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Dependences of Various Substrate Temperature on the Structural and
Electrical Properties of ZnO Thin Films deposited by RF Magnetron Sputtering
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Abstract

In this study we investigated the variation of the substrate temperatures using RF sputtering to
identify the effect on the structure and electrical properties by c-axis orientation of ZnO thin film. ZnO
thin films were prepared on Al/Si substrate. In our experimental results, ZnO thin film at 300 C was
well grown with (002) peak of ZnO thin film, the thin film showed the high resistivity with the value
of 59x10° Qcm and the roughness with 27.06 nm. As increased the substrate temperatures, the grain
size of ZnO thin films was increased. From these results, we could confirm the suitable substrate
temperature of ZnO thin films for FBAR(film bulk acoustic resonator).

Key Words : ZnO, FBAR, Substrate temperature

.M E

HZ wEA Agrige] TAHHY wE o
29 Ogd Aage dFHAX L oy AR
o U3 8 WY xg Fdi=e] Au g 2F
ZnO ¥e wurtzite 43 F2& Ml 232
A ANFA GGelA e e, AN, 2
g AVIZIA 2 8lAE A7 FEA S, 2= A
A, 283 §& H=ERE 714 4 EWdLTA,
7l238%E AN, dgtiele s, gEgAA, FHizt
59 g3FE $EEok LA UHIL 2
Z YAEALE E437] 9% ZnO A2 frH,
AYE, F54 99 59 JH Fo FAHHE &
tAA wigutr Algolo] Fo ©AA 1% A
FAEE G go] tnfol2e] SLHI o,
ZnO7F Zte A3 gAY wet & wHdg SA

1, 47U ED FESHUSESR
(@7l YAl Het7 HHES 300
a. Corresponding Author : jtsong@yurim.skku.ac.kr
YAt - 2007. 9. 7
1xF A AL 2007, 9. 21
AlAL2tg @ 2007. 10. 22

o] YA ol god wAA vetg Fr1A A4
S ZEd2l o™ Zn0 WHe 4d EA4E g8
2 3l FBAR, SAWS 9 £24td H&37) 98
AE 2 HAY, $53 & gy, BEE B
B AR dFHe ) oEjFd /XS gukH
o7 ZAAY JBexyY FF AY == IAF
9} g& FFZAS s ZALD3] =
B Ao ZnO Wty H71H E4E FA4A
7171 $shd 71%% o] W3le] oher 100 C, 200
T, 300 T, 400 C, 500 T Z&sHn oo wa
Zn0 WY & BHW& o] wute) Az A ANH
EAd vX e F%e FAsct

2.4 ¥

ZnO urete] o djgygo] A8 2 H7]H EA
of #A437] A8 2% we& ZnO Wt P2
A, ANY BHE ENEHT. FEsvie 9A
AZZ dolo AAL 8 587t o}HE (Aceton),
Wee (Methanol) 22 %2&3 A 3+ &
0] (Deionized water)& |83 58 o4 A3



1. of KIEEME(in Korean), Vol. 20, No. 11, November 2007.

% 7&% -r?'i} if"}ﬂ'
0x10° ¢ mAFAA
il 200 nm/] —rﬂ]i
djato. RF wfAUEE 29
o] &43te] @A drate FAI[NFUG. FF

R
T
ox
o
9
i
o
o r;'L

B A&

Z23¢& 7h2n Ar0:10:10) BHA T Z1wse] A e
7 cmE® FA8 L ZnO ¥HE FESIAUT 71
5 A%d we dee E4& BAss 2F

g Zn0 wtel dAFze wAzAY E4& 4
& X-ray diffractometer® o©]-§3te] A7MAY
AFZrol ZHzh 40 kV, 50 mAolZ, 4 Z+& 20
~60°, 27 A9E=E 005%sec, =¥ Aloj=RE
01°2 3t ZAsgen, 4HER 3% ALY £4
& 93 Z+z} SEM(Scanning Electron Microscope)
37} AFM (Atomic Force Microscope)S A+&-3t% T}
8] A 82 (4-point probe)E o] &3l9 ZFA3ATh

3. 2 o 1@

a2y 12 7% &5 @& ZnO ¢ e X
A Fgd BY &3 2 wEE deEdith
1 m¢ 594 FAE 7/HAE Zn0 HHe 7IREE
o wstd wat BT FA dF V¢ 2=
7} 100~300 C7HA F7hghel wel 344°14 7
Bl 2 ZnO & Heke] (002) F HAE &
AAHE AL Boln & wEggel TS &
Ayt 2 1| EsE 400 Tl wA®
3628° (101) wz9 AAZ 2 o AR 4%
HE A% Bo|dA F vax Ao Faste
A% BgR 500 T 2FAdAA & & Axel

— gg¢
E-] =S
QQE
_2 S &
5 m sodc
= J\ A 400°C
Q |
g [ | N __30dc
% j\ 200C
= fs 106C
20 30 40 50 60
2 0 [degree]
ay 1, gesd wWE Zno ¢F =% XA

A 9H.
Fig. 1. XRD pattern of ZnO thin film by
variation of the substrate temperature.
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Fig. 2. The surface SEM images of ZnO thin
film by variation of the substrate
temperature.
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Fig. 3. AFM ZnO thin film by
variation of the substrate temperature.
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Fig. 4. Resistivity of ZnQO thin film by variation
of the substrate temperature.
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