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The Study of Electrical and Structural Performance of
Aluminum Thin Film Deposited by Sputtering Method
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Abdract: In this study, we performed the deposition of Al thin film using a DC magnetron sputtering method. To
evaluate electrical and structural properties, the growth conditions were changed in terms of two functions, namely,
sputtering power ranging from 41.6 to 216 W and film growth rate ranging from 5.35 to 26.39 nm/min. The growth
rate and the microstructure were characterized by a scanning electron microscopy and X-ray diffraction analysis. The
plane of crystaline growth showed that the preferential (111) direction and defects due to the grain boundary increased
with DC power. The resistivity of the Al film over 50 nm showed a constant value by horizontal grain growth. Our
results can be applicable for the preparation of nano-templates for anodic aluminum oxide.
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Table 1. The condition of Al deposition as a function of DC
sputtering power.

Voltage Current Power Depo. time Thinkness Depo. rate

V) (A) (W) (min) (nm) (nm/min)
1 320 013 416 185 990 5.35
2 340 019 646 120 940 7.83
3 360 026 972 75 990 132
4 380 0.35 133 60 950 15.83
5 400 054 216 36 950 26.39
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Fig. 1. Deposition rate as a function of sputtering power in
the same thickness condition.
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Fig. 2. X-ray diffraction results as a function of DC sputtering
power from 42 W to 216 W.
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Fig. 3. SEM surface image as a function of sputtering DC
power (a) 65 W, (b) 97 W, (c) 133 W, and (d) 216 W.
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Fig. 4. SEM surface image as a function of Al thickness (a)
20 nm, (b) 30 nm, (c) 50 nm, (d) 80 nm, (¢) 160 nm, (f)
280 nm, (g) 490 nm, and (h) 1,050 nm.
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Fig. 5. Al film resistivity as a function of (a) sputter power
and (b) Al thickness.
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