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Table 1 MEMS devices, applications and MEMS specific advantages

Devices

Applications

MEMS advantages

RF — switches ( electrostatic)

Bypass-switches
Duplexer-filters, RX&TX-band filters,
GPS-filters, VCOs
Matching components, Baluns, VCOs

Micromechanical resonators
High- @ inductors

Tunable capacitors

Band-switches, Duplexer-switches,

VCOs, Tunable filters

no static power consumption,
low loss and signal distortion

Small size, RF-system-on-chip capability

Improved () -value for on-chip inductors
Improved () -value and tuning range

for on-chip varactors

3 RF- MEMS 34
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(b)
Fig.1 (a) Overhead and (b) cross-sectional schematics of a
voltage-tunable micromechanical capacitor
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(a)Spiral inductor over an NiFe core
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Glass substrate

(b)Spiral inductor over an isolating platform
Fig.2  Advanced integrated inductors utilizing micromachining

processes .
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P + yer
;\ Etched via interface 52
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(a) Bottom - side
elostrode Substrate

(a)A membrane supported FBAR resonator

Electrodes Piezoelectric
Substrate

(b) i
Acoustic impedance
transforming layers

(b)A solidly mounted resonator
Fig.3 Cross-sections of two thin-film bulk-acoustic resonators
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Fig.4  Prespective view schematic of the two-resonator
micromechanical filter, along with the preferred
bias, excitation, and sensing circuitry, and the
equivalent circuit for the filter.

iorof. folded beam

Fig.5 SEM's of a surface-micromachined, medium-frequency,
three-resonator micromechanical filter with measured
transmission spectrum
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Fig.6 MEMS shunt capacitive switch over a CPW shown in
cross section in up position and top view
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Fig.7 Micromachined patch antennas
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Microscale RF components in wireless communication system

PAN Wu, ZHONG Xian-Xin, WU Zheng-Zhong
( Microsystem Research Center of Chongqing University, Chongqing 400044, China)

Abstract: Miniaturization of RF' components is a key technology in developing miniaturized wireless communication
system. The paper introduces the study and applications of microscale RF components, including micromechanical
inductors, micromechanical capacitors, micromechanical resonators, micromechanical filters, micromechanical

switches and micromechanical antennas. Finally, the development of RF - MEMS is prospected.

Key words: wireless communications; micromechanical switches; micromechanical resonators; micromechanical fil-

ters; micromechanical inductors; micromechanical capacitors; micromechanical antennas
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