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ABSTRACT 
 

Novel liquid crystal-based integrated optical devices with >140GHz electrical tuning are presented for 
application towards reconfigurable wavelength division multiplexing (WDM) networks. Initial results with 
Bragg wavelength tuning covering five 25GHz WDM channel spacing have been achieved with 170V 
(peak-to-peak) sinusoidal voltages applied across electro-patterned ITO-covered glass electrodes 
placed 60µm apart. These prototype devices were fabricated using direct UV grating writing, with an 
evanescent field coupling into a liquid crystal overlay through an etched window. Electrically controlled 
liquid crystal birefringence modifies the waveguide effective index, resulting in Bragg wavelength shift. 
Merck 18523 nematic liquid crystals are used, exhibiting compatible refractive index values to that of 
silica (no=1.44, ne=1.49 at λ=1550nm). Homeotropic alignment of the liquid crystal is provided by 
application of a surfactant layer.  
 The inherent refractive index sensitivity of our etched direct-UV-written structures allows 
observation of previously unreported liquid crystal surface-behaviour, such as multi-threshold points 
during variation of the applied field. Continued optimisation based on evanescent field penetration, 
electrode layout, and surface interaction will allow implementation towards a variety of novel liquid 
crystal applications and devices. For example, a cascaded architecture of these integrated liquid crystal 
devices operating at different Bragg wavelengths would pave the way towards true colorless add/drop 
modules for dense optical networks. 
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