
Accepted Manuscript

Title: Electrically pumped random lasing from hydrothermal
ZnO films of large grains

Author: Canxing Wang Chen Zhu Chuyan Lv Dongsheng Li
Xiangyang Ma Deren Yang

PII: S0169-4332(15)00229-9
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.01.187
Reference: APSUSC 29624

To appear in: APSUSC

Received date: 16-10-2014
Revised date: 15-12-2014
Accepted date: 24-1-2015

Please cite this article as: C. Wang, C. Zhu, C. Lv, D. Li, X. Ma, D. Yang, Electrically
pumped random lasing from hydrothermal ZnO films of large grains, Applied Surface
Science (2015), http://dx.doi.org/10.1016/j.apsusc.2015.01.187

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.

http://dx.doi.org/doi:10.1016/j.apsusc.2015.01.187
http://dx.doi.org/10.1016/j.apsusc.2015.01.187


Page 1 of 19

Acc
ep

te
d 

M
an

us
cr

ip
t
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Abstract

We have prepared ZnO films with 700 nm sized grains on silicon substrates by a 

simple hydrothermal process. Then, metal-insulator-semiconductor (MIS) structured 

devices based on such ZnO films have been fabricated in order to achieve 

low-threshold electrically pumped random lasing (RL). It is found that the MIS 

structured device using the as-grown hydrothermal ZnO film exhibits a lower RL 

threshold current than most of our previously reported devices using the sputtered or 

hydrothermal ZnO films of much smaller grains, indicating the feasibility of using 

ZnO films of large grains to improve the RL performance. However, the RL threshold 

current of the MIS structured device using the hydrothermal ZnO film subjected to   

700 C anneal is unexpectedly 10 times that of the device using the as-grown 

hydrothermal ZnO film. This is due to that the 700 C anneal results in deep pores and 

more defects in the hydrothermal ZnO film, which in turn leads to not only the larger 

optical loss but also the smaller optical gain. Such an unexpected result suggests that 
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