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High sensitive photodetectors of ZnO nanorods based on

CdSe/ZnS core-shell qIUﬂntum dots
Liang-Wen Ti'", ¥u-Jen Hsiso®, Chib-Pin Hsizo', Te-Hus Fang”, Kai-Hna Hsiao'
Mestiture of Flectro-Cphical and Materials Sciwnce, Watonz] Formos: Univarssty, Ymlm 632, Taiwan
*Watiomal Mane Devics Laboratories, Natonal Applisd Bessarch Labaratories, Taizes 741, Taiwan
"D;p::mmnl: of Meckezica]l Enginesnng, National Kachsiumg University of Applied Sciences, Kaohsiung B07, Taiwan
'Cc:tnsgcm:li:g wather: Tel: +EB6 3 631 3679 E-mail address: hwjuiiseed et tw (L -W. Ji),

1. Introduction

Fecently, mawy researchers have explored the
ultraviolet (V) photodetectors for  their
compuercizl and muilitary applicanions, such as
space conummicztion, flame detectdon, Rology.
envirpmmental menitoring, and o oo [1]. With
the advent of optoelectronis devices fabricated
on wide band gape. TI02, Zn0, and Gall became
promising  materals in making UV
photodetectors [2]. In TiQ., many researchers are
mierasted in the photoelaciric propeross recently.
Zinc oxide (D) is a I-VI compound
semiconductor that exbabits p-fype conducton
due o corygen deficiency or zine excess. It has 2
direct wide bandgap of 3.37 &V, large exciton
bindivg epergy of 80 meV at Toom femparaore.

1. Result: and discussion

The fingers of the Az confact electrodes were
150 ym long and 10 pm wide with 10 pm
spacing. The active area of the whole device was
200200 wm®. Then w= employed the
phoforesists in profecing the elacirods patmerns
by lihography techmiqus. The sample with
photoresist-protecied  interdigitated  elecmodes
was subseguently immiersed m the Zn04)
WHAOH agueons soluton for 4 boat 90 C. The
fabricared MSK PD: were removed from the
solufion, rnsad with distlled water, and dried in
air. Finally, we removed the photoresizsss from
the interdigitated elecwode surface of devices.
The stuctire of Zpl ME PD is shown m Fig 1
The average leagzih and dizweter of these ZoD
MRz were arovmd 2.2 pm oapd S0-E0 om,
respectively. It was found that high densities of
well-aligred Zny MF. amay: were zrown on the

gap of interdigitated elecmodes. The data
mdicates  that  the light cwrent of  the
photodetectors  with Cd%eZn%  core-zhall

quantum dots coated layers were improved and

enhanced. The highest sample was the devices
with lwr%. The CdSe/Zns Qds was very suitzble
1o increase optical shsoapion. The dark curment
of the Zn navorod was very small This may be
dus o the low backzrovmd carmer concenmation.
The photo-genernated holes recombined with the
surface adsorbed oxygen ions. The resuls show
that paire of electromc holes and elecoons
saperared when the TV Lght illuminates the Zpd
naporgd layer. Because of the bapdzap of
Cd%e/Zns Qds devices based on it exhibic a very
hizh photoresponsivity. The simplicicy of the
device presenfed bere, counld result in the
fabrication of inexpepsive hizh-sensitivity and
flexible Znd nanored with CdSe/Zns core-shell
Qids oproelecironds devices,
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