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Abstract

Common quasi-static electrostatic micro actuators have significant limitations in deflection due to electrode separation and
unstable drive regions. These actuators suffer from an operational instability, the so-called pull-in effect that limits the actuators’
travel range to one third of the electrode separation. High driving voltages and large electrode gaps are required to achieve large
displacements. In our work, we present a novel electrostatic actuator class, which allows high deflections with nanometric
electrode separation. The approach presented utilizes a bimorph like effective lever to transform electrostatic forces into
deflection. It permits to make use of high electrostatic forces generated in small gaps and thus gives access to large actuator
deflections. We demonstrate that quasi-static deflections as large as four times the gap size are possible.
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1. Introduction

Electrostatic actuation is often considered to deflect micro and nano structures because of excellent scaling of
electrostatic forces in micro and nano dimensions. Furthermore electrostatic actuators can be fabricated easily by
widely spread CMOS compatible processes. The significant drawback of such actuators is the nonlinear deflection of
the moveable electrode within the gap which leads to pull-in and limits the stable travel range. Pull-inrelated effects,
such as stiction, adhesion, electrical discharge and dielectric charging, are considered to be the primary causes of
device failure [1]. Recent publications have reported various attempts to enhance the controllable travelling range
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