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Abstract

Zinc Oxide(ZnO) thin films on Si (100) substrate were deposited by RF magnetron reactive
sputtering. The characteristics of ZnO thin films on argon/oxygen(Ar/Qs) gas ratios, RF power, and
substrate temperature were investigated by XRD, SEM, and AFM analyses. C-axis preferred
orientation, resistivity, and surface roughness highly depended on Ar/O, gas ratios. The resistivity of
ZnO thin films rapidly increased with increasing oxygen ratio and the resistivity value of 9x107 Qe
was obtained at a working pressure of 10 mTorr with Ar/0:=50/50. The surface roughness was also
improved with increasing oxygen ratio and the ZnO films deposited with Ar/0:;=50/50 showed the

excellent roughness value of 28.7A.
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Deposition parameters Conditions
RF power 50 ~ 250 W
Substrate temperature 200C
Distance of target-substrate 40 mm
Ar/O; gas ratio 100/0 ~ 0/100
Sputtering pressure 10 mTorr
Base Pressure

5%10® Torr
# 1.Zn0 %% 33 24 ‘
Table 1. Sputtering conditions of ZnQ thin films
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Fig. 2. Thickness of ZnO films as a function of
RF power at Ar/O, gas ratio of 50/50
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Fig 3. The thickness of ZnO films as a function of
Ar/O; gas ratio at RF power of 150 W and
substrate temperature of 200TC
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Fig. 4. XRD patterns of ZnO films at a function
of Ar/O; gas ratio at RF power 150 W
and substrate temperature of 200°C :

(a)100/0 (b)70/30 (c)50/50 (d)30/70 (€)0/100
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Fig. 6. The change of resistivity of ZnO films on
Si (100) as function of Ar/O; gas ratio at
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target/substrate distance of 40 mm
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a9 7. A7bHE 150 W, 384 10 mTorr, 71 %
<= 200C ¥ ®BAZH 71¥AE 40 mmoA
Si(100)71%e] Fad ZnOwtere] Ar/O; 7k ]9
wE& W SEM :  a) 100/0, b) 70/30, ¢) 50/50,
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Fig 7. SEM micrographs of ZnO films on S#(100)
as a function of Ar/O; gas ratio at 150 W, 10
mTorr, 200C and a target/substrate distance of
40 mm : a) 100/0, b) 70/30, c) 50/50, d) 40/60
e) 30/70, f) 10/90 %
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Fig 8. AFM images of ZnO films on Si(100) as a

function of Ar/O; gas ratio at 150 W, 10 mTorr,

200C and a target/substrate distance of 40 mm

ool BAEA 2 roughness Wa#E& AFM 24
o2 ZAEYeH 1 Ao 19 8¥ 99 JEMW
At 2PellX &4 olz2avtoz ZFag ubwe
B AA7|(average roughness)= 9%65A 22 7%
AR EEW ¥4E BAh Ar/O7ts HldAM §9)
A4 go] FMUFE BEW AL ¥4
ol Ar/0,=50/50 oA v vj¥sin HeEd
BYAAA 28748 AHVNE HRAW, 2ol 4
27 FYEY EUAAYE YERE S4E By
Ar/0,=10/90 oA 37249 AANE 7HATh o<
ze dAFdE 29HEHY stx THule @We) we
249 Wz Aol & dxFe Ao, oA
& ZnO¥Wte] A 3}e) gle} Zn, O, ZnO £MEH Y&

=

p



100

Roughness ( A)
8 8 8 3 8 8
. "

8

L3
o

L] M ¥ T M T — T M T
100/0 80/20 60/40 40/60 20/80 0/100
Ar/Q, gas ratio

29 9. AtdY 150 W, ¢ 10 mTorr,
71@LE 200CH B J1¥AY 40

mmel A Si (100) 7@l 28 ZnO uhete]

Ar/O; 72 ulo] ©g EH A7,
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mTorr, 200C and a target/substrate distance

of 40 mm.
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Si(100)71%el F&H€E ZnOwWee Ar/O; 7}& Hef
o @d SEM :  a) 70/30, b) 50/50, c) 40/60

