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Research of Asymmetric Planar Waveguide Type Mode
Division Multiplexer/Demultiplexer
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Abstract Aiming at the shortcomings of the existing multiplexers, a pattern of the asymmetric planar waveguide
type mode division multiplexer/demultiplexer is designed, based on the effective refractive index matching effect.
Waveguide structure consists of a main boom and two waveguide branches. The parametric principle to design the
asymmetric planar waveguide type mode division multiplexer/demultiplexer is discussed. The performance of mode
multiplexing/de-multiplexing is simulated under different waveguide width ratios, and the best waveguide width ratio
is determined. The transmission process and the light field energy flow processes of fundamental mode and first-order
mode are analyzed. The simulation results show that the asymmetric planar waveguide type mode division
multiplexer/demultiplexer has a good performance of mode division multiplexing/demultiplexing. and the mode
conversion can be realized efficiently. The properties, such as simple structure, high mode conversion efficiency,
easy integration, make it more suitable for mode division multiplexing communication.
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Fig. 1 Schematic diagram of asymmetric planar waveguide

type mode division multiplexer/demultiplexer
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Table 1 Related parameters of asymmetric planar optical

waveguide type mode division multiplexer/demultiplexer

Parameter ~ Numerical value
A /nm 1550
Few-mode fiber @ /pm !
Neore 1. 4716
Mcladding 1.4619
m 1.4716
n; 1.4619
n; 1.4619
Optical waveguide Wa/pm 8
Wy /pm 8
We/pm 8
L, /um 900
L,/um 640

MIE 2 T LA L I 500 SO B — s 1) %
FL I 5 JES 160 8 L %) 396 00 17 38 0 o (0 JH R 40 A % A
ANAHEEZ TR S 00 SO B v ) AR 1) B ) 26 L 43
BR. MWW, > 140}, 3 40 08 B AP 1)
2R VS T T BE LG B e . A 2. (b) 43 A ]
B Y 1:3<<W, s W, <127, 43 3R B [l BB R
BRI LK E] 47 %6 DA b e o] A 2 A o 3
(A AT S 2R 5 5 4 SO B b SRS A BT I %
FATH] AT 2 A B 500 S B rhn i

0.7

®

@ 0.6/ —=-LP,
S| el
£05 #® =
g . S 7
s 0.4+
203 0.52 =
E V.or
8 0.50 (1:7,0.4725)
ig 0.2 0.48 Vi
S 01l 1:314 1:6 L&\
(1:8,0.4652)
4316 L0 Lid  Li8
W22W1

P 2 [l B 38 S 2 SR RS T 98 88 LE IS 0 SR B Cad — B B8 (b)) ZE A ) Dl 2 L 31l 28 A 1 0

Fig. 2 Changes of power ratios of (a) first-order mode and (b) fundamental mode in branch B with different

waveguide width ratios
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Fig. 3 Changes of power ratios of (a) first-order mode and (b) fundamental mode in branch C with different

waveguide width ratios
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Fig. 4 Schematic diagram of transmission process
of modes in the waveguide
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Fig. 5 Schematic diagrams of energy flowing of modes in the waveguide. (a) 2-D schematic diagram; (b) 3-D schematic diagram
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Fig. 6 (a) Schematic diagram of the energy flow
processes in the waveguide; (b) schematic
diagram of power changes of the fundamental
mode in branch arms B and C
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