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C-axis Orientation of ZnO Thin Films Prepared by
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Abstract

We prepared ZnO thin film with Facing Targets Sputtering system that can deposit thin film in
plasma-free situation and change the deposition condition in wide range. And prepared thin film’s
c-axis orientation and grain size were analyzed by XRD (x-ray diffractometer). In the results, we
suggest that FTS system is very suitable to preparing high quality ZnO thin film with good c-axis

orientation.

.M

Zn0O ek A

te-type crystal24]

5974

274

Al (hexagonal)
T-Zolj A e] o]

upA]

£-8k-A A4 A} (acousto—electronic  de-
It FE o] ozt A}
n0& 1 4+ gl Az
R
e €]
7hA] €]

device),
vice), ILFIE TH @4
S50 Johh. EF
Z7¢ wt

™ oo 0@

1 i3



4% BPHAAAEYUoE ARE 200 Bty -F v)3

F7F A T
ZnO srete ARgH oz 7|dd FAHQUA c-F
o7 4 99 &4 (preferred orientation) 2 v -
el od 548 o]R3le] S48 F B B Substrate
< b A¥AIFe viAse] gdETh vt
o c-% WEIE 7n0 o) WA 2| o5 2 ———3
zto] 7} ltt, B3] AHEE & A8t ZnO = .
& AR A% NBeE, T 22 2x s|we ” B
uix] Z A9E stay FY AFHE &7 oF . Mask B
ujgkol] ek mACH L HIEI QAR &2
qUAE 2= A4S 3 SR PEE Pl w0
Ak o] ol 710 712 FE0] ZnO e - Fig. 1. Schematic diagram of the DC FTS system
Z wgde dsriglE FHd dlelzt AAET
upEps] AHEH )& 2t AR Al 7]The] EAl O M Hizwiel Zo] yl@e] A7} gAE
& geha e AWt AnEYe A E E upEEI A ko el SlHd JAFAAg A
A A SEel] AdSg 2he] o] ] Aol A L elHelA Aoz AAE FAHAA B

&1 Al 3 awsah zejzoh)e - 4AE
AGADT. mepA ey 7}

& & FHA %
A=shs Afols olefg c-F g o8t # = J s «] 7]?&%—%"“ «]fi ko] EAkg FHa
A& Ao & dart vk 2 Y & Urh E=3 23 dxe YEEF 9
2 AFA = HRHFEALAHAHH S o] & g o] &yt FXIHo] e vi~ gEAgME T
sted 0.2~10mTorre] 4bA 7hghEoAl Bhahg FH & 7 U FHE VR ok
FAstAn. AR AN LAY S Sozet £ AddAE 1 19 vebd 29 2% 100mm
E& dUAE e -dAE FEe F82 9 Zn Y=Y B Si1(100) ol ®HE
il o] o] 23ts FXAIA 0.2mTorre] 7hskEet  05m ASAIT (SiON/Si)) & 71#Ho =z 3ol 0.2~
M= ohg Al WHE do £7) o} w3 10mTorre] AtA 7}2¢ 7|83es 30°C~500°C,
b kel FE Yol & uUAE A base preassure 8x10""Torr, = %7 (8) 100~
WA 7l FEE A dAT 3 delA 500nm= W37 ZnO e I&‘s}%lu}.
Si0./Si(100) 71F2lol F3 =271& ¥WIAIA Zn0 AZE ZnO Bete] FAlE a-stepgE o] -3t
=g FE slon Fa wgr) atuke] 94u)| &
AW u TR B dere TRereloh Table 1. Sputtering Condition
HAAR 1 0.1~0.8A
. Als{ute 7}2%49 Poy 0.2 ~ 10mTorr
71BRe= T, 30°C~5007C
B A8, ad 11 2o ARG AN~ base pressure 8X 10 Torr
HE Y 32 AFLEld Zn0 Blere A et A 8 100 ~ 500nm
EFA Zn (4N,99.99%), 100mm




36 TR Z I A339 A1E 2000

3.1. Abelof] G2 ZnO Bi2tel o-% &Y

rx
B
N

Fig. 2& 7|#2% 300C, 500C¥ o
2% Po.o ¥t wE WEAE 4G0] ¥
ehd Rolth. 7|#eE Ts7F 300Ce 4
Zhat Gl s 4705t

tom Po,7b 0.5mTorr ol A s
o I ol At Thagie]l &
7M. ol d BH

z oW
M

oS
}O{l
(o
o
-
o
I M B oox 2

oS
N
N,

N
=
o
2

rQL‘dm

K

m
it

i
e
£
)

2H52] mobility7} 27] w&d o
A& AAE FE83] Fobd 5 g
Fgol vma= Fog AlsH

d = Po,7} 1mTorrd|Al 7}4

HoE B o
&
oA e [ rir _E,

o
fu
i

2
2
)=}
-
ok
%
o

>*¥

~3
o X

Fig. 3& A% Zn0 el whss) Wso] o
2 234, 728 542 derhn Ao 33

_ 6

é" —&—T_ =300[T |

3 [ --O--T, =500[C |

’ sk 5 =500|nm|

@ on Si0O,/Si(100)

-1

U

En

< 4T

=

2

4

&

23

=}

«

=

T

© > s | ol 1
0.1 0.5 I 3 10

O, Gas Pressure P o, {mTorr|

Fig. 2. O, gas pressure Po, dependence of s of
ZnO Thin Films with c-axis dispersion angle

8 —T v T T T

¥ -O- —A— T _=500|C}, Py,=3mTorr ,;,'8 80
< [-O- 8T =300[C|, Po,=05mTorr **
7 3
o OF
<
£
=
s of 5
=
2 . &
Lo 8
s F 140 @&
2 o /1 ‘ £
2 ' ;
£ 8 =&-- --O-- : Grain Size <D> { o
2 —— .40,
2 s : 50
; 0 L i " 1 | ! 1 " i} 20
“ 0 100 200 300 400 500

Thickness of film § [m)|

Fig. 3. Film Thickness & dependence of 4 and
Grain size <D > of ZnO Thin Films with c-axis
orientation
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