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Crystallographic Properties of ZnO/AZO thin Film
Prepared by FTS method
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Abstract

The ZnQ thin films were prepared by the FTS (facing target sputtering) system, which cnables to

provide high density plasma and a high deposition rate at a low working gas pressure. We introduced

the AZQ thin film in order to improve the crystallographic properties of ZnQ thin film because of the
AZO(ZnO:AD thin film has an equal crystal structure to the ZnO thin film. ZnO/AZO thin films were

deposited at a different oxygen gas flow ratio, R.T.

current.

2mTorr working pressure and a 0.8A sputtering
The film thickness and c-axis preferred orientation of ZnO/AZO/glass thin films  were

measured by @-step and an x-ray diffraction (XRD) instrument. In the results, we could prepare the

ZnO thin film with c-axis preferred orientation of about 6° on substrate temperature R.T.

flow rate 0.5.
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Fig. 1. Schematic diagram of ZnO, ZnO/AZO

thin film structure.
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Fig. 2. Facing targets sputtering apparatus.
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Table 1. Sputtering conditions.
A
a9 Zn0O AZ0
ErAl Zn-Zn | Zn-ZnO:Al
27 JF 7x10"" Torr
2] 44 2 mTorr | 1 mTorr
1% 2x A2
o AF 08 A 06 A
Ab b f )
[ 0, [scem] 1.0-04 0.3
0, [scem]+ Ar [scem]
T F7 (nm) 800 nm 200 nm
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3.1 ZnO "lato] MATIA FEd|o] o2 FE2
a9 3e Aa b fplel @ WA e
Aol 38 Zn0 el FH&S UE Aol
b2 & shzel ol FAhgl W FAE EE o]
Frhshe R HAFE . olge WA shn
o baoh Fehzmh ool AobA T ok b
o)k s EH&o] 74t 7ol FEHFAAE ZnO
of Z3kgol Fhelo] wEold,
‘Working Pressure : 2 mTorr
Sputtering Current : 0.8 [A]
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Fig. 3. Deposition rate with O» gas flow ratio.
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Fig. 4. XRD patterns of ZnO/glass thin film

with Oz gas flow ratio.

A7O utete] AR, :
#510] d3 9 2L @ges o
Zn: Al-Zn: Al % BHHAE o] &3
e 04014 AZO e (002)
peak7t 7H EA dEbgion, wiete
A I}~ %—%W] 03914 102 @-cm #
UERAATE @ Zn-ZnO: Al BAS
o= (002)¥e] FH Fas PgEER ggten
2 7bs fE) 03944 10! Q-em HEe e
Vel A-AE Y wAEgE vms] By Zn:
Al-Zn: Al #4 EAE AHE& ol 43 ZH$ Ak
7}* o] FEA 0] ol AAA o] HojHthes A% o)
drd., wetd B oA AME Zn(E4)9 ZnO: Al
<m@aeuugu%4@*wﬂ2ﬁ¢7u:%%
H 03904 10" 2-cm

2 8y

A8 sy

EEEINEL e

8 = =

981

A7 AR 58 8] 7R,

o=
aH-

A24 AZO wimtew
Ashen,
AZO ®ute] XRD #d ¥ &

A7A A9Z, 20041 9¥

AZO

srebe A% 00 AR AUE 93
wQste] o F A9
Frapulel uhe Zn0/

Ltebd Fojth

o F—?‘—'

13 5% A4 kA

800[nm]

= 200[um]
3,
&
2
£ 0, gas
=
= flow ratio 0.5
Z A 0.6
Z A 0.7
L L L L H
20 10 40 50 60
20 [deg]
O 5. AAavtA fEeld M E ZnO/AZO/E

g
7}~

o) A 2

AZO vhuto

Zn0/%2l et} ZnO/AZO/Fe) whtel ¢ % §
A g

)
=
4

a8 6

Fig. 6

4} v s
2 (0024 34"
frgn 059 A%
o 0.72 069 a7t 1Y

ureke] XRD ¥

. XRD patterns of ZnO/AZO/glass thin

film with O» gas flow ratio.

