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Development of MEMS-based Optical Matrix Switch | D200
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All optical matrix switches based on MEMS technology have been developed
in cooperation with the Mechanical Engineering Research Laboratory, Hitachi,
Ltd. The switches are expected to be used in future optical communication
networks. We developed a precise through-holes fabrication process, with an
average undercut of 3.4u m and a sidewall angle of 89.9 degrees. We also
fabricated uniform torsion bars with a width of 10u m and flat MEMS mirrors
with a minimum curvature of 1.0 m. This switch shows a low insertion loss of
1.5 dB. We were able to confirm the validity of our design technique as well.
Further development and measurements based on these results will be tested

to achieve a final design.
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Fig.1 Photograph of 8x 8 Optical Matrix Switch device
prototype.
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Fig. 2 Propagation of an optical beam from the inside of the
optical switch

(a) rough sketch of the inside of the optical switch, (bl)
enlargement of an input port, (b2) enlargement of an output
port.
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Fig. 3 Structure of the MEMS mirror
(a) top view (b) cross section.
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Fig. 4 Diagram of an optical switch’s input and output-port
configuration,

(a) 8x8 configuration (b) 1x 15 configuration (c) 2-arrayed 4x
4 configuration.
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Fig. 5 Fabrication-process flow for a fixed electrode substrate.
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Fig. 6 Fabrication-process flow for a moving electrode
substrate.
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Table 1 Test results for optical matrix switch. O O 1,540nm0

Insertion Loss (Typ.) 1.5dB
[J50dB
[J0.3dB

0oeodB
010 ms

Return Loss

Polarization Dependent Loss

Static Cross Talk

Switching Time
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