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ZINC OXIDE NANOWIRE ARRAYS GROWN ON DIFFERENTLY TREATED SEEDING
SUBSTRATES AND THEIR ULTRAVIOLET PHOTODETECT PROPERTIES

ZHANG Wen', HE Yongning®, ZHANG Qingteng®, CUI Wuyuan®, HOU Xun®
(1. College of Science; 2. College of Electric and Electronics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Zinc oxide (ZnO) seeds were firstly deposited on an indium tin oxide (ITO) glass substrate by magnetron sputtering way,
sol—gel dip-coating and sol—gel spin-coating process, respectively, and then ZnO nanowire arrays were prepared by a low temperature
hydrothermal method. The characteristics of these ZnO nanowire arrays were determined by X-ray diffraction, scanning electron mi-
croscopy and photoluminescence(PL) spectrum. The ultraviolet detecting devices were prepared on the ITO glass with a silver elec-
trode. The ultraviolet detecting property was examined and the responding mechanism was discussed according to the surface proper-
ties of ZnO nanowires. The results show that the nanowires grown from the smallest seeds by sol-gel spin-coating have the highest
aspect ratio, the samllest diameters and the best orientation. The corresponding PL spectra show that the sample has an excellent near
edge emission peak with the depressed visible emission. The samples from the seeds obtained by sol—gel dip-coating and spin-coating
can respond easily, but recover rather slowly. The samples from the seeds obtained by magnetron sputtering have a good ultraviolet
corresponding and recovering characters, but a lower signal intensity.
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(f) ZnO nanowires grown from the spin coating seeds
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Fig.l1 Scanning electron microscope (SEM) photographs of ZnO seeds and nanowires grown from them by different ways
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Fig.2 X-ray diffraction (XRD) spectra of ZnO nanowires by
different seeds
1—Spin coating, treatd at 350 “C; 2—Spin coating, treatd at 150
‘C; 3—Dip coating, treatd at 350 C; 4—Sputtering.
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Fig.3 Transmission electron microscope (TEM) image of ZnO
nanowires grown by typical hydrothermal method from
dip coating seeds and the selected area electron diffrac-
tion pattern of a nanowire
Hydrothermal condition: 0.025 mol/L Zn(OAc), -2H,0, 0.025
mol/L (CH;)¢Na4, 80 C, for 3 h.
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Fig.4 Photoluminescence (PL) spectra of ZnO nanowires by
different seeds
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Fig.5 Time-dependent resistance response of the photodetector
cell
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