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Abstract: Hydrothermal synthesis technique could be carried out for growth of 7ZnO 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 7ZnO
nanowires were analyzed by FE-SEM. Material property of the grown ZnO nanowires was examined by
PL analysis. The 7ZnO 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

ALO3(2%):Zn(98%)
100 [W]
25%10°° [Torr]
5.0x10" [Torr]
40/0.5 [scem]
200 [C]

7 [min]

Target

DC power

Base vacuum

Working pressure

Ar/O, gas ratio

Substrate temp.

Deposition time

(a) Cleaning (b )

Corning Glass

DC bias Hydro thermal synthesis

sputtering

AZO Seedlayer
Corning Glass

Hydro thermal synthesis

AZO ‘sexd}x\a
Comning Glass

DC Power Supply : 0.5V

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

(h) process configuration.
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Fig. 2. XRD spectrum of the AZO prepared by DC
sputtering process.
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Fig. 3. FE-SEM images of the ZnO nanowires grown for
2, 4, 6, and 8 [h] by hydrothermal synthesis technique
2 [h], (b) 4 [h], (c) 6 [h],
(d) 8 [h]. [Inset is surface image of the ZnO nanowires].

without external bias: (a) and

Fig. 4.
for 2,

FE-SEM images of the ZnO nanowires grown
4, 6, [h] by hydrothermal synthesis
technique with external bias of +0.5 [V]: (a) 2 [h], (b) 4
[h], (c) 6 8 [hl. [Insct is surface image of

the 7ZnO nanowires].
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Fig. 5. Length variation of
~8 [h]

and without external bias.

the ZnO nanowires grown

for 2 by hydrothermal synthesis technique with

AAeFATE: (a) 2 [hl, (b) 4 [h], (¢) 6 [h], (d) 8 [h].
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Fig. 6. FE-SEM images of the ZnO nanowires grown

by hydrothermal

external bias: (a) +0.

synthesis  technique with  applied
5 [V] and (b) 05 [V].
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Fig. 7. PL spectrum of the ZnO nanowires grown by

hydrothermal synthesis technique with applied DC bias of
105 [V
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