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A Study on the High Quality and Low Cost Fabrication Technology of ZnO Thin
Films for Solar Cell Applications
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ABSTRACT

Aluminum doped zinc oxide (AZO) films have been prepared on Corning 7059 glass substrates by r.f. magnetron sputtering method. A
powder target instead of a conventional sintered ceramic target was used in order to improve the utilization efficiency of the target and reduce
the cost of the film deposition process. The influence of sputter pressure on the structural, electrical, and optical properties of AZO films were
studied. The AZO films had hexagonal wurtzite structure with a preferred c-axis orientation, regardless of sputter pressure and target types.
The crystallinity and degree of orientation was increased by increasing the spuiter pressure. For higher sputtering pressures, a reduction of the
resistivity was observed due to a increase on the mobility and the carrier concentration. The lowest resistivity of 6.5% 10” Q-cm and the average
transmittance of 80% can be obtained for films deposited at 15 mTorr.
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Substrate Glass(Coming 1737)
Target-substrate distance 7 em

Sputter power 170 Watt

Sputter pressure 2 ~ 20mTor
Substrate temperature Room temperature
Thickness 400 nm
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Fig. 1. Deposition rate of AZO fims as a function of
sputter pressure,

a9 2y L g A g ol gt AR o
& gtelol Al F3ket AZO YHeko| XRD 3 H HE &
E“” Zoltt, gl FH b AHE Eo BAGlel B

A2 20=343° Lol A 2] e peako] BEEE
], o] -2 hexagonal phase 2| (002)% ol 3] 43} peak
ojt}, gt 23 E o F7 el whel (002) peak®]

a2 ¥F ¢lo] peak Al7I7t AR T FWHM
(Full Width Half Maximum) < 2Ho} 2] =4, o] -2 AZO
ubuke] A A o] S E T ek ) 4 A7) 7F A H

& o m @k,

(00 2) fa)y2 mTorr

NOOZ) (b) 5 mTorr

Relative Intensity (arb. units)

1(002> (c)10 mTorr
(0 02)
{dy1s mTorr
002 {ey20mTorr
20 30 40 590 60
20 (degrees)
@
002) (a) 2 mTaorr
(0.02) {b)y 5 mTorr
0o2) {¢) 1G mTorr

{002) (d) 15 mTorr

Relative Intensity (arb. units)

JK(OOE) {e) 20 mTorr

20 30 40 50 60
26 (degrees)

)

I8 2. AZO uiatel AME ot s
XRD & mfs:
(@) B EH, (o) Mate) Bpzl,
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Fig. 3. SEM micrographs of AZO films deposited by
using powder target at various sputter pressures.
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