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Micromachining Technologies and its application to MEMS
Optical Switch

Jong Hyun Lee

Abstract
With the great demand for WDM (Wavelength Division Multiplexing) optical communications, optical switches are
expected to become one of the dominant components in future networks. Conventional mechanical switches suffer from
poor reliability and large size; however, many micromachined optical switches with moving mirrors have been proposed
for high scale OXC (Optical Crossconnect) or ADM (Add/Drop Multiplex) because of the low power consumption and
high reliahility of these switches. In this paper, we introduce the technological trends of optical switches using MEMS,
related micromachining technologies and their characteristics.
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Fig. 1 Application of optical MEMS technologies to telec
-ommunication networks (2000 Optical MEMS)

Fig. 2 Tilt micromirror array of 16 channel (Bell lab)

Fig. 3 SEM photograph of the 2x2 bypass optical switch
with a micromirror and U-shaped grooves for fib
-er alignment
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Fig. 4 Free-space micromachined optical switch of 8x8
matrix layout (AT&T)

Fig. 5 Three-dimensional optical crossconnect with 2-axis
gimbal structures (Lucent)
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Fig. 6 Optical crossconnect with 3-dim analog electrostat
-ic actuators (OMM)

Fig. 7 Levitaion of an optical micromirror using scratch
drive actuator (OMM)
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Fig. 8 Air-gap formation for optical crossconnect (LG)
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Fig 9. MEMS fabrication using SOI wafer
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Fig. 10 Roughness of Cu surface deposited by MOCVD
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Fig. 11 Reflection characteristics of Cu thin film
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Fig. 13 Vlbratlonal characteristic of an optical matrix
switch™
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Fig. 14 Variation of the insertion loss after accelerated
creeping test for a matrix optical switch™
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