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ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,

the above—identified reissue application is not eligible for Patent Term Extension or Adjustment under 35
U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (_5?1)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)—272—4200.

APPLICANT(S) (Please see PAIR WI‘IB site htlpflfpairnsplogov for additional applicants):

Tai Chen, San Jose, CA;

Jeffrey P. Wilde, Morgan Hill. CA;
Joseph L. Davis, Morgan Hill. CA;
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Electronic Patent Application Fee Transmittal

Filing Date: 15nJun-201O 

RECONFIGURABLE OPTICAL ADD-DROP MULTIPLEXERS WITH SERVO

ml“ °f '"Vent'm‘ CONTROL AND DYNAMIC SPECTRAL POWER MANAGEMENT CAPABILITIES 
Utility under 35 USC ‘I 1 1 (a) Filing Fees

Sub-Total in

USDlS)

Basic Filing:

Description Fee Code Quantity

Pages: 

Claims:
 

Miscellaneous-Filing: 

Petition:
 

Patent-Appea ls-and-l nterference: 

Post-Allowance-a nd-Post-lssua nce:
 

Utility Applissue fee

Extension-of—Time:

 



Total in USD (5) 1510
 



Electronic Acknowledgement Receipt

EFS "3: 9755232

Application Number: 12816084

International Application Number: 

Confirmation Number:

RECONFIGURABLE OPTICAL ADD-DROP MULTIPLEXERS WITH SERVO

T'tle °f Imam”: CONTROL AND DYNAMIC SPECTRAL POWER MANAGEMENT CAPABILITIES

Application Type: Utility under 35 USC111(a]

 
 

Payment information: 

Submitted with Payment

Payment Type Credit Card

Payment was successfully receivedIn RAM S1510

RAM confirmation Number 

Deposit Account

 
Authorized User

File Listing:

Document . . File SizelBytes]! Multi Pages

 



Issue Fee Payment (PTO-85 B} PTO L—85.pdf tit-i mn .1..-Hb|¥l.'uiintific 1x Sah-Mfil NHL-l:
Lrilu

Information: 

Fee Worksheet (PTO-875] fee-info.pdf
Walsh? momma Mugamol'm Kmart-lot 1

[I I9 ft.

Information: 

Total Files Size [in bytes]

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications U nder 35 U.S.C. 1 11

lfa new application is being filed and the application includes the necessary components for a filing date {see 37 CFR

1.53(b)—(d) and MPEP 506], a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTIDOIEOJ903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date {see PCT Article 11 and MPEP1810], a Notification of the International Application Number

and ofthe International Filing Date (Form PCTiROH 05) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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NOTICE OF ALLOWANCE AND FEE(S) D‘UE
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LAW'OFFICES OF BARRY N. YOUNG HEALY. BRIAN
200 PAGE MILL ROAD
sumawz

PALO ALTO, CA 94306 3,,

DATE MAILED: 03I24I20| I

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

”£816,034 0631519010 Tai Chen C2393-1106REI 2616

TITLE OF INVENTION: RECONFIGURABLE OPTICAL ADD-DROP MULTIPLEXERS WITH SERVO CONTROL AND DYNAMIC SPECTRAL
POWER MANAGEMENT CAPABILITIES

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO 50 SI}nonprovisional SISIO SISIO 06194120] I

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTI ON THE MERIT I CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. ”

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
. MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. T_H_I§

STATUTORY PERIOD CANNOT BE. EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

Ifthe SMALL ENTITY is shown as YES, verify your current Ifthe SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEHS) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box Sb on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B ~ Fectfs)
and twice the amount ofthe ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and ”2

the ISSUE FEE shown above.

It. PART B - FEE(S) TRANSMI'ITAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B — Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number, Please direct all communications prior to issuance to
Mail Step ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: UtiIin patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-35 (Rev. 02!! I)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box I450

Alexandria, Virginia 22313-1450
or FJ; (571)-273-2885

INSTRUCTIONS: This fen-n should bcyuscd‘for transmitting the ISSUE FEE and PUBLICATION FEE (if rcquiredtcfllocks I through 5 should be completed where
appropriate. All further correspondence Including the Patent, advance orders and ynotrfieatton of maintenance fees will mailed to the current corrcs ondcnee address as
in jeatcd “MISS cormctcd below or directed otherwise In Block I, by (a) specifying a new correspondence address; andror (b) indicating a separate " EE ADDRESS" formaintenance ce n0“ ICEIIDHS.

CURRENT CORRESPONDENCE ADDRESS (Note: Use mm 1 to: any changeol‘addrest) Note: A certificate of_mailin can only be used for domestic mailings ol' the
Fce(s) Transmittal. This cert: Icatc cannot be used for any other accompanying

Eapers. Each additional paper. such as an assignment or formal drawing, mustave its own ecrtti'teatc ofmatltng or transmissmn.
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200 PAGE MILL ROAD States ostal ervicc viiith su tcient porita cl for I'trgt clgsf’s mail in an cnvtiIloge
SUITE 102 addressed to the Mail Stop ISSUE FEEgaddress above, or being facsimile
PALO ALTO CA 94306 transmitted to the USPTCH 'i'l} 273-2835. on the date indicated below.

{Depositot's name]

 
l2t'8 | 6,084 06!] 5'20“) Tai Cheri C2393n1 IMREI 2an

TITLE OF INVENTION: RECONFIGURABLE OPTICAL ADD-DROP MULTIPLEXERS WITH SERVO CONTROL AND DYNAMIC SPECTRAL
POWER MANAGEMENT CAPABILITIES

- NO 50 $0nonprovisional SISIO SISID W24t201|

HEALY. BRIAN 2883 38543241000

   
 

 
  

 2. For printing on the patent front page, list

(I) the names of up to 3 registered patent attorneys I
or agents OR, alternatively,

(2) _the name ot‘a single firm (having as a member a 2
reglstered attorney or agent) and the names of up to
2 re Istered patent atlomeys or agents. If no name is 3
lis , no name will be printed.

l . Chanage of correspondence address or indication of"Fce Address“ (3'?CF R I. 63).

CI Chan c ofcorres ondcnee address (or Change ol'Con'espondence
Address orrn PTO! BtIZZ) attached.

CI "Fcc Address" indication {or "Fee Address" Indication form
PTOISBMT; Rev 03-02 or more recent} attached. Use of a Customer
Number is required.    

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignec is identified below, no assignce data will appear on the patent. If an assignee is identified below, the document has been filed forrccordation as set forth in 3? CF M l. Completion ofthis form ts NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE {B} RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assigncc category or categories (will not be printed on the patent) : D Individual CI Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 4b. Payment of Feds): (Please first reapply any previously paid issue fee shown above)
El Issue Fee CI A check is enclosed.

CI Publication Fee (No small entity discount permitted) CI Payment by credit card. Form PTO~2033 is attached.

CI Advance Order - It ofCopies DThe Director is hereby authorized to charge the required feeEs), any deficiency. or credit any—' overpayment. to Deposit Account Number enclose an extra copy of this form]. 

5. Change in Entity Status (from status indicated above) .

CI :1. Applicant claims SMALL ENTITY status. See 37 CFR 127. CI b. Applicant is no longer claiming SMALL ENTITY status. See 3? CFR |.2?{g){2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignec or other party in
interest as shown by the records ofthe United States Patent and Trademark Office.

 

Authorized Signature Date
  

Typed or printed name Registration No.
 

_________.,___,_.____._____.—__—._——._—-—-—-—-————-

This collection of information is required by 3? CF R L3] 1. The information is rctLuired to obtain or retain a benefit by. the public which is to file [and by the US PTO to process]an application. Confidentiality is governed by 35 U.S.C. [22 and 3? CFR I. I4. T is collection is estimated to take I minutes to complete, including gather-ingprepanng, and
submitting the completed application fonn to the USPTO. Time WIII. vaar dc endin upon the individual case. Any comments on the amount of time you requlrc to completethis form andfor su cstions for reducing this burden, should be sent to e C tcl' In ormation Oflieer, US Patent and Trademark Office. L_J.S_. Department ol‘Cornmcrcc, P.0.
Box I450, Alcxancfi'tga, Vir inia 223134450. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commisstoner for Patents, PO. Box I450,
Alexandria, Virginia 223] 4450.

Under the Paperwork Reduction Act of [995, no persons are required to respond to a collection of information unless it diSplays a valid OMB control number. 

PTOL~85 (Rev. 02“ ”Approved for use through DEBHZOIS. 0MB 065L003} US. Patentand Trademark Oil—tee; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PD. Box I450
Alexandria. Virginia 21113-1450m.usplo.gov

 
‘ l2!8|6.034 OGHSIZOIU Tai Chen C2393-I I06RE| Zfilfi

«arse r590 03:14:20: I

LAW OFFICES OF BARRY N. YOUNG HEALY. BRIAN
200 PAGE MILL ROAD
sum 102

PALO ALTO, CA 94306 2333

DATE MAILED: 0312400] I

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the
above—identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-i'702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-ZTZ-4200.

Page 3 of3
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the US. Patent and Trademark Office is to process
andi’or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the US. Patent and Trademark Office may not be able to process andt'or examine
your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowed under the Freedom

oflnformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of lnforrnation Act.

. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel

in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has

requested assistance from the Member with respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the AgenCy
having need for the information in order to perform a contract. Recipients of information shall be
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U.S.C. 552a(m).
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purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
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publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 3'? CFR 1.14, as a
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which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
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Paper NorMail Date .
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DETAILED ACTION

Allaarable Subject Matter

1. The following is an examiner’s statement of reasons for allowance: The closet

references of record are (Note these references were made of record on PTOL-l449) Bouevitch

et. al., U.S.P. No. 6,498,872 which teaches (Figs.1-12) an optical device which is used in

conjunction with configurable optical addfdrop multiplexers (COADM) which includes optical

fiber input/output ports 80a,80b,99a,99b which sends wavelength of light which are collimated

through lens 90 to spherical reflector 10 which is incident of diffraction grating 20 to MEMS

reflector(s) 51,52.which are movable in either the horizontal or vertical directions to return

specific wavelengths lambda 1, lambda2 to the output ports 3. Bouevitch et. al., U.S.P. No.

6,498,872 does not teach or suggest using channel micromirrors which are both individually and

continuously controllable to reflect received spectral channels to any one of the output ports and

to control the power of the received spectral channels coupled to the output ports.

2. Additional secondary references Wagener et. al., U.S.P. No. 6,631,222 (Figs.1-4), Jin et.

al., U.S.P. No. 6,256,430 (Figs.l-7) and Ma et. al., U.S.P. No. 6,567,574 (Figs.l-12) all teach

that at the time the invention was made it was know that pivotable micro mirrors or MEMS can

be used with wavelength multiplexers to switch or select wavelengths between input and output

ports.

3. None of the aforementioned references, either taken alone or in combination with each

other, teach or suggest the claimed optical add-drop device which includes an input port for an

input mum-wavelength optical signal having first spectral channels; one or more ports for second

spectral channels, an output port for an output multi-wavelength Optical signal ; a wavelength-
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selective device for spatially separating the Spectral channels, a spatial array of beam deflecting

elements such that each element receives a corresponding one of the spectral channels and each

of the elements are individually and continuously controllable in two dimensions to reflect

it’s corresponding spectral channel to a selected one of the output ports and to control the

power of the received spectral channels reflected to the selected ports. These limitatiOns are

recited in amended claim 1. Therefore the patentability of amended claim 1 is confirmed.

4. Dependent claims 2-14 are inclusive of the limitations of amended claim 1, as well as

other additionally recited limitations. Please see the dependent claims for the specifics of these

additionally recited limitations. The patentability of dependent claims 2-14 is confirmed.

5. In addition, none of the aforementioned references, either taken alone or in combination

with each other, teach or suggest the claimed optical add-drop device which includes an input

port for an input multi-wavelength optical signal having multiple Spectral channels; an output

port for an output multi-wavelength optical signal, one or more drop ports for selected spectral

channels dropped from the multi-wavelength optical signal ; a wavelength-selective device for

spatially separating the spectral channels, a spatial array of beam deflecting elements such that

each element receives a corresponding one of the spectral channels and each of the elements are

individually and continuously controllable in two dimensions to reflect it’s corresponding

spectral channel to a selected one of the output ports and to control the power of the received

spectral channels reflected to the selected ports, whereby a subset of the spectral channels

is directed to the drop ports . These limitations are recited in amended claim 15.

6. These limitations are recited in original claim 21. Therefore the flammability of

amended claim 15 is confirmed.
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7. None of the aforementioned references, either taken alone or in combination with each

other, teach or suggest the claimed optical add-drop device which includes an input port for an

input multi-wavelength optical signal having multiple spectral channels, an output port for an

output multi-wavelength optical signal, one or more add ports for selected specral channels to be

added to the output mum—wavelength optical signal ; a wavelength-selective device for reflecting

the multiple and selected spectral channels and a spatial array of beam deflecting elements such

that each element receives a corresponding one of the spectral channels and each of the elements

are individually and continuous]! controllable in two dimensions to reflect it’s correSporiding

spectral channel to a selected one of the output ports and to control the power of the received

spectral channels reflected to the selected port= whereby the-spectral channels from the add

ports are selectively provided to the output port. These limitations are recited in amended

claim 16. Therefore the patentabilitx of amended claim 16 is confirmed.

8. Finally, none of the aforementioned references, either taken alone or in combination with

each other, teacher suggest the claimed method of performing dynamic add and drop in a WDM

optical network comprising the steps of separating an input multi-wavelength Optical signal into

spectral channels; imaging each of the spectral channels in a beam deflecting element and

controlling both dynamically and continuously the beam deflecting elements in two

dimensions so as to combine the selected ones of the spectral channels into an output multi-

wavelength optical signal and to control the power of the spectral channels which are

combined into the output m'ulti-wavelength optical signal. These limitations are recited in

amended claim 17. Therefore the patentabiligy of amended claim 17 is confirmed.
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9. Dependent claims 18-22 are inclusive of the limitations of original claim 17, as well as

other additionally recited limitations. Please see the dependent claims for the specifics of these

additionally recited limitations. The patentability of dependent claims 18-22 is confirmed.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance."

The reissue oath or declaration, filed 03f02r’2011 is sufficient to overcome the rejection

of claims based on 35 U.S.C. 251. See previous office action.

This reissue application is a reissue of U.S. Patent Application 10f?45,364, filed

1292:2003, now PAT 6,879,750, which is a CON of US. Patent Application 10f005,7l4, filed

[1/07/2001, now U.S.P. No. 6,687,431 which is a CON of US. Patent Application No.

09193 3,426, filed 08r23f2001 now, U.S.P. No. 6,625,346 which claims the benefit of 60971211

filed 03i’19f2001.

The references which were made of record in USP No. 6,8?9,750, No. 6,625,346 and No.

6,687,431 will also be made of record in the present Application.

Any inquiry cenceming this communication or earlier communications from the

examiner should be directed to BRIAN M. HEALY whose telephone number is (571)272-2347.

The examiner can nermally be reached on M-F 6AM-SPM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Mark Robinson can be reached on (571)230-2319. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-83 00.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http:h’pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

System, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-?86-9199 (IN USA OR CANADA) or 571-272-1000.

IBRIAN M. HEALY!

Primary Examiner
Art Unit 2883
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Attorney Docket No. C2393-1106RE1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Reissue Appln. No: 12f816,084 Group Art Unit: 2883

Filed: 06f15/2010 Examiner: Healy, Brian

(Reissue of US. Patent No. 6,879,750, Issued April 12, 2005, Patentee: Tai Chen

et. al)

Title: Reconfigurable Optical Add-Drop Multiplexers With Servo Control and

Dynamic Spectral Power Management Capabilities

RESPONSE

Mail Stop REISSUE
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

In response to the Office Action of February 15, 2011, rejecting the claims

under 35 U.S.C. §251 as being based upon a defective reissue oath or declaration,

enclosed is a Replacement Reissue Application Declaration by Assignee that

corrects the defects in the original Declaration filed with this application. Please

replace the originally filed Declaration with the enclosed Replacement Reissue

Application Declaration.



Attorney Docket No. C2393-1106RE1

Remarks

Applicant thanks the Examiner for his helpful suggestions as to changes to

the reissue declaration to overcome the rejection of the claims under 35 U.S.C.

§251. The enclosed Declaration adopts the Examiner’s suggestions.

It is submitted that enclosed Replacement Reissue Application Declaration

overcomes the rejection under 35 U.S.C. §251, and that this application is in

condition for examination on its merits and for allowance. Accordingly, favorable

reconsideration of this and early allowance of all claims are solicited.

Date: March 2, 2011 Respectfully Submitted,

/Barry N. Young/

 

Barry N. Young

Attorney for Assignee

Reg. No. 27,744

Customer No. 48789

Law Offices of Barry N. Young

200 Page Mill Road, Suite 102

Palo Alto, CA 94306-2061

Phone: (650) 326-2701

Fax: (650) 326-2799
in oun oun ~i law.com



Attorney Docket No. C2393-1106RE1



Attorney Docket No. C2393-11DGRE1

1N THE UNlTEB STATES PATENT AND TRAQEMARK QFFICE

Reissue Apple. Ne: 12/816,084 Group Ari Unit: 2883

Fiied: 0621512010 Examiner: Heaiy,8rian

(Reissue of U.S. Patent No. 6.879350, Issued Aprii 12, 2005, Patentee: Tei Chen
et. at)

Title: Reconfigurable Optical Add—Drop Muftipiexers With Serve Centre! and
Dynamic Spectral Fewer Management Capabilities

REPLACEMENT REPSSUE APPLECATIQN QECLARATIGN BY ASSEQNEEW

i, Larry Schwerin, hereby deciare that:

The residence, matting address and citizenship of the inventeis of the above—
identified patent for which reissue is sought are as stated betow.

i am authorized to act on behatf of the following Assignee: CAPELLA
PHOTONICS, Nil, A DELAWARE CORPORATiON, and my titie with said
essignee is President and Chief Executive Officer. The entire titie and interest in
said Patent is vested in said Assignee, and i consent on behalf of said Assignee to
the fiiing sf this Reissue eppiicaticn for the above Patent.

1: inventor‘s Fail Name: '
i Residencefwieiiing 3173 Linkfieid Way

= Address: San Jose, CA 95135

 
 
 

 
  
 

 

 
 
 

   ‘ Citizenship:
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, Residenceftflailins 2310 Rockwood Ranch Road
1 Address Morgan Hill. CA 9503?
i
3 Citizenship:
   
 

mm“

  

inventors Full Name:

RBSldencelMBiling 18765 St. Marks Avenue
Morgan Hill, CA 95037

Address:

Citizenship:
 

I believe said above named inventors to be the original and first inventors of
the subject matter which is described and claimed in said above identified Patent for
which a reissue patent is sought, the specification of which:

was filed as Reissue Application No. 12/816,084 on 06/15/2010;

and was amended by Preliminary Amendment filed on 06” 5/2010.

l have reviewed and understand the contents of the above—identified
Specification, including the claims, as amended by any amendment referred to
above.

i acknowledge the duty to disclose information which is material to
patentability as defined in 3? OER. §1.56.

l verily believe the original Patent to be wholly or partially inoperative or
invalid for the reason that the patentee claimed more than he had a right to claim in
the Patent.

