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Why we need varicap?
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Different technology works at
different frequency, but we need to
access all these using a single
device..!!, we need to use our tool in a
wider spectrum..!!



= Variable capacitors are
used in communication
equipment, radios,
televisions etc.

= They can be adjusted by
consumers by tuning
controls

= Trimmers are internal _
adjusted capacitors e I
that a consumer cannot v-_? ‘
adjust ™ :

en.wikipedia.org



For microelectronics

= Tank capacitors
would be difficult to
squeeze into your
mobile phone and
laptop.

= Current technology
uses semi-conductor
variable capacitors
called varactors
(varicaps)

www.newark.com



Problem with reverse-biased
semiconductor diodes

m [arge energy losses
® [imited tuning range

m “leakage” current, thereby static power
dissipation.

m Poor Q factor.

m Highly Pron to noises.



Benefits of mems varactor

® [.ow tuning voltage.
m High, stable tuning range.
m High quality factor.

m [ ow harmonic distortion.

m May be simultaneously fabricated with other IC-
compatible passive or active components.



Proposed structure

Desin parameters

NAME ~ LENGTH AXIS BASE POINT
Xy X Y
BKL 2 60 0 240
B2 4 2 n
BL3 R 19
Bk 40 2 259
BKS 2 60 240
Bk 40 2 19
BK7 2 60 0
B8 0 2 19




Geometry




Fixed constraints




Simulation and results

m Electromechanics Physics.
m Voltage range:0-7 Volts
= Pull in voltage is approximately 7.5V

3D plot of the deformed suspended top plate after applying DC voltage

A 3.1843x10™

®»107




C-V characteristics

m Capacitance change for different applied voltages.
m \oltage: 0-7 volts




Electric potential profile

Under applied Voltage 7V

V0(7)=7 Slice: Electric potential (V)




Displacement vs. Voltage Plot

Voltage applied: 0 to 7V
Maximum displacement = 38um

Upper plate displacement for different applied voltages

acement field, Z component (um)
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Conclusion

MEMS Varactor model for extended tuning range is developed.
Model is simulated to obtain a operatable voltage range of 7V.
Sudden change in the measured capacitance Is around 7.5 Volts.
Structure pull-in voltage: 7.5volts.

Plate displacement: maximum 38um (from Opm to 38um).
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