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A Study on SOI RF-MEMS Passive Devices

by Functional Layer-wise Design Method
Bl - FEMRZE LR K8 / Fujita&Toshiyoshi-lab, Daisuke Yamane

A novel design of switched-line RF-MEMS (radio frequency micro electro mechanical systems) phase-shifter for the X-Ku
band (8 ~ 18 GHz) has been successfully developed by monolithically integrating electrostatic MEMS actuators with
movable coplanar waveguides made of single crystalline silicon. MEMS and RF waveguides designs have been
performed with minimum geometrical conflicts thanks to the layer-wise functional allocation method, where double surfaces
of SOI (silicon on insulator) wafer are used. We have successfully demonstrated the design principle on a 1-bit phase-
shifter of 22.5 degrees at 12 ~ 13 GHz and obtained insertion loss of 1.6 ~ 1.9 dB/bit, return loss of -9 ~ -13 dB, and
isolation of -40 dB by the electrostatic operation under 40 V.
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We have developed a monolithically integrated RF-
MEMS phase-shifter for a 12 GHz application by
improving the previously reported dual SPDT RF-MEMS
switch. SOl substrate was used to accommodate the 8
EIEL e_I(_actrostatic actuation mechanism in the 30 um-thick &
Sy silicon layer and to allocate mechanically movable
ST High- waveguidgs on the ) 100 um—thick_ substrate;
Resistivity electroplating of 4 um thick gold was applied onto the

SPDT (Single Pole Double Throw) — ;ﬁut,::‘/ waveguide surface to lower the microwave insertion | Photo of Monolithic Phase Shifter |
= 1AN2HN % L loss.

At the same time, high resistance silicon was used for the handle wafer of the SOI to
minimize dielectric loss. Electrostatic operation at 40 V was successfully demonstrated to

. b b present a 1-bit phase shifter of 22.5 degrees at 12 ~ 13 GHz, insertion loss of 1.6 ~ 1.9
Contact. yamane@lls .u'tOkyo . aC .Jp dB/bit, return loss of -9 ~-13 dB, and isolation of less than -40 dB.
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