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Surface Morphology of 3C-SiC Heteroepitaxial Layers Grown by LPCVD on

Si Substrates

goobobooooobobbooobbboouoboboog

T. TAKAHASHI Y. ISHIDA H. OKUMURA
gooobobooogoooboogo
S. YOSHIDA T. SEKIGAWA

0 3C-SiC heteroepitaxial layers have been grown by low pressure CVD (LPCVD)
method on Si substrates to develop electronic device grade epilayers. Surface
morphology of these layers and cleaved planes were investigated by etching in molten
NaOH using Nomalski microscope and SEM. It is noted that by LPCVD method single-
domain growth of 3C-SiC epilayers can be achieved even on nearly on-axis Si (001)
substrates though macro-steps with several hundreds nm height are seen on the surfaces.
The etch pit densities at this single domain region are estimated to be in the order of
10%cm2. This value is four order of magnitude less than that of atmospheric pressure
CVD (APCVD) layers. The schematic crystallographic structures of the macro-steps
and models of atomic arrangement of (110) plane near the steps are proposed.

§ 000000

gobomooooooooobobbbobooooooooo
gooboboobbooooooomooooooooo
goobbbboooooooooooooooooon
goddoooooooobooboooooooooooon
gooooooooooboooboooobob0oboouooooo
gooooobobbboooooooo@moboooooooo
O000O00ObOOogosicbogoooooooooono
godddooooooooooooooboobbobDbbo
gooooobobbooooooooooobobboomao
O0oOoO0OD0ODOOoOosicobogoeHO4HDODOOOO
gooooosommbbOODOODOOOOOO0OOOOOO
Ooo0oo0oo0oooooooooooUooooy™MOo
gddddoouououououououoooooooog

O0006HO 4H-SICOOOODDOOOOODOOOO
goooobobbobooboboooooboobooooooooo
opocooppoOosicooogoposibogooooon
00000000000 CcvDOOODOODOODOODO*0

goooocvbooooooooooooooooog
goobooobooooobooboooooobboboDbOoo
goo0oooDoOog@PD)DODOOOOOOOODOO
jdoooooooooouoououocecvboogooodg
O0oooooos®oo0oooooooooooooo
gooooooooooooobboooooooogg
0000000000000 00000000o0OPm™
goooooooodombObODDODnmOO00o0ooOooog
ooooooboobbbooooooooobooboobobbog
ooooooooooooooooobobobobbDbDbse-
SsicOOOOOoO0ODOoOooDOoOoOooOoONaOHODOODOD
gomoobobbooooooooooobbboboooo
gooooooooooooseMoooooogooog
gogooboobobooobooboooooooooooooo
goooooooooooooooon

g§onooOooo

OFigl0D000DO0O0O0ODO0OO0ODODOODOcCvDODOOOO

KEY WORDS : 3C-SiC,00NaOH, 0 000000,00000000000APD),0000,00,00 CVvD

M 11 m



450 oooooooooboooOoOoe2000 10,110

' =k
dia Il [ LR
[} - N
L] L] -
el o-omr R drnar
X . - a '
o LR e Ij
o CHL IR - _
S an -
b I - L
e T
- 5 .
L .. . !
o - FTETEE SR T
LA T I
H o PR ]
. . N
[ vom| | il !

Fig.1 Schematic drawing of LPCVD apparatus for growth of 3C-

SiC on Si.
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Fig.2 Schematic drawing of the distribution of surface morphology

of whole substrate area.
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Fig.3 SEM images of heteroepilayer surfaces of milky, mirror and
hazy regions in each case of epilayer thickness of 0.5, 1.0

and 1Qum.
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Fig.4 Nomarski inierferance microphotographs of 3C-SiC epilayer

surfaces, in the case of
(a): non optimal growth conditions.
(b): optimal growth conditions.

Fig.5 SEM images of the etched 3C-SiC(100) epilayer surfaces.

(a): Many pits and pit lines are appeared on the surfaces grown

by non optimal conditions.

(b): No pit and pit line is observed on the surfaces grown by

optimal conditions.
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Fig.6 SEM images of a typical pit line.
(a): plane view. (b): cross sectional view.
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Fig.7 SEM images of the etched (110) surface, cleaved
perpendicular to the steps. Inclined parallel straight lines are
appeared at the steps and step height is around 0.5um. The
angle between the lines and (100) face is around 54.7degree.
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Fig.8 SEM image and sketch of the etched (110) surface, cleaved
parallel to the steps. Two straight lines are appeared near the

steps.
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Fig.10 Models of lattice images of (110) face near the steps.
(a): Anti-phase boundary case.
(b): Even number twin boundary case .
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Fig.9 Schematic structures of the steps and the triangular shaped U 0 0 0 0000000000000 O00O0O0O0O0O00O

plates.

(a): 3-dimensional view.

(b): (110) face cleaved parallel to the steps.

(c): (110) face cleaved perpendicular to the steps.
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Fig.11 Model of lattice images of (110) face near the steps in odd

number twin case.
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