%W bazbs fum 05904
sz EdE Aok At
L ECERET
49 7K ol B
Y 49) A¢RT 2 WaF 2 0/
ARENEe % & Ak 1Y 6

gt
@

$-

o] AE(405)E JEbdR Folth

12 - L1 ZnO/AZO/glass
—O~ZnO/glass
10 -
8
6~
1 1 il — 1 A 1
0.5 0.6 0.7 0.8 0.9 1
O, gas flow ratio
LAYk FEFRY) mE ZnO/fE #

A5, of InO/glass and ZnO/AZQ/ glassthin

- film with O: gas flow ratio.



J. of KIEEME(in Korean), Vol. 17, No. 9, September 2004.

@)
o
124

o
!

=
e

T veRd HEeE o] ZnO ul
e R Rl FEE A4
o AZO ‘#E}%oﬂ
AU &EE =
ukol @Zé Ao dT¢FL 17

o

o i)
o Lo

]
K
=

+
32
5 o
2
rir
<
@)

a2 £
2
2

[t :)N ox
@]
£

o
o

. ZnO/f-d 9]
22§24 05-0794 XRD ¥4 Jllﬂ
g 7bg & H3E HgA 0.44
AgeMeE qomde FdE gzs veEydd.
ZnO/AZO/fr el 9 Aol Aba Jhag-2H) 059
A b4 & XRD " 938 Byer o F ¢4
gk EE 059 6 winkel g JeEhydch
ARH T 7ZnO/Fr e ‘1}294 < wr} ZnO/AZO/
£ 1-2° A% A
L} EbE 2: 3ol sk ol—t— AZO ¥k

HLuLo] C*——-iT

HH—‘E"“ OP—r?i:ﬁL%
o} A 4gE v A7
Ak wels ZnO/AZO
FBAR 4z 2 SAW "HER9 &4 A Ti/kt
Mo, Au 59 27F8} A=4 dhehg o
& AR Az e Ao AnES
A2 Ad wue) &
ZnO ¥are] HTh o
o] #H71A 54 AA
S AIA ZnO BFRFY
2

oo MdAE 2

3o

[1] W. H.G.Horsthuis,
integrated optic sensors’,
Vol. 137, pp. 185, 1986.
(2] AE=L, 138 REE, 58, S
“RF vlI1UEE

2 =#EHgol
8 700 4 vheel B A7,
&3 = A, 1564, 9

p. 798, 2002,
[3] &8 Aldg, v

“ZnO  processing for
Thin Solid Films,

982

(4]

[5]

(6]

[7]

(81

6%, p. 481, 2001.

S. V. Krishnaswamy, J. F. Rosenbaum, S. S.
and R. A. Moore, “Film bulk
resonator and filter tech-

Horwitz,
acoustic wave
nology”, IEEE MTT-S Digest, p. 153, 1992.
FUE, £A%, A9TF, Fod, 499, 49
3}, 7748, “FBARE ZnO/Si 0/Si ¥dtel 2
A3tx SAd #e A7, AVAAA 5
=EA, 169, 4%, p. 711, 2003.

K. H. Kim, S. H. Kong, M. J. Keum, 1. H.
Son, M. Naoe, and S. Nakagawa, “Thin Film
by sputtering
system”, Applied Surface Science, Vol. 169,
No. 170, p. 409, 2001.

AR8, FRFE, THE,

properties facing targets

A0
T o

=

2

’

Nakagawa, M. Naoe, “T]gE}A 2] 25
98t Co-Cr #Hete] Az A7 A AA

3
~ 39 E
=S

rrr_-%_m

JQL‘__rE

o df

£, 119, 535, p. 418, 1998.
2%, A48, ‘qEad 2HEHggd 9
3 AZO(ZnO:AD uhete] A", drldaga
83, 174, 4%, p. 422, 2004.



