Vi SWCNT Chemiresistor
Ames Research Center

Easy production by simple microfabrication, compared to FETs
2 Terminal I-V measurement

Low energy barrier - Room temperature sensing
Low power consumption: 50-100 uW/sensor

Processing Steps

1. Interdigited microscale
electrode device fabrication

. Disperse purified nanotubes
In DMF (dimethyl
formamide) or other solvent

. Solution casting of CNTs
across the electrodes
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e Use a sensor array

e \ariations among sensors - critical

- physical differences (minor help)

coating, functionalization
doping

oxide nanowires, nanoparticles
- graphene, Its variations
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Operation:
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Using pattern matching algorithms, the data is 3.
converted into a unique response pattern

The relative change of current or
resistance is correlated to the
concentration of analyte.

Array device “learns” the response
pattern in the training mode.

Unknowns are then classified in the
identification mode.
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Principal component analysis of
sensor array response to CH,,S0O,,
and NH.
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Carboxylic SWCNTs

Sulfonated SWCNTs

Hydroxyl-functionalized SWCNTSs

Polyaniline
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