Accepted Manuscript -

Journal of

MATERIALS

) ) ) ) SCIENCE &
Title: Spectroscopic Understanding of Structural and Electrical Property TECHNOLOGY

Variations in Dopant-Free ZnO Films

Author: Hyegyeong Kim, Ji Woong Kim, Dooyong Lee, Won-Jae Lee, Jong-
Seong Bae, Jaekwang Lee, Sungkyun Park

PII: $1005-0302(16)30198-0
DOl: http://dx.doi.org/doi: 10.1016/j.jmst.2016.10.009
Reference: JMST 827

To appear in: Journal of Materials Science & Technology

Received date:  29-6-2016
Revised date: 24-9-2016
Accepted date:  10-10-2016

Please cite this article as: Hyegyeong Kim, Ji Woong Kim, Dooyong Lee, Won-Jae Lee, Jong-
Seong Bae, Jaekwang Lee, Sungkyun Park, Spectroscopic Understanding of Structural and
Electrical Property Variations in Dopant-Free ZnO Films, Journal of Materials Science &
Technology (2016), http://dx.doi.org/doi: 10.1016/j.jmst.2016.10.009.

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.



Spectroscopic Understanding of Structural and Electrical Property

Variations in Dopant-free ZnO Films

Hyegyeong Kim"", Ji Woong Kim"", Dooyong Lee', Won-Jae Lee?, Jong-Seong Bae®, Jackwang Lee"’

and Sungkyun Park"’

'Department of Physics, Pusan National University, Busan 46241, Korea

“Department of Nano Engineering & Electronic Research Center, Dong-Eui University, Busan 47340,
Korea

*Busan Center, Korea Basic Science Institute, Busan 46742, Korea

[Received 29 June 2016; Received in revised form 24 September 2016; Accepted 10 October 2016]

“Equally contribute to the work

“Correspondence should be addressed to Jaekwang Lee (jackwangl@pusan.ac.kr) and Sungkyun Park
(psk@pusan.ac.kr)

Abstract

Physical property variation in dopant-free ZnO films was investigated. Film annealing under
various environments (O,, in-Air, N, and vacuum), resulted in better crystallinity than in the as-grown
film. In particular, the film annealed under the N, environment showed better crystallinity and
electrical properties than films annealed in other environments. Based on spectroscopic analysis, we
found a correlation between physical (structural, electrical) and chemical properties: The crystallinity
of ZnO films is closely related to Zn-O bonding, whereas carrier concentration is associated with Vg
(oxygen vacancy).
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