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Fig.1 Schematic illustration of GaN-based resonant cavity light emitting diode
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Study on the effect of top mirror on the performance

of GaN-based resonant cavity |ight—emitting diode"

Zhao Shuyu, Xii Binbin, Zhao Zhenyu, Lii Xueqin'

( Pen-Tung Sah Institute of Micro-Nano Science and Technology, Xiamen University, Xiamen 361000,

China)

Abstract
In this paper, two kinds of distributed Bragg reflectors-(DBRs) with
high-reflective-film structure and filter structure; ate| designed and
evaporated on the top of GaN-based resonant eayvity light emitting diode
(RCLED), respectively. Firstly, the reflectivity spectra of the two kinds of
DBRs are simulated. Then, the performantce.differences including optical
longitudinal modes, spectral linewidth, and output light intensitybetween
the two kinds of RCLED devices with different top mirrors, are compared
and analyzed. Finally,the “influence of the top mirror reflection
characteristics on-the output spectrum of the RCLED is studied in detail.
The results show that.the top mirror is an important part of RCLED, and
its reflectionCharacteristics determine the optical performance of the
device. Eor. the conventional DBR with high-reflective-film structure, its
reflectivity spectrum has a wide high-reflection band. Accordingly, the
spectral linewidth of the RCLED can be effectively narrowed by using
the conventional DBR as the top mirror. However, the spectrum still

consists of multi-longitudinal modes. For the DBR with filter structure,



its reflectivity spectrum has a narrow high-transmittance band at the
central wavelength. Depending on the modulation effect of the
high-transmittance band to the output light, single longitudinal mode light
emission is realized for the RCLED with the specially designed DBR as
the top mirror, which shows a broad application prospect in the fields of
optical communication and optical fiber sensing. Moreover;sthe spectral
characteristics of the RCLED can be further optirhized~\fo meet its
application requirements in much more fields, by desighing the top mirror

structure and changing its reflectivity spectrum characteristics.

Keyword: GaN-based RCLED, DBR with high-reflectiye*film structure, DBR with filter

structure, single-longitudinal-mode light emission
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