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Study of MEMS RF Switches Array Membrane
—Millimeter Wave Phase Shifter’

Guo Fangmin', Zhu Zigiang', Lai Zongsheng', Zhu Shouzheng'. Zhu Rongjin', Xin Peisheng’',
L, 1 . RS F_— 2 . .2
Fan Zhong', Jia Ming, Cheng Zhiqun™ and Yang Genqing
(1 Department of Electrical Engineering, East China Normal University, Shanghai 200062, China)

(2 State Key Laboratory of Transducer Technology. Shanghai Institute of Microsystem and Information Technology.

The Chinese A cademy of Sciences, Shanghai 200050, China)

Abstract: The simple design and fabrication of MEMS millimeter wave phase shifters are presented. They consist of a coplanar

wave—guide (CPW) transmission line periodically loaded with 8~ 32 metal bridges, functioning as capacitive switches. Every

swite

hing element consists of a thin metallic membrane actuated when being applied bias. Several metallic bridges and shapes

are analyzed and calculated by ANSYS software. The experiment results indicate that compared with Alo.esSioos alloy gild

membrane has better ductility. lower elasticity and higher pulling-down voltage. Remarkable phase shifter performances are

ohser

ved by Alo.seSio.os alloy membrane. The phase shifter reaches to 372°/3. Smm under 20V bias at 35GHz, and better phase

shifter performance ( 100°/mm) and with an insertion loss (S21) of about 55~ 90%/dB from 30~ 40GHz. The experimental re—

sults

also indicate that Alo.ssSio.os alloy has lower actuation voltage ( 5V) and gold has higher actuation voltage (45V): but the

transfers loss of Alo.9Sio.os alloy is higher than that of gold.
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