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Effect of Surface Treatments 'of Polycrystalline 3C-SiC Thin Films on Ohmic
Contact for Extreme Environment MEMS Applications
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Abstract

This paper describes the TiW ohmic contact characteristics under the surface treatment of the
polycrystalline 3C-SiC thin film grown on SiO/Si(100) wafers by APCVD. The poly 3C-SiC surface
was polished by using CMP(chemical mechanical polishing) process and then oxidized by wet-oxidation
process, and finally removed SiC oxide layers. A TiW thin film as a metalization process was
deposited on the surface treated poly 3C-SiC layer and was annealed through a RTA(rapid thermal
annealing) process. TiW/poly 3C-SiC was investigated to get mechanical, physical, and electrical
characteristics using SEM, XRD, XPS, AFM, optical microscope, 1-V characteristic, and four-point
probe, respectively. Contact resistivity of the surface treated 3C-SiC was measured as the lowest
1.2x107° @ - o at 900 C for 45 sec. Therefore, the surface treatments of poly 3C-SiC are necessary to
get better contact resistance for extreme environment MEMS applications.
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Fig. 1. Images of AFM and optical microscope

according to surface treatments of the
grown polycrystalline 3C-SiC thin film.
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Fig. 2. Surface SEM images of TiW thin films
(a) before annealing and (b) RTA (900
T, 45 sec.).

a9 3& TiW/tHEA 3C-SiC Aol Tiw =2
me) AARAY WEE 243 XRD Z#zeolr)
TiW Erehute) & 928 Yedy] 98 XA ¢
Az 2°2 nARAYI A&V BEE 20 W
z=Alsted 3" 248t 29 3@ e dAE
A Fo TiW 29 244 H2E 44 YEd
o dxg AdE Ti =27 TIWRD o 28
velgon dxgfe e Ti #A37t #FAs
i TiW 2A9 szt 4$ ZstA Jersdt o
2, dXEE gl uhet Tio] gifie] TIWE
AAgE S ¢ 5 AUtk

a3 4= dAZ] dF Tiwe Sice 384t
Ade QAL syl 93 XPS depth-
profile® YEld AHolth. 17 4(b)e] RTA 900 T,
45259 Ar 9710 A 33 depth-profile? 1
g 4a)e] dA7 AP AW Apelo T Wb gl
At} ol AL A FAE TiWe SiCel AW 2
o] Az gsto]l A dojuix] Y AAT HHE
ARe & F vk 28y 9x8 A g EA4
g FNETiS O m2dlA ¥hg3r] W&
Tiwel EH 2ol Op7l st o] o Tiol 4
g2 A3 HE: BAo) AstE & dr] Wi A
FAZ YsaE A5 WX FAo] gaFHATh



4000 = .
3000 !
e i
& 2000 !
1000 ! f
» W
0 o Smmwime
30 40 50 60
2-Theta
(a)
5000 T
4000 5g
s 3000 Jg
g §\
2000 o
Ti !I |
mng 1 d \\N -
30 40 50 60
1-Theta
(b)
ad 3. 449 (a) A, (b) F9 Tiw =gl XRD

Fig. 3. Variations of XRD crystallization peak
of TiW thin films (a) before and (b)

60

40

20

Atomic cone (%)

A4 3 W

after annealing.

2, 0 1s
O 5 = Ti 2p3

on i,

......... == 8i 2p
= —% W 4d8

0 500 1

000 1500 2000 2500 3000 3500
Etch time (sec)

(a)

60

40

Atomic cone (%)

o e R

-o-Ti 2p3|
O s

ag 4.

0 500 1000 1500 2000 2500 3000 3500

A7
3C-SiCe

Etch time (sec)

()

(@) A (b)) F9 TIW/HZEA

XPS depth-profiles.

Fig. 4. XPS depth—profiles of TiW/polycrystalline

3C-5iC

(a) before and (b) after

annealing.

237

A7 AA A BEE =5, 42078 A3, 20073 3¢

ulghx, Pt & AuE A3 WwxgoRn ALEs)
Tiw/d 23 3C-SiCE L&A % 3
&9 HEog A4 75d Roz Ag"EcHIl

29 5% #W Age Aol wE TiW/o2
A 3C-SiCY 1-V B4 T4& verd zojrt, &
Ag Aol TiW/dhdA 3C-SiCe Auzte] 4=
o] ¢+43] o]Fo] A ol AF/ A Z2A
Zgon HAEA adfzZe et RTAQ
%Eg Z7MA A wel Aol FA4 gao

2 HEATo &, dxg A @8 700 C,
900 T Zeolr w$ HPHo2 yeyth H

o], CMPS &2 AaEd 5 idsgers AA%
W AR &9 F9E AAE = ) o] o
Add el BdW Adr] &g o2 A% H=H
Aato] o}z RTA 900 T &0l 45%7F &
APe o, A 5% 2 HEEHLE 48 F
olt}, @, RTA FRA 1000 C o4 &%
o 18 238 A F5 HSZ syt AYHT
g 7ol AA3 Aojsts Ao Fgstrii2]

0.04
-« - = Ag-grown
0.03 f|~— — As-grown OO
——— A ETOWI (900"(?)
—~ 0.02 [| W CMP  (9007)
-« w—% Oxidation (900°C) -
o o.01 | P
h N o -
= -
& 0.00
= -
Eoal _ -
o |
-0.02
-0.03 F
-0.04 L . . L L L 1 i
-5 -4 -3 -2 -1 o 1 2 3 4 5

Voltage (V)

ay 5. EW Aad 43y e we Tiw/o
AA 3C-SiCe I-V 54

Fig. 5. I-V Characteristics of TiW/polycrystalline
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