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Fabrication of carbon nanotube bipolar-FET by dielectrophoresis for sensor
application
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In this study, we fabricated bipolar field-effect transistors (CNT-FETs)
with carbon nanotubes (CNTs) as channels by dielectrophoretic integration method and attempted to
develop an application technology for sensitive detection of NO2, an environmental pollutant gas,
with high sensitivity.

As a result, two types of reactions were observed: a steady-state current shift in the positive
direction in the hole conduction region due to channel potential modulation and a sudden decrease in
mutual conductance in the electronic conduction region due to Schottky barrier modulation, and NO2
gas with a concentration of 100 ppb at room temperature was successfully detected in a few minutes.
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