At least one error upon which reissue is based is described as follows:
Claim 1 is deemed to be too broad and invalid in view of US. Patent No. 6,498,872
to Bouevitch and further in view of one or more of US. Patent No. 6,567,574 to Ma,
US. Patent No. 6,256,430 to Jin, or US. Patent No. 6,631,222 to Wagoner by
failing to include limitations regarding the Spatial array of beam deflecting elements
being individually and continuously controllable in two dimensions to control the



Attorney Docket No. (32393—1106RE1

power of the Spectrat channels reflected to seiected output ports, as indicated by
the amendments to Claim '1 in the Preiiminary Amendment referred to above.

Ail errors corrected in this Reissue Application arose without deceptive intent
on the part of the Applicant.

i hereby appoint the practitioners associated with Customer No. 43489 as

our attorneys or agents to prosecute the appiication identified above, and to
transact ail business in the United States Patent and Trademark Office connected
therewith.

Please direct ali communications to:

Barry N. Young
Reg. No. 27,744

200 Page Mitt Road, Suite 102
Pete Aito, CA 94306

(650) 326-2701

hamfirmreaaaaun

i hereby deciare that all statements made herein of my own knowiedge are
true and that aii statements made on information and beiief are believed to be true,
and further that these statements were made with the knowledge that wiiifut faise
statements and the like so made are punishabie by fine or imprisonment, or both,
under 18 U.S.C. §1001, and that such wilifui faise statements may jeopardize the
validity of the application, any patent issuing thereon, or any patent to which this
Declaration is directed.

/ 3...?

{if ‘V
  
 

Dated: ram 5 g , 2011 By: /
Larry chwerin
Prestdent and Chief Executive Officer
Capella Photonics, inc.

5390 Heilyer Avenue

San Jose, CA 95138
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQOS indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Agplication Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date {see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCTIROH 05} will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt wiIl establish the international filing date of

the application.

 



UNITED STATES PATENT AND TRADEMARK OFFICE
ITNI'I‘HD STATES DEPAR'l‘iHI‘ZNT 0]" (‘OMMERCE
l'nilcd States Patent and Trademark Ofl'lcc
Adam“.- COMMISSIONIR FUR PAT] 53"”;

Pl). Box I450
Alcxmldria, Virginia 32313—1450
wwwllsplagm'

 

 
APPLICATION NO. FILING DATE I‘IRS'I' NAMED INVE-INI'OR ATTORNEY DOCKET .VO. CONFDIMATION N0.

121816.084 063132010 'I‘ai Chen (‘2393—1 IOGREI 2616

JSTBU 7590 02:152an .y. _ , :
LAW01-‘FICESOFBARRYN. mm;
200 PAGE MILL ROAD Hl-LAIX. BRIAN
SUITE 102

mmm 943%
2383
 

NO'ITFK'A'I‘ION DA'E‘I‘. DELIVERY MOBIL

02f] 54120] 1 ELECTRONIC
 

Please find below andfor attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

BYOUNGQI)YOUN(i-IPI..AW.COM

BNYOIJNG?@GMAIL.(.‘0M

PTOI.-90A (Rev. (HID?)



 

Application No. Applicantts}

12t815.084 CHEN ET AL.
 

Office Action Summary Examine, M Unit

BRIAN M. HEALY 2883

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY lS SET TO EXPIRE 3 MONTHS) OR THIRTY (30) DAYS,
WHICH EVER IS LONGER FROM THE MAILING DATE OF THIS COMMUNICATION

Extensions of time may be available under the provisions of 3? CFR ‘I. 136(a}. In no event. however may a reply be timely filed
after SIX [6] MONTHS from [he mailing date of this communication.

- If NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.
— Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 USO. § 133).

Any reply received by the Office later than three months after the mailing date of this communication. even if timely filed. may reduce any
earned patent term adjustment. See 3? OFF 1.?04tbi.

  

Status

1)|:| Responsive to communication(s) filed on_

2a)]:l This action is FINAL. 2mm This action is non-final.

3)[:I Since this application is in condition for allowance except for formal matters. prosecution as to the merits is

closed in accordance with the practice under Ex parte Ouayte. 1935 CD. 11 , 453 0G. 213.

Disposition of Claims

ME Ciaim(s) t—_22 istare pending in the application.

4a} Of the above claim(s)_ istare withdrawn from consideration.

5)I:I Claim(s)_ istare allowed.

[BX Claim(s) 1—_22istare rejected.

7)I:I Claim(s)_ istare objected to.

8)|:I Ciaim(s)_are subject to restriction andtor election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

[DE The drawing(s) filed on 15 June 201'Oistare: ajlg accepted or DH] objected to by the Examiner.

Applicant may not request that any objection to the drawingris) be heid in abeyance. See 37 CFFI 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d}.

Hi] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.c. § 119

2jl:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (t).

a)|:I All b)l:l Some ’ c)|:I None of:

1.|:| Certified copies of the priority documents have been received.

2.|:| Certified copies of the priority documents have been received in Application No. __

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
Attachmenfls)

1) D Notice of References Cited (PTO-892i 4] D interview Summary (PTO-413)
2) I] Notice of Draflsperaon's Patent Drawing Review (PTO-948) Paper NeisifMail Date_
3) IX Information Disclosure Statementtsj (Prorsaroaj 5) El Notes of Informal Patent Application

Paper NorsyMaII Date 20100615. 6} IX Other: attached crrrca action. U S. Patent and Trademark Oltice

PTOL-326 (Rev. 080:6} Oflice Action Summary Part of Paper NoJ’Mail Date 20110210
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Art Unit: 2883

DETAILED ACTION

Reissue Applications

I. Applicant is reminded of the continuing obligation under 3'." CFR l.l?8(b), to timely

apprise the Office of any prior or concurrent proceeding in which Patent No. RE39,397 and USP

No. 6,625,346 is or was involved. These proceedings would include interferences, reissues,

reexaminations, and litigation.

Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely

appraise the Office of any information which is material to patentability of the claims under

consideration in this reissue application.

These obligations rest with each individual associated with the filing and prosecution of

this application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04.

2. The reissue oath/declaration filed with this application is defective because it fails to

identify at least one error which is relied upon to support the reissue application. See 37 CFR

l.l?5(a)(l) and MPEP§ 1414.

3. The reissue oath or declaration filed June 15, 2010 (6/159010), asserts that the patent

was wholly or partially inoperative or invalid because the patentee claims more than he had a

right to claim and identified the error that serves as basis for neissue being :

4. “Claims 1,15,16 and 17 may have claimed more than there was a right to claim in view of

the cited prior art.” The oath or declaration, as filed, lacks specificity because it merely states,

“Claims 1,15,16 and i? may have claimed more than there was a right to in view of the cited

prior art." This recitation does not include any specific language pointed out in at least one of

the independent claims which provides the basis for reissue. The phrase “may have claimed



Application/Control Number: 12f816,084 Page 3

Art Unit: 2883

more" also lacks sufficient specificity because it is left to the reader to determine if the claimed

subject matter “may have claimed more” in ViCW of the Cited art, which is also not identified,

which is a task which lends itselfto guessing or trail and error as to what claim language is too

broad. Applicant must identify at least one specific piece of prior art (or combination of

references) in order to specifically state at least one error.

5. In addition, the oath or declaration, as filed, was printed on paper which needed toner

and as a result the oath or declaration is faded and partially illegible.

6. The current text of 37 CFR l.l75(a)(1) reads as follows: “The applicant believes the

original patent to be wholly or partly inoperative or invalid by reason of a defective specification

or drawing, or by reason of the patentee claiming more or less than the patentee had the right to

claim in the patent, stating at least one error being relied upon as the basis for reissue.”

7. The Examiner takes note of the fact that the word “state"(uscd as a verb) is defined by the

current Merriam-Webster dictionary (current online editiou) as “to express the particulars of

especially in words." Thus it can be seem that to “state at least one error” would include “the

particulars of (or specificity of) at least one error.” While a dictionary definition is somewhat

anecdotal the need for specificity of at least one error has been expanded upon in MPEP 1414 ( c

) which states : “It is not sufficient for an oathi’declaration to merely state “this application is

being filed to correct errors in the patent which may be noted from the changes made in the

disclosure.” Rather, the oathfdeclaration must specifically identify an error. In addition, it is not

sufficient to merely reproduce the claims with brackets and underlining and state that such will

identify the error. See In re Constant, 827 F.2d 728,729, 3 USPQ 2d 1479 [Fed Cir. !, cert.
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Denied, 484 US. 894 11987;. Any error in the claims must be identified by reference to the

s ecific claim 5 and the s ecific claim Ian ua e wherein lies the error.”
 

8. The reissue oath or declaration also states the original patent to be wholly or partly

inoperative or invalid by reasons of the patentee claiming more or less than he had a right to

claim in the patent. The MPEP states in 1414 and 3? CFR ].1?5; “A statement that the original

patent is “wholly or paitly inoperative 01' invalid” by reason of the patentee claiming more or less

than the patentee had a right to claim is improper, a claim cannot claim “more or less” at the

same time.”

9. The Examiner would like to suggest some language which would be acceptable in the

oath or declaration. This is not a requirement but a suggestion designed to advance the

prosecution of the present application.

