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In recent years, cellular phones have become capable of handling not only wideband code division multiple access (W-CDMA) but also one-seg-
ment TV broadcast reception, the Suica card payment system, and FM radio. ~ Furthermore, many functions are being added for better communica-
tion such as Bluetooth®, ultra-wideband (UWB), worldwide interoperability for microwave access (WiMAX), wireless LAN (WLAN), and so on. In
order to balance the increase of components for broadband and miniaturization of terminals, radio-frequency microelectromechanical system (RF-
MEMS) variable capacitors have been attracting considerable attention. However, it is necessary to overcome the problems of stiction of the MEMS
actuator and the fact that MEMS packaging technology has not yet been fully established.

In response to these problems, Toshiba has developed an intelligent driver integrated circuit (IC) realizing stable operation of the MEMS actuator
and an in-line wafer level package (WLP) technology with high reliability and low cost.
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Cross-sectional view of MEMS variable capacitor
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Multiband/multisystem simplification by MEMS variable capacitor
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Changes in V,, and V,, due to trap charge
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Trap charge estimation method
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Chip photograph of driver IC with intelligent bipolar actuation (IBA)
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