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Design of RF MEMS resonator components based on cavity structure
LI Ying liang, PAN Wu

( Institwe  MOEMS, Chongqing Unwersity of Posts & Telecommunications,
Chongqing 400065, China)

Abstract: The structure and performance of a complex cavity Micro ElectroM echanical System resonator are ana-
lyzed with its electromagnetism equaions established. lIs fabrication was realized by built micromachining, and the
structure is simulated on computer at the end. A micro machined cavity resonator was designed with a TMoig reso-
nance quality factor of 3 529. 707 890 at 24. 313 299 GHz. When the micro strip coupling nditions are consid-
ered, the best guess for the highest eigen frequency would be 24. 75 GHz, and the average error of theoretical re-
sults and simulated results is less than 1%. The simulation results are in very good agreement with the theoretical
value and this testifies the feasibility of the design. The structure parameters of the component are further varied, to
obtain multivarious frequency components. The resonance frequency of a cwmponent is reduced by filling high per-
mittivity medium, and this makes it possible to keep the design of a component compact at low frequency even.
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Fig.1 Column resonant cavity
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Fig.2 Structure of microstrip
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Fig. 3 Microstrip HFSS simulations
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Fig. 6 Design mode of colunn cavity micromachined process
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Fig. 7 Schematic of electromagnetic field of resonator caviy
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Tab.2 Optimum analyses of eigenmode frequency
GH
(GHz) (Ax—x) 1/ x Max( €) Div( e) Rotot(e)
1 9. 685 492 74e+ 000 4.8%- 010 3.71e- 003 9. 74e- 008 8.62e— 005
2 1.216 911 87e+ 001 2.46e- 010 1.75e- 003 9. 14e- 008 4. 64e- 005
3 1.553 485 52e+ 001 7.82e—- 011 1.0le- 003 9.51e- 008 2.72e- 005
4 1.829 429 61e+ 001 7.25e- 012 8. 64e- 004 1.27e- 007 1.37e— 005
5 1.971 613 29e+ 001 6.4le- 011 5.32e- 004 1.23e- 007 1. 30e- 005
6 2.098 645 04e+ 001 2.47e- 011 5.44e- 004 1. 19e- 007 1.29e- 005
7 2. 144 696 99e+ 001 1.33e- 011 6.26e- 004 1. 20e—- 007 1. 06e- 005
8 2.275 204 15e+ 001 6. 87e— 011 3. 12e- 004 1. 20e- 007 1. 06e- 005
9 2.364 000 51e+ 001 2.25%- 011 9. 11e- 004 1.25e- 007 1. 06e- 005
10 2.475 004 72e+ 001 1.49e- 011 8.51e- 004 1. 13e- 007 1. 19e- 005
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