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Numeric Analysis of Butterfly Multimode Interference Couplers
Yan Chaojun Wan Junli

Jiang Binghua
(College of Electrical Engineering and Information Technology . Three Gorges University . Yichang. Hubei 443002, China)

Xiang Liu Ling Jie
Abstract The structural parameters of butterfly multimode interference (MMI) coupler need to be determined

the structural parameters and the ratio of power splitting. It is indicated by an example of practical device in SOI
Key words

according to the special ratio of power splitting when the device is designed. The coupling length, as a characteristic
wafer that the length of butterfly MMI coupler obtained by simulation is more than the length expected by MPA

parameter of rectangular MMI coupler, is determined by the finite difference beam propagation method (FD-BPM)
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which is applied to the modeling of symmetrical interference rectangular MMI coupler and then the structural
parameters of butterfly MMI coupler are designed by the formulas of mode propagation analyse (MPA) method which

is an approximate method. Finally the FD-BPM is used to correct the parameters of butterfly MMI couplers, including

MMI coupler. the more deviation grows between these two values
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theory within the range of two to four micrometers. The actual power splitting ratio is lower than the predicted
values of MPA theory. And the further the shape of butterfly MMI coupler departures from the shape of rectangular

integrated optics; multimode interference couplers; power splitting; butterfly; finite difference
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Fig.1 Top view of rectangular MMI couplers
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Table 1 Positions of input/output waveguide, the length of

multimode waveguide and the power splitting ratio

Parameters o kS L P./P,
A W,/3 W,/3 L./2 50/50
B W,/3 W,/3 L. 100/0
C W, /4 W, /4 3L./4 85/15
D wW,/5 2W, /5 3L./5 72/28
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Fig. 2 Top view of butterfly MMI couplers. (a), (b)

symmetrical, (c) asymmetrical
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Fig. 3 Cross section of waveguide on SOI wafer
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Fig. 4 Normalized power in two output ports (called
Cross port and Bar port respectively) for butterfly

MMI couplers of three types
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Fig. 5 Comparison of power splitting ratio of two output waveguides by numeric simulation with MPA method.

(a) type A of butterfly MMI couplers, (b) type C, (¢) type D
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