Regular Paper

J. KIEEME

Vol. 27, No. 5, pp. 317-321 May 2014

DOI: http://dx.doi.org/10.4313/JKEM.2014.27.5.317
ISSN 1226-7945 (Print), 2288-3258 (Online)

DC HIO|H{AE 2171510 s~UEF MU=
ZnO L}:=2}0]0{2]

m
=
—

ol
=
]

317

2 gAML
MZXF EM
oo T1o

A._Itﬂ.'a"a

Growth Characteristics of the ZnO Nanowires Prepared

by Hydrothermal Synthesis Technique with Applied DC Bias
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Abstract: Hydrothermal synthesis technique could be carried out for growth of ZnO nanowires at

relatively low process temperature, and it could be freely utilized with various substrates for fabrication

process of functional electronic devices. However,

it has also a demerit of relatively slow growth

characteristics of the resulting ZnO nanowires. In this paper, an external DC bias of positive and negative

0.5 [V] was applied in the hydrothermal synthesis process for 2~8 [h] to prepare ZnO nanowires on a

seed layer of AZO with high electrical conductivity. Growth characteristics of the synthesized ZnO

nanowires were analyzed by FE-SEM. Material property of the grown ZnO nanowires was examined by

PL analysis. The ZnO nanowires grown

with positive bias revealed distinctively enhanced growth

characteristics, and they showed a typical material property of ZnO.
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Table 1. Process conditions for the AZO thin film

deposition by sputtering.

Parameter Value
Target Al03(2%):Zn(98%)
DC power 100 [W]

Base vacuum 25x10° [Torr]

5.0x10° [Torr]

40/0.5 [scem]
200 [C]

7 [min]

Working pressure

Ar/O; gas ratio

Substrate temp.

Deposition time

(a) Cleaning (b)
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Fig. 1. Schematics of the hydrothermal synthesis of ZnO
nanowires with applied DC bias. (a) ZnO nanowires and

(b) process configuration.
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3. #a ¥ Fig. 3. FE-SEM images of the ZnO nanowires grown for
2, 4, 6, and 8 [h] by hydrothermal synthesis technique
FAFAA M 23k ZnO Yi=ololoje] A Ao AlE  without external bias: (a) 2 [hl, (b) 4 [h], (¢c) 6 [h], and
H AZO seed layer® DC 2HE 8-S o]&3ste] 45 (d) 8 [hl. [Inset is surface image of the ZnO nanowires].
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for 2, 4, 6, and 8 [h]l by hydrothermal synthesis
technique with external bias of +0.5 [V]: (a) 2 [h], (b) 4
[h], (¢) 6 [h], and (d) 8 [h]. [Inset is surface image of

the ZnO nanowires].
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Fig. 2. XRD spectrum of the AZO prepared by DC
sputtering process. Fig. 5. Length variation of the ZnO nanowires grown
for 2~8 [h] by hydrothermal synthesis technique with
and without external bias.
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Fig. 6. FE-SEM images of the ZnO nanowires grown

by hydrothermal synthesis technique with applied
external bias: (a) +0.5 [V] and (b) -0.5 [V].
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Fig. 7. PL spectrum of the ZnO nanowires grown by
hydrothermal synthesis technique with applied DC bias of
+0.5 [V]
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