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Etching diffraction grating of silicon substrate and design of flatten

CHEN Xin'*, WU Aimin', QIU Chao', HUANG Haiyang'’>, ZHAO Yingxuan',
SHENG Zhen', LI Wei', GAN Fuwan'
(1. State Key Laboratory of Functional Materials for Informatics, Shanghai Institute of Microsystem and Information Technology,

Chinese Academy of Sciences, Shanghai 200050, China; 2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract; Eiching diffraction grating ( EDG ), one of the most critical components, can achieve wavelength division
multiplex (WDM) function and realize on-chip optical interconnection. In order to realize 4-channel EDG with the wavelength
spacing of 20nm at 1310nm wavelength, Kirchhoff scalar diffraction theory was used for theory design and simulation verification.
To further improve the reflection efficiency and decrease the insertion loss, Bragg reflection gratings were designed to replace the
normal etched facets. Multimode interference ( MMI) coupler was also introduced at input waveguide for flat-top frequency
response. The simulation results demonstrate the reflection efficiency of grating reflective surface is up to 85% and 1dB
bandwidth is up to 12nm. The designed EDG has a significant effect on improving system stability, increasing transmission
distance and capacity, and reducing system cost. The design can meet the practical application requirements of optical
interconnection system.
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Fig. 1 Schematic of EDG based on Rowland circle
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Fig.2 Schematic of SOI grating

a—facet reflector b—Bragg reflector
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Fig.3 Relationship between reflectivity and wavelength of Bragg reflector
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Table 1  Design parameters of 4-channel EDG
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Fig. 4 Electric field intensity distribution of input ridge waveguide and 1-D
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Fig.5 a—incident electric field at the center point of each grating facet for
A =1.30lpm b—output electric field distribution on Rowland cir-

cle c—transmission spectrum of 4-channel EDG
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Fig.7 EDG structure based on MMI and Bragg reflector
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