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of ZnO nanorod-based UV photodetector
using the in-situ lift-out technique
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ZnO nanorods and nanowires are promising candidates as
new types of high-sensitivity ultraviolet (UV) photodetectors
due to their wide bandgap and large aspect ratio. In this study,
single-crystalline ZnO nanorods were grown on glass sub-
strates by a hydrothermal method. Specific structural, mor-
phological, electrical, and optical measurements were carried
out. A single ZnO nanorod-based photodetector was fabri-
cated using the in-situ lift-out technique in a focused ion
beam (FIB/SEM) instrument and characterized. With a source
wavelength of 370 nm and an applied bias of 1 V, the respon-
sivity of the ZnO nanorod is 30 mA/W. The single ZnO nano-
rod photodetector exhibits an ultraviolet (UV) photoresponse
promising for potential applications as cost-effective UV de-
tectors.

1 Introduction Recently, much research has been fo-
cused on developing compact high-performance solid-state
photodetectors in the ultraviolet (UV) spectral range [1—4].
High-tech applications of short-wavelength UV detectors
range from commercial to military uses, and from biologi-
cal and chemical sensing to flame detection and space
communications, etc. [3, 5]. One major factor, which
stimulates the development of new UV photodetectors is
the growing “ozone hole” near the Antarctic linked to a
growing number of cancer and skin illnesses [6].

 MWILEY A
) InterScience®

Secondary electron images in the focused ion-beam system
showing the steps of the in-situ lift-out fabrication procedure
in the FIB/SEM instrument.
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UV detection using photomultiplier tubes [7] requires
bulky, fragile and heavy equipment. Solid-state UV
photodetectors are more efficient and lightweight [1, 8]
and can be easily incorporated in different novel types of
micro/nanosystems, such as in devices integrated in cell
phones. These portable devices can help people to monitor
their exposure to solar UV radiation.

With the development of optoelectronic nanodevices
fabricated on wide-bandgap nanomaterials, high-per-
formance UV photodetectors with high responsivity, line-
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