Hirotaka Sugawara, Yoshiaki Yoshihara, Hiroyuki lto, Kenichi Okada, and Kazuya Masu
Precision and Intelligence Laboratory, Tokyo Institute of Technology, Japan

1. Background MEMS Actuator Paraliel-plate Actuator

The actuators are driven by electrostatic force. By generating DC bias between
the stationary electrode and the movable electrode. Stationary Electrode

0“ cIlill i“[l MEMS actuator is used for moving the metal plate above the spiral inductor
- uctors

The demand has been increasing for RF Si CMOS circuits. Comb actuator statiorary elec o The metal plate is moved by DC bias

between the stationary electrode and
the movable electrode
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To realize a variable inductor on Si CMOS chip Y dEhE=ET R _ Metal Plate —

The wireless communication system has several frequency bands T e ey |
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which are required to cover several frequency bands. /7'/.'/' RR—— =/ Spiral Inductor
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are required to cover several . . . e .
frequency bands. Parallel-plate actuator | ovabe electrode The variable inductor is an indispensable device for

¥ Stalicrary Flechode high-frequency and multi-band circuits.
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IWide-range oscillation of VCO stationary electrode

Multi-band solutions

MEMS actuator requires high manufacturing cost,
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Metal Plate consists of a planar-type spiral inductor and a metal plate.
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The metal plate shields the magnetic flux which o
penetrate the inductor. oo | Spiral Inductor

-~ The magnetic flux

a e e - ol e penetrates the metal plate. Tums: 2.5
B, il gl Line widthW : 20 um

The inductance Continuously varies o . it ' 2\ /. Eddy current flows Line space S: 10 um

. . in the metal plate. : . )
depending on the position of the metal plate. Outer dimension D : 250 ym
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The parasitic capacitance is

Induced between the spiral
T e . Inductor and the metal plate
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Parasitic capacitance is not
increased so much by metal plate
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Equivalent circuit model
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