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Growth of SiC Homoepitaxial Layer with Low Basal-plane Dislocation Density by Using CMP Substrates
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Fast homoepitaxial growth of 4H-SiC has been carried out on 8’ off-axis (0001)s; substrates
by horizontal hot-wall chemical vapor deposition (CVD) at 1,650 °C. By optimizing the growth
conditions, smooth epilayers with few surface defects were obtained at a high growth rate
of 50 pm/h. Epilayers grown on chemical mechanically polished (CMP) substrates show
much better surface morphology than those on as-received substrates. The basal-planes
dislocation (BPD) density can be decreased by fast epitaxy on CMP substrates, and the
minimum BPD density obtained in this study is 220,000 pcs per square meter. Deep-level
concentration can be kept at relatively low value by optimizing the growth temperature even

at a high growth rate.
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Fig. 1 Schematic image of CVD furnace
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Fig. 2 SiH4 rate dependence of the growth rate

4. FEE7+0O0>—

50 um/hCTHE L2100 yu mED T EREOLE MM EE
%HER 3 IIRT, WEROILIIZE (a) 11 kPa, (b) 6.7 kPa
THbo 11 kPaTHE L2 TIZ [1120] J51Hic
CrREBR LN, HlWwEHIE7+r0 T —t%ol, —
i, BEHEN#%6.7 kPalfX T &85 L, REIKMIZKIE
WAL, REE7 4+ 82 Y —I3RMEICSE L7,

Av b+ —WVCVDTIE, SiHs# 2dH% £ 7% — ALl
fHETHMEN, SiBXOSIHxMIZHMENS, Siflid
WEANC o 7286y, SidesE L ORRRMmICHEL, K
EFHESRS (F3a). FHEIEKT 5L, Sioksk
BREMEN, PELIVEIMIONbDEEZ LN
(®3b)s

%
= [1120] off [

—
[1120] off

&

3 100 ¢ mEIEEONFIEMESR
(@) KEES 11 kPa, (b)6.7 kPa

Fig. 3 Nomarski photographs taken from 100 u m-thick epilayers
grown at (a) 11 kPa and (b) 6.7 kPa
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Fig. 4 AFM images taken from as-received and CMP substrates and
epilayers grown on these substrates
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Fig. 5 Growth rate dependence of the ratio of BPD density in
epilayers to that in substrates
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Fig. 6 Deep level concentration vs. growth rate
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Fig. 7 PL spectra at 4 K and 300 K obtained from a 100 x m-thick
epilayer
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Fig. 8 The growth temperature dependence of Ly peak intensity
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