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Overview — Field effect sensor technology
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Overview — FET sensor signal transduction
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FET transducer — influence of device type

n-type
p-type buffer layer

n-type 4H-SiC substrate
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FET transducer — influence of gate length
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FET transducer — influence of gate bias
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Materials design — influence of gate insulator

Depending on the
density of adsorption
sites, the enthalpy of
adsorption and its
dependency on
coverage, different
iInsulator materials/
surfaces exhibit
different dynamic
ranges for the gas
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Materials design — influence of gate stack
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Materials design — influence of gate structure
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Materials design — influence of gate material
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Example

% Response

% Response

Highly sensitive sensor devices under
development for VOC measurements for indoor
air quality monitoring applications in cooperation
with Saarland University, Germany, to be
continued in the EU FP7 project SENSIndoor

35
30

25+
20+
15¢
10F

14
12

10+

rCH

10 '8

[ 300°C

dry air

—1h
- --15min

20% r.h.

0 10 20 30 40 50 60 70 80 90
VOC Concentration (ppb)

L CHZO dry air

[ 330°C

10% r.h.

o N M O ©
T T T T

6 260 460 660 860 1060
VOC concentration (ppb)

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

Measurements performed
by Donatella Puglisi and
Christian Bur at Saarland
University, Laboratory for
Measurement Technology
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Example

Gate bias tuning of a
graphene channel field
effect device to adjust the
sensor to operate at the

¥, Dirac point to ensure
s highest possible sensitivity
to NO, under all conditions

Graphene (channel)

Source

p'internal gate

n-type Si
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