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FIG. 1 illustrates one exemplary arrangement of a silicon-based modulator device
as disélosed in the Montgomery et al. reference. In this case, a “SISCAP” structure 1 in
terms of a doped (i.e., “active”) silicon layer 2 (usually polysilicon) is disposed over a
doped portion of a relatively thin (sub-micron) surface layer 3 of a silicon-on-insulator
(SOI) wafer 4, this thin surface layer 3 often being referred to in the art as the “SOI
layer”. A thin dielectric layer 5 is located between the doped, active polysilicon layer 2

and the doped SOI layer 3, with the layers disposed so that an overlap is formed, as
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In accordance with the present invention, a filtering arrangement is formed that
includes at least a pair of filters, a first filter biased at a near linear region of the
amplitude response (positive or negative) and a second filter biased at the opposing near

linear region (i.e., negative or positive, respectively). Presuming the first filter is biased
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associated with the modulator of FIG. 1;

FIG. 3 contains a similar plot of the phase, but also illustrating the amplitude
modulated signal component that is present in the modulator of FIG. 1, the frequency
spectrum including the residual AM components also being illustrated in FIG. 3;

FIG. 4 illustrates, in a simplified view, a first embodiment of an amplitude-
correcting arrangement formed in accordance with the present invention to counter the

effects of amplitude modulation within an electro-optic phase modulator, where the

amplitude and relative phase plots for this embodiment are also shown;
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of first ring ﬁlter 12 is modified. The mod1ﬁcat1on of the effective refractive index

results in changing the wavelength of light that will out-couple from waveguide 10.
Thus, by adjusting the voltage applied to tuning region 14, the filtered wavelength may
be “tuned”. In accordance with the teachings of the present invention, first ring filter 12
is tuned so as to out-couple the signal at a predetermined wavelength “A”, Referring to
the amplitude and phase plots associated with this portion of the arrangement,
wavelength “A” is seen to be along the negative (downward) slope of the amplitude

response. As the effective refractive index increases, the time delay of first ring filter 12
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In accordance with the present invention, and similar to the arrangement
described above in association with FIG. 4, first ring filter 26 is tuned to filter the signal
appearing at wavelength A, shown as along the negative slope of the amplitude response.

The application of the appropriate voltage bias to tuning region 28 will allow for this
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separate tunable ring filters is stacked alongside each waveguide. That is, a plurality of
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each region increasing the overall phase/frequency
claimi spgerdanfercsf the arrangenent. A sinilar stacked
arrangement of tunable ring filters 30-1, 30-2 and
30-3 is disposed al ongsi de wavegui de 24. A set of
tuning regions 32-1, 32-3 and 32-3 are associated with
ring filters 30-1, 30-2 and 30-3 in a sim/l|ar manner
to provide an increased wavel ength tuning range for
t he signal propagating al ong wavegui de 24. As
nmenti oned above, increasing the nunber of rings (i.e
t he nunber of resonances) increases the nunber of
pol es and zeroes in the filter response, providing
nore control over the tunability of the filter. In the
particul ar enbodi rent as shown in FIG 6, there is an
i ncreased |ikelihood



of a phase shift occurring between a first output
signal propagating along a wavegui de 42 di sposed al ong
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curve so as to reduce anplitude nodul ated conponents

SFYSHFt he propagating optical output signal. 2. A

filtering arrangenent as defined in claimlwherein the
vegui di ng structure conprises a single
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in claiml wherein the optical waveguiding structure
aEB A ¢ SeendanRvsptifiag g gispasedinnetalipl By ech éb it yaveguiding
skafoh HEH HouRpuk WaddgudBEIEHA Rere the first optical filter is disposed

alongside the first waveguiding arm and the second optical filter is disposed alongside

the second waveguiding arm.

4. A filtering arrangement as defined in claim 3 wherein the optical
splitter/combiner further comprises an optical phase adjustment element disposed along
either one or both of the first waveguiding arm and the second waveguiding arm, the
optical phase adjustment element for reducing phase differences between the signals

propagating therealong.



arm and a second wavegui di ng arm di sposed in parallel
bet ween an i nput wavegui di ng section and an out put
woesi4gs ng section, where the first optical PECT/US2006/603085

di sposed al ongside the first wavegui ding arm and the
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conprise optical ring resonators, formed as ring
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the resonance of the filtering arrangenment response

i ncreases with an increasing nunber of separate
filtering el ements.



