=2 M7 | A 288 2008 SlAHEtE0 s =23

¥ =0 OE 23

3CSiC =29 JIHAE S4

Mechanical properties of polycrystalline 3C-SiC thin films with various doping concentrations
Yun-Myung Lee, Gwiy-Sang Chung‘
School of Electrical Engineering, University of Ulsan

Abstract : This paper describes the mechanical properties of poly(polycrystalline) 3C-SiC thin film with various doping concentration, in
which poly 3C-SiC thin film's mechanical properties according to the n-doping concentration 1%(9.2x10"cm™), 3%(5.2x10"cm™), and
5%(6.8x10"cm’) respectively was measured by nano indentation. In the case of 9.2x 10%cm™ n-doping concentration, Young's Modulus and
hardness were obtained as 270 GPa and 30 GPa, respectively. When the surface roughness according to n-doping concentrations was
investigated by AFM(atomic force microscope), the roughness of poly 3C-SiC thin film doped by 5% concentration was 15 nm, which is also

the best of them.

Key Wonds : 3C-SiC, Young's modulus, Hardness, Nano Indentation

1L.A E

SiCe Sill HISH vi=2401 2~36H01& =1 SEEEI} 3
HHOIZ FO0iL =2 8 2% E I =2 "

o LiRAlY, Uasigez Qs 3g #38 M/
NEMS(micro/nano electro mechanical system)Oif S&3t
Il .98t 70 JYED AL K3, 3C-SiC= bulkHEH
2 HEg= 4H, 6H-SiC2 €2l Sl HUEHZ 0IFE
FEECO 0IHIIBIIE=E ZBEAI31010t E0I6t2 DIAI7
XE 40| MM, S0, E2 AN S92 J(B &F0I
Jtssted O 8201t e Lk SiC #as8
M/NEMSOl S858t21 flAE

SEM S, HHE, FON+S4, ¥X0SZ, TCR
(temperature coefficient resistivity) St 22 M&S &
IN, ¢N S50 oLzt 3&, B8, 2&, 24,
I2EY, HRSH sSi &2 JIHE S40 &8N 244
0{0f BICt. S5l M/NEMSS] Z 2, =g SXEE 28 |
Z’ S ~BoliO} oDI 20 J2IAE §4 OI =005t

Hs} -=v’-’S‘. st § OtLCt. t—’#‘“—l 3I31I" g4 E’gﬁ}
geills 2 201 stEMe HHE 0EcHH =Y
BaAs2 ZEE SAM EFE £ AL, 0I0I3Z20(H
o 3] AIBO CHet A0l Dts6in 23 si40l &2E
Hol Lt 2UYE AISSIALL

Metd, 8 SHIAUMAE n-SZ0l Tt CHZEE 3CSiC =
oiol XRDZ SN SHE SSAYSH L& Lk 2
HoZ J|HN sS4 SENes BEE é’gﬂl}.

2. 8 #©
2 HANAME 32H2 HYE Sl CEF 3C-SiC

BlOrS Si(100)7(BH0H N E®CH (a) 38 SOt 800°CHIA
HCH+H 0l 23 HEHAE £, (b) 58 SO 1000°C 0lA
CHy+H,E O0I83tH E’S‘&I"g% SHMLCL () 1,3-DSB
(1,3-disilabutane}+H, & 01235l 800°CUIA 308 S0 Ci&
A 3C-SiC =tat2 ’é"é’i«?_m, n-ZEHE R NH:;E 22}

1, 3, 5% 221 ILRCHS]

3.2 & &

J8 12 Si JIEf0l 1,3-DSB+H+NH; E8JIAE 018
6t04 1, 3, 5%2 TEE 3C-SiC 222 XRD ABEZOIC
[11]. S¥sZI BE+8 sicuinliael /Xl 202t
SO 0|S6IH L3S A2 24 ¥UCH OetA,
n-TEEEL BOtol Tet CHEE 3C-SIC R AT E
o g 2ol K3, n-EUsE0 5% U= F&4HE

SiC AXIPEE EdolX R&E & = UL

Intensity (aw)

35.4 35.5 35.6 35.7 35.8 35.9 36

20
02 1. CZE 3C-SiC %9 NH; SZ0I [HE XRD
AmER)

