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Synthetic Subdomain Method for Large-Scale Integrated
Optical Waveguides FDTD SImulation

Xu Jianfeng Bo Zhongyang Bai Jian Yang Guoguang
(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027)

Abstract: The synthetic subdomain method (SSDM) of finite-difference time-domain (FDTD) method is used to
simulate the large-scale optical waveguides. The waveguide is divided into two or more parts, and the parts whose
influence on the simulation result is ignorable are deleted on the condition that the simulating precision does not
deteriorate. In the simulation, the absorption boundary condition is changed accordingly, and the light transmission
and loss are also considered. The simulation results agrees with that of conventional method, and no precision decline
is found. The two-part method occupies 55% memory and 60% time of the conventional FDTD method. Three-part
SSDM uses 31% memory and 28% . It is demonstrated that the SSDM is superior to the conventional FDTD method
for large-scale integrated optical waveguide simulation, saves hardware resource and time, and improves the working
efficiency.

Key words: guided wave optics; finite-difference time domain method; synthetic subdomain method; large-scale
simulation; integrated optical waveguide
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Fig. 2 Polygon finite-difference time-domain formed

by subdomains 1 and 2
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Fig. 3 Pointlike source of light transmitting in waveguide
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finite-difference time-domain method
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Fig. 6 Bent waveguide simulations using conventional

finite-difference time-domain method
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Table 1 comparison between the conventional method and

synthetic subdomain method

Memory consumed Running time /s

Conventional method 211604 kB 41504, 000000
(waveguide) (206.6 MB) (11.53 b
Two-part subdomain 117684 kB 24746. 000000
method (waveguide) (114.93 MB) (6.87 b
Three-part subdomain 66604 kB 11786. 000000
method (waveguide) (65.04 MB) (3.27 b
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Fig. 7 A large-scale bent waveguide simulations using three

segments sub domains method
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