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Photonic crystal electro—optic modulator based on
width modulation resonator

XIANG Tong', CHEN Heming”, HU Yuchen'
(1.College of Electronic and Optical Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210023, China;

2. Bell Honors School, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: Aiming at the problem of high insertion loss of current electro-optic modulator, a photonic crystal electro-optic modula-

tor based on a width modulation (WM) cavity is proposed in this paper. The device is composed of a nanowire waveguide at the in-

put port, silicon-based photonic crystal waveguide and a WM-type resonator. The connection between the first two structures uses a

tapered structure to reduce the cascade loss between two different waveguides. According to the time-domain coupled mode theory

and plasma dispersion effect, WM-type resonant cavity and PN doping structure are used to realize the modulation of transverse elec-

tric(TE) mode. The performance is simulated and analyzed by two-dimensional finite difference time domain method. The simula-

tion results show that the device can realize the TE mode narrow-band on-off modulation function with a center wavelength of

1553.91 nm when the modulation voltage is 1.24 V. The insertion loss is 0.16 dB at 1550~1560 nm, and the extinction ratio is
19.73 dB. The modulation depth is 0.9894, the Q value reaches 1.5x10% and footprint is about 20 wmx9 wm.

Key words: width modulation; photonic crystal; coupled mode theory; electro-optic modulator; tapered structure
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