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Basic Concept: Scaling Guitar Strings
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Freq. Equation:

Freq.

Stiffness

Mass

fo=8.5MHz
Qvac =8,000

Qair ~50

Mechanical Resonator

Performance:
Lr=40.8m

mr ~ 10-13 kg
Wr=8m, hr=2m
d=1000Å, VP=5V
Press.=70mTorr

[Bannon 1996]

EE C245: Introduction to MEMS Design LecM 2 C. Nguyen  8/20/09  10

-60

-50

-40

-30

-20

-10

0

8.7 8.9 9.1 9.3
Frequency [MHz]

T
ra

n
s
m

is
s
io

n
 [

d
B

]

Pin=-20dBm

In Out

VP

Sharper 
roll-off

Sharper 
roll-off

Loss PoleLoss Pole

Performance:
fo=9MHz, BW=20kHz, PBW=0.2%

I.L.=2.79dB, Stop. Rej.=51dB
20dB S.F.=1.95, 40dB S.F.=6.45

Performance:
fo=9MHz, BW=20kHz, PBW=0.2%

I.L.=2.79dB, Stop. Rej.=51dB
20dB S.F.=1.95, 40dB S.F.=6.45

Design:
Lr=40m 

Wr=6.5m 
hr=2m

Lc=3.5m
Lb=1.6m 
VP=10.47V
P=-5dBm

RQi=RQo=12k

[S.-S. Li, Nguyen, FCS’05]

3CC 3/4 Bridged Mechanical Filter

[Li, et al., UFFCS’04]
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