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pull-down electrodes controlled MEMS varactor
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(Institute o f Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract: The analysis and optimization of a SPEC (Side pull-down electrodes controlled) MEMS(Mi-
cro-electro-mechanical system) varactor with energy method is presented. A two-step iterative calcula-
tion is used to generate the trial displacement function under different control voltages. The calculated
displacement as a function of control voltage is verified by FEA (Finite element analysis) simulation
with good accuracy. Based on the established method, the geometric parameters of SPEC varactors
with aluminum as structure materials are optimized. For a SPEC varactor with an initial aluminum
membrane stress of 5 MPa, with young module 70 GPa, plate thickness 1.5 pym, gap 1 ym and total
length of the suspended plate 600 pm, the optimized length of side controlling electrodes should be 70
pm, which can achieve a tuning rate of 2 : 1. The calculation shows that SPEC MEMS varactor, com-
pared with the conventional two-plate MEMS varactors, can greatly extend the tuning rate of MEMS
varactors by reducing or avoiding the pull-in effect.
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