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The ability to integmte rnicro-optical elementc with movable structures and microactuators has 
ooened UD many new oDpormnitics for optical and optaelectronic systems. It allows us to 

MOEMS have applications- in display, sensing, and optical dam .storage: Recentiy, 
tele"munications have become the market driver for MOEMS. Many different kinds of 
devices and systems have been reported, including optical switches, optical cmssconnectz3, 
wavelength division add/dmp multiplexed, tunable filtersilasersidetec"~~', dispersion 
compensators, and polarization dispersion compensators. 

MEMS technology has made it possible, for the first time, to integrate an entire h - s p a c e  
autical system onto a sinele C&D. Ootical e l m "  such as lenses, mirrors, and gratings are 

MEMS-PIC is the ability to make different optical components using the Same fabrication 
process. Typical optical components for free-space oplical systems include (I)  optical elcmenh, 
such as lenses, mirrors, refractive and diffractive optical elements, (2) three-dimensional 
optomechmical support, such mimr  mount, and (3) movable s1Tuctures and actuators such as 
XYZ micropositionem. In the past several years, our research group at UCLA has been 
devcloping a MEMS Optical Bench technology that can simultaneously fabricale these three 
different tvoes of commnenis ushe the same fabrication mocess. Our fabrication Dmcess is 
h&\\erl on the s m J d  polysiliron surface-mtcmniachining pmccs%s. Singlcship opticdl disk 
pickup Ihcad and tcmtosecond optical autoconclator hsvc been ~urcedul l )  dcmunsaird In this 
&k. &e will describe the receniadvances in Ootical MEMS devices for telecommunications and 
WDM applications. We will also discuss the main roadblocks and challenges for practical 
applications of MOEMS. 

D.T Neilron, el ;I, "Fiily p&nioned 112x112 micm-mechanical oplical cm~sconnc~t with 15.8 lWr 
demonstmtdcapacity."OFC 2W0, Portdeadlime papPLLl2,ZWO. 
J.E. Ford, et of, "Wavelength add-drop switching using lilting micromimm." J. Lightwave Technology, ~01.17, 
p.904-11. 1999. 
' D. Vakhshoori, et al., "C-band Nnable 6 m W  vertical cavity surface-emitting I B S ~ ~ , "  Pmc. OFC 2000, 

Postdeadlim paper PD13. 

Optical and electrical processing of new orienled electrooptic polymer deviccs 

Eric Toussaere 
Laboratoire de Photonique Quantique ef Mol6culaire 

UMR CNRS 8537 
6 I, Avenue du Pkidcnt Wilson 

94235 Cachan France 
Tcl: +33(0)1.47.40.55.57 
Fax: +33(0)1.47.40.55.67 

e-maik cric.toussaerealpqm.ens-cachan.fr 

Electrooptic polymers are efficient materials for designing integrated optics devices 
for telecommunication applications. The electronic origin of their optical nonlinearities and 
the law dispersion of their refractive indices make them ideal materials for high frequency 
applications required in future telecommunication nehvorks. We review same rccent 
developments of polymer elec-ptic modulators which make thcm suitahle for applications 
in telecommunication systems. 

Polymer devices are readily made with microclectronics technologies on silicon 
s u b s W s  and basically consist in plymer multilayers sandwiched between gold electrodes. 
These multilayers, made of low and high refractive index polymers, enable uptiwl 
waveguiding in a wide optical range in he  near-infrared. 

The core polymer of thc waveguide, which is highly hctionalized with nonlinear 
optical molecules, has to be oriented with a so-called poling procedure in order to present a 
nonlinearity at the macroscopic level. This poling procedure is uually achieved by applying 
high electric fields at high temperatures on the device electrodes. Optical tecliniques such as 
all-optical, or electrical photoassisted procedures are shown to open up new possibilities in 
device conception, althoueh still reQuirine some autimization I1 1. . _  

A critical pammeter in the PoIyGer multiayer design concems the effective electric 
field inside the active layer. Material selection for optimization of the effective fields has been 
achieved in electrical pl i  wnfigurations with electrodes parallel or perpendicular to the 
substrate 121. Applying the W O  considerations to device operation is shown to also result in 
lower bias voltages. 

The polarization sensitivity and the stability of the operation point are crilical 
parameters for optical communication devices. We present solutions to these problems with 
special designs of polymer modulators including electrodes parallel or perpendicular to the 
substrate or full control of the operation point with an electronic fedback  h a p  [31. 
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