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Abstract Based on the optical phase change material Ge,Sbh,Se, Te, and the optical waveguide structure, a
reconfigurable 2 X 4 mode multiplexing optical switch device is proposed to improve the optical communication
capacity. The device is composed of two 1 X 2 multiplexing switch units with a slanted waveguide structure and a
2X 2 multiplexing switch unit with symmetrical structure. First, the mode transmission characteristics in the
waveguide are analyzed by the mode coupling theory. Second, the optical switching device is modeled by the three-
dimensional finite difference time domain method. Finally, the model is used for experimental research. The
research results show that when the working wavelength is 1550 nm, the insertion loss of the 1 X2 switch unit when
the phase change material is in the crystalline state and the amorphous state is as low as 0.60 dB and 0.06 dB, and
the extinction ratio is as high as 19.55 dB and 27.58 dB, respectively. The minimum insertion loss of the 2 X4
mode multiplex switch in the entire C-band (1530—1565 nm) is 0. 23 dB, and the maximum extinction ratio is
19.12 dB.
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Fig. 1 1X2 mode multiplexer switch. (a) Schematic of structure; (b) top view; (c) front view
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Fig. 8 Optical field intensity distribution of supermode in triple directional waveguide couplers. (a) Optical field intensity

distribution of TMO-A supermode; (b) optical field intensity distribution of TMO-B supermode; (c¢) optical field

intensity distribution of TMO-C supermode
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Fig. 10 Reconfigurable 2 X4 mode multiplexer switch. (a) Schematic of structure; (b) top view
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Fig. 12 Simulation results of each port of 2X2 mode multiplexer switch. (a) Optical field intensity distribution
for amorphous GSST; (b) optical field intensity distribution for crystalline GSST
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Fig. 13 Simulation output of optical field intensity of each port of 2 X4 optical waveguide multiplexing switch under different
states of GSST film. (a) I1-O1; (b)) 11-02; (¢) I11-03; () 11-04; (e) 12-O1; (f) 12-O2; (g) 12-O3; (h) 12-04
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Table 1 1L and ER values of corresponding output ports of GSST in 2X4 optical switch in different phase states
Input Output GSST-1 GSST-2 GSST-3 IL /dB ER /dB
11 O1 CR AM CR 0.69 14. 20
I1 02 CR CR CR 1.22 13. 85
11 O3 AM CR CR 0.73 18. 50
11 04 AM CR AM 0.31 16. 38
12 01 AM AM CR 0.31 16. 38
12 02 AM CR CR 0.73 18.50
12 03 CR CR CR 1.22 13.85
12 04 CR CR AM 0.69 14. 20
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