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Sensing Materials on Multi-layer Type Micro Platform with
Low Power Consumption)
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Abstract : A novel multi-layer type micro gas sensor for NOx detection was designed and
fabricated. Micro platform defined as type II-1 in this article for micro gas sensor was fabricated
using the MEMS technology to meet the demanding needs of lower power consumption. Nano
composite materials were fabricated with nanosized tin oxide powder and multi-wall carbon nano
tube (MWCNT) to improve sensitivity. We investigated characteristics of fabricated multi-layer type
micro gas sensor with NO. concentration variations at constant 2.2 V. Sensitivity (S) of micro gas
sensor were observed to increase from 2.9, to 7.4 and 11.2 as concentrations of NO: gases
increased from 2.4 ppm, to 3.6 ppm and 4.9 ppm. When 2.4 ppm of NO: gas was applied, response
time and recovery time of micro gas sensor were recorded as 101 seconds and 142 seconds,
respectively.
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Fig. 1. Fabrication process of multi-layer type
micro gas sensor: (1) SINx/SiO. Deposition, (2)
Micro Heaters, (3) Electric isolation layer, (4)
Sensing Electrodes (5) Si Backside Etching, (6)
SMW (Sensing material wall), (7) Sensing

Materials

Sensing electrode

Micro heater
Etched side
wall of Si

(c) Magnified and tilted view of bottom side
a9 2. AlZY multi-layer type Alo]| a2 ZE
Type II-1
Fig. 2. Top view and bottom view of fabricated
multi-layer type micro platforms Type II-1 with
circular type SiNx/SiO2 (2 m/0.5 m) membrane
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Table 1. Prepared sensing materials mixtured
with SnO2 powder with 180 nm diameter, MWCNT
and polymer vehicle. And dry and heat treatment

conditions after applying sensing materials on

micro platform Type II-1

180 nm SnO2 + 1 wt% MWCNT
(Semes Co., Ltd.) + vehicle
(polymer + thinner, Sung Jee
Tech)

Composition

Solid : 27 £ 1 wt%

Viscosity (cps) 1088 + 100

Dry condition 10 minutes at 150 C

Heat treatment

- 30 minutes at 400 C
condition
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Fig. 4. Resistance changes of the multi-layer
type micro gas sensor with NOz gas
concentrations; (a) NOs2 gas of 2.4 ppm, (b)
NO; gas of 3.6 ppm, (c) NO> gas of 4.9 ppm,
(d) NO2 gas of 3.6 ppm.
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