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Abstract Al doped ZnO(Zn0O-Al) films were grown by DC reactive magnetron sputtering on glass substrate at a vacuum chamber tempera-
ture of 50 °C..The films were characterized with X-ray diffraction( XRD) , scanning electron microscopy(SEM) , spectroscopy , Hall-effect measure-
ment, and infrared radiometer. All films, fairly smooth and compact, are found to have hexagonal wurtzite structure with c-axis as the preferential
growth orientation. The results show that the percentage oxygen flow rate and the sputtering power significantly affect the microstructures and prop-
erties of the films. For example, as the percentage oxygen flow rate increases, its resistivity first decreases and then increases, minimizing 4.99 x
10™* Q+em at 12% ;and its conductivity improves with an increase of the sputtering power; the highest carrier density can be 8,99 x 107 cm ™2 at
75 W,and the averaged infrared emissivity in 8 yum ~ 14 pm range is found to be 0.3 ~ 0.54, Under optimized growth conditions, its optical
transmittance can be 93% at 550 nm in the visible range. Dependence of infrared emission on the sheet resistance was also discussed.
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Fig.1 XRD patterns of the films grown at different -
O, rates and sputtering powers
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Fig.2 SEM images of the films grown at -

an O, rate of 10% and 13%
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Fig.3 Electrical properties of the films grown at
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Fig.4 Visible transmittance of the films grown at
different O, rates and sputtering powers

87’::* ) (3"‘”)2/3 (2)

7T

D R I3 ) i M B R i s 5 i o8 B TR S B
R EREEMERER. UTREEE 5 3HERR T UL
PR EDE LA Rt BT, B, ik
FR-EZ2FAMAUER SO ERE2EENS
o BB TREAAEARBEREEMERS ALY,
8 MR AR A () BRI X #
BRI T RVEH

AE, =

[ A T(har
A Tl
T = 5 (), t=p® @)
| f2)az

Al
KA, f(A)RASHR G RE R SE T() K
FIv i ) 98 FSE A6 T IR 0% DX 08 P 00 o D R PR B A, =


http://www.cqvip.com

Fe

£ 000 http://www.cqvip.com|

£ OEE HEBRSMGR RS Zo0: ALE I S 1 8 R HAFIERTST 515

400 nm, A, =780 nm, AR (4) W44 H T FRAL LR
TG REA BRI bR 4,14 Hodh, 7y, B0 i R
(3)FHAF Y RBOCHU R B Ry IR I B i
ME S(A) AL TR 60 W, A HMEBEH LR
10% 5, 15 3 0 B LA AL B g A TR BE, 4,
fHik33.44x 1073 Q7' B F 12% 0 S Mg i
BT S(B) BB E M, YR AR 75 W
W, i AR T B, B TR T B W &8 i
A, TG T A R N B A F R, R T 2
40 BT L R AT I 55 b

32 “A)

1 i
8 10 12 14
oxygen rate/%

g 50

20 30 40 50 60 70 80
power/W
K5 AREREHE T LR TGS CR MR
Fig.5 Optical-electrical properties of the films grown at differ-
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the films grown at different O, rates and sputtering powers
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