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GENERALIZED ELECTROCHEMICAL SENSOR
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AMPEROMETRIC SENSORS
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POTENTIOMETRIC
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CHEMIRESISTORS
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CHEMIRESISTORSBASED ON ELECTRONIC CONDUCTORS

Materias: Conjugated polymers
Composite conductors (GAS)
Molecular semiconductors

I IIIl!NH!HH!III II.
| ) |

INSULATOR

Mechanisms. Modulation of carrier numbers
Modulation of hopping distance
Modulation of carrier mobility
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WORK FUNCTION SENSORS

Kelvin Probe
FET sensors
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KELVIN PROBE
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CHEMICALLY SENSITIVE FIELD EFFECT TRANSISTOR
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OFET/IGFET TEST PLATFORM

AVAILABLE FROM:
jiri.janata@chemistry.gatech.edu
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Chemical Sensing with PANI-ChemFET
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< WE [MV]

PANIn air at 120 °C PANI-PVA with Pd clusters

in air at 90 °C.
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EFFECT OF INITIAL WORK FUNCTION ON SELECTIVITY

WF jnitial =60 mV WF jnitial =210 mV
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Higher Order Chemical Sensors

(Extending the Feature Space in Chemical Sensing)

ENVIRONMENTAL
* detection limit

* selectivity

* stability

» dynamic range

Response, =f (f,s,w, A,..x)

|

Response 1

PROCESS CONTROL

 Speed

* robustness
* safety

o stability

Cost of obtaining the information

must not be higher than the consequences of not having that information
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MICROFABRICATED ELECTRONICS
SENSOR ARRAY SUPPORT CHIP

CHIP-TO-CHIP INTERCONNECT

MULTIPLEXING

SIGNAL
CONDITIONING

DATA
PROCESSING

CLOCK

INTERFACE
CIRCUIT







TAKE-HOME MESSAGES

“ORGANIC ELECTRONICS’ EXPOSED TO ENVIRONMENT
BECOMES ELECTROCHEMICAL SENSOR

SENSING PROPERTIES CAN BE TUNED
ELECTROCHEMICALLY OR CHEMICALLY

SILICON/SILICON OXIDE/NITRIDE SYSTEM ISIMMUNE TO
ENVIRONMENTAL CHANGES

THANK YOU!







