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Surface Structure of Diamond Homoepitaxial Film
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Surface observaticn by scanning tunneling microscopy and electron diffraction is capable of providing atomic order infor-
mation for diamond homoepitaxial films grown by chemical vapor deposition. For diamond {001} homeepitaxial films, a
2 X 1 structure was mainly observed. The structure suggests growth via dimer row extension. For diamond {111} films, } X 1
periodicity and a Jocal Y3 X /3 structure were observed. The formation of spiral steps suggests Frank-type growth due

to screw dislocation.
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Fig.1 STM image of diamond {001} homoepitaxial film
observed in air,
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Fig. 2 Atomic structure of diamond {001}. Empty and filled
circles indicate carbon and hydrogen atoms, respec-
tively. a}2 X 1-H, b) 1 X 1-2H
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Fig.3 STM image of diamond {001} homoepitaxial film
observed in UHYV after annealing at (2) 400°C, (b} 900°C.
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Fig. 4 LEED pattern of a diamond {001} single-domain 2 X
surface,
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Fig. 5 STM image of a diamond {001} single-domain 2 X 1
surface,
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Fig. 6 Twin crystallite on diamond {001} homoepitaxia film.
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Fig.7 Growth hillock induced by a twinning structure on dia-
mond {001} homoepitaxial film.
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Fig. 8 STM image of a diamond {111} homoepitaxial film.

B, Fig. 8b) X, =ABROEO LHORERFEE R
HACOWTOBRBEDOSTMETHD. 2.5 A TH
EAMNZABRIEEATHWDOBELILS. TR LEED
TREND 1 X 1B RT S, ZO1 X LER-D
TOMEETF ML, BIRETIC 1 BT OKENRE L
FeBHRE S g I Pl L AFARTEENED
NEDDEE-TE YA K31 PR EL bR
TWhH, pIAS RIAf FREETIRBY & A F A5
ORFERTOREE, AFLEOEE S CHESGORT
rplEE R X D EMET S L TREILT D & o EEE
LIWEEN TS, LLds, ERTIHNEOEF
NEEFTIABRLS 0, HRT/sR TR, EBR
KRB RFERAROR TS L 2OREELT
W, {111) s A& e AR {001) KERAT
N OENHHTHEZ LRELERD,

{111} RELEFF Py LEOROBEI>VWTR
1 X 185% Lhsid ST unipngs, STMIC L U RN
A3 X T BERIWETREBESR TN, RF
MR T H D bR XTI THRWDE, A7
AER T BCE LT LRERTO NI
—Z EAEFLD2OBREBERL TN,

(1997}

(a)

Fig. 9 Atomic structure of diamond {111}, Empty and filled

circles indicate carbon and hydregen atoms, respec-
tively. (a) monohydride, (b) trihydride
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Fig. 10 Spiral step on a diamond {111} homoepitaxial film.
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