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MEMS/ELECTROSTATIC MICROVALVE/GAS FLOW CONTROL 

 

Micro-Electro Mechanical System (MEMS) has played a significant role in 

flow control of gas and liquid. One form of MEMS devices used to control flow of 

fluids through microchannels is microvalve. In this thesis electrostatic actuation is 

used to enable or disable fluid flow in microscale. Novel microstructures and 

materials of a curl-up type electrostatic microvalve have been proposed in order to 

reduce fabrication cost and activation voltage. The microvalve is designed to have two 

major parts, a conductive substrate with a UV LIGA fabricated gas inlet orifice, and a 

polymer-based curl-up closure plate. Fabrication of the conductive substrate was done 

by UV lithography of an SU-8 photoresist column on copper or graphite sacrificial 

materials followed by electroforming of nickel thick layer. After removal of SU-8 

column, a 70 µm × 70 µm gas inlet hole was obtained. The gas inlet hole was filled 

with AZ P4620 photoresist baked and planarized. Subsequently, a 1,040 µm × 720 µm 

sacrificial aluminum layer was deposited above the planarized gas inlet hold. 

Polymeric closure plate was then fabricated by spin coating of 2.5 µm-thick SU-8 

photoresist and patterning with UV lithography so that a 940 µm × 620 µm area of 

SU-8 film was on top of the sacrificial aluminum layer while another large area 

anchored on nickel substrate. Conductive composite layers of thin 

chromium/copper/nickel were then deposited on top of SU-8 closure plate. After 

removal of all sacrificial materials, the SU-8 closure plate was forced to curl away 






