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Curves of resistivity and temperature coefficient of resistance (TCR) with substrate R,
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Effect of Substrate Surface Roughness on the Morphology and Electrical
Properties of Resistance Films

YANG Zhao"*?,LI Baochang"?, WANG Ye'*,LUO Junyao"”, LU Zhongcheng"*, TA Shiwo"*,NING Honglong”
(1. Guangdong Fenghua Advanced Technology Holding Co., Ltd., Zhaoqing 526060, China; 2. State Key Labora-
tory of Advanced Materials and Electronic Components, Zhaoqing 526060, China; 3. School of Materials Science and
Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Substrates with different surface roughness significantly affect the microscopic morphology,
resistance and residual stress of the sputtered films, and their preparation costs are also quite different.
Choosing a substrate with suitable surface roughness can ensure good product performance and high
reliability, meanwhile allow the effective control of production costs. In this paper, based on practical
production considerations, two functional films of Ti and TaN were prepared by magnetron sputtering
processes. The influence of alumina substrates with a wide gradient of surface roughness (R,=20—1000
nm) on the sputtered films was systematically evaluated, including surface roughness before and after
coating, room temperature resistivity, and temperature coefficient of resistance (TCR). Experiments
showed that: when the surface roughness of the substrate R,<Z350 nm, R, has no significant change after
coating; when R,>350 nm, R, decreased significantly after coating with the increase of substrate R,;
different from R,, the functional thin film layer after coating R, was significantly lower than the substrate
value; the resistivity of Ti and TaN films increased with the increase of substrate R,; the TCR of TaN
functional films increased first and then decreased with the increase of substrate R, value, and the negative
bias was obvious and remained in the range of —500X 107*——550X107°°C™".

Keywords: surface roughness; resistivity; magnetron sputtering; temperature coefficient of resistance;

functional films
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