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Abstract

Code of project :A17/2557
Project name : Synthesis and Characterize of Metal oxide Nano-Structure for Sensors
Application
Researcher name : Chaiyan Oros, Ph.D.
In this research are separated into two parts. In first part, we report
the fabrication of tungsten trioxide (WOs) by glancing angle deposition (GLAD)
technique with DC magnetron sputtering system, while the substrate was tilted at 0°,

450, 600, 70° and 85° with respect to the vapor incident flux (the vertical axis) and
rotated at a speed of 1.6 rpm and study of crystal structure, morphology and tested
toward ethanol gas sensing. Characterization results showed that the as-deposited

structures exhibited amorphous phase and crystallinity was improved after annealing
at 300°C. From morphological characterization, WO5 thin films prepared with the
substrate tilted at 85° comprise isolated good columnar nanorod structures. The gas-

sensing results -indicated that WO; thin films exhibited p-type conductivity with

increased resistance when exposed to ethanol; which was reducing gas. The ethanol
sensing of WOs thin films/was- increased with the substrate tilted from 0° to 85°. In
addition, WO; thin films were .capable of detecting ethanol gas at concentrations

lower than 5.ppm at operating temperature 200 °C.

In the second part, we report the fabrication of tin oxide (SnO,) by
glancing anglé deposition (GLAD) technigue with  DC magnetron sputtering system,
while the substrate, was tilted at 0% and 85° with respect to-the vapor incident flux
(the vertical axis) and-anneated SnO, thin films at 300°C and 400°C. Then, study of
crystal structure, morphoelogyand tested toward nitrogen dioxide (NO,) gas sensing.
Characterization results showed that-the structure of tin oxide thin films exhibited
tetragonal phase and crystallinity was improved after annealing at 300 and 400°C.
From morphological characterization, tin oxide thin films prepared with the substrate
titted at 87° comprise isolated columnar nanorod structures. The gas-sensing results

indicated that nanorod structure provides significant improvement on NO2 response



at operating temperature 60°C, 80°C, 100 OC, 150°C, 200°C and 250°C. As a result,

tin oxide thin films exhibited n-type conductivity with increased resistance when

vas oxidize gas. tin oxide nanorods exhibited a

ating temperature of 150°C. The tin oxide

nanorods were capable of detecting nitrogen dioxide gas at concentrations lower

E-mail Address : Chaiyan.Oro@r
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Manulnsoanledlasiasisuuuwianauiioamai 500°C Waneuaussiafinglulasiaule

Y

genleads 27 fitglulasiaulaoenled 2 ppm

Y A.A. 1995 M. Di Giulio wazauglaviin1simaauiauui1e SnO, Aleinaia rf.
reactive sputtering lagvinn15AnwILUSBUMIBUNITRTI9TAA% CO 5¥1isilauue SnO, fiu
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Wauune SnO, NMAUMIY Pt HaNISANYINUIT WANUINsaDLanglATIas1amanvads SnO, N

=

WA (110) (200) kag (101) LazANNANIIATIVIANG CO 91 500 ppm WU AdUUN SnO, &
gauugivaaauil 300°C fAIN1IROUANBIABANY 120% F882LI8IN1TABUANBY 100 FUd

SEEEIA1AUT 200 Tdl warilduuns SnO, Mlaume Pt Hoamgiieaeud 170°C fAn1s
mauAueIafing 400% S¥erlIaIn1IneuaNad 180 Juni sreznatAud 120 Ul 91nKa

mMavageuaiiiuininsiaume Pt nalinisldgamgiveaeutiovas wasiinnsneuaues
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U A.f. 1999 Vladimir V. Kissine #1n15@n9IHaNIENUI0967I1N1TIaU0AY
PaNTLaUAANTRN1IN T2 TR UDTANUI SN0, Taenismisuniuwaila rf. sputtering
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NENved SnO, TuuANTuYsEaal 100 nm An1srevaueIRaRILeMIUEaTl 1500 ppm Ha
IINNTANWINVIIOAFINIS MaveIN1T88nNTLIUAINEABLATIAS1WENTDI SNO, 21NA1T

