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•Applications as - Small size, low energy consuming 
frequency references, filters, and sensors

•Design requires knowledge of 

- Quality factor(Q)

HiQLab:Tool for evaluating damping in resonant MEMS

Existing
Software- Frequency
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Special features
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SEM of 41.5 um radius poly-SiGe disk resonator Section of disk resonator

Must model infinite domain.
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Outgoing waves are absorbed 
with zero impedance mismatch at 
PML boundaries.SEM of 41.5 um radius poly-SiGe disk resonator
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Outgoing waves are absorbed 
with zero impedance mismatch at 
PML boundaries.SEM of 41.5 um radius poly-SiGe disk resonator
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Axisymmetric analysis
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Standing waves are non-physical !
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Wave propagation behaviour !
No reflections at boundary !
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Solve coupled balance of momentum 
and heat equation

Schematic of ring resonator
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10 Minutes

23 Seconds

100 points

Forced at 705.5[MHz]

Temperature fluctuations

Transfer function
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Air gap Fill gap with dielectric material
for better transduction

Schematic of resonator Resonant mode at 140.05[MHz]
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Transmission plot varying εSchematic of surrounding circuitry

Insertion loss decreases
with increasing εεεε

(Anchor loss incorporated)
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Transmission plotSchematic of ladder configuration (3.4kΩΩΩΩTermination)
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Resonator at
specific mode

LRC-C 
representation

Ceq=

Req=

Leq=

C0=

Vdc =

fc =

k  =

0.181[H]

1.89 [kΩ]

7.13[pF]

0.340[aF]

100    [V]

140.15[MHz]

160 ε0

Enables simple calculations.

Impedence plot and accuracy of
LRC-C representation
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