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Abstract : In this paper, we fabricated and evaluated the gas sensor for the detection of CO gas and NO gas among the
vehicle exhaust emission gasses. The SnO, (tin dioxide) layer is used as the detection material, and the thin-film type
and the nano-fiber type layers are deposited with various thicknesses using sputtering method and electro spinning
method, respectively. The experiments are performed in the chamber where the gas concentration is controlled with
mass flow controller. The fabricated devices are applied to the CO and NOy gas, where the device with the thinner SnO,
layer shows better sensitivity. The nano-fiber has the larger surface area, and the shorter response time and recovery
time are obtained. From the experimental results, both types of gas sensors successfully detect CO and NOy gases,
which can be applied to measure those gases from the vehicle emissions.
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Fig. 1 Detection mechanism of semiconductor type gas sensor

#Mask No.1 Table 1 Deposition conditions in sputtering process
Target SnO,
Substrate Si0, / Si wafer
Base pressure 8.0 x 107 Torr
2. First PR spin coating 3. Lithography mask No.1 Process pressure 5 mTorr
Power RF 300W
= Ar - 80scem
Gas fl .
as oW purity 99.999%
Deposition time 620 sec
P Deposition Rate : 0.98 A/sec

4. Electro deposition 5. Lift off process 6. Second PR spin coating

#Mask No.2

WAk gl el HG-A = Tin(I) (chloride dihydrate-
SnCl,*2H,0 ALDRICH 99.9%)Z A}&3&}a, &uj

- I (Solvent) 2= SIGMA-ALDRICHA}F2] DMF(N,N-Dime-
thylformamide HCON(CHs), 99%)& AH&-3kaith %l

7. Lithography 8. Lift off process after
mask No.2 sputtering SnO; 7] HJ'/\}T% ‘?4 5H }\‘] = %‘911 O] OE] s _1;_ O] N”% 7]'X4
Fig. 2 Fabrication process of gas sensor oFstiL, o] 5 flsiM AR o] HEE s=ol7] 9
& ARSIVt H7HE-E-2 PVP(Polyvinyl-
3.2 Sn0; L7 MA HZ pyrrolidone (CsHoNO)x ALDRICH, My = 1,300,000

olgate]  gmol) AHEER M, B S| F ) Z Table 2]
ATl UERRLC

el AR S8 A7 S
$n0,5 WAl MM E A AT
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Table 2 Component of electrospinning solution

Material Solution Polymer
SnCl,-2H,0 I]\)INI[\IF PVP
ng}ll) Z}rll(t)rlde Dimethylformamide Poly\Egl};—IIpI}\/]r(r)(;hdone
ydrate HCON(CHs), sHoRON
029 2 ml 029

Table 3 Deposition conditions in electrospinning process

Specification Value
Ejection rate 0.02 me/h
Distance between nozzle and collector 15 cm
Voltage 16 kv
Temperature 25°C
Humidity 20%
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Fig. 6 AFM images of sputtered SnO, layers with various
heat treatment of (a) 400°C, (b) 500°C and (c) 600°C
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Fig. 7 Detection behavior of fabricated gas sensor with

different measuring temperatures (case of sputtered
SnO; film with 600 A thickness for CO gas detection)
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