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Fig.1 Model of MEMS parallel-plate capacitor
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Fig. 2 Structure of novel MEMS capacitor
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Fig. 3 Process of coupled caculation
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Table 1 Structure parameters and simulation results of novel capacitor
W/ W/ L/ L) y do/ Vel d; (min) d>(min) Chmin Cmax Tuning
L B fafkm | fafpm o o /V /pm /pm /pF /pF range/ %
1 200 10 90 50 3 2 6.1 0. 65 1.38 0.177 0. 545 208
2 200 10 120 40 3 2 6.6 0.638 1.427 0.177 0. 555 214
3 200 10 100 30 3 2 7.3 0. 642 1.484 0.177 0.552 212
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Fig. 4 Process of fabrication
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Table 2 Comparison of performances and process
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Design and Simulation of a High-Tuning-Range RF MEMS

Voltage-Controlled Capacitor”

Liang Xuedong, Liu Zewen, Liu Litian and Li Zhijian

(Institute of Microelectronics. Tsinghua University. Beijing 100084, China)

Abstract: Based on the analysis to the traditional parallel-plate capacitor,we present a novel MEMS tunable capacitor with a

wide tuning range. Different from the conventional parallel-plate capacitors.this capacitor consists of three pairs of plates. One

pair of them is used as capacitor plates,and the other two are used as controlling plates. AC signal passes through the

capacitor plates while DC controlling voltage is applied between the controlling plates. By simulation with Ansys software ,we

get the tuning range is up to 214 % ,largely beyond the theoretical tuning range limit (50%) of conventional two-parallel-plate

capacitors. It can be easily integrated in RF circuits for this simple process of fabrication.
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