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Raman Scattering Characteristics of Polycrystalline 3C-SiC Thin Films
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Abstract

This paper describes the Raman scattering characteristics of polycrystalline (poly) 3C-SiC thin films,
in which they were deposited on AIN buffer layer by APCVD using hexamethyldisilane (MHDS) and
carrier gases (Ar+Hj). When the Raman spectra of SiC films deposited on the AIN layer of before and

after annealing were worked according to growth temperature, D and G bands of graphite were
measured. It can be explained that poly 3C-SiC films admixe with nanoparticle graphite and its C/Si

rate is higher than (C/Si =

3) that of the conventional SiC, which has no D and G bands related to

graphite. From the Raman shifts of 3C-SiC films deposited at 1180 °C on the AIN layer of after
annealing, the biaxial stress of poly 3C-SiC films was obtained as 896 MPa.

Key Words : Raman scattering, Polycrystalline 3C-SiC, AIN buffer layer

x

1.

42 43 BAS}D dE Si-M/NEMSE Si
9 11 eVel W WMegoz s 100 T AF
g3 SOS$ SOI o] A$E 300 T7A A}
g0 7bs3Aw, WAk M/NEMSY ¥& 24

=2
[

74

1=
Zz®

TAE FE}7dE 2 AV Ao old
Si-M/NEMS¢] EAdE FHT &+ & dge
2 % 294, 714, 7144, e, 334
54%% opde Si mAERIMEIES o8
T &= SIC-M/NEMSel dig #4o] Fdisx
Aot SiCe Siol Hl3| M=o 2~3u) o] Fx

FHEET} 37 Holy & @A &=E 7}
2w Fehd kAR UREAA, WAEAdol ¢
F353t7] Wi S BAHNME ALgo] shs3)
CH1l. =3, 3C-SiCE HagHz ZZHE 4H,
6He = 2E, Si 719 5 "9 9o o|F2A

1. SAH ST MO MR EA A ZSE
(BAA| &7 FH2E 4129)

a. Corresponding Author : gschung@ulsan.ac.kr

MRt 2 2008. 4. 7

1RE A AF 2 2008. 5. 20

AAL2EE 1 2008. 5. 23

493

Agdnt. olgg oFEAAAALY )
FAAAZ 4 71#e A2+& F37 3C-SiC TAl
TZE AZo] golstH, wuto] Hojd 7AH &
4oz <3 RF % ulo]2& M/NEMSEX 4T
7F &3 AP Q2]

gy, 3C-SiCE Si 71#oll FH o)F A%
& A$ 7l vhuke] AR %) I
FATQ@ %)9 Aoz A & 2EHAI} LA
o o)A M/NEMSH &o 2 48270 "cH3].
w2k, SiCot Si Alolol A A st AARA g
BB ZA T Zolo o3 AL Fo|7] 9T F
&3 B F= Aol BEA SIC AFS 93
&3 Fasioh

gutqoz  SiOF A7FH Addg H$
EQoR A3 7|Hoz Bo] ALEHIUA T
og ¥EA EFFAAME AINe] mEH SiC
%S A% 7IFeze #HAHol FUHm Yt
AINS Sy Fxolx| %, SiCee AAEAF
o] zpelZ} oF 1 %4tel YA ¢r] w&Eel SiCe
Sio] AR o) HAsE 2EYAE A
A 2d F Ut wadr, 2EH2 FAE Q3
HA [7)H BEAQA AzlolFxe A4S g

Azt

H



J. of KIEEME(in Korean), Vol. 21, No. 6, June 2008.

& & Stk ARolgEY B¢, HAZRFH 2 BA
o] glon HAXI&EE T JFE Frh =S

Aol FEE W HATS XY & AAE
I&EE 7M. o33 24F M/NEMS # -84
- S8 FEo|f.

dgkx o7 3C-SiICE %% @ monomethyl-
silane (MMS, CH3SiH3), tetramethylsilane (TMS,
Si(CHs)s), methyltrichlorosilane (MTCS, CH3SiCl),
(0.02 mole % CsHg+0.04 mole % SiH.), diethlsilane
(DES, (CsHs)2SiH2), tripropylsilane (TPS, (C3H7)s
SiH), dimethyldichlorosilane (DMDS, (CHz3)2SiCls)
2 hexamethyldisilane (HMDS, Si2(CHs)s) 53
2o AAAES o] &sta AoH4]l 23y, Sigk C
& 7t Jt22 5 EH AFee S A Sig
Cul &9 Aozt oJH9 SiHse A$ FEAo]
E7] Wi HIY A7 FEAAY 540 Ho
o 3EFE Aot AL GAATAE AL
%og Z=a 23]

A9 SiICE A=Y oA AA ) 2
W7k e] vlE ofF FQastt) wheel] o] H|e] xr}

Fod FdHez g4 gojgrt F4En Sic 2
4& AAAN71= delA wrgae Hp9k MHDS #

TA Abeld] 38 Wb g1} o] FojY,
[(CH3)sSil2 + Ho > 2[(CH3)3 - Si - HI
[(CHs)3s - Si - H] + Ho —> (CH3)n -Si - Hm.

