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Effect of aging on the optoelectronic properties of a
single ZnO nanowire

99 7n0 el B E4d oe dolq wy

27 * * * *X
ZA I I M - B A I I

Kihyun Keem’, Jeongmin Kang", Dong-Young Jeong’, Sangsig Kim™"

Abstract

The effect of aging on theoptoelectronic properties of a single ZnO nanowire is investigated in this study.
The photoluminescence (PL), photocurrent spectrum, current-voltage characteristics, and photoresponse were
measured for the as-grown ZnO nanowire and for the same nanowire exposed to air for three months. For
the aged nanowire, the broad PL band is weaker, the intensity of the photocurrent is strengthened, and the
photoresponse is slower, compared with the as-grown nanowire. It is suggested in this paper that the
observed aging effect on the PL is due to the reduction in the number of oxygen vacancies within the
nanowire and that the aging effect on the photocurrent and photoresponse originates from the formation of .
oxygen vacancies near the surface.
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Fig. 1. Normalized photoluminescence spectra taken for

(a) the as~grown ZnO nanowire patterned by
photolithography and for (b) the aged ZnO nanowire
(after the exposure of the as—grown ZnQ nanowire to air
for three months); the optical microscopic image of the
single ZnO nanowire is seen in the inset
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Fig. 2. Photocurrent spectra taken for (a) the

as—grown ZnQ nanowire patterned by photolithography
and for (b) the aged ZnO nanowire under the
illumination modulated at a frequency of 10 Hz from a

Xe lamp
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Fig. 3. I-V characteristics of photocurrent and dark
current of the as-grown ZnO nanowire (solid line) and
the aged ZnO nanowire (dashed line)
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Fig. 4. Photoresponses taken for the (a) as-grown
7Zn0 nanowire and (b) aged ZnO nanowire, excited by
325-nm wavelength light at a bias of 1 V
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Fig. 5. Photoresponses taken for the (a) as—grown
ZnO nanowire and (b) aged ZnO nanowire, excited by
633-nm wavelength light at a bias of 1 V
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