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Characteristics and Fabrication of Micro-Gas Sensors

with Heater and Sensing Electrode on the Same Plane
Jun-Woo Lim’, Sang-Mun Lee’, Bong-Hwi Kang®, Wan-Young Chung™,
Duk-Dong Lee’
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Abstract

A micro—gas sensor with heater and sensing electrode on the same plane was fabricated on phospho-
silicate glass{PSG, 800nm)/SisNs (150nm) dielectric membrane. PSG film was provided by atmospheric
pressure chemical vapor deposition(APCVD), and SisNs film by low pressure chemical vapor
deposition(LPCVD). Total area of the fabricated device was 3.78%3.78mm’. The area of diaphragm was
15% 1.5mm’, and that of the sensing layer was 0.24 % 0.24mm’. Finite-element simulation was employed
to estimate temperature distribution for a square-shaped diaphragm. The power consumption of Pt
heater was about 85mW at 350°C. Tin thin films were deposited on the silicon substrate by thermal
evaporation at room temperature and 2327T, and tin oxide films(SnO2) were prepared by thermal
oxidation of the metallic tin films at 650C for 3 hours In oxygen ambient. The film analyses were
carried out by SEM and XRD techniques. Effects of humidity and ambient temperature on the
resistance of the sensing layer were found to be negligible. The fabricated micro-gas sensor exhibited
high sensitivity to butane gas.
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Table 1. Material coefficient

Material
Materia Si Si0s SisN, Pt
coefficient
Thermal | oow09~0045 0719~0734
conductivity 15 (XB~573K) 0.2092 (2T3~600K)
(W/em - K) T
Emissivity 03 0.8 0.7 0.1
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Table 2. Heating power vs. temperature of

sensing layer

Power | Temp. of heater| Temp. of sensing layer
[mW] [t} (€]

372 275 227

484 348 288

5.8 403 328

60.0 426 KisH

63.0 450 372

67.0 476 392
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Table 3. Adsorbed oxygen states on SnO:

surface at different temperatures Bl

Temperaturel ] Adsorbed oxygen state
below 150 0
160 0: — O (transformation)
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200~ 400 0’
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Table 4. Resistance and temperature of the Pt

heater
Heater temperature
Power Heater calculated by
) resistance
[mW] 1ol equation (1)1 equation (2)
(Tl {c]
15.07 1319 112.2 121.7
2202 142.3 1436 1965
29.25 1536 1777 194.4
37.27 1636 2079 2279
45.76 1737 238.3 261.8
54.66 185.0 272.4 299.7
64.17 194.1 299.9 330.2
74.26 203.7 3289 362.4
34.03 2139 359.6 396.9
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