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(Design of Optical Power Splitters and Couplers
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Abstract

The optical power splitter/couplers based on MMI{Multimode Interference) in GaAs/AlGaAs are
studied. We present a design of optical power splitter/couplers, which have deeply etched multimode
waveguide. The properties and fabrication tolerance on the etching depth, multimode waveguide width
are simulated using a FD-BPM(Finite Difference Beam Propagation Method). Proposed 1 XN optical
power splitters exhibit excess loss of 0.2 dB and uniformity of 0.2dB. It is found that the excess loss
of designed device is 0.7dB smaller than the optical power splitter with a shallowly etched MMI
section. For 0.5dB excess loss, the predicted fabrication tolerance is 0.6 #m on the multimode
waveguide width of the 14 optical power splitter with a deeply etched MMI section. Also excess loss
and uniformity of proposed 32 X32 optical power coupler are below 0.3dB. The excess loss of proposed
32x32 optical power coupler is 2dB smaller than the optical power coupler with a shallowly etched
MMI section. It is shown that the optical power splitters/couplers with a deeply etched MMI section
have low loss, good uniformity, and improved fabrication tolerance.
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Design parameter of a 1 XN splitter.
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etched multimode region and L, is
the length of the shallowly etched
multimode region.

Table 1.

[ x4 | Ix8 | 1x16 | 1x32 | 1x64
D[ zm] 11.25 11 11 11 11
Wigm] | 45 88| 176 352 704
Lalgm] | 1270 2420 | 4840 | 9680 | 19360
Lol pm] | 1420 2530 | 4940 | 9800 | 19500 |
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