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Design and process study of high—inductance MEMS arch inductor

ZHANG Bo"*, WEN Xiaolong"?, WAN Yadong" *, ZHANG Chao’, LI Jianhua'?

(1. Department of Physics, University of Science and Technology Beijing, Beijing 100083, China; 2. Beijing Engineering
Research Center of Detection and Application for Weak Magnetic Field, Beijing 100083, China)

Abstract; Three—dimensional inductors, owing to their small footprint, low loss, and high inductance, are widely applied in
MEMS sensors, RF MEMS, and energy storage systems. Traditional three—dimensional MEMS inductors rely on high aspect
ratio pillars for support and are typically fabricated by UV-LIGA lithography or through-silicon—via ( TSV) technology,
resulting in a complex process. To simplify the fabrication, this paper presented a MEMS - based method for three —
dimensional arch inductor supported by a non-photosensitive polyimide layer. The inductor employed a high—permeability,
Co-based amorphous alloy wire as the magnetic core, significantly enhancing its electrical performance. By optimizing
development time to improve the smoothness of polyimide sidewalls, an arch coil was fabricated without high aspect ratio
pillars, thus simplifying the process and enhancing device stability. The fabricated MEMS arch inductor achieves an
inductance of 1881 nH at 78.5 MHz, with its electrical performance variation within 3% over the temperature range from 20
T to 120 C.
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Fig. 1 SEM image of amorphous alloy wire
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