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HUMIDITY SENSOR/MICROSENSOR/MEMS/POLYIMIDE SPUTTERING

This thesis presents design and fabrication of capacitive humidity sensors
based on three technologies, printed circuit board, integrated circuit and
microelectromechanical systems. For printed circuit board technology, the sensors
were fabricated by patterning copper layer into interdigital electrodes followed by
application of humidity sensitive materials such as 60 pm-thick commercially
available polyimide tape and 45 A-thick sputtered polyimide film. The fabricated
sensors were calibrated against various saturated salts and characterized for sensitivity
and response time. The results showed that sensors with sputtered polyimide has
higher sensitivity than those with polyimide tape. In comparison with an SMTHS10
commercial sensor, both configurations have less adsorption and desorption times.
This indicates that low cost humidity sensors can be realized using either polyimide
tape or sputtered polyimide. Since smaller electrodes can be obtained using IC
technology, two more versions of sensors were fabricated. For the first version,
aluminum electrodes were patterned on a glass slide followed by coating of a 45 A-
thick layer of sputtered polyimide. In case of second version a 45 A-thick polyimide
film was coated on an aluminum surface followed by deposition and patterning of
aluminum electrodes. In comparison with the commercial sensor, both versions are

less sensitive. However, the first version gives better response time. In order to



fabricate much smalier electrodes, the three-layer polysilicon MEMS technology was
used to obtain 3 micron-size c¢lectrodes. Three configurations of sensors were
fabricated including sputtered polyimide on polysilicon eclectrodes with on-top
aluminum ground plane, and sputtered polyimide on polysilicon electrodes with on-
top perforated aluminum ground plane. Characterizations indicated that al} versions of
sensors provide faster response compared with the commercial sensor. In addition, it
was found that thinner sputtered polyimide film gives faster response time. This
finding opens possibility of obtaining very fast humidity sensors, if smaller and
thinner electrodes were realized using better fabrication techniques. To demonstrate
utilization of the fabricated sensor in application that requires fast response time, a
MEMS based humidity sensor was incorporated with a microcontroller and used as a

respiration rate monitor. Good results were obtained from the demonstration.
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