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INTRODUCTION
Seacoast Science has been developing chemical sensors 

that use polymer filled micromachined capacitors to measure the 
dielectric constant of an array of selectively absorbing materials. 
Capable of detecting vapors of organic compounds and 
inorganic gases, each device has ten sensors on a single chip, 
with different coatings for redundancy and interferent rejection. 
Seacoast Science develops MEMS sensors for gas-phase 
analytes including volatile organic compounds (VOCs), chemical 
warfare agents (CWA), toxic industrial chemicals and materials 
(TICS & TIMS), emission gases and hydrogen.  The compact 
size, low power consumption, and low cost of these sensors 
make them ideal for integration into varied packages for 
numerous applications.

The Seacoast Science sensor has many positive features 
including:  1) Robustness; our chemical sensors are extremely 
low mass and consequently very resistant to G-forces. 2) Low 
power; our MEMS sensor elements require as little as 0.5 µW 
per chemicapacitor.  3) Low cost; the microfabricated sensors 
can be made in large quantities at a very low cost. 4) Small size; 
our MEMS sensor array is very small and dense (10 sensors on 
a 2 mm x 5 mm chip) allowing for a small, portable detector 
package (approx. 1.75 x 3 x 1 inches) 5) Selectivity; an array of 
sensors with different chemoselective coatings can greatly 
improve sensor selectivity and sensitivity.
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Adapted from paper (McGill, et al., CHEMTECH, 1994)
(plotted in order of Acidity/Basicity)
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We have shown that micromachined, parallel-plate capacitors 
can be filled with polymers and used to detect chemical 
warfare agents and toxic industrial chemicals. 
Chemicapacitors are uniquely selective among polymer-based 
VOC sensors in that they offer selectivity due to the 
characteristic electrical properties of the analyte in addition to 
the selective sorption due to the polymer/analyte interactions. 
This unique sensitivity of chemicapacitors to analyte 
permittivity can potentially lead to sensors systems with 
improved selectivity.  

Sensors based on a single polymer are not very selective 
because they cannot distinguish a high concentration of a 
minimally-soluble interferent from a low concentration of a 
highly-soluble target.  The selectivity of a sensor system can 
be enhanced by comparing the outputs either of several 
polymers (as in electronic noses) or of several different 
transducers that have varying responses to interferents and 
target vapors. 
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