10. “ Claim 1 is deemed to be too broad and invalid in view of [ include at least one specific

example of prior art], by not including limitations regarding the spatial array of beam-

deflecting elements being individually and continuously controllable in two dimensions to

control of power of received spectral channels at selected ports, as indicated by the

amendments to Claim 1 in the Preliminary Amendment referred to above and filed with this
 

application. “

1 1. For further guidance negarding acceptable declaration language Applicant is referred to

MPEP 1414 (II) ( c ).

12. Claims 1-22 are rejected as being based upon a defective reissue oath or declaration

under 35 U.S.C. 251 as set forth above. See 37 CPR 1.175.
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The nature of the defect(s) in the oath or declaration is set forth in the discussion above in

this Office action (see above discussion).

A copy of PTO-1449 will be included in this office action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to BRIAN M. HEALY whose telephone number is (571)272-2347.

The examiner can normally be reached on M-F 6AM-5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Mark Robinson can be reached on (571)272-2319. The fax phone number for the

organization where this application or proceeding is assigned is 571—273—8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http:/fpair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (BBC) 31866-211919? ("toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800786—9199 (IN USA OR CANADA) or 57’1-272-1000.

{BRIAN M. HEALY!

Primary Examiner
Art Unit 2883
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CONFIRMATION N0. 2616

48789 CORRECTED FILING FIECEIPT
LAW OFFICES OF BARRY N. YOUNG

aficTPEAeOE MILL ROAD IlIIlIlIlIIIill"illIIIUIWILIIILIAIMMIIIMUIIlIlIlllllIIIIlilIIl

Date Mailed: 07i19i2010

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in

due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. I! an error Is noted on this Fiilng Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" tor this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Tai Chen, San Jose, CA;

Jeffrey P. Wilde, Morgan Hill, CA;

Joseph E. Davis, Morgan Hill, CA;

Assignment For Published Patent Application

Capella Photonics, Inc, San Jose, CA

Power of Attorney: The patent practitioners associated with Customer Number 48789

Domestic Priority data as claimed by applicant

This application is a REI cf 10i745,364 12i22i2003 PAT 6,879,750
which is a CON of 10i005.714 1120772001 PAT 6,687,431

which is a CON of 099138.426 08i23i2001 PAT 6,625,346

which claims benefit of 60i277,217 03ft 912001

Foreign Applications

If Required, Foreign Filing License Granted: 07l02i2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US ‘l 2f81 6,084

Projected Publication Date: None, application is not eligible for pie-grant publication

Non-Publication Request: No

Early Publication Request: No
page 1 of3



Title

Reconfigurable Optical Add-Drop Multiplexers with Servo Control and Dynamic Spectral Power

Management Capabilities

Preliminary Class

385

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend Only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generaliy has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to tile additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematureiy.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign tiling.

Applicants may wish to consuit the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800—786—91 99, or it

can be viewed on the USPTO website at httpflwwwuspto.govfwebiofficesrpacfdocfgeneralfindexhtml.

For information on preventing theft of your inteilectual property (patents. trademarks and copyrights). you may wish

to consult the US. Government website, httpw’www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 8: 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, ii the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3



the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of simiiar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries. of other agencies. particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts ?30-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time. if the phrase "lF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 3? CFR 5.15(b).

page 3 of 3
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LAW OFFICES OF BARRY N. YOUNG
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Date Mailed: 07i06i2010

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in

due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. I! an error Is noted on this Fiilng Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" ior this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Tai Chen, San Jose. CA;

Jeffrey P. Wilde. Morgan Hill, CA;

Assignment For Published Patent Application

Capella Photonics, Inc, San Jose. CA

Power of Attorney: The patent practitioners associated with Customer Number 48789

Domestic Priority data as claimed by applicant

This application is a REI oi 10i745,364 1222:2003 PAT 6,879,750

which is a CON of 10i005.714 11:07:2001 PAT 6,687,431

which is a CON of 09f938,426 08i23i2001 PAT 6,625,346

which claims benefit of 60i277,217 03i19i2001

Foreign Applications

If Required, Foreign Filing License Granted: 0731322010

The country code and number of your priority appiication, to be used for filing abroad under the Paris Convention.

is US 12/81 6,034

Projected Pubiication Date: None, application is not eligible for pre—grant publication

Non-Publication Request: No

Early Publication Request: No

page 1 of 3



Title

Reconfigurable Optical Add-Drop Multiplexers with Servo Control and Dynamic Spectral Power

Management Capabilities

Preliminary Class

385

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend Only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generaliy has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to tile additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematureiy.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign tiling.

Applicants may wish to consuit the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800—786—91 99, or it

can be viewed on the USPTO website at httpflwwwuspto.govfwebiofficesrpacfdocfgeneralfindexhtml.

For information on preventing theft of your inteilectual property (patents. trademarks and copyrights). you may wish

to consult the US. Government website, httpw’www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 8: 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, ii the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3



the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of simiiar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries. of other agencies. particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts ?30-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time. if the phrase "lF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 3? CFR 5.15(b).
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Attorney Docket No. C2393-1106RE1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Reissue Appln. No: 127813084 Group Art Unit: 2883

Filed: 06715/2010 Examiner:

(Reissue of US. Patent No. 6,879,750, Issued April 12, 2005, Patentee: Tai Chen

et. al)

Title: Reconfigurable Optical Add-Drop Multiplexers With Servo Control and

Dynamic Spectral Power Management Capabilities

REQUEST FOR CORRECTED FILING RECEIPT

Mail Stop REISSUE
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

The Official Filing Receipt issued in this case fails to list all of the inventors of

US. 6,879,750 of which this application is a reissue application. Attached is a copy

of the incorrect Filing Receipt showing the missing inventor: The missing is inventor

is:

Inventor's Full Name: Joseph E. Davis

ReSidencefMailing 18765 St.‘ Marks Avenue
Address: Morgan Hill, CA 95037 



Attorney Docket No. C2393-1106RE1

The PDF copy of the Reissue Application Deciaration By Assignee

(PTO/8852) filed upon filing this application was incomplete in that it inadvertently

failed to include the additional separately numbered sheet listing the above missing

inventor, Joseph E. Davis, although the block indicating that additional inventors

were listed on the separately numbered sheet on the original Declaration form was

checked.

Attached is a complete copy of the originally signed Declaration form that

includes the omitted sheet listing the additional inventor Joseph E. Davis.

Please issue a corrected filing receipt that includes the missing inventor,

Joseph E. Davis.

Date: July 6, 2010 Respectfully Submitted,

[Barry N. Youngir

Barry N. Young

Attorney for Assignee

Reg. No. 27,744

Customer No. 48789

Law Offices of Barry N. Young

200 Page Mill Road, Suite 102

Paio Alto. CA 94306-2061

Phone: (650) 326-2701

Fax: (650) 328-2799
b oun oun -i |aw.com
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Date Mai led: 0'3-‘(38r'2i110

Receipt is acknawiedged of {his reissue calf—int ramification. The applicatimi will ire taken up im‘ examinatimi in

due trauma Appircant will be notified as to the result-5 (if the examination. Arty correspondence concerning the
application ritual include the {Diluwing idei‘ntiliflation infermaiiun: the US. APPLICATION NUMBER FILING DATE.

NAME: OF APPLICANT. and Ti‘TLE OF INVENTION. Fees transmitted by check or mat! are. Summit Ir) collentioi}.

5313389. veritythe accuracy at the data presented {in this reoriipt, ltan error is noted on this Filing Receipt, piease

submit a written request itrr 3 Filing Receipt Correction. Please previde a-copy or this Filing Receipt with the
changes noted thereon if ”you received a "Notice to File Missing Parts" for this application, piease submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO-pracesses the repiy
to the NGtiCB, the USPTO will generate another Filing Receipt incnrporating the requested corrections

Ap‘piicanus} _. .
Tai Chen, San-Jose. CA; .'.'!-:"':.-:-. .-.-"f-'.. ‘ ,"fsifi : \3' ii.

Jeffrey P witde. Morgan Hill. CA:
Assignment For Published Patent Application

Capella Photonics. inc. San Jos.e.. CA

Power of Attorney: The patent pracritioners asmdr‘ated with Customer Number 48%.?

Domestic Priority data as claimed by applicant

‘l'hit; applitraticn isa REi oi iWT’dSBB-ri 1232352003 PM 6.8?Q.l’5i3
which is a COM of 103605314 11901332001 PAT 638K431

which is a. {LION of-0£ir§38.426 0822352081 PAT (fr-£25,346
which charms benefit man-1277,21? mugs-2001

Foreign applications

it Required, Foreign Filing License Granted: 0'2‘.='02.=‘2[l10

ima- country code and number (:1 yum priority aimlication, l(! he used ic-r i'almg ainmad under the Paris C(tl'iWJ.i’1£i£I:‘L

asUS 128165384

Protected Publication Date: None. appiicatifin is not eligible for pre-grant pubiicatiun

NowPubiication Request: N0

Early Fabrication Request: No
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Title

Reconfigurable Optical Acid-Drop Multiplexers with Servo :ContrOl and Dynamic Spootiai Power
Management Capabilities

Preliminary Class

335

PROTECTiNG YOUR INVENTION OUTSIDE THE UNITED STATES

Since till-i rights granitic by a US. patent extend only throughout the lerritory oi the United States and have no

silent in a foreign country an inverllor who wishes patent protection in anothei oozmtry must appiy for a patent
in a specific oounlry or in regional mien: offices. Applicants may wish to coriander the. filing oi an inlernational
application under the Patent Cooperation Treaty {PCT}. An international {PCT} application generally has the same
ottect as a regiiiar nalionai patent application in each PCT-member country. The PC l' process simplifies the iiiing
of patent applicalions on the Santa invention in member countriafi but does not result in a grant of “an itiiernalionnl

patent" anci-does..noi eliminate {no need of applio'anls to tile adoltional documents and fees in countries whet-o patent
promotion is. desired.

