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MANOT MAPATO : FABRICATION OF FAST RESPONSE HUMUDITY
SENSOR BY USING X-RAY LITHOGRAPHY TECHNIQUE.

THESIS ADVISOR : NIMIT CHOMNAWANG, Ph.D., 123 PP.

HUMIDITY SENSOR/X-RAY LITHOGRAPHY

This thesis presents design and fabrication of fast-response capacitive
humidity sensor using X-ray and UV lithography techniques. Mathematic models
based on Fick’s law are used to determine the humidity response for different types of
humidity sensor including long electrode, porous electrode, cylindrical and cube
body. Considering possibility of structural realization, the long electrode type is the
most possible form to be fabricated. Mathematic models predict that the time response
would decrease if the comb width of sensitive material is reduced.

The long-electrode type sensor was fabricated by spin coating of SU-8
photoresist on a conductive substrate. The soft baked resist was patterned by exposure
of UV radiation through a 250 um-thick metal mask with comb-like aperture which
was prepared by x-ray lithography technique. Aluminum film was then coated by
thermal evaporation onto the UV exposed SU-8 combs underneath the aperture to
form an upper electrode. After removal of the metal mask, and development of
un exposed SU-8, the capacitance of fabricated sensors were calibrated against
various humidity standards using saturated salt solutions. The characterization were
done to find its sensitivity and response time. The experimental results showed that
a sensor with 51 um-wide and 2 pm-thick electrode has capacitance of 31 pF at

relative humidity of 30%, sensitivity of 83 fF/%RH or 2,677 ppm/%RH and



maximum error of +5%. Humidity adsorption and desorbtion time are 0.56 and 1
seconds, respectively. Good results were readily obtained from the experiment. This
work provides technologies to realize a fully functioning fast response capacitive

humidity sensor in the future.
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