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Abstract — Single crystal cubic SiC(100) thin films were grown orLl8Q) at various growth conditions in a home made RF-
inductive chemical vapor deposition system. The orientation of SiC films grown at the temperature range of 1,301,300
lowed that of Si substrate used in the growth. The increase of the growth pressure (3.4-400 torr) increased the thi€kness of Si
films, whereas decreased the size and density of voids formed at SiC/Si interface during the growth. From the experiments in
the growth of SiC film on Si substrate as a function of Si/C atomic ratio (0.25-0.5), it was tfaat the out-diffusion of Si
atom from Si substrate caused the formation of voids at SiC/Si interface. The stress and strain generated in the gravn film wer
analyzed using a fourier transformation infrared spectroscopy. The formation of voids was suppressed by adjusting Si/C atomic
ratios during the growth.

Key words: Growth of SiC, Formation of Voids, SiC/Si Interface, Out-diffusion of Si Atom

1L.M £ Fe HAAG@E.0<10° Viemys 7P E8A, sEt o mjg- ot

gt FZo|t}2). SiGe ol gt gt 0= Q1ste] A, AEH,

Abde] AmgEHA A7|E RS 95 4], AeRE, Be 2 aFs, ARzt AR o FeAo] FAHE v HIZole 2
ARG A7) E AR JEY 22 F8 84 TeEE A < microelectromechanical system(MEMS$)microsensa# microactua-

8o FAEH2 vt A4 F2 ojf¥Y r vEAAE S tor 5o 3C-SiC/SiT-%2 AETH R 2 {A7]2 901}3, 4] 2EY)

GaAsz &A AAF 7R A s W2 gAE v A EE = o d 3C-SiciHe] Aol ofd ¥ oA SiICE o]&-3 Lkt

4 AL GEo] BolstA o} AeellM o] SAo] AstEH, M= = s olde-g AL 3

o] 17t 1.1} 1.4 e\E FEA o] wE 548 Holil glo] 200°C o]#] gk o]folA #A SiC(100) Bk A&olA iz Z#ES] =t
ol ike] 29} 4 Vel AoA AMR-H¥E microsensei microac- v S 9% JoF S ARE L vk Wu S[5]1S 4" =27 Si

tuator S AEZ AR/ oJFT1]. 2 eslta(silicon (100y) -2 o]83le] 3C-SiC(100)2Fee H]mA] %]£-(990-1,28C°C))

carbide, SIGE 9A%=%=(4.9 W/em: K)7| =23 ¥-21] 714 (2.2-3.3 eV} Al AR o= AN, IshidaF[6]2 vlwa Hekst g 7kd
SIC(100He 471 $l8led wher] g 5ol A8l Nagasawa

TE-mail: nahmks@moak.chonbuk.ac.kr 571 anti-phase boundaris twin boundariess} 2 HAS

676



Si(100) 713 9o 2973% 3C-SiC(100¥ 574 A+ 677

Haglste] SiC(100)=HHe] F4& st ste d7E Tl
o},
2 ol gad izl Sle) 2B SIC uhehg 39

717]E B2 ojEgo] Ut} 3C-SiG} Sie o 200 2 AAEA
e 7 Slol AdE SiC ¥ el 83 Mo o) A
= B ARATe] EAgt. o ATAES XA #-8F Raman
BH7E o] &-ste] Hhehfi o] §H 3 HE-E &Sk glon o} F A
ﬁ%ﬂ PIet AFOITHE, o] £ oA SiOiSi AR 2
w7p gl e A7k B Bl st

n ﬁ oA Si(100) 7122 ol8dte] 2ES) SiC(100)HHhg A
et d7E FRER o A A AR s, 4,
W-E71A ) f-7F, SIC2AH] F)oll mE Alwols 2] Bol=s) urehy
9] 88 H=E FA} A} Av)7dH (scanning electron microscopy, SEM)
I} FelolHsl Aol E337](fourier transform infrared spectroscopy; FT-
IR ol43ted 212t 243917, ol Eatel SiCuhee] 54 ke

