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Abstract

Semiconductor technology has been the key to the industry development for the past
several decades. However, the existing problem “leakage current” in IC transistors,
although it has been reduced at the pace of Moss law, didn’t get solved completely. This
problem didn’t get its attention until the widely spreading of the mobile devices in the last
5 years. Microelectromechanical System (MEMS) microswitch has been developed as one
of the major means to solve this problem, particularly by the researchers in the RF
community. MEMS microswitches have the advantages of high isolation, low insertion
loss, low power consumption, and the ability to integrate with other solid-state devices.
Therefore, they are currently in-use in a variety of applications, such as filters, phase

shifters, and antennas, as well as in lower frequency amplifications.

Although the microswitch is promising, the limited function of the switch, which
consists of “on” and “off” only, can only be implemented for some specific functions. To
broaden the applications for microswitch, we developed a mechanical structure that can
perform logic function the same as solid state logic gate does. The proposed microswitch is

a tiltable structure and actuated by electrostatic force, and we name it MEMS logic gate.



Due to multiple advantages and functionality of MEMS logic gate, we expect a great

potential for this MEMS device.

In the dissertation, we present the prototype of MEMS logic gate. Then we use
software to verify the performance such as drive voltage, resonance frequency, and confirm
that if the device can switch correctly. Finally, we use surface micromachining to
manufacture the device. Although we can’t fabricate the device in the end, we still testify
the possibility. By concluding the troubleshooting from previous experience could be very

helpful to improve yield in the future.
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