Accepted Manuscript

Superlattices

Study on the structural, optical, and electrical properties of the yellow light-emitting
diode grown on free-standing (0001) GaN substrate

Gaogiang Deng, Yuantao Zhang, Ye Yu, Long Yan, Pengchong Li, Xu Han, Liang
Chen, Degang Zhao, Guotong Du

PII: S0749-6036(18)30163-0
DOI: 10.1016/j.spmi.2018.01.033
Reference: YSPMI 5491

To appearin:  Superlattices and Microstructures

Please cite this article as: Gaogiang Deng, Yuantao Zhang, Ye Yu, Long Yan, Pengchong Li, Xu Han,
Liang Chen, Degang Zhao, Guotong Du, Study on the structural, optical, and electrical properties

of the yellow light-emitting diode grown on free-standing (0001) GaN substrate, Superfattices and
Microstructures (2018), doi: 10.1016/j.spmi.2018.01.033

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.spmi.2018.01.033

Study on the structural, optical, and electrical properties of
theyellow light-emitting diode grown on free-standing (0001)
GaN substrate

Gaogiang Deng', Yuantao Zhang', Ye Yu', Long Yan!, Pengchong Li*, Xu Han®,
Liang Chen®, Degang Zhao? and Guotong Du*

State Key Laboratory of Integrated Optoelectroni@pllege of Electronic Science and
Engineering, Jilin University, Qianjin Street 26@hangchun 130012, China
“State Key Laboratory of Integrated Optoelectronitisstitute of Semiconductors, Chinese

Academy of Science, P. O. Box 912, Beijing 100033na

*E-mail: zhangyt@jlu.edu.cn

Abstract

In this paper, GaN-based yellow light-emitting désd(LEDs) were homoepitaxially grown on
free-standing (0001) GaN substrates by metal-ocgeimemical vapor deposition. X-ray diffraction
(XRD), photoluminescence (PL), and electroluminasee(EL) measurements were conducted to
investigate the structural, optical, and electripmbperties of the yellow LED. The XRD
measurement results showed that the InGaN/GaN ptauljuantum wells (MQWSs) in the LED
structure have good periodicity because the distM@Ws related higher order satellite peaks can
be clearly observed from the profile of-@ XRD scan. The low temperature (10 K) and room
temperature PL measurement results yield an inteurentum efficiency of 16% for the yellow
LED. The EL spectra of the yellow LED present wkussian distribution with relatively low
linewidth (47 to 55 nm), indicating the homogenebusontent in the InGaN quantum well layers
in the yellow LED structure. It is believed thatstlvork will aid in the future development of GaN

on GaN LEDs with long emission wavelength.
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