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Fig 1 Schematic graph of the sputtering chamber
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Table 1 Sputtering factors and corresponding levels

B#* Level 1 Level 2 Level 3
¥ A B 1 (min) 10 25 40
e X 3B (cm) 4 6 8
WA £ (W) 40 60 80
FARE 5L 7 9 11
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Table 2 Orthogonal design and experimental results
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Fig 2 Influence of sputtering parameters on film’s optical-electrical properties

Table 3 Analysis of range and optimal parameters

I I m R Optimal
A 7231 41063 | 46101 38870 40min
B 27264 | 45899 | 21232 | 24667 6cm
C 165 23390 | 70840 | 70675 80w
D 59743 | 31970 2682 57060 %
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Fig 3 XRD pattern and SEM image of films obtained

with optimal sputtering parameters
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Orthogonal design for fabrication of transparent conductive ZnO : Al

films by DC magnetron sputtering at low temperature

WANG Tao',DIAO Xun-gang' ,SHU Yuan-jie? , WU Zhe?
(1. School of Science, Bethang University, Beijing 100083, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China;

3. School of Aeronautic Science and Technology, Beihang University, Beijing 100083, China)
Abstract: Based on orthogonal design, Aluminium-doped zinc oxide (ZnO : Al) films were prepared by D, C, re-
active magnetron sputtering on glass substrate from an alloy target (Zn : Al 2wt%). The temperature of the
sputtering chamber was kept at 50°C. Mathematical statistical method was employed to analyze the experimen-
tal results derived from optical and electrical measurements with spectrophotometer and Hall-effect measure-
ment system. Dependences of the films’ optical-electrical properties on the four main factors such as sputtering
time, target-substrate distance, sputtering power, O; flow rate were investigated respectively, The comprehen-
sive optimal fabrication condition of ZAQ films was obtained as well ultimately, that is 20min in sputtering
time, 6cm in target-substrate distance, and 80W in sputtering power, 7percent in flow rate; the corresponding
film’s @ value is 4. 1050 X 1072 /0, resistivity is 3. 9X 1070 » cm and 1. 09X 10%" /cm® of carrier concentration,
Key words: ZAO films; orthogonal design; low substrate temperature; magnetron sputtering
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Magnetocrystalline anisotropy and spin-reorientation transition

of compound DyMn;,Sn;
QIN Jiang'?, GUO Guang-hua', ZHANG Hai-bei',
HAN Nian-mei', MEN Gao-fu!, SONG Wen-bing'
(1. School of Physics Science and Technology, Central South University, Changsha 410083, China;
2. Changsha Copper & Aluminum Materials Co. LTD. , Changsha 410014, China)

Abstract: The molecular field theory of exchange interaction has been applied to investigate the spin-reorientation
transition in intermetallic compound DyMnsSn;. The theoretically calculated temperature dependence of easy
magnetization direction has a very good agreement with the experimental data. The temperature dependence of
magnetocrystalline anistropic constants of Dy ion K,g and K;; have been calculated in the framework of single
ion model. Our studies show that the fourth-order crystal field parameter B and the corresponding second-order
magnetocrystalline anistropic constant K, of Dy ion have to be taken into account in order to explain the spin-
reorientation transition. The competition between Kz and K,z plays an important role in the spin-reorientation
transition in DyMn, Sn,,

Key words: rare earth-transition intermetallic compound; spin-reorientation; magnetocrystalline anisotropy
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