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Characteristics of ZnO Nanowire Fabricated by Thermal Evaporation Method
Depending on Different Temperatures and Oxygen Pressure
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Abstract

Zinc oxide (ZnO) nanowires were prepared on Si substrates by a thermal evaporation method at
different temperatures and O pressure. Microstructural analysis of the obtained ZnO nanowires was
performed by using transmission electron microscopy(TEM) and scanning electron microscopy(SEM).
Phase analysis was done using X-ray diffraction(XRD). As the deposition temperature and oxygen
pressure were increased, the diameter and length of ZnO nanowires had a tendency to increase. Based
on TEM and XRD analyses, the nanowires are single crystalline in nature and consist of a single
phase. According to the measurements, the ZnO nanowires grown at 1100 C, Ar 50 sccm, Oz 10 sccm
have good properties.
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Fig. 1. A schematic diagram of thermal
evaporator: @ ZnO powder + graphite
and @ Si substrate.

£33 Agae FYRd EgE £LEL 3¢S ¢
Zuy REO ¥ 900~1100 C, O7b=9] v &
& W3sly 3087 FF3ATH 900~1100 CT7HA
$2 AdE BELEEY Mo E3E Bdo] b
7h2aoke] wkEEA] F=E &) 935k 50 scem
Ar 7}28 FYso FE3I ArEH7E 2A4HA

on o]F FAWSFE E 1o YA

1 uxA A” =24,
Table 1. Fabrication condition of nano wire.

900 50 : 20 1100 50 : 10
1000 50 : 20 1100 50 : 30
1100 50 : 20 1100 50 : 40

%27 AF& 7FAFFE Ar 20 sccm, Oz 20
scecml 2 nAse] 2xo W3 £ IF
H7} L FALE(1100 TN 7hafFnS
SIAA AEFF BE YxedY G EAS
st YA FHL (100)wFo =z wigd 10
mm x 10 mm¢ 2719 Si 71#& AFEsEATE Al
Ztd Zn0 Y=L XA 3 -EEA(XRD)F FAHA
Ad 0] 23 (SEM), FHAAERZ(TEM)E ©] &3t
o AztE Zn0 Yo EXS M54

Job Ry

767

A7 AR BT =7, A21H A8%, 20089 8Y

3.4 3 nH

4Zd FHPE ol&doq t2FFES Ar 50
sccm, Oz 20 sceme2 F<43x 900, 1000, 1100
CTolA &9 ZnO YA A1z ARE 1
g 2] YErHAT

(c)

ag 2. 3% 2xd
ARz

(a) 900 C, (b) 1000 C, and (c) 1100 C
SEM micrographs of ZnO nanowire
depending on deposition temperatures:
(a) 900 C, (b) 1000 C and (c) 1100 C.
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SEM micrographs of ZnO nanowire
depending on O: gas flow rate: (a) 10
scem, (b) 20 scem, (¢) 30 sccm and (d)
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Fig. 4. (a HRTEM and (b) SAED analysis
and (c) XRD diffraction patterns.
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