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FIG. 8

(57) Abstract: In one embodiment, an optic-
al directional coupler is configured to receive
an input optical signal and includes a first
coupler, where the first coupler has a first
coupling length, where the first coupler is
contigured to couple a first portion to a first
optical leg and a second portion to a second

~222  optical leg, where the first optical leg pro-

—

duces a phase shift relative to the second op-
tical leg, where the first phase shift signal has
a phase difference relative to the second
phase shift signal. Additionally, the optical
directional coupler includes a second
coupler, where the second coupler has a
second coupling length, where a crosstalk of
the input optical signal to a second output is
below -15 dB for both transverse electrical
(TE) polarized light and transverse magnetic
(TM) polarized over a wavelength range
spanning 40 nm.
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signal has a phase difference relative to the second phase shift signal; and a second coupler configured to receive the first phase shift
signal and the second phase shift signal and to output a first output optical signal to a first output, wherein the second coupler has a
second coupling length, wherein a crosstalk of the input optical signal to a second output is below about -15 dB for both transverse
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optical signal to produce a first phase shift signal, wherein the second optical leg is configured to phase shift the second portion of the
optical signal to produce a second phase shift signal, and wherein the first phase shift signal has a phase difference relative to the
second phase shift signal, nd a second coupler configured to receive the first phase shift signal and the second phase shift signal and to
output a first output optical signal to a first output, wherein a crosstalk of the input optical signal to a second output is below about -15 dB
for both transverse electrical (TE) polarized light and transverse magnetic (TM) polarized over a wavelength range spanning about 40
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designing a directional coupler, the method comprising: calculating a transverse electrical (TE) coupling ratio error function of the
directional coupler as a first function of a first coupling length, a second coupling length, and a phase shift; calculating a transverse
magnetic (TM) coupling ratio error function of the directional coupler as a second function of the first coupling length, the second
coupling length, and the phase shift; minimizing the TE coupling ratio error function and the TM coupling ratio error function over a
wavelength range to produce a selected first coupling length, a selected second coupling length, and a selected phase shift; and
fabricating the directional couple, as claimed therein is not present in the invention of Groups .

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of

a first and second optical directional coupler with first and second lengths, optical signals, both transverse electrical (TE) polarized light
_and transverse magnetic (TM) functions, phase shift the first portion of the optical signal, this technical feature is not a special technical
feature as it does not make a contribution over the prior art. Specifically, US 2002/0025103 A1 (THANIYAVARN) 28 February 2002
teaches a first and second optical directional coupler with first and second lengths (342, 346; figure 3a; paragraph 49), optical signals
{abstract; paragraph 48), both transverse electrical (TE) polarized light and transverse magnetic (TM) functions (paragraph 52), phase
shift the first portion of the optical signal (paragraph 67).

Since none of the special technical features of the Group | or Il inventions are found in more than cne of the inventions, unity of invention
is lacking. ’
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