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Microsatellite Research in Tsinghua University
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Space MEMS Research in Tsinghua
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RF MEMS Switch
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RF MEMS Switch Research
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Low-K design, low
Low residual stress Elastic bending beam, 7~20V

H-type beam,

driving voltage design, reduce the
distance, increase the area

Slotted beam

CPW with suspending
structure,
ow losses CPW Special substrate, <0.20dB@35GHz

Low loss conductor

Low insertion loss
&. High isolation

Comb driving, Thermal

Varied driving types, driving,

High power \S/tarlr;(e:& ger;vmg Disc structure, >10W
Sandwich structure
Thermal stability, Reliability model, key
High reliability Radiation stability, factors, Reliability 107

Impact load stability design _y i



Applications of RF MEMS switch (Ji2)1F#*
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‘ £
Co-Planar Waveguides, CPW % rM

« Key Component of RF MEMS switch

‘Important related to the losses of switch device
*CPW with low losses I::> High performance device

* Advantages of CPW

*No aperture inside the substrate - compared with
micro-strip transmission line

All the wires located on the same layer- convenience
for integration with MMIC
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Losses of CPW Substrate
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Low losses CPW

« High resistance substrate: HRS, GaAs, InP
 Insulation layer adding between CPW &. Substrate:

SiO:, PIl, SisN., Photoresist
« Suspended structure: etching, removing substrate

_ Dielectric
Earth  Signal Earth  Signal Earth  Signal /
HR Substrate Substrate Sl
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Dielectric layer

« CPW with Insulation layer
— Help to reduce DC loss
— Bring Dielectric loss

* Dielectric Layer

Work function difference

— Interface effect
— Process quality \> Interface state

— Crystal lattice mismatching with substrate \> Low resistance layer

Substrate | HRS CM” ransporing

Insulation layer 1] o = 0.10dB/mm CPW Losses 1
Non-insulator + @ = 0.03dB/mm
b y
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Our CPW design

Raised MOS-type (PW

* Non-continuous Insulation layer
— Etching silicon substrate
— Half-suspending structure
* Objective
— Reduce DC losses in bias working conditions
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Fabricated CPW and Switch
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Energy loss
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To our knowledge, this is the best
result in the publications of silicon
substrate based CPW at Ka-band.

40 -30 -20 10 0 10 20 30 40
Bias/V

'IA’\I :)'.

21



Driving Voltage of the Switch
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Insertion loss
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Isolation
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Conclusion

* We discussed the raised MOS-type CPW with low losses and

RF MEMS capacitive switch for aecrospace applications.
e The fabricated CPW lines achieve an Energy loss
lower than -0.010 dB/mm at 35GHz
 The RF MEMS switches achieves an insertion losses

lower than -0.14dB at 35GHz
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