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Control of grain structure in metal thin films by microwave rapid annealing with
imposition of static magnetic field

Yoshikawa, Noboru
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Au films were deposited on Si02 substrate (the microwave heating of which
can be ignored) by sputtering with thickness of several 10~ 100nm. Then post annealing was performed
with 5.8GHz single mode microwave applicator. And imposition of static magnetic field was
performed, simultaneously. Nano structure observation by means of AFM and spectrum analysis of the
film roughness wave number were conducted. It was shown that grain growth of bump crystals was
sustained by the field imposition, and it is effective for improving the flatness of the film.
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Fig. 1: SEM photographs of (a) as-deposited, (b) electric furnace (724°C 60s) and

(c) microwave (733°C) annealed Au films.
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Fig. 2: Wave number spectra of microwave (MW) and electric furnace (EF) annealed Au film.
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Fig. 3: Dependence of (a) RMS values of the film thickness and (b) relative surface coverage of films on
the annealing temperature by an electric furnace and microwave. (relative coverage with respect to the as-
deposited state.)
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Fig. 4: Simulated surface as-deposited, after 5.0 [ms] after and 25 [ms].
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Fig. 5: Simulated spectral of surface evolution model
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Fig. 6: AFM images of Au films (a) without and (b) imposition of magnetic field. The lower photos are
the magnified images.
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(a) Microwave annealing with no Hext (b) Hext perpendicular imposition
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Fig. 7: Schematic drawing of microstructural variations of thin films by post annealing
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