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Abstract

This paper presents the design, fabrication and tests
of a novel 1x4 mechanical optical switch, which
components are fabricated by precision machining and
MEMS technologies. The switch uses two relays as the
two actuators perpendicular to one another. The input
fiber, which is held by ferrule, aligns to output fibers,
which are held by a fiber holder, for the four switch
points of the 1x4 switch. Moreover, the fiber positioning
error could be drastically reduced to below 0.1ym with
special geometry design. Employing the fiber-to-fiber
configuration for the novel 1x4 optical switch we have
successfully developed the simplest and the lowest cost
switch than the others type switch. Its advantages are

small size (20x20x25mm?®), low cost and high reliability.

The results show the insertion loss of the chl: 0.68dB,
ch2: 0.71dB, ch3: 1.49dB, ch2: 0.94dB; the shortest
switching time is 5ms, crosstalk< 80dB. The reliability
tests of the insertion loss after 10,000 cycles in four
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channels are chl: 1.67dB, ch2: 0.75dB, ch3: 1.63dB,
ch4: 0.98dB. The size and cost of our 1x4 switch are
1/5~1/10 and 1/10~1/20 than the series and prism type
switches. Comparing with the MEMS type switch our
switch’s cost is about 1/20. In the future, we will apply
the Automatic Light Tracing Alignment (ALTA)
technique, which have successfully developed by us, to
speed up the alignment and packaging process for mass
production.

Keywords: 1x4, Optical switch, Fiber-to-fiber, MEMS
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