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UV direct writing is used to write planar channedweguide gratings and simultaneously investigat@qsensitivity
proximity effects. Increases are seen up to 9unydmen the initial exposure with maximum effectivelex increase
of 8.3x10".

Price competition and the need for miniaturisagowovide powerful incentives for engineers to seakhér device
densities in integrated optics. One of the moremty developed techniques known to be capablalafidating high
density integrated optical devices is direct UVting [1]. This technique has in the past demonetraguccessful
fabrication of directional power splitters, Braggtings and small angle X-couplers. A major advgataf direct UV

writing over conventional photolithography and @chtechniques is the ability to tailor the refiaetindex of a given
wave guiding structure by exposing the same regith UV light repeatedly, thus improving the ovérdevice

performance as reported in [2]. However, littlekiown about the photosensitivity behaviour of regiavithin the
immediate vicinity of an earlier UV exposed arelsoaknown as the proximity effect. This effect idtical when

fabricating high density devices via direct UV wng@ due to the reduced spacing between two indegergtructures.
Here we present an approach for quantitative ckeiaation of this effect. Determination of photesivity levels at a
fixed spacing from an initially exposed region itstained by defining a set of Bragg gratings witffedent Bragg
wavelengths, and subsequently using the effeatiglex information to deduce the UV induced indexease.
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Fig.1 (a) UV-written Bragg gratings and earlieridefl channels for proximity effect characterisafidnwaveguide
width); (b) Example of the gratings reflection sjpar(c) Effective index at various spacing anckfice valuess(;
FluenceF = 22kJcn, B : F = 14kJenf, ¢ : F = 9kJen).

For our initial experiments, sets of three Immglddragg gratings with three different periods,£529.3,
N,=534.5,\;=539.6nm) were defined at fixed spacing from addetarlier defined straight 1mm length regions as
shown in Fig. 1(a), on 10x20nfrhydrogen-loaded 3 layer silica-on-silicon sampléthwa 5.6um thick germanium
doped core layer. We found that using three gratalipwed us to overcome uncertainties due to cogletween the
two adjacent channels as this coupling effect igalength dependent. Reflection spectrums of thenggmwere then
recorded (Fig. 1(b)), allowing calculation of theeeage effective index of the waveguide, as depiateFig. 1(c).
Using different fluence levels facilitates the detmation of the point where the photosensitiviyfully depleted and
from Fig. 1(c), it is evident that this bleachingint is > 22kJcrif. Fluence is an expression for the energy expased t
the sample during the UV writing process. It cansben that an increase in index is obtained inonsgup to 9um
away, highlighting the proximity effect, and withm@aximum increase obtained when the same regiomlis-exposed
(opum spacing). Effective index increases as lasg@ 3x10" (with respect to the reference gratings) were deubrWe
believe that the behaviour exhibited is either turon-localised heating effects or more likelyeault of diffusion of
hydroxyl (OH) species resulting in redistributidnosygen deficient defects, causing an increagghistosensitivity.

Based on these initial results, we will discussvhtbe proximity effect can be applied to the desan
optimised UV written architectures for high densityegrated optics. Particular examples will in@usymmetric X-
couplers and multi-mode planar Bragg gratings & im sensing and telecommunication applications.
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