Accepted Manuscript o
materials

DESIGN

Optical bandgap tuning in nanocrystalline ZnO:Y films via
forming defect-induced localized bands

—— ———

Narinder Kaur, Youngmin Lee, Deuk Young Kim, Sejoon Lee

PII: S0264-1275(18)30227-2

DOI: doi:10.1016/j.matdes.2018.03.042
Reference: JMADE 3784

To appear in: Materials & Design

Received date: 29 September 2017

Revised date: 16 March 2018

Accepted date: 17 March 2018

Please cite this article as: Narinder Kaur, Youngmin Lee, Deuk Young Kim, Sejoon Lee
, Optical bandgap tuning in nanocrystalline ZnO:Y films via forming defect-induced
localized bands. The address for the corresponding author was captured as affiliation for
all authors. Please check if appropriate. Jmade(2017), doi:10.1016/j.matdes.2018.03.042

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.matdes.2018.03.042
https://doi.org/10.1016/j.matdes.2018.03.042

Optical Bandgap Tuning in Nanocrystalline ZnO:Y Films via Forming Defect-

Induced Localized Bands

Narinder Kaur,” Youngmin Lee," Deuk Young Kim,"* and Sejoon Lee"*"

fQuantum-Functional Semiconductor Research Center, Dongguk University-Seoul, Seoul 04623, Korea

‘Department of Semiconductor Science, Dongguk University - Seoul, Seoul 04623, Korea

Abstract

Understanding of optical bandgap-tuning in terms of defect natures and their distribution in the
nanocrystalline material proposes a fertile ground for the emergent optoelectronic device applications. In
this contribution, nanocrystalline Y-doped ZnO (ZnO:Y) thin films with various thicknesses (50 — 300 nm)
were prepared on quartz substrates by spin-coating techniques, and their morphological, structural, and
optical properties were thoroughly investigated. The surfaces of the films, consisting of uniformly-
distributed nanograins, showed an improved crystallinity as the thickness of the nanocrystalline film was
increased. The optical bandgap of nanocrystalline ZnQO:Y thin films was decreased from 3.25 to 3.09 eV
because of the formation of the localized energy band, which arises from the charged defects at the
boundaries of nano-grains. The correlations between the optical bandgap tunability and the distribution of
charged defects are systematically examined, and the mechanisms of optical bandgap-tuning in

nanocrystalline ZnO:Y thin films are discussed on the basis of the defect-induced localized band model.
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