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Abstract — Epitaxial cubic silicon carbide films have been deposited on carbonized Si(001) substrates us-
ing the single precursor 1, 3-disilabutane in the temperature range 900-1000 °C under high vacuum con-
ditions. The films grown were characterized by in situ RHEED, XPS, XRD, x-ray pole figure, SEM,
and TEM. The results show that epitaxial cubic SiC films with smooth morphology and good cry-
stallinity were formed in this temperature range. The single precursor 1, 3-disilabutane has been found
suitable for the epitaxial growth of cubic SiC on Si(001) substrates.

1. A =
gt ASIOE 24, 224, 883 aeln Az
A Fo oM A A= F—)féd A gl o
02 o] 39l &8o] 7153 Hof IR
2 o s Slrk 58], AASEE B & o,
A2 A EE o 7&?%(2233eV)[1], =o
kel ¥3 38 £524-2.7x107 cmp)[2], A ] A
7175 x 10° Viem)[3], EHEE(3.5 Wem C)[4] 2 #17}
o] 5 (1000 cm/Vs)[5}2 ZE 3 Uk whebA, ghabit ot
A L, 159, % ES AEFA FAEhe
SA A2 AR ofu)}, WAHradiation)el] o)k &
o] 2k wh AxteA Sig A AE 5 A=

10 o _l1m

o 2
o
ekt s

&

Hhi

i

Aol &

133

A BAT FES W

= i glehs, 7).
el e 2 %494

%l -3 (close-packed structure)Z
i BARA, B8 A o5 sl 3R
(primary coordmcmon tetrahedra, SiC, &2 CSiz9} 3}
the] 2% %9l (close-packed planesy&o] & Hel
FAT WO 2 Polrh= £A 9 2ol we} o} B

e

ot

1]
=

2(>170) F5e] AR FRE VM AR Iy
A SATHT, 8. ol FollM FrAstA i F2E 7HA
¥ 3C-SIC(EF B-SICRL B)s vpe 125 71|
grahataeke wel Sio 71A $lo A 01’ A% A

(heteroepitaxial growth)o] 7b5&47] w§-o) W% A3
olrlel MR A2 Aihg 913k A A BXo Ak

ohlet £4 % APE BA O e Folo A

A A
T TH



w
S~
2
o
e,
Jo
=Y
o
-4
+
2

N

zx_‘r

Fo)o} 1H4 ) thgo] Ak,
3CSIC uehe) By 4% Aol FEE e
A& A2 10009 Afolol o Foi4 gitk. 94 Bt
e A% 4R A PHoRE T2 8 T
x

(chemical vapor deposition)[9-12]3} 7] J ¢ 244
1 (gas source molecular beam epitaxy)[13, 14]0] o] &5
o] gith. Si 712 9ol vahtag A3 A7) 9
¢ 9% Baze £ ied 94 Ade 93
(source)© & Z+z} A 2HSiHy) 2 L2 IHCHy) 2

Mol BAE &ut 7] A (carrier gas)9k A A3t %k
& dxel gilee 77 WEe
%7‘%_1-% AHEEH= AL 882 (stoichiometry)®] Q1 HA}
2 guatg = glomy, w3l o] WS A E(deposition)o]
& 2%(1300 °C o] 4hZ 7|4
& < 7HA 3 Qlek 53], ¥4
& 3C-SiC/Si Aol Azte A& &, Sidt SiC Ato] 9]
A AR AT 20 5
T 9} o) 3117 (misfit dislocation)}
P(stackmg faultys} 7Z-& 1017 832 (high
tensile stresses) 2 AR Z¥(crystal defects) 55 oF7]
A4 g 9ok & 3 Ak ALE-E o] Bdo] gk

pad

d =
S

E

oF
. a2

st AU a g7] diel LR FelE Baw g,
mebA] i C QA7 18] W& HEol ol )
A AL ot TAES dd = -’F A Ao
2 A\, w9 e M7 BAsl AHEE CVD A
2 7t9elA &) Fx= o)A x T3t A Golecki &

