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Abstract

Due to the numerous achievements in the research and development of silicon-on-insulator (SOI)
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waveguides and some functional devices, SOl waveguide is envisaged to be the most promising
platform in photonic integrated circuits (PIC). This article systematically investigates the depen-
dences of optical performance of Mach-Zehnder interferometer (MZI) based 2 x 2 optical switch on
the fabrication quality of waveguide, leading to a theoretical model. Then, systematically simu-
lates the impact of SWR on the OCL and the effect of RWE on the XT. The results show that for a 2.0
pm wide rib waveguide on a 2.0 pm thick silicon film, the output performance of MZI based device
has the dependence as OCL/SWR = 0.5 dB/cm and XT/RWE = 1.2 dB/cm. Finally, the experimental
results agree with the above simulations.
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Figure 1.Schematic diagram of the MZI-type 2 x 2 optical switch based on SOI ridge waveguide
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Figure 2. Numerical simulation results of optical propagation loss and polarization dependence due to SWR of SOI wave-
guide for (a) W, =1.50 m, (b) W, =1.75 mand (c) W, =2.00 m
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Figure 3. SOI waveguide MZI structure: (a) Optical insertion loss at the ON-state output port and (b) 3-D distri-
buted optical isolation between the two output ports
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Figure 4. SWR images measured by CLSM for (a) The smaller SWR case and
(b) The larger SWR case
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Figure 5. Optical waveguide MZI structure optical loss performance test device

[E 5. KT MZI SRR RENR E E

Table 1. Measurement results of optical loss characteristics of MZI structured devices
F 1. MZI B8RRI 24 R

AFH: Wrip = 1.5 um B Wrip = 2.0 pm
TE-mode TM-mode TE-mode TM-mode
IL (dB) ISO (dB) IL (dB) ISO (dB) IL (dB) ISO (dB) IL (dB) ISO (dB)
11.93 8.94 0-1>0-2 unnormal 11.14 12.92 0-1>0-2 unnormal
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