I 53] B7|AQl B Eh d4 T (tetramethylsilane, (Ch), Si;
TMSI SiH, 713 2%)2 A71sle] Sice] ¥lE xd3eaM, SiC/Si
A A 9] Rl &g Hyh5S A SATH
2.4 #

a4t ¥H-e 71 2ES 3C-SiCHHERE AAsH] st TMS

= d2ds A TIEA AdEE
AT A AREGE A A E ofv] ERAN[10] g 1h e 25 Kw
+ 2F9 = 318 S3H(rf-inductive chemical vapor depositior
A& o]gste] SiC ke Si 7 fof sttt A 7132 p-
Si(100p]72, Si71¥hE oplE |t B 3t 22 IAHE st
71%% AAZ F N2 Z0 dxsidvy. o) A Asheks AAst
7] #lste] 5% HF 3|48-<loflx] 38 F¢F & & N2 Axs3iH.
A2 Si71e el AR F 27 A5E ~10° TorlA|
FAE F A2 Ee st

[e]

(<)

¢

0

'
09:',
Q‘L
5
%1
(e

B AFdMe BRTIAIEA Cl717F 23R FaL, W XA
o7t & S AF2el 760 Tore] 714e FAE o e 77 VE

flilo

A&

A9l " EDH DdHtetramethylsilane((CH,Si), TMS}S A8}
t}. SiIC vle] dgke] 47 SiC ghetdl] wX= F3S AR H
st TMSOl SiH,(2%)2 F71ste] SIC BHeks: AdAgstlvt. w3714
L= 3 27 (optical pyrometed o]&3le] &4 Ru/PtEA
FS o] 83ld =5 BASA.
g Sicy] B9 vA @A dhe] A= SEME © =
ARGt XA 3F87)= Sic gty FREAS Brsh] 9lEke] &
HaA AHgsE EA7H|E Cu Ko WEE 7 299 §38347]
(powder diffractometer, RIGAKU D/MAX-IIAE ©]&-81%, x]2] £3)
B2 0.080]Atk B A7 = XA 3-(X-ray diffraction, XRD¥
o]&3te] SiCurEte] A7 A4 A7 FARIATE FeolHEk §
2] XE-347] (Fourier transform Infrared spectrometer, FTER)0]&51]
7133} wpepatolo] A EE §8-S o Sl

o =

3-1. ME2Eo| ¥t

A2 %7t SiC Bhed A

3 A 9P wEH) etel Bge

=2 1,170-1,300C B2 WA 7|HA] SiC e At 1 &
3% AT oW TMSE 1scem, HE 1,000 scenilz) S2)39)
2 uke719) 9FE-E 100 torr, 3 7S 60502 A FH T
Z

Fig. 1(a)= Si(100)71% $)o] 4AZ] 3C-SiC(1003] HAHE=2] XRD

100000

— (@)
(2]
S 100004
2 ~
g 1000 é &
2 s 2 2
£ w{ 8 &)
Al w
o i3
> 10 [l
Mﬁ ‘! uHJM!MIIMHH WH{
P A
2 theta (degree)

=

[&)

c

8

s

£ 1 Si-C TO mode

2

5 l

l— -

660 860 10‘00 12‘00 14‘00
Wavenumber (cm~1)
Fig. 1. Typical (a) X-ray diffraction and (b) FT-IR spectra of 3C-SiC(100
films grown on Si(100) substrate at the temperature range
1,170-1,300C.
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Fig. 2. FWHM of XRD peak of SiC(200) and thickness of SiC films
grown as a function of the growth temperature.
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Fig. 3. Cross-sectional SEM images of 3C-SiC films grown on Si(1!
substrate as a function of the growth temperature; (a) 1,170, (
1,200, (c) 1,250, and (d) 1,30C.
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