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Effect of deposition process on internal stress and microstructure
of Au nanometer films

Ji Jianchao*, Yan Yue, Ha Enhua
(Beijing Institute of Aviation Materials Co., Ltd., Beijing 100095, China)

Abstract: In view of the failure of electronic or optical devices caused by thin film stress, the relationship
between the deposition process and the microstructure and internal stress of Au thin films was explored
in order to improve the quality of thin films and prolong the service life of devices through process
optimization. The method of DC pulse magnetron sputtering was used to deposit Au film. The
crystallization properties, internal stress, microstructure and optical properties of the film were analyzed
by means of X-ray diffraction (XRD) probe surface profile analyzer, atomic force microscope (AFM),
spectrophotometer and other characterization methods. The effect of deposition power and other
parameters on the structure, mechanical properties and optical properties of Au film was studied. The
results show that the deposited Au film has a texture structure of optimal growth on (111) crystal plane,
and the growth rate of Au film increases linearly with the increase of deposition power. The film is
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columnar crystal structure, the crystallization capacity of Au film attenuates and the grain size decreases
with the increase of deposition power. The surface roughness Ra of the film decreases first and then
increases with the deposition power. With the increase of deposition power, the visible light transmittance
of the deposited Au films decreases and then becomes stable. The deposited Au films showed tensile
stress, and the internal stress of the films increase with the increase of deposition power. The research
results indicate that the deposition power of 1 kW is the best process.
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