U SUAEE i MSE S8 ZEE  Olivertt
Pharr®l ZYOIH RESIAIY SHES B JAHE US

ZC0h & (HUIA P= Rot6t5S UELUN B, m2 22
AEU 2o ZEELL

- 368 -



P=B(h—h;)" (m
OJIA, hys 81 MHAI HFHAE LEYICL & (1)
£ ¢ Z0l0 Tt 012, LEl 201 =00

= Bmlhga —h)" "1 @

OIOIM, St= LHUE UEHHO |8 84X E8
ZEst o2 24gtS LGS OSD 20

_dp_ 2
§= = \/7?\/28,. 3
GIIM, A 2uXe FEHNE Ligdc. & 2
G R8 B84 E.2 OSD 20l SORCL

(1=0?) (=)
B, =%+ 7 @
B, AIEBEI AT ZEUMN RE BHAS E2
Gl 20 LI &= UL

1—1)?)

2
137,= (I-EU L E, ©)
OOIM, E% v 22 wnte  Baiis
ZOISHIOND, B8 v 22 Uk QTS SN+
ZOISHIOI. Mm2tM, & @ G)UH esH+ EE

Fe 4+ AU
BH YT HS OISD 20| LIER 2 ACH
P
H= ) 6)
oIM, P= Y
SUBIHES LIEHWCE
I8 25 nSE SE0 DE OPF 3CSicHLY
BAN4S HSE BOEC. N-TESEI 1, 3, 5%
W, NS BSH FES DIXS BAHSE 270, 249, 236
. GPaZ BEEIULCL

BtE2 LIEHZ, A B=E

Elastic Mokshs (GPa)

o 200 400 00 00 100 1200
Displacement Gun)

J8 2. N-EEsS o8 OZE 3C-SIC $2o
B A=,

08 32 n-Z8sEN OE OZE 3C-SC %22 3k
gtel ©iStE LIEHY NOICH N-E8&Z0t 1, 3, 5% O,

Hardness (GPa)

-
] 200 400 600 s0u 1000 1200
Displaceient Gun)

N2l SEsZ0H OE OHF 3CSIC %o

4. 2 &

2 HRNAHE nEESTH [HE OZEI 3CSIC %ol
2L WS 121D EW HFIIS 242 XRDE EAH
o0 L= UUVE 0IBB0I ST ME wete| el
+9 FEE ABBO

N-TEsZI Z4E+F CUEFE 3CSiIC =949 JHH
o

3
S40 IS 0Ies BLH22 3T 203
!

o Eof
J#ele 3JI9 BOHE HAURSN Y HEIIE SEs
S0} ENEAE LAMOL O XRD EH0M ¥ 4
SOl SiC %9 Ha WFUM AR BARKE A
SOf JaQSl ARD SIC BXASE ZAAIE B0
B 0128 JINE 4O BAHLs BTUE FYS F
= 202 HOIBACL

TRtM, Bet SRA GBS Sof HIIN SHE0 of
L2 D% S4& J202 B3 HEIIE HMogezM 2

88, RF 12|10 HI0I2E8 SiC-M/NEMS 20i0l RE0t
A Jtsg X222 JjUEih

ZAe 2

2 3= DA E[HYIEMH ST
plolE Al W 20061 ER(WENEI|2R)Y HEL
2 gRSSTENCe U|YE Yol £ A3ZNY
(KRF-2006-D00177).

028
[1] J. A. Powell and L. G. Matus, Germany, Vol. 43, p. 2, 1989.
{2] Z. Qin, P. Han, and Y. D. Zheng, Thin Solid Films,
Vol. 515, p. 580, 2006.
[31 1. A. Powell, P. G. Neudeck, L. G. Matus, and J. B. Petit, in
Mmat. Soc.symp. Proc. Vol. 242, p. 495, 1992.
[4] J. Koskinen, J. Micromech. Microeng. Vol. 3, p. 13, 1993.
{5] J. Zhang, R. T. Howe, and R. Maboudian, J. of the
Electrochemical Soc. Vol. 153, p. 548, 2006.

- 369 -



