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MICROMIRROR WAVELENGTH EQUALIZER
FIELD OF THE INVENTION

This invention relates to the field of optical systems, particularly to fiber optic
communication systems.

5 BACKGROUND OF THE INVENTION

Modulated light beams carry information in fiber optic communication systems. A single
fiber carries several light beams, and therefore several separate information streams. Each light
beam in the fiber has a unique wavelength. When necessary, the light beams are separated by
wavelength and routed to their particular destination. Through the course of the network,
various wavelengths come from different sources and along different paths. This typically
results in the different wavelengths having different amplitudes.

When the various amplitudes have different wavelengths, optical amplification is
difficult. An unequalized signal passing through an optical amplifier remains unequalized. The
disparity between the various signals can become even worse upon amplification. EFDA are the

amplifier of choice because they have gain across the entire spectrum of interest. When

amplified by an EFDA, the stronger signals in the unequalized source are spontaneously
matched/amplified, robbing from the weaker signals.
When unequalized signals pass through cascaded amplifiers, the equalization problem
cascades as well. The worst case result is that the weaker signals become weaker and weaker
20 until the information in the weak signals is not recoverable. What is needed it a method of

equalizing the signal strength between the various wavelengths in an optical fiber.
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SUMMARY OF THE INVENTION
Objects and advantages will be obvious, and will in part appear hereinafter and will be

accomplished by the present invention which provides a method and system for wavelength

equalization. One embodiment of the claimed invention provides a wavelength equalizer. The
5 wavelength equalizer comprises an input waveguide, an output waveguide, a wavelength
separation device, and a micromirror array. The wavelength separation device divides the input
beam of light into sub-beams. A first sub-array of the micromirrors in the micromirror array are
operable between a first and second position. The first position directing light in the sub-beam
to the output waveguide, and the second position excluding the light in the sub-beam from the
output waveguide.

According to another embodiment of the wavelength equalizer, a method of equalizing a

plurality of components of an optical input signal is provided. The method comprises:

iLd

separating the components, directing each component to a sub-array of a micromirror array,

positioning micromirrors in each sub-array such that micromirrors in a first position direct

incident light to an output waveguide and micromirrors in a second position do not, and

combining the sub-beams into an output beam of light.
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BRIEF DESCRIPTION OF THE DRAWINGS
For a more complete understanding of the present invention reference is now made to the
following descriptions taken in conjunction with the accompanying drawings, in which:
FIGURE 1 is a perspective view of a small portion of a micromirror array of the prior art.
5 FIGURE 2 is an exploded perspective view of a single micromirror element from the

micromirror array of Figure 1.

FIGURE 3 is a schematic view of one embodiment of a wavelength equalizer according
to the present invention.

FIGURE 4 is a schematic view of one embodiment of a wavelength equalizer according
to the present invention using a detector to sense the strength of the input signals.

FIGURE 5 is a schematic view of another embodiment of a wavelength equalizer

according to the present invention that operates without the use of a fixed mirror.

FIGURE 6 is a schematic view of another embodiment of a wavelength equalizer

according to the present invention similar to the embodiment of Figure 5, using both a detector

and a light trap.

R -

FIGURE 7 is a schematic view of another embodiment of a wavelength equalizer
according to the present invention that does not require a circulator or other light separation
device.

FIGURE 8 is a schematic view of another embodiment of a wavelength equalizer

20  according to the present invention using a retro-reflector and two groups of mirror elements and

having an output power monitor.
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FIGURE 9 is a schematic view of another embodiment of a wavelength equalizer
according to the present invention using a retro-reflector and two groups of mirror elements and

having an output power monitor.

i o o i

TI-30693 - Page 4

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




