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FL g A Xt Bl S R R S M (B AR TR AT T A
SCAET A RG4S RGeS N AN, Gl 52
FEM 5 RGN OB e AT s SN, WE T T
BN 370 X8 T 12 W S 1) 25 ) AZO 35 W 3+ TR
ATRLE 2 Ol B PR BE R S 46 K R B2 i, JF iz 1
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2RI E

SEEG SR FH FILS60D2 Y iy B 25 W12 Ik 3 &
G, Su e B R w4 SR 25 M B L B R, AR
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1), WAt RGN SR B N 3.0x 10~ T, Wk s fE
910 mm. SEEGHEA % AR N 99.99% AZO F#E
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A RSN 60 mmx3.5 mm, #EFEFE A 70 mm. 3
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R HNIMEEA AN % 0 AZO MBSk R
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WA SRS ) 20 FWHM  “F¥dh R~z
/T /min /(°) /(°) /nm
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0.3 60 34.274  0.400 23.2

3.2 IMNINEEIAFT AZO SERRFRE RS20

B 3 2 i) % 1R AZO i IS 1 3% TR S L,
Kl 3 (a) AT DA H, B SR B[R] 9 15 min B, AN
T 37 1) 4% 1) V0 T S22 06 HROIR, o AR, YA IR
B MRS (] [F) A 15 min, MINRE) G R R
[IEEE Ay NN vt 8 e A R T 1 e NS T o
ORI RURL, R4 R (LB 3 (o)); B
B ST BT[] B 385 o, R s RS B K. B3 (b)
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(a) 0 T, 30 min; (b) 0 T, 60 min; (c) 0.3 T, 30 min; (d) 0.3 T, 60 min
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Burstein #3h [17].
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i 7 ST I T 5 A B AL A T R B TR
S, MULFFEIESE 7 AN A BT 5 v
LA TR RE.

14

A 0.3 T, 60 min v
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q v 0.3 T, 30 min
£ 10 |
K o 0T, 30 min
% 8F
= 3.56 eV
~~ 6
BN 3.53 eV
< 4l 3.52 eV
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Influence of external magnetic field on properties of
aluminum-doped zinc oxide films prepared by RF
magnetron sputtering”
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Abstract

Al-doped ZnO (AZO) transparent conductive oxide films were prepared by RF magnetic sputtering. An external
magnetic field was applied to the traditional magnetron sputtering system. The influence of the external magnetic field
on the crystalline structure, surface topography and photoelectric properties of the AZO transparent conductive film have
been studied. XRD diffraction patterns show that under the same processing condition, the intensity of (002) diffraction
peak is significantly increased with the external magnetic field, suggesting a higher degree of c-axis preferred orientation.
Scanning electron microscope shows that the external magnetic field can enlarge the grain size and density of films;
the surface topography of the AZO films deposited without an external magnetic field is wormlike. Deposition rate and
square resistance test results show that in an external magnetic field, the deposition rate will increase from 13.04 nm/min
t0 19.93 nm/min, and the sheet resistance reduce to 12.88 /L from 30.74 /0 at a sputtering time of 90 min. Optical
transmittance spectra shows that the average transmittance of all the films in visible light spectrum is over 85% when
the sputtering time is not more than 60 min, while the external magnetic field has little effect on the transmittance of
the films, but making a larger blue shift of the absorption edge. Ansys software is used to simulate the two-dimensional
magnetic field distribution above the target. Results show that the intensity of the horizontal magnetic field and the
uniformity of it are improved by the external magnetic field, the secondary electrons near the target are tightly bound,
leading to a much larger target current intensity. So the deposition rate, surface topography and photoelectric properties
of the AZO films are improved.

Keywords: external magnetic field, magnetron sputtering, AZQO, transparent conductive oxide films
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