Almost every fiOLll‘ila‘? has its owri patent law, and a person desiring a patio nt in a partioular country must make an

application it): patent in that nounlry in accordance with ils particular laws. Elinor:- llio laws of many countries diifor
in various respects iiotit the patent law of tilt-i Uniliitl States. applicants are advised to seek guidance irom smoii'lo
foreign countries to ensure that patent rights are not lost prematurely '

Applioa nis also are advised that in the-case of inventions made in the Uniled States, the Director of the LiSl—‘TU rims:

issue a license before applicants can apply for a patentin a foreign country. The filing of a US. patent applioalion
Serves as it i'eiquos'l {Or a toroign filing "Cause. The application‘s filing receipt contains willie: iriioiiiiaiion and

guidance as. to the status ol applicant's license lo: foreign lilirigi

Appiicants may wig-ii in consult the USPTO lnonklot~ "General information Concerning Paloma" (specifically, {no

section entitled "Treaties and i-‘oreign Patents"} tor-morainformation on timnlrantns and deadlines lot i iiirig foieign
patent applicalions. The-guide is available either by contacting the USPTO Contact Center at 800786-9199. or ii
can be wowed on the USF’TO website at http:.-‘:wwiiv.usolo.goniwebio'fficosi‘paioi‘dooi'geneat-"index. hl'rni.

For information on ”inventing theft or your intollnomal proneizy (patents, trademarks and copyrightii). you may wish
to mnsuii the 1153, Government. websila blip:n'vuww.stoplakes.gov. Pari at a Unpartmont of Con-nnoroo initiative,
iti'is website includes sell-help "looikits" giving innovaiors guidance on how to. protect intellectual property in specilso

countries such as China: Korea and Mexico. For questions regarding patent onlorcornoni issues, applicants may
Gail the U8. li‘icivernmeni aniline 3i 'l~886—QBQ~HALT{1886—9994158}.

LICENSE FOR FOREIGN FILiN'G UNDER

Title 35, United States Code, Section 184

Title 3?! Code of Federal Regulations, 5.11 Si 5.15

The applio'ai'ii has been granted a licei'lSEi under 35 US G 38-1. if the; phrase "I? REQUIH EEK l-‘OHEEGN FliulNfi

i..lC§NiiE GRANTED" followed by a date appears on this lo'riit. Such Iioenoes are mound in all noplicaiions whore
page 2 at 3



the conduimns for issuance of a. lisense haw: been men regardless of whether or not a license. may be required" as
set forth in 3? cm 5.15. The Scope and limitations of this license are set farm. in 37 CFR 5. Ella} unless; iii'i-E‘affifi}?
license- has been issued under 3'? CFH 5 15m}. The license is subject to revocation upnn written i-ieli'ficasinn. The

date indicated is the effective date of. the license: unless an earlier license a! similar scape. has {3912:} granted under
3? CFR 5.13m 5.34.

This license is :0 be retained by the licensee and may be: usad at any timeon or after the. attentive dale thereui unless

it is revoke-:1. This license is automatically transferred to any related applicaliunsi 51 filed under 3 3" CW 1.53mi. This
license isnnt retroaciéve.

The grant of a licensse deer) nut in any way lessen the responsibility of a licensee ior {hesecurily (if the subjem matte:
as imposed by any Guvernmem comm-lei Dr the provis‘iona of Existing laws relating to espionage and the maximal
security nr the exgmr!‘ of {germinal data. Linensees should apprise themgehres of current mgulalwris especially with
fEsSpGL‘i to certain counlries. of other agencies. particularly the Office of Déieirse Trade Commits, L‘ieparlment of
State. (will-1 respect to firms; Munitimns and Implements- of War {22 CPR 1?1‘i28_l}; the Bureau 0! Industry ar-zd.
Security: Myanmar! of Commeme .i 15 OFF. parts fiso-Wd'}. the lattice nf Foreign Assetscficmml. [mummies-:1 of
Treasury {31 CFR' Parts 500+) and the Department at Energy

flQTGBhNTED

No iicense under '35 H.843. 1-84 has been granted at this time, "if the phrase “1F REOLHRE-i). FOREIGN FiiJN'C—i
LiCENSE GRA NTEED" DOES NOT appear on this form, Applicant may still peliiirm fur a license under :3? CITE-{3.1.2.

if a license. is dashed balms: me expirafiall of 8 months lrom the lilingdate or the application. if 8- months has lapsed
[tom the filing date of this applicatimn and the licensee has not received any iridicatiun of a secrecy ilt'dfil' undaz 3:3
LLSE :81. the manage may foreign file the applicalinn pursuant to 3'? CPR 5.15mi
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Docket N0. (32393-1 xfiSRE

Reissue of US. Pat. No. 6.8}’53.'}’50'

This. Reconfigurabie Optima! Add-Drop Multimexers With Sew; Cannot and
Dynamic Spectral Power manager-11ml Capabilities

Continuation Sheet of PTOISBI'Sz - Reissue Declaration By The Assignee

{mentor- LlosephE. Davis Citizensh-ip‘ U55

ResidenceMailmg Address: '18?65 St. Marks Avenue: Morgan Hm. "A 9503?
\J
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Electronic Acknowledgement Receipt

EFSlD: 7955858

Application Number: 12816084

International Application Number: 

Confirmation Number:

Reconfigurable Optical Add-Drop Multiplexers with Servo Control and

Tltle Of Invention: Dynamic Spectral Power Management Capabilities

Receipt Date: 06-JU L-201 0

Application Type: Utility under 35 USC111(a]

 
 

Payment information: 

Submitted with Payment no

 
File Listing: 

Document . . . File SizelBytesir' Multi Pages
Number Document Descrlptlon me Name Message Digest Part hzip (ifaple 

1?596

Request for Corrected Filing Receipt Req_Corr_FiJ_Hcpt.pdf
313M! l| FNR rIl 3M‘1‘M frlfli'dl)“ ll] 38 I fit)???

:1 led) 
Information: 



548325

Request for Corrected Filing Receipt Corr_Fil_cht.pdf
a'311mgSHOdflIuIdflHHH] mull Karma“

I 121

Information: 

Reissue dec filed in accordance with

MPEP 1414. SB-S2_Decl_PoA2.pdf egflmhfallihelbiak Fliftef incl: Ififli hi"
Zita

Information: 

Total Files Size [in bytes] 1008772

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications U nder 35 U.S.C. 1 11

lfa new application is being filed and the application includes the necessary components for a filing date {see 37 CFR

1.53(b)—(d) and MPEP 506], a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTIDOIEOJ903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date {see PCT Article 11 and MPEP1810], a Notification of the International Application Number

and ofthe International Filing Date (Form PCTIROH 05) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 



PTOISBISO (08-08}
Approved for use through 08l31i2010. OMB 0651-0033

US. Patent and Trademark Office: US DEPARTMENT OF COMMERCE
Under the Paerworl-i Reduction Act of 1995 no ersons are r uired to res-0nd to a collection of information unless it disla - a valid OMB control number.

REISSUE PATENT APPLICATION TRANSMITTAL

Attorney Docket No.
First Named Inventor

C2393-1106RE1

Tai CHEN. et. al

Original Patent Number 8,879,750

Original Patent Issue Date
Monthrpa lYear O4i1 212005

Express Mail Label No. EFS-Web

Utility Patent

Address to:

Mail Stop Reissue
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

APPLICATION FOR REISSUE 0F:
[Check applicable box} El Design Patent Plant Patent

1. Fee Transmittal Form (PTOlSBlSS)

Applicant claims small entity status. See 3? CFR 1.27.

Specification and Ctaims in double column copy of patent format

Statement of status and support for all
10. changes to the claims. See 3? CFR 1.1?3(c)_

11. El Foreign Priority Claim (35 U.S.C. 119)
(amended. if appropriate} {if applicable)

Drawing(s) (proposed amendments. ’T appropriate) 12. Information Disclosure Statement (IDS)PTOlSBlOB or PTO-1449

Reissue Oattheclaration (original or copy} '3 Copies at citations attached(3? C.F.R.1_1?5)(PTOlSBl51 or 52)

Power of Attorney

. Original US. Patent currently assigned? Yes |:] No
(if Yes, check applicable boxfesii

Written Consent of all Assignees (PTOlSBl53)

13. B English Translation of Reissue Oattheclaration
(if applicable)

14. Preliminary Amendment

Return Receipt Postcard (M PEP 503)
15. (Should be specifically itemized}

16. D Other:

37 CFR 3.73m) Statement (PTOlSBlQB)

CD~ROM or CD—R in duplicate, Computer Program (Appendix)
or large table

E Landscape Table on CD

_ Nucleotide andlor Amino Acid Sequence Submission
{if applicable. items a. — c. are required);

a. I: Computer Readable Form (CRF)
b. Specification Sequence Listing on:

i I] CD-ROM (2 copies) or CD-R (2 copies): or
ii I] paper

c. E] Statements verifying identity of above copies
1?. CORRESPONDENCE ADDRESS

The address associated with Customer Number: OR B Correspondence address below

200 Page Mill Road: Suite 102

City Zip Code 94306 

Country Telephone (650) 325-2701 Byoung®young-iplaw.oom

NametPrianype) Barry Nyoung Registration N0.(AttomeylAgent) 27.144
This collection of information is required by 3? CFR1.173. The information is required to obtain or retain a benefit by the public which is to tile (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete.
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent and
Trademark Office. US. Department of Commerce. PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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(5 7) ABSTRACl‘

