589

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 30, No. 9, pp. 589-595 September 2017
DOI: https://doi.org/10.4313/JKEM.2017.30.9.589
ISSN 1226-7945(Print), 2288-3258(Online)

Egol-aA M= ZI29| HSl0f = Gas Sensor?|
AL X| A SHA

g3
VTt H71 gt

=N

Heat Energy Diffusion Analysis in the Gas Sensor Body with
the Variation of Drain-Source Electrode Distance

Kyung-Uk Jang?
Department of Electrical Engineering, Gachon University, Seongnam 13120, Korea

(Received July 18, 2017; Revised July 21, 2017; Accepted July 24, 2017)

Abdtract: MOS-FET structured gas sensors were manufactured using MWCNTSs for application as NOx gas sensors.
As the gas sensors need to be heated to facilitate desorption of the gas molecules, heat dispersion plays a key role
in boosting the degree of uniformity of molecular desorption. We report the desorption of gas molecules from the
sensor at 150°C for different sensor electrode gaps (30, 60, and 90 um). The COMSOL analysis program was used
to verify the process of heat dispersion. For heat analysis, structure of FET gas sensor modeling was proceeded. In
addition, a property value of the materia was used for two-dimensiona modeling. To ascertain the degree of heat
dispersion by FEM, the governing eguations were presented as partial differential equations. The heat analysis
revealed that athough a large electrode gap is advantageous for effective gas adsorption, consideration of the heat
dispersion gradient indicated that the optimal electrode gap for the sensor is 60 um.
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Fig. 1. Corelation with the temperature T and the distance L.
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Fig. 4. The heat energy diffusion phenomena in the FET
MWCNT gas sensor with (@) drain-source distance 30 pym, (b)
60 um, and (c) 90 pm.
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Table 1. The heat energy distribution value in sensor body
with the several distance of drain-source.
(Unit : K/um)

Height of cross Distance of electrode

section (um) 30um) 60um 90um

10 0.08 0.05 01

30 0.04 0.02 0.06

50 003 0.01 0.03

70 -0.03 001 0.01

9 0,03 0,03 0.02
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