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ABSTRACT

The purpose of this project is to design innovative mechanisms for optical switches of
mechanical type. First, product specifications are defined according to design requirements.
Different innovative mechanism configurations are proposed for the switch, and parametric
CAD programs are developed for the proposed switches to automatically generate solid
models of the switching mechanism and the housing in a 3D CAD software. Second, in order
to reduce the alignment error between the input fiber tip and the output fiber tip, a passive
self-alignment assembly design and a passive temperature-compensating mechanism are also
be implemented on these switches. Then, a series of finite element structural analysis for the
switches, such as temperature distribution, thermal deformation, and thermal stresses, are also
carried out to fulfill the structural specifications. An optimization process is also applied to
determine the optimum sizing and configuration parameters of the switching mechanism and
the housing. Finally, prototypes of mechanical optical switches are manufactured. The validity
of the whole design process can be verified from the experimental performance measurement
of the switches, the final prototype of the 1x2 optical switch has been proved with good
performances.

Key Words: optical switch, MEM S, self alignment technique, temperature compensation
technique
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