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Design of a 4-bit phase shifter based on the MEMS switches

LIU Ruolin, BAO Jingfu', HUANG Yulin, LI Xinyi
(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: A four-bit linear phase shifter@2.2 GHz based on the Radio Frequency(RF) Micro-Electro-
Mechanical Systems(MEMS) switch is designed in order to realize miniaturization and low insertion of
the phased array radar. The insertion loss and isolation loss of the direct contact cascade MEMS switch
have been analyzed firstly, and the simulation results are obtained. Then a 4-bit phase shifter from 0 to
180° based on the former MEMS switches is designed. The phase shift magnitude is 12° per step. The
simulation results including phase shift precision, insertion loss and isolation are obtained by using HFSS
software. As the simulation results indicated, the phase shifter has an isolation greater than 20 dB and the
insertion loss is less than 1 dB. The phase shifter is more compact compared with the traditional one, and
has smaller insertion loss and larger isolation.
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Fig.2 Anatomical diagram of the MEMS switch Fig.3 Diagram of switch insertion loss and isolation simulation circuit
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Fig.4 Simulation results of insertion loss and isolation
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