Properties of ZnO thin film coating Ag thickness
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Abstract : We prepared ZnO thin films coating Ag on glass substrates at room temperature by using facing targets

sputtering (FTS) method. ZnO thin films were deposited with same conditions. Ag with various thickness of thin films

were used as intermediate layers. The electrical, optical and crystallographic properties of thin films were investigated by

Four-Point probe, UV/VIS spectrometer and XRD. From the results, we could confirm that the thickness of Ag layer

changes the electrical and optical performances of the multilayers.
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Deposition parameter Conditions
Targets ZnO(BN)-Zn(5N) Ag(4N)-Ag(4N)
Substrate Glass
Base pressure 2x107° Torr
Working gas pressure 1 mTorr
Substrate temperature RT
O: gas flow rate 95 0
Deposition time  |17m (4}), 17m(3})| 30-120s (F)
Input current 03A 005A
3.2 ¢ EE
822 Ag SOl Cet 288 ZnO 22 NHER S
E Lietdh J20ICH AgEs S0 met 420MH Zno &
o] M0l 2 B2Z LAss AS HAUF £+ AUs=H,
ol MXe

£ AgE0| ZnO 2Glo M0 s IES
2Z MaHE

»

L —~@— ZnO/Ag/ZnO

—
=]
-
T

L.

‘Working pressure : lm'l":rr\

Resistivity [Q°cem]

-Input current : 0.3A, 0.05A o
:0z gas flow rate : 9.5,0

lovl AL 1 i 1 1
0 30 60 90 120

Ag deposition Time [Sec]
A8 2. Ag B2 M2 2 ZnO/Ag/ZnO 2124Ql &

832 Ag B3 A2t B3 E0gs LEHY =0l
Ch Ag & ANZ0| BII12+8 dxT= Botet=d g
8, SUE2 Zadts ACZE LIEtHL

100 -
o 80r
s ;
=
[ .
£ 6or:; ’
£ Ag Deposition Time
(2] . OS
g
E E: 30s
= 5 < 60s
20} 90s
i . . . 120s
400 600 800 1000

Wavelength [nm]
8 3. Ag B AZ0 T2 ZnO/AgiZn0S EtE

Od84E Ag SEAZO Ot ZEE Zno =Y
XRD WHEE LIt JBOICH HEE 242 (002) ¥
o I3E UEHHALD, Ag SHAIZ0| SO1g+E I3
A2 BOEE 2 + AUD. Ag IIT= SN2 B
AT EF6t] LIEHLER SO

0% 1o

Ag deposition time : 0s, 30s, 60s, 90s, 120s
g Working pressure : 1 mTorr
Q B ‘6 Input current : 0.3A , 0.05A
= ]
s » 120s
.Q. " —— PN
3 905
- | . adarob ik
Z é0s
.g M‘nﬂ L " N b
S [ v, 308
= A
ot L . 0s
20 30 40 50 60 70 - 80
2 Theta / Theta
T8 4. Ag ZRAIZ0 OHE ZnO/Ag/ZnO 09| XRD
HE
4. 2 E

2 g7HAE UE ERXA AHEHZYE 0S50
ZnOll AgE M H3t0l ME USUE MAESIRAC. ZnO
S ENHEEE SUTE AgES SEAIZN Tt 2 ¥
32 ZEU2M, Ag SEAZ 30Z0AH B2 80% 0142
SWES UEUN, HIIEZEIL AgE &2 0&E
ZnO =20l HIGH 3 ZAGHs AE & £+ YUL. 2E
=S (002) Lo E LIE 202 USH, Agd
FAAI2E SO0l Tt (002) EEo SiE M3y ATl

SIEE 2 & AAULL

ZAS 2

0l =28 20078 Sil &3 21 ALYOl 243101 XH
ZIAE.

& 28

[1] S.H. Park, HM. Kim, B.R. Rhee, E.Y. Ko, S.H. Shon,
Jpn. J. Appl. Phys. 40 (2001) 1429,

[2] E. Bertran, C. Corbella, M. Vives, A. Pinyol, C. Person

_and 1. Porqueras Solid State Ionics, Vol. 165, Issues

1-4 (2003) 139-148.

[3] Chih-Hao Yang, Shih-Chin Lee, Tien-Chai Lin and
Wen-Yan Zhuang, Materials Science and Engineering:
B, Vol.134, Issue 1, 25 (2006) 68-75.

[4] KHKim, M.J.Keum, Applied Surface Science Vol. 169-
170 (2001) 410.

[5]1 J.S. Yang, M.J. Keum, K.H. Kim, Surface and Coating
Technology, Vo0l.169-170, (2003) 575.

[6] K.L. Chopra, S. Major, Thin Solid Films 102 (1983) 1.

- 434 -