This invention provides a novel wavelength-separating,-
routing {WSR} apparatus that uses a dill'raclion grating to
separate a mum-wavelength optical signal by wavelength
into multiple spectral channels. which are then focused onto
an array of corresponding channel micromirmrs. The chan-
nel micromirrors are individually controllable and continu»
ously pivotable to reflect the spectral channels into selected
output ports. As such. the inventive WSR apparatus is
capable of routing the spectral channels on a channel—by~
channel basis and coupling any spectral channel into any one
of the output ports. The. WSR apparatus of the present
invention may be further equipped with servo-control and
spectral power—management capabilities, thereby maintain—
ing the coupling etficicncics of the spectral channels into the
output ports al desired values. The WSR apparatus til the
present invention can be used to construct a novel class of
dynamically reconfigurable optical add-drop multiplexers
(OADMS) for WDM optical networking applications.
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l
RECONFIGURABI .E OPTICAI . ADD-DROP
MULTIPLEXERS WITH SERVO CONTROL

AND DYNAMIC SPECTRAL POWER
MANAGEMENT CAPABILITIES

CROSS-REFERENCE 'I‘t) IlEIAl'ElJ
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 101005.714. filed Nov. 7, 3001 now U.S. Pat. No.
6,68'l',431, which is a continuation of U.S. application Ser.
No. [19938.426, filed Aug. 23, Etttl], now US. Pat No.
6,625,346 which claims the benefit of U.S. application Ser.
No. 60,277,217, filed Mar. 19, 2001.

Ell-ll) 015 THE IN VEN'I'ION

This invention relates generally to optical communication
systems. More specifically, it relates to a novel class of
dynamically reconfigurable optical add-drop multiplexers
[0ADMs} l‘or wavelength division Ittultiplexcd optical net-
working applications.

BACKGROUN D

As fiber—optic commuuication networks rapidly spread
into every walk of modern life, there is a growing demand
[or optical components and subsystems that enable the
fiber-optic communications networks to be increasingly
scalable. versatile, robust, and cost-efl'ective.

Contemporary fiber-optic communications netwmks
commonly employ wavelength division multiplexing
(WI)M), l'nr it allows multiple information (or data) chan-
nels to be simultaneously transmitted on a single optical
fiber by using difl‘crent wavelengths and thereby signifi-
cantly enhances the information bandwidth of the fiber. The
prevalence of WDM technology has made optical add-drop
titultiplcxers indispensable building blocks of modern fiber-
optic communication networks. An optical adddrop multi—
plexer (OADM) serves to selectively remove (or drop) one
or more wavelengths from a multiplicity of wavelengths on
an optical fiber. hence taking away one or more data
channels from the traffic stream on the fiber. [1 further adds

one or more wavelengths back onto the fiber, thereby
inserting new data channels in the same slre ant of trafl'ic. As
such, an UADM makes it possible to launch and retrieve
multiple data channels (each characterized by a distinct
wavelength) onto and from an optical llber respectively,
without disrupting the overall traffic flow along the fiber.
Indeed, careful placement of the OADMs can dramatically
improve an optical communication network ’5 flexibility and
robustness, while providing significant cost advantages.

Conventional OADMs in the art typically employ
mulliplexersi’demultiplexers (cg, waveguide grating routers
or arrayed-waveguide gratings), tunable filters, Optical
switches. and optical circulators in a parallel or serial
architecture to accomplish the add and drop functions. In the
parallel architecture, as exemplified in US. Pat. No. 5,974,
2.07. a demultiplexer {e.g., a waveguide grating router) first
separates a mulIi-wavclcngth signal into its constituent
spectral components. A wavelength switchingfrouling
means (e.g., a combination of optical switches and optical
circulators) then serves to drop selective wavelengths and
add others. Finally, a multiplexer combines the remaining
(i.e.. the pass-through) wavelengths into an output multi-
wavelength optical signal. In the serial architecture, as
exemplified in US. Pat. No. 6,205,269, tunable filters (c.g.,
Bragg fiber gratings) in combination with optical circulators
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are used to separate the drop wavelengths from the pass-
through wavelengths and subsequently launch the add chan~
ncls into the pass-through path. And if multiple wavelengths
are to be added and dropped, additional multiplexers and
demultiplexers are required to demultiplex the drop wave-
lengths and multiplex the add wavelengths, respectively.
Irrespective of the underlying architecture, the OADMs
currently in the art are characteristically high in cost, and
prone to significant optical loss accumulation. Moreover, the
designs of these OADMs are such that it is inherently
dilficult to reconfigure them in a dynamic fashion.

U.S. Pat. No. 6,204,946 to Askyuk et a]. discloses an
OADM that makes use of free—space optics in a parallel
construction. In tltis case, a multi-wavelength optical signal
emerging from an input port is incident onto a ruled dif-
fraction grating. The constituent spectral channels thus sepa-
rated are then focused by a focusing lens onto a linear array
of binary micromachined mirrors. Each micromirror is con-
flgu red to operate between two discrete states. such that it
either retroretlects its corresponding spectral channel back
into the inpur port as a pass-through channel. or directs its
spectral channel to an output port as a drop channel. Assuch,
the pass-through signal (i.c., the combined pass-through
channels) shares the same input port as the input signal. An
optical circtllator is therefore coupled to the input port, to
provide necessary routing of these two signals. Likewise, the
drop channels share the output port with the add channels.
An additional optical circulator is thereby coupled to the
output port, from which the drop channels exit and the add
channels are introduced into the output port. The add chan-
nels are subsequently combined with the pass-through signal
by way ol‘ the dill‘raction grating and the binary micromir-rors.

Although the aforementioned DADM disclosed by
Askyuk el all. has the advantage ol‘ performing wavelength
separating and mating in free space and thereby incurring
less optical loss, it suffers a number of limitations. First, it
requires that the pass-through signal share the same port}
fiber as the input signal. An optical circulator therefore has
to be implemented, to provide necessary routing of these two
signals. Likewise, all the add and drop channels enter and
leave the OADM through the same output port, hence the
need for another optical circulator. Moreover, additional
means must he provided to multiplex the add channels
before entering the system and to demultiplcx the drop
channels after exiting the system. This additional
ntultiptexingldemultiplexing requirement adds more cost
and complexity that can restrict the versatility of the UADM
thus-constructed. Second, the optical circulators imple-
mented in this OADM for various routing purposes intro—
duce additional optical losses, which can accumulate to a
substantial amount. Third, the constituent optical compo-
nents must be in a precise alignment, in order for the system
to achieve its intended purpose. There are, however, no
provisions provided for maintaining the requisite alignment;
and no mechanisms implemented for overcoming degrada-
tion in the alignment owing to environmental elfccts such as
thermal and mechanical disturbances over the course of

operation.
US. Pat. No. 5,906,133 to Tomlinson discloses an

OADM that makes use of a design similar to that ot‘Aksyuk
et at. There are input, output, drop and add ports imple-
mented in this case. By positioning the tour ports in a
specific arrangement. cacti tnicrontirror. notwithstanding
switchable hetwaen two discrete positions, either reflects its
corresponding channel (coming from the inpttl port) to the
output port, or concomitantly reflects its channel to the drop



US 6,879,750 32

3

port and an incident add channel to the output port. As such.
this OADM is able to perform both the add and drop
functions without involving additional optical components
[such as optical circulators riser] in the system ofAksynk el
al.). However, because a single drop port is designated for all
the drop channels and a single add port is designated for all
the add channels, the add channels would have to be
multiplexed before entering the add port and the drop
channels likewise need to be dcmutiplexed upon exiting
from the drop port. Moreover, absinthe case oEAskyuk et 3].,
there are no provisions provided for maintaining requisite
opt ica] alignment in the system, and no mechanisms imple-
mented for combating degradation in the alignment due to
environmental elIects over the course of operation.

As such, the prevailing drawbacks suffered by the
OADMs currently in the art are summarized as follows:
1) The wavelength routing is intrinsically static, rendering it

difficult to dynamically reconfigure these OADMS.
2) Add andy'or drop channels often need to be multiplexed

andror demultiplexed, thereby imposing additional com—
plexity and cost.

3) Stringent fabrication tolerance and painstaking optical
alignment are required. Moreover, the optical alignment is
not actively maintained. rendering it susceptible to envi-
ronmental eilects such as thermal and mechanical dislu r-

bances over the course of operation.
-1) in an optical communication network. GADMS are typi—

cally in a ring or cascaded configuration. In order to
mitigate the interference amongst OADMs, which often
adversely affects the overall performance of the network,
it is essential that the power levels of spectral channels
entering and exiting each OADM be managed in a sys-
tematic way. for instance, by introducing power (or gain)
equalization at each stage. Such a power equalization
capability is also needed for compensating for non-
uniform gain caused by optical amplifiers (e.g., erbium
doped liber amplifiers) in the network. There lacks,
however, a systematic and dynamic management of the
power levels of various spectral channels in these
DADMs.

5) The inherent high cost and heavy optical loss further
impede the wide application oi" these OADMs.
in view of the foregoing, there is an urgent need in the art

for optical add-drop multiplexers that overcome the afore-
mentioned shortcomings in a simple, elfective, and eco-
nomical construction.

SUMMARY

the present invention provides a wavelength—separating—
routing (WSR) apparatus and method which employ an
array of libel" collimators serving as an input port and a
plurality of output ports; a wavelength-separator; a beam-
foeuser. and an array of channel micromirrors.