714, n® me HFECIL ntm = 4o]t}[5]. $
o 3y wgAozRE HMDS #Abd w3k

C/siel A 3elete AL ¢ F du, =W
C/Si 24N 3 AR A P ENoz F
PEG6-8. YHHen C/Si 2AMI 39
HMDS$F #9722 (HatAnE  AM&sheE
SiC 434 Zwgel 9% Mg o gech e
U, SiC7h F2E W Ar Zha7h oju @ 4ue @

[
A

£ AFdEs (HetAr) £97]60A v 5

e EUI BRI
wheha],
4 AFA) HMDSE AM&3te] APCVDH O R th

H
A7 AINYol Az ZdA 3C-SiCY 38t
C/Si 24v& Ao x=3 njgzzel gt
Aoz JAA EAC ~EHAE HrlstHnh

2.4 4

2 AFolA 2o AFES AEE WA Si(100)
71 3ol ALo]x 800-850 A/mind AFELES
7ZFA 3 = 40 kHz B2 vty EE Agggo
2 %7 400 nme AIN wuts FHAZT a2 o
So] APCVDHo® HMDS 9 ATAE o] &3}

494

o G¥d FFE=dA 2 A 3C-SiC HLE A
FPHOL 22, 3C-SiCE A3ty Ad Ar 7}

22 B Qe ELES AAsGgen AL
oA FHLT7HA LEed 28 AL Ay o

Fo 3C-SiCE T dstA F2FA717] AN wkg
# WE 4 K HAztE (10 x 60 mm?)o
TAH JdE wgBor HMDSE FYstart.
ojuf EwHk7lA~ Aroe] HMDSE %34 urla o]
71A9] BE HE FHEFIEAIE A A
2 49 H; 7l HMDSS E&E Zxs=1
AFEE T B AFoE 8 scem HMDS9F &4tk
7b2~ 2 slm (10 % HotAr)S 28311 tH10]. o] o
3C-SiC "tete] A&+ 0.9 ym/hrsd ol

Renishaw Microscope 1000& ©]-&3}o] zhgl At
T FAHL A4 g widE =T YA
B9 2HL 15 mm AXolx wjgo]l 20u¢ &
Zo® JbgtE de o ARSI o7 A,
AHEE YAFES 5145 nm I}HE 7HA I UE Ar
o] #olA At}

3. 23 ¢ nF

24 3C-SiCe AIN9| AHol 7148 EA4L
43517 e dEZ 02 AINE o] 8317 A
of ojzle] #W AA7I7F FL23}EEZ AFMO =
AIN XS ZAE 23 93 nme ¥4 AA7E
dgom olAL wj$ zZe grolrlel SiCet AIN
AR void7} A HAEA ¥& Aolth, e,
SiCe AIN9 F32kof] tidh glo] g AL
A B2 vty EE 23EE AFE AIN 99
2.0 m F7A¢ 3C-SiCE A7 Fe SiC/AIN
wato] HIARE @49 HYA AIN $o 3C-SiC
2 A4AA717] Aol 800 °CSF 1100 °Coll A & A7
£ 33 Fo AN #Zat o] F5S AT

O 18 Si 73Sl FEAIZ AIN uheko)] o
3 Ao AFo w2 AfE” W} &
3, A, Ixz Ao AN 2% uwz
3C-SiC& FFAZH L EAE AIN/SIS 800 °C ¢
1100 °CollA €A2 & 33 F, 1180 °ColA ttZ
A 3C-SiCe ZHAZT. AINe gut 2zde o
A2l A (65803 cm )3 F(659.63 cm el o] F&
A& & ¢ dvh 9714, AING E; (high) ¥
=29l 65803 cm ' Si 7| ®S AL A
JHoZ B AFdA ALEE AIN A% 9y A9
FAFECH11], 28y, 22 (1600-1800 °C) 2 gt
(8 kbar)ol A A8 AINYIAME 660 cm™ Es (high)
X= REV AN eH dE Aol A TH12]

El..n>,

[e5



521.65
z
5 Before Annealing AIN/Si

g Si(111)

% After Annealing AIN/Si

=

Vf;ﬁ/_,// K‘:ww..w/ Mentssississroml SRR “*"’j
400 5(‘)0 660 760 800 9(‘)0 10‘00
Raman shift (cm™)

a7 1. Si 7199l FHAZ AIN ke o 3
A elo] B S 2HEg,

Fig. 1. Raman spectra on AIN thin films
deposited on Si substrate to annealing
conditions.
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Fig. 3. Raman spectra of poly 3C-SiC deposited

on annealed AIN thin films.
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