 3C-SiC heteropitaxial layers was observed at growth temperature of above 1150°C.
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Fig. 1. Diagram of a general thermal CVD growth process
used.

Fig. 2. Nomarski microphotographs of the typical surface mor-

phologies obtained from 3C-SiC/6H-SiC heteroepitaxial layers

grown at (a) 1120°C, (b) 1150°C and (c) 1200°C for C/Si flow
ratio 4.0.
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Fig. 3. Transmittance spectra obtained from (a) a 6H-SiC substrate, (b) epilayers grown at 1120°C, (¢) 1150°C and (d) 1200°C for C/
Si flow ratio 4.0.
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Fig. 4. X-ray diffraction spectra obtained from (a) a 6H-SiC substrate, (b) epilayers grown at 1120°C and (c) 1150°C for C/Si flow
ratio 4.0.
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Fig. 5. Raman spectra obtained from epilayers grown at
(a) 1120°C, (b) 1150°C and (c) 1200°C for C/Si flow ratio 4.0.
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Fig. 6. PL spectra obtained from (a) a 6H-SiC substrate, (b) epilayers grown at 1120°C, (¢) 1150°C and (d) 1200°C for C/Si flow
ratio 4.0.

7vsied, AA1Zl 3C-SiC were] AFAde] A=
Z71) we} SE T Y Ao ddkEn)

SiCe 7HAeld e 7x2E 71X =
acceptor-related 30| F2 AZH e FEHES Btk
237A71 3C-SiC/6H-SIiC ©]Fuee] a3 (PL) S4
o g2XE "ol AXMAIS M)A - Uit PL 54
£ 325nm 39 He-Cd laser, Liconix 4620ps %
Spex1403 spectrometerS ARE3te] 10 KoM E 3k
t}. Fig. 6(ay= 6H-SIiC 71¥e] PL AHERE HAF
3 JEd, 25eV ZHA SeA Uehhs B9
Bye HFHo=Z 6H-SiColA YER= donor-acceptor
A QAT e Aeg, 22 59852 N-donorol| A
o}7]%]& hexagonal-like site®} cubic-like siteolx] Z}zt
A E = REE gElA ATH13, 17]. Fig. 6(b), (C) ¥
(dy= 27 1120°C, 1150°C 2 1200°CelA A32A1Z1 2t
o] 23 A 26eV oA EUeAl YeRte
B EB)ye 6H-SIC 7| o3t A dATS &
& Atk 23y 6H-SIC 7|#elM e e %33
2.0eV P gt BEj(AE 3C-SiCollA HEht
+ donor-acceptor % AN 3] AT Z} LA
g 16). FHA, 1120°Colx A378e o) 9= 2.0

eV 4] 3C-siC #a 97t A9 v &=
Aoz wol AAAo] FA gL AoT HAZIT} o]}
£ 28 1150°C 1200°CoA 343k Biake] 9ol
FZg 3C-SiC & B8/t YeEpaL e ZeE B
o} A2t 1150°C o)dsl 7Agole Wde A%A
3C-SiC "hto] A== ZAo= wAntE)

Fig. 7& A#A1Z] 3C-SiC/6H-SiC o]Fat2he] FARY
e (SEM) ©EARICZ ) 3C-SiC el ARES
golgh & AN ARE-E AH|E Hitachi S-4700 24
¢l field-emission SEM©|t}. Fig. 7(a), (b) & (o) 7+
7} 1120°C, 1150°C 2 1200°CollA] AAAIZ1 wheke] o
AR R, e wet of7ke] zjole flont &
A A|ZHoME 1.5~1.8 umvh FEe] A4FES e
o, ek v Hesh FAWE B §lof

FAe] 3C-SiC olFHtte] JRENES &+ ok

iy

4. 8 E

B AfoMs g3 dEAH e ARt step-con-
trolled epitaxy®H 2.2 6H-SiC 7] ¢]o] 3C-SiC °o]&9



Heteroepitaxial growth of 3C-SiC on 6H-SiC substrates by thermal chemical vapor deposition 295

SiC#2 5.0kV 12.7mmex10.0k SE(M)

SiC#1 5.0kV 12.6mm x10.0k SE(M) 5.00um

Fig. 7. Cross-sectional SEM images of 3C-SiC/6H-SiC hete-
roepitaxial layers grown at the growth temperature of (a) 1120°C,
(b) 1150°C and (c) 1200°C for 2 hours.
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