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ABSTRACT

Zn0 thin Hilms were prepared by rf-magnetron sputter at various conditions. Crystallinity, microstricture,
chernical composition, and optical properties of the films were investigated as functions of substrate tem-
perature {R.T.-500°C) and sputter gas (Oy/Ar=0-504:). Zn0 thin films grown at 500°C with sputter gas of
pure argon as well as at R.T. wilh sputter gas of a mixture of argon & oxygen(0y/Ar=2%) exhibit a strong
tendency of (002) preferred orientation, compared with a considerable random orientation at the other con-
ditions. The thin films with (002} preferred orientation has a chemical stoichiometry of Zn/0=1.01, a band
gap of 3.3eV, and a packing density of 98%, respectively.
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Fig. 1. Schematic diagram of the RF magnetron sputt-
er system.
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Table 1. Deposition Conditions of the Zn() Thin Films
Experimental range
Zn0(99.9%)
shide glass
50-250(rf)

Ar, Ar-Qu(0./Ar=0-50%)

Deposition parameter

Target{2"x1/6")
Substrate

Sputter power{watl)
Sputter gas

Background pressure(torr} 10°
Woarking pressare(torr) 10°
Substrate temperature("C) R.T.-500
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Fig. 2. Thickness of the films as functions of plasma
power and deposition temperature. The films
were grown for 1 hour at each condition.
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Fig. 3. Thickness of the films as a function of sputter
gas. The films were grown for 1 hour at each
condition.
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Fig. 4. XRD curves of the films as a function of de-
position temperature. The films were deposit-
ed with a sputter power of 250 W and argon
sputter gas.

WA A (aggregates) 7t S718E Aot olgjge
892 dhvte) Zakaw ol AR AEE fEEm, B
8 AARehI7} 20% o 4L FHERE oD @
Aot 2A AP S Ao Ferdh

3.2. 91910| ZFM, O|M| 7=, 2iExs

Fig. 4= 250 W 17195t 4 R.T.-500°C%) 7]
2 A28 Zn0 Biete) XRD 4082
el lelth, eoz BE 400CHA Y 7|Hew &
Al M AZH ZnO BFERE 002, 101, 100, 102 HH D
a7 #EsEn e, 500°CY 71HERE AlRE)o)
Az 9ehe (002) A3we] 7@l Bl Fols
CHF FHME L Hojy gl o8 g7 =22 4
#d AFHEL o2 Agd vask] £39 (T
HAT Aabg At 2o, o) A o] uketz)
Z1&Aele] HA R, BB A], BafstA 2DAL 9
A2l 2ol A (interfacial free enerpy) 727}
Zn0 Hehfls] aujaky S £ 482 a3
S FET R AP =8 Zldewrt 500°CE o)
Aol metA (002)9) 54 AAdEte] Ads]o] i
£ & 4 9ler, o] AFWL Fig. 594 Ho]Ro] 53
U7} 71 medd sgsict uats 4gEes =
< 7|E2Ed 79l =L FHo|EEo g Erid
Rt 7 ghe Adead s ot 43 Jo= w0
FE Fig, 6& ARE 742 0/Ar=0-50%2 Al&
da 250 W )b E s RT.A Sag whale
XRD Fd#E & Jehla gt} AHE A2, £
@ ol 2Tk AF AMEEhs AT NE 2% o) A
o] Abkrl whid Ae (1000, (0023, (101) Z4H
o] $4uigkE Zno Hheto g RE (002) 2R W) &
ARER(CE Sduigk) uhato 2 HELE Hol5 gl

A 34 9 A 12 (1997



1230 Ziaa .

{a) (002}

10011
me ot N m- Qo1 A
a e 18 DG&B D ® 0l o3
914A%IA  Polar I A% Nan Polar
te) (100) @ 11
— V3 .
—Ft- I:—F—rﬂmo m‘jﬁﬁ—‘ Ti0l
| O 0 .
/_‘\ ' c
=] A =] e 'D D
| a O a s
SN CA-F-A]
¥
101] [Tl
m [ Jotr A e [Blas In [ AN
0 s 1M O 3B C. e0l 9 12
2016 A2/17|| Polar 1437 A% 174 Mon Polac

Fig. 5. Atomic arrangement and packmg density of
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Fig. 6. XRD curves of the films as a function of sputt-
er gas. The films were deposited at room tem-
perature with a sputier power of 250 W.
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Fig. 7. FWHMs of the ¥XRD peaks shown in Fig. 6. Ox-
vgen ratios of the sputter pases (0/Ar=X%)
were represented along the horizontal axis.
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Fig. 8. SEM view of the films. The films were deposited at R.T. for 1 hour with a sputter power of 250 W. Ox-
ygen ratios of the sputter gases were {a) (.7%. (b) 2%, (c) 50% and {d) 0%, respectively.
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Fig. 9. Cross-section view of the films. The films were depasited at R.T. for 1 hour with a sputter power of 250
W. Oxygen ratios of the sputter gases were (a} 0% and (b) 2%, respectively.
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Fig. 10. RBS gpectra of the films. The films were
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Fig. 11. UV-visihle spectra of the films. The films were

grown at R.T. for 1 hour with a sputter power
of 250 W. Various spuller gas mixtures were
applied for the growth of the films.
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