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Research on Optical Transmission Characteristics of Microring
Resonator with Silicon Waveguide

SHI Zhen-jiang"**, LI Zhi-quan'?, LU Fei’

(1. Engineering Research Center of the Ministry of Education for
Intelligent Control System and Intelligent Equipment, Yanshan
University, Qinhuangdao 066000, China; 2. Key Laboratory of
Industrial Computer Control Engineering of Hebei Province,
Yanshan University Qinhuangdao 066000, China; 3. Dept. of
Engineering Technology, Open University of Guangdong (Guangdong
Polytechnic Institute), Guangzhou 510091, China)

Abstract: Graphene based optoelectronic devices and optical signals
can achieve strong interaction, ultra wide band operation range and
high-speed operation. By controlling the applied bias voltage of
graphene, the Fermi energy level and chemical potential of graphene
can be easily changed, and then the light absorption ability and the
output light intensity control ability of the waveguide can be changed.
Micro ring resonator can localize the light with a certain frequency
in the ring and oscillate circularly. It can realize a variety of optical
signal sensing and processing functions by using the resonance
characteristics of micro ring resonator. In this paper, graphene and
microring resonator are combined to form a composite waveguide
structure, and it's electro-optic modulation characteristics are mainly
studied. Through theoretical derivation and simulation experiments,
the electro-optic modulation extinction ratio of microring resonator
can reach 2.8dB when the bias voltage of graphene is changed by
0.011ev.

Key words: graphene; microring resonator; fermi level
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