Fig 7. Cross-sectional SEM micrographs of . ZnO
films on Si(100) as a function of Ar/O; gas ratio
at 150 W, 10 mTorr, 200C and a target/substrate
distance of 40 mm : a) 70/30, b) 50/50, c) 40/60

AEUSE BT, HALHA 4T A=A
F3 Eel FAG AHE 27 AFR) FF A4
T8 229 Y= ot vk 83 Ar/O A
¥)7} 50% Y ® rocking curved] EEHA o=
182 C-% A4 wjgAo] olF 438 1FHL
SAW RE9] &8 & A& ZnOWo] 44 =
=3

4.4 &

(1) 8 49 =339 AFd Zn0 HYe BE
ARz 7igel £ (002) @AW &
Aste $5E C-F 4 ¥YPE B4 §
8], RFA¥ 150 W, ¥ ¢¥ 10 mTorr, 714
2% 20T, 2983 71290 Ar/0.9] 7t &
vz} 50/509] =AM FIAd ZnOWe 5
 C-F 4 wFEY w& uA[YZg a2z



J. KIEEME Vol. 13, No. 7, July 2000.

ey 2dE /M

(2) Ar/Qg7t2 HlelA Atxge] Frle] wet F3
# ZnO ¥ets] A&z Fade 29EHY
7hE F A9 ZAuld] ¥ HAAAHL 449
2447t 50%7tA F/HESTR (002) A
¥ XRD #3 das 718t o o4
Haste RAYE Holy Ar/Oyt2 H|7} 50%
¥ o XRD 33 Harst 713 A1 (002) 2HA
gho} A=At

(3) daFe Foto] wet F3AE ZnO Wt FA
¥ Al HAHY dHe BRE 2PN F
A472& JeEbC EE 84 9 Al 44
9] %] F7tge] o AXHUAY. ST gt
9 ¥9 AR7E Ar/O7t2 vdAq AT &
d=HEA FHY AME Fp2E ] 7F 50/50¢0
AN TYE BUYYE 98 & AN A2 P9
50%°l 402 F/NHES4E EW AU vz
T E4& 24

4) < 6000A8 FAYU ZnOutgelq AL FY ZF
7t wet wlA o] Friste] 50%S Aa E4
7] solA < 9x107 Qcmd) FE AW 2 o)
e 427t FYHAE F7HEL v X
gEE EFE 249, aes vAYgy ¥H
Y4 FYHEE Ao & 4gg dedes A
£ ¢ 5 AN

#a 28l

[1] J.L. Deschanvres, P.Ray, G.Delabouglise,
M.Labeau, J.C.Joubert and ].C.Peuzin,

Sensors and Actuators A, 33, 43, 1992.

[2]1 F. R. Boom, D. J. Yntema, F. C. M. Van
Denpol, M. Flwenspoek, J. H. J. Fluitman
and Th. J. A. Popma, Sensors and Actugtors.,
A21-A23, 223, 1990.

[3] Yasuhiro Igasaki and Hiromi Saito, J. Appl.
Phys., 69(4), 2190, 1991.

[4] S. Maniv and A. Zangvil, "Controlled texture
of reactively RF sputtered ZnO thin film”,
J-Appl. Phys., 49, 2787, 1978.

[5] J. Aranovich, A. Armano and R. Bube, J. Vac.
Sci. Technol,, 16, 994, 1979,

[6] C.R.Aita, A.J.Purdes, R.J.Lad and
P.D.Funkenbusch, J.Appl.Phys., 51, 5535, 1980.

[7] J.O.Barens,.D.].Leary and A.G.jordan,

J Electrochem.soc., 7, 1636, 1980.

624

[8] Norifumi Fujimura, Tokihiro Nishihara, Seiki
Goto, Jifang Xu, and Taichiro Ito,
J.Crystal Growth, 130, 269, 1993.

{9] Fabio Quaranta, Antinio Valentini, Federica
R.rizzi and Giuseppe Casamassima, J.
Appl. Phys., 74, 244, 1993.

[10] N. Croitoru, A. Seidmann and K. Yassin,
Thin Solid Films., 150, 291, 1987.

[11]1 J. D. larson, D. K. Winslow and L. T. Zitelli,
IEEE Trans. Sonics and Ultrason., 18, 364,
1972.



	fds: 
	dfs: 


