| 585 F11H/2021 £ 6 B/HAEXBFEHE

Tt Bl e B FZFHE

A le i SOl A AP 2O OB s i

FER TAR", TF8° AEE", HE
P Tl R AT BB S RE R I AUSE A s, BREVE PE 4 7100215
TRAEM T R¥FHETFHEE TERS%EE, S K& 1300225
VYL Tl KA TR BE, BRPE P54 710021

FE DO E RS 2 B ARSI T 5, 48 RO S0t AR 5 B 2 OO T L A 41O O
2R MR T AEDLER . 78 % o B R 0 Sk b b R ALAR R AL AR MRS 4% T R 4 2 AN E SR LR O
W% 5 4 FFLAR G 23 32 BUAS TR 00 HE A7 98 1), S 278 0 S 0t T 8 22 1 T D e 8 AS ) A R 04 O of s AR 8 0 A 19 Jll s o
JBE R LA 09 B TR H T 2O AT 8 A sl AR S A1) 4y, LA G R BE I 1 5 A IC . D FLES IR R ] LK
AT 550 11 SR 70 400 B 1) 0 b o S T R L ) 1 22 DG R, BRI 32 T TR T AT A R L T L2 T 1 T AR R M 4
TR 5 B TG 7 3R 1 E AR R B B 4 S8 4 4 1 )

KRR LA LIS JUFEMER . 26, TR AL

FESES TN252 XEIRERS A doi: 10. 3788/LOP202158. 1123001

Multibeam Formation Method for Silicon-Based

Optical Waveguide Phased Array

Zhou Hengchao', Wang Chunyang'’, Wang Zishuo’, Liu Xuelian', Xiao Bo’"
'Key Laboratory of Information Perception and Intelligent Control, Xi’an Technological University,
Xi’an, Shaanxi 710021, China;

*College of Electronic and Information Engineering, Changchun University of Science and Technology,
Changchun, Jilin 130022, China;

‘College of Optoelectronic and Engineering, Xi' an Technological University,

Xi’an, Shaanxi 710021, China

Abstract Based on the background of multitarget detection in the lidar field, a multibeam formation method for a
silicon-based optical waveguide phased array is proposed and the working mechanism of the optical waveguide
phased array is introduced. Based on the principle of beam deflection, the total aperture array is divided into several
continuous subapertures by the subaperture method. After passing through each subaperture, the beam will be
subjected to different phase modulation. Finally, various beams that can be deflected through different angles are
formed at the exit end. According to the target threat degree, the number of array elements of the subaperture is
adjusted and the multiple beams are divided uniformly or non-uniformly. Then, the energy of each beam can be
reasonably distributed. Simulation results show that the far-field diffraction pattern appears at the desired angle,
verifying the feasibility and effectiveness of the proposed method. Besides, the proposed method can significantly

increase the number of targets detected by a phased array lidar and reduce the scanning time.
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Fig. 1 Silicon-based optical waveguide phased array system
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Fig. 3 Diagram of subaperture method division
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Fig. 6 Diagram of non-uniform division of double beams
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Fig. 7 Simulation results of multi-beam formation under subaperture method. (a) Double beams; (b) three beams; (c) four beams
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