In operation, a niulti-wavclength optical signal emerges
from the input port. The wavelength separator separates the
multi-wavelength optical signal into multiple spectral ..
channels, each characterized by a distinct center wavelength
and associated bandwidth. The beatn-l‘ocuser focuses the

spectral channeLs into corresponding spectral spots. The
channel micromirrors are positioned such that each channel
micromirror receives one of the spectral channels. The
channel micromirrors are individually controllable and
movable, cg, continuously pivotable (or rotatable), so as to
reflect the spectral channels into selected ones of the output
ports. As such. each channel nticrotnirror is assigned to a
specific spectral channel, hence the name “channel micro—
mirror". And each output port may receive any number of
the reflected spectral channels.
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A distinct feature of the channel micromirrors in the

present invention, in contrast to those used in the prior art,
is that the motion, e.g., pivoting {or rotation), of each
channel micromirror is under analog control such that its
pivoting angle can be continuously adjusted. This enables
each channel micrornirror to scan its corresponding spectral
channel across all possible output ports and thereby direct
the spectral channel to any desired output port.

In the WSR apparatus of the present invention, the
wavelength—mparalor may he provided it}; a ruled dill‘raclion
grating, a holographic diffraction grating, an cchcllc grating,
a curved diffraction grating. a dispersing prism, or other
wavelength-separating means known in the art. The beam-
locuscr may be a single lens, an assembly of lenses, or other
beam-focusing means known in the art. The channel micro-
mirrors may be provided by silicon rnicromachined mirrors,
reflective ribbons (or membranes), or other types of beam-
dellecting means known in the arl.Ar1cl each channel micro—
mirror may be pivolable about one or two axes. The fiber
eollimalors serving as the input and output ports may be
arranged in a utte-dirttensional or two-dimensional array. In
the latter case, the channel microminors must he pivotable
biaxially.

The WSR apparatus of the present invention may further
comprise an array ofcollintalor—aligtuuenl mirrors, itt opti-
cal communication with the wavelength—separator and the
fiber oollimators, for adjusting the alignment of the input
mulli-wavelength signal and directing the spectral channels
into the selected output ports by way ol? angular control of
the coliimated beams. Each collimator-a ligament mirror
may be rotatable about one or two axes. The collimator-
alignmeot mirrors mayr be arranged in a one-dimensional or
two-dimensional array. First and second arrays of imaging
lenses may additionally be optically interposed between the
collimator-alignment mirrors and the fiber mllirnators in a
telecc-ntric arrangement, thereby “imaging" the collimator—
alignrnent mirrors onto the corresponding fiber oollima tors
to ensure an optimal alignment.

The WSR apparatus of the present invention may further
include a servo~control assembly, in communication with
the ch an rtcl micromirrors and the output ports. The servo-
control assembly serves to monitor the power levels of the
spectral channels coupled into the output ports and further
provide control of the channel micromirrors on an individual
basis, so as to maintain a predetermined coupling eificiency
of each spectral channel in one ot'the output ports. Assuch,
the servowcontrol assembly provides dynamic control ofthe
coupling of the spectral channels into the respective output
ports and actively manages the power levels of the spectral
channels coupled into the output ports. {If the WSR appa-
ratus includes an array of collimator-alignment mirrors as
described above, the servo-control assembly may addition-
ally provide dynamic control ol" the collimator—alignment
mirrors.) Moreover, the utilization of such a servo-control
assembly efl'ectivcly relaxes the requisite fabrication toler-
ances and the precision of optical alignment during assem-
bly of a WSR apparatus of the present invention, and further
enables the system to correct [or shift in optical alignment
over the course of operation. A WSR apparatus incorporat-
ing a servo—control assembly thus described is termed a
WSR-S apparatus, thereinafter in the present invention.

Accordingly, the WSR-S (or WSR} apparatus of the
present invention may be used to construct a variety of
optical devices, including a novel class of dynamically
reconfigurable optical add-drop multiplexers {OADMS}, as
exemplified in the following embodiments.

One embodiment of an OADM of the present invention
comprises an aforementioned WSR-S (or WSR) apparatus
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and an optical combiner. The output ports of the WSR-S
apparatus include a passahrough port and one or more drop
ports, each carrying any number of the spectral channels.
The optical combiner is coupled to the pass-through port,

6

at a predetermined value) by way of the servo-control
assembly. This spectral power—management capability as
an integral part of the OADM will be particularly desir-
able in WDM optical networking applications.

serving [0 ““11me “13 pass-through channels With one or 5 5) The use of free-space optics provides a simple, low loss,
more add spectral channels. The combined optical signal
constitutes an output signal of the system. The optical
combiner may be an le (N22) broadband fiber-optic
coupler, for instance, which also serves the purpose of
multiplexing a multiplicity of add spectral channels to be
coupled into the system.

In another embodiment of an OADM of the present
invention, a first WSR~S (or WSR) apparatus is cascaded
with a second WSR-S (or WSR) apparatus. The output ports
of the first WSR-S (or WSR) apparatus include a pass-
through port and one or more drop ports. The second WSR-S
[or WSR) apparatus includes a plurality ol'inpul ports and an
exiting port. The configuration is such that the pass-through
channels from the first WSR—S apparatus and one or more
add channels are directed into the input ports of the second
WSR-S apparatus. and consequently multiplexed into an
output mold-wavelength optical signal directed into the
exiting port of the second WSR-S apparatus. That is to say
that in this embodiment, one WSle‘ apparatus (e.g., the first
one] effectively peri‘on‘ns a dynamic drop function, Whereas
the other WSR-S apparatus (cg, the second one] carries out
a dynamic add function. And there are essentially no fun-
damental restrictions on the wavelengths that can be added
or dropped, other than those imposed by the overall com-
munication system. Moreover. the underlying ()ADM archi-
tecture thus presented is intrinsically scalable and can be
readily extended to any number of the WSR-S (or WSR)
systems, if so desired for performing intricate add and drop
functions in a network environment.

Those skilled in the art will recognize that the aforemen-
tioned embodiments provide only two of many embodi-
ments of a dynamically reconfigurable OADM aceording to
the prewnt invention. Various changes. substitutions. and
alternations can be made herein, without departing from the
principles and the scope of the invention. Accordingly, a
skilled artisan can design an OAIJM in accordance with the
present invention, to best suit a given application.

All in all, the CADMS of the present invention provide
many advantages over the prior art devices, notably:
I) By advantageously employing an array ofchannel micro-

mirrors that are individually and continuously
controllable, an OADM of the present invention is
capable of routing the spectral channels on a channel-by-
channel basis and directing any spectral channel into any
one of the output ports. As such. its underlying operation
is dynamically reconfigurable, and its underlying archi-
tecture is intrinsically scalable to a large number of
channel counts.

2) The add and drop spectral channels need not be multi-
plexed and demultiplerred before entering and after leav- ..
in g the DADM respectively. And there are not fundamen-
tal mstrictions on the wave-lengths to be added or dropped.

3) The coupling of the spectral cha nnels into the output ports
is dynamically controlled by a sewn-control assembly,
rendering, the OADM less susceptible to environmental
efiects [such as thermal and mechanical disturbances) and
therefore more robust in performance. By maintaining an
optimal optical alignment, the optical losses incurred by
the spectral channels are also significantly reduced.

4} The power levels of the spectral channels coupled into the
ontptlt ports can he dynamically managed according to
demand, or maintained at desired values (cg, equalized
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and ant-cifectivc construction. Moreover, the utilization
of the servo-control assembly effectively relaxes the req-
uisite fabrication tolerances and the precision of optical
alignment during initial assembly, enabling the OADM to
be simpler and more adaptable in structure, lower in cost
and optical loss.

6)'l'hc underlying OADM architecture allowsa multiplicity
of the DADMS according to the present invention to be
readily assembled (e.g., cascaded] for WDM optical net-
working applications.
The novel features of this invention, as well as the

invention itself, will be best understood from the following
drawings and detailed description.

BRIEF DESCRIPTION OF THE FIGURES

FIGS. lAulD show a first embodiment of a wavelength-
separating-routing (WSR) apparatus according to the
present invention, and the modeling results demonstrating
Ihe performance of the WSR uppa rants;

FIGS. 2A—2C‘ depict second and third embodiments of a
WSR apparatus according to the present invention;

FIG. 3 shows a fourth embodiment of a WSR apparatus
according to the present invention;

FIGS. 4A—4l] show schematic illustrations of two

embodiments of a WSR-S apparatus comprising a WSR
apparatus and a servo«control assembly, according to the
present invention;

FIG. 5 depicts an exemplary embodiment of an optical
adddrop multiplexer (OADM) according to the present
invention; and

FIG. 6 shows an alternative embodiment ol" an UADM

according to the present invention.

DETAILED DESCRIPTION

in this specification and appending claims. a “spectral
channel” is characterized by a distinct center wavelength
and associated bandwidth. Each spectral channel may carry
a unique information signal, as in WDM optical networking
applications.

FIG. 1A depicts a first embodiment of a wavelength-
scparating—routing (W5R) apparatus according to the
present invention. By way of example to illustrate the
general principles and the topological structure of a
wavelength-septarating-routing (WSR) apparatus of the
present invention, the WSR apparatus 100 comprises mul-
tiple inputfoutput ports which may be in the form of an array
of fiber collimators 110, providing an input port 110-1 and
a plurality of output ports 110-2 through lltl-N (N 33); a
wavelength-separator which in one form may be a diffrac-
tion grating 101; a beam-focuser in the form of a focusing
lens 102; and an array of channel micromirrors 103.