[15]& g4l F4 A7 119 v E 7M@) 7]
A A7 EFe AEH A (CHSHYY ¢ A= $4
(H)E AHE3t A4 38t 53 (low-pressure CVD,
LPCVD)L.2 AF7HA] Hid 7P 9 &%(750-
900 ‘Cyel M AAAdo] T 3CSIC s A3 A4
Aes By

2 AZ(high vacuum)o]r} Z 1125 (ultrahigh vacuum)
oA A 7Y B AEHe AR 84
o A 3 2to] o] Fo]x|7] wjell HZoAe} 3CSiC
afb adabol fapah Wk opue} ek FAe] 23S bt
& AlFEa AREY A7} foldt AoR AAA ¢
o} olg}l vREMAE 1HF 24 delA dAE
CVD %3 AT FHA W=+ LPCVDL th7][ S}
ZA o A] o] F0}A] = APCVD ol A ebd = Sl
Bago) 23 42 aA 29 F 7] 9
GSMBEY|M 944 4 = 27 & 3] 235 4

szaEers|x), 457, 22 %, 1996

F UG Ao dadch 28 o] & it 7|4
p2

>°"*1 51(001> 13 401] mww gl
} %E}‘[lﬂ o 1E & LPCVD Ho)' o
Al & A 33k Zai), U:}F'/}/\']
N 2 &%

i) r°"
o
_LL.:
Ol)ll

% fu
v
rlr o) k.
s oo JZ R
e
o3
E’
£ o
~
rﬁ
ofy
i fﬂ

o
Voo
2
T,
N
o

w
W bR
OIN )
X 1o,
2

ol
__Q‘ ol
o
ko
o 9|
2
2 > ©
ol
oo Fﬁ
ol _YL
Sl 09‘_',
Y 021,

4

-

7

“H
P~
oh
N

slol A9l CVDE A=Yt & =
= Az} 119 H &2 9 1, 304
HELS el ﬁ% EHE AMgEt] Si(001) 713 9ol
Az A “‘]ZJ \g_g].ﬁu\ glglo 2 X E} e FHe) st
& efl(surface morphology) = 244 (cr-
ystallinity o] KH?'SH H st z} g

;

U
ir
=
1~>
£ oya
S
P)-

2. MF U

B A A ofn] NN AFE AT B A
2718 2347 & ATE T9u}7) (bakeout)7t 7}

=
2 7o 2 AFE iﬂHXLAg— A 2ES o
slet 3 a-g astdnth. o] Ao
(base pressure}& 5.0 10” Torr ©]3t2 Hx€
t}. Z&8 224 (vacuum chamber)oll & V5ol
= 7S A AHMEHL AL 4 9= AbE

o
=
re
of &

£
L
)

Q‘L

O\:]-

)

4
Ol
T

2} A&k EA 7] (quadrupole mass spectrometer)2} 2

EEIEEE ENIEREEE N REEE

Tz #sts 82 1 Al #58 F Sle W
A} zoll4R] M AF 3] 4 (reflection high energy electron
diffraction) #x|7} 2o} Qlrl. do| AlEE Si
(001) @33 712& ujA{3o] 14 Qeme] nHLE, 7
71 12x25 mm'S) AAZE ReFolth. o] & SiAlRE
o 21gAe] Boj7}y] Mol Shiraki W [17]0.2 %
2 s A3 24 Bl 3 Elas o] e
= Jo] ghxs] A7 H

S9¥E AL A F
of

rEoL L )y ol oo ofr o2
fas
2

el

o A AMEE Z2IHCH, % 99.95 %)

1, 30 eeRe 7 AE golahl e # RS 1



Fig. 1. RHEED pattern taken from a Si(001) surface dur-
ing carbonization at 760 °C. The incident beam direction
is parallel to [110].
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Fig. 2. RHEED pattern of 3C-SiC
Si(001) substrate for 5 h at 980 “C.
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Fig. 3. X-ray photoelectron survey spectrum of a typical
SiC film obtained in this work.
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Fig. 5. Contour plot of the measured (111) pole figure of the same film as used in Fig. 4.
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Fig. 6. SEM micrograph of 0.1-um-thick, epitaxial, mon-
ocrystalline 3C-SiC film grown on Si(001) for 4 h at
950 °C: (a) plan-view and (b) cross-sectional view.
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tern of the same film as used in Fig. 6.
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