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Introduction to Vibrating Micromechanical Resonators
for Wireless Communication Applications
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Utilizing micromechanical circuitry to process RF signal has been an enabling technology for
portable wireless communication applications. The advantages include smaller volume, lower cost,
and lower power consumption in comparison with the present technologies. The basic element of
the micromechanical circuitry is vibrating micromechanical resonator, which have high Q (quality
factor) performance more than 10,000 and can be implemented for filter, oscillators and mixer..., efc.
to form an integrated RF transceiver. In this paper, we will introduce the fundamental principles,
microfabrications and related technical prospects of the vibrating micromechanical resonators.
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Step1: PSG deposition on device for sacrificial realeasing
Polysilicon or Si3Ng4  PSG  Polysilicon Cantilever
e
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Silicon Si3Ng

A
Etching Channel

Step2: Polysilicon or SigN4 deposition as protection cap
Polysilicon or Si3Ng
; Etching Hole

‘ Etching Channel

Step3: Structure release and vacuum sealing

Metal or CVD
Polysilicon, Nitride or
Oxide
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Etching Channel
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B T R (sealing lid) BAEZ#EES
BNREEZEZT - HRNEBRRENEZEME - I
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(Au-Si eutectic wafer bonding) ~ ¥ ¥ Y ELRY B & LAY
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Cross sectional view

Silicon or glass substrate

/ MEMS device |
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Silicon substrate

3-D view
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5.Chip scale wafer levelZ 1% B 42 X A #3457
% B > (a) wafer level » (b) chip scale °
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RIREN iR e i ds H 22548 ERYBIE - B 6 &8
Tz RIR SR S WA SRR R A
MIFHERITZR AL - AT BN (R PR N EL
VFRET 777 et B H 5T 2B P 44 il A 7
EIRAVERIR - TR SRR R U T
RAETSERIE - A AY RO [ 35 2255 18 B SR
o @ 7 RN BRI o LIRS
FRIR RS S LR Gl - R REE Y T
FrillpReEH N AL RES - B 8 SRR LAE
H 22 B4 T ik fi 2 EL IR (B 6 IRy FET ) AE A
% RE—FS BRI > LRSS E
AJ5E

T

. 7
Polysilicon Interconnection

Polysilicon Microheater

900°C) Silicon Dioxide
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{ Silicon Substrate
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