WIBNLNALA 1.f. sputtering kazdidNaRBNIINBUALBISDA B NRADU

U A.A.-2008 Heyun Zhao Anwnausd SnO, nanorods Aan1IMoUaUDIADN1LE
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H1UAUENAT9 20 N HANITUAABUNITADUANDIMNENBLONINEa 1000 ppm ARl
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1) Fumaunisuszhvg Cr-Au Electrode drwsuldiludaluihlunisnsiainfinenie
wadan1snioukuukunnsoualninese

SuAUAINNTUTEAYENNEN (Mask) dmsueenwuuatnatetaliily Tagldisnisyu
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A157199 3.1 Wauluniswedeu Cr-Au Electrode

AUTnNIsAReU lastiies (Cr) 93 (Au)
WAUIDI5U Alumina Alumina.coated thin Cr
wWhatstadou Cr(3inch diam;-99.95%) | Au (3inch diam, 99.95%)
ANUAUADULAGEY <6.0x10 ®mbar <6.0x10°mbar
IMIINTTIaU0IE AU 4.0 sccm 4.0 sccm
AUAUTZIINLATOY 3.3x10mbar 3.3x10°mbar
ATELLE 0.3 A 0.2A
a0 3 Ul 5 U9l
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LNUTBISU Silicon wafer (100), Electrode
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AUAUNBULARDU <6.0x10°mbar
PMINNTINATD9815NaY 8 sccm
9nsIN5 AU I98NTLI 26 sccm

yuilglunsiadeuilay

0°, 45°, 60°, 70° way 85°

BNIINTNUUUNUTBITY

1.6 rpm, 10 rpm, 20 rpm UWag

30 rpm
AUAUITTIINLATDU 5.0x10” mbar
maslniilunsiedeu 175 Watt
nanlunIseaeu 60 U9
gaungilunseuildy 300°C
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AUINNSIARDU

Aiuoonles (SnO,)

Musanlunlasiasiaguumi

(SnO, nanorod)

LAUTBISU Silicon wafer (100), Electrode | Silicon wafer (100), Electrode
wWhansindau Sn (3inch diam, 99.99%) Sn (3inch diam, 99.99%)
AUAUNBULARDU < 6x10° mbar < 6x10° mbar
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BNIINTUYUUHUTBITY - 5 rpm

AUAUITZIINLARDU 6.0x10=-mbar 6.0x10° mbar
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natlunisiAdeu 60 117 60 W17

aamailunizauiay 300°C uaz 400°C 300°C uaz 400°C
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3.1.1A39%818. X-ray diffraction (XRD) dust A 1eilaTeas1anan

3.2 1a 3 0l 0 Field) Erfiiséion Scanning Electron Microscopy (FE-SEM)
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wunfinseuadaness

nsadandndeisnisuindevsaelnil sgBudurinmsosnuuuanaedalnih
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Jasufrwarsnaudntvlussuu vinlvszuuiianusulseunad 3.3 x 102 mbar %184310
=1 < a [y} | = a6
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Usgunal 3.3 x 10% mbar n1gndsaniadeuiidandunan 5w anunuiiialed
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Tuduilaresuionsedouidunsiaeulaseenlediefemaianisiadousue
lngIsnsidounuusweniinuuntnseuatdainess asuudansesiu Si wafer (110) wag
W11 Cr-Au (Cr-Au electrode) Tnsazesurefananasuunisiadeudeaudfinianienin
Yosanuisamulaseanled dudiniantenmuediiduuisisanulnseenleniiasisisae
1A3D4 X-ray diffraction (XRD) Wai% scanning electron microscope (SEM) ag@nu1anda
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Sn0, dense film anneal at 400°C
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Operating temperature at 60°C
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Operating temperature at 100°C
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Operating temperature at 200°C
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