In operation, a mold-wavelength optical signal emerges
from the input port 110-1. The diEraclion grating 101
angularly separates the mum-wavelength optical signal into
multiple spectral channels, which are in turn focused by the
focusing lens 102 into a spatial array of distinct spectral
spots (not shown in FIG. 1A) in a one-to-one corresrxin-
dencc. The channel micromirrors 103 are positioned in
accordance with the spatial array formed by the spectral
spots. such that each channel micromirror receives one of
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the spectral channels. The channel micromirrors 103 are
individually controllable and movable, e.g., pivolable (or
rotatable) under analog [or continuous) control, such that.
upon reflection, the spectral channels are directed into
selected ones of the output ports 110-2 through llD—N by
way oflhe focusing lens 102 and the diffraction grating 101.
As such, each channel micromirror is assigned to a specific
spectral channel. hence the name "channel micromirror”.
Each output port may receive any number of the reflected
spectral channels.

For purposes of illustration and clarity. only a selective
few (e.g., three) of the spectral channels, along with the
input ntuIli-wavelength optical signal, are graphically i1lus-
trated in FIG. 1A and the IbIIowing figures. It should be
noted, however, that there can be any number ofthc spectral
channels in a WSR apparatus of the present invention (so
long as the number of spectral channels does not exceed the
number of channel mirrors employed in the system). It
should also be noted that the optical beams representing the
spectral channels shown in FIG. 1A and the following
figures are provided for illustrative purpose only. that is,
their states and shapes may not be drawn according to scale.
For instance. the input beam and the correSponding dif-
fracted beams generally have different cross-sectional
shapes, so long as the angle of incide nce upon the diffraction
grating is not equal to the angle of diffraction, as is known
to those skilled in the art.

In the embodiment of FIG. 1A. it is preferable that the
difl'raction grating 101 and the channel micromirrors 103 are
placed respectively at the first and second (i.e.. the front and
back) focal points (on the opposing sides) of the focusing
lens 102. Such a lelecenlric arrangement allows the chief
rays of the focused beams to be parallel to each other and
generally parallel to the optical axis. In this application, the
telccentric configuration further allows the reflected spectral
channels to be efficiently coupled into the respective output
ports. thereby minimizing various translational walk-off
effects that may otherwise arise. Moreover, the input multi—
wavelength optical signal is preferably onllimated and cir—
cular in crossescction. The corresponding spectral channels
dilfracted from the diffraction grating 101 are generally
elliptical in cross-section; they may be of the same size as
the input beam in one dimension and elongated in the other
dimension.

It is known that the diffraction efficiency of a diffraction
grating is generally polarization-dependent. That is, the
dilfraction efficiency of a grating in a standard mounting
configuration may be considerably higher for P—polarization
that is perpendicular to the groove lines on the grating than
for Svpolarizatiort that is orthogonal to P~polariaation, espev
cially as the number of groove lines (per unit length)
increases. To mitigate such polarization-sensitive effects, a
quarter-wave plate 104 may be optically interposed between
the dilTr'dctiun grating 101 and the channel ttlicrotult‘rot's
103, and preferably placed between the diffraction grating _.
101 and the focusing lenslflZ as is shown in FIG. IA. In this
way. each spectral channel experiences a total of approxi-
mately 9(l-degree rotation in polarization upon traversing the
quarter-wave plate 104 twice. (That is. if a beam of light has
P-polarizalion when lirst encountering the dill‘raction
grating, it would have predominantly (if not all)
S-polarization upon the second encountering, and vice
versa.) This ensures that all the spectral channels incur
nearly the same amount of round-trip polarization dependent
1055.

In the WSR apparatus 100 of FIG. 1A, the diffraction
grating 101. by way of example, is oriented such that the
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focused spots of the spectral channels fall onto the channel
micromirrors 103 in a horizontal array, as illustrated in FIG.
18.

Dcpicted in FIG. 1B is a close-up view of the channel
micromirrors 103 shown in the embodiment of FIG. 1A. By
way of example, the channel microntirrors 103 are arranged
in a one-dimensional array along the x-axis (Lea. the hori-
zontal direction in the figure), so as to receive the focused
spots of the spatially separated spectral channels in a one-
tonone correspondence. (As in the case of FIG. 1A, only
three spectral channels are illustrated, each represented by a
converging beam.) Let the reflective surface of each channel
micromirror lie in the x-y plane as defined in the figure and
be movable, e.g., pivotable (or deflectable) about the x-axis
in an analog (or continuous) manner. liach spectral channel.
upon reflection, is deflected in the y-direction (e.g.,
downward) relative to its incident direction, so to he directed
into one of the output ports 110-2 through lift-Til shown in
FIG. IA.

As described above, a unique feature of the present
invention is that the motion of each channel nticromirror is

individually and continuously controllable, such that its
position, eg, pivoting angle, can be continuously adjusted.
This enables each channel micromirt’or to scan iLs corre-

sponding spectral channel across all possible output ports
and thereby direct the spectral channel to any desired output
port. To i1lustrate this capability, FIG. 1C shows a plot of
coupling efficiency as a function of a channel micromirror’s
pivoting angle 8, provided by a ray—tracing model of a WSR
apparatus in the embodiment ofIiIG. IA. As used herein, the
coupling elliciency for a spectral channel is defined as the
ratio of the amount of optical power coupled into the fiber
core in an output port to the total amount of optical power
incident upon the entrance surface of the liber (asmciated
with the fiber collimator serving as the output port). In the
ray-tracing model. the input optical signal is incident upon
a diffraction grating with 700 lines per millimeter at a
gram'ng angle of 85 degrees, where the grating is blazed to
optimim the ditfraction efficiency for the "wt" order. The
focusing le us has a focal length of 100 tnnt. Each output port
is provided by a quarter—pitch GRIN lens {2 mm in diameter)
coupled to an optical fiber (see FIG. ID). As displayed in
FIG. 1C, the coupling efficiency varies with the pivoting
angle 0, and it requires about a 0.2-dcgree change in B for
the coupling eflieiency to become practically negligible in
this exemplary case. As such, each spectral channel may
practically acquire any coupling ellicicncy value by way of
controlling the pivoting angle of its corresponding channel
micrornirror. This is also to say that variable optical attenu-
ation at the granularity of a single wavelength can be
obtained in a WSR apparatus of the present invention. FIG.
1D provides ray-tracing illustrations of two extreme points
on the coupling eficiency VS. 0 curve of FIG. 1C: on-axis
coupling corresponding to 0:0, where the coupling elf-
ciency is maximum; and olilaxis coupling corresponding to
Ill-0.2 degrees, where the representative collimator] beam
(representing an exemplary spectral channel) undergoes a
significant translational walk-off and renders the coupling
efficiency practically negligible. All in all. the exemplary
modeling results thus described demonstrate the unique
capabilities of the WSR apparatus of the present invention.

FIG. 1A provides one of many embodiments of a WSR
apparatus according to the present invention. In general, the
wavelength-separator is a wavelettgtlt-separalittg means that
may be a ruled difiraelion grating, a holographic diffraction
grating, an ccheIIe grating, a dispersing prism, or other types
of spectral-separau'ng means known in the art. The beam-
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focuser may be a focusing lens. an assembly of lenses. or
other beam~focusing means known in the art. The focusing
function may also be accomplished by using a curved
ditt‘raction grating as the wavelength-separa tor. The channel
micromirrors may be provided by silicon micromachined
minors, re llectivc ribbons (or membranes), or other types of
beam-deflecting elemean known in the art. And each micro-
mirror may he pivoted about one or two axes. What is
important is that the pivoting {or rotational) motion of each
channel micromt'rror be individually controllable in an ana-
log manner, whereby the pivoting angle can be continuously
adjusted so as to enable the channel micromirror to scan a
spectral channel across all possible output ports. The under-
lying fabrication techniques for micromachined mirrors and
associated actuation mechanisms are well documented in the

art, see US. Pat. No. 5,629,790 for example. Moreover, a
liber collimator is typically in the form of a collimating lens
(such as a GRIN lens) and a ferrule-mounted fiber packaged
together in a mechanically rigid stainless steel (or glass)
tube. The fiber oollimators servingr as the input and output
ports may be arranged in a one—dimensional array, a two-
dimensional array, or other desired spatial pattern. For
instance. they may be conveniently mounted in a linear array
along a V—groove fabricated on a substrate made of silicon,
plastic, or ceramic, as commonly practiced in the art. It
should be noted, however, that the input port and the output
ports need not necessarily be in close spatial proximity with
each other. such as in an array configuration {although a
close packing would reduce the rotational range required for
each channel micromirror}. Those skilled in the art will
know how to design a WSR apparatus according to the
present invention, to best suit a given application.

A WSR apparatus of the present invention may further
comprise an array of collimator-alignment mirrors, for
adjusting the alignment of the input multi-wavelength opti-
cal signal and facilitating Lhe coupling of the spectral
channels iitto the respective output ports. as shown in FIGS.
ZA-QI; and 3.

Depictcd in FIG. 2A is a second embodiment of a WSR
apparatus according to the present invention. By way of
example, WSR apparatus 200 is built upon and hence shares
a number of the elements used in the etnbtulimettl of FIG.

1A, as identified by those labeled With identical numerals.
Moreover, a one-dimensional array 220 of collimator-
alignment mirrors 220-1 through 220-N is optically inter-
posed belween the difl'ract ion grating 101 and the fiber
collimator array 110. The collimator-alignment mirror 220-1
is designated to correspond with the input port 110—1. for
adjusting the alignment of the input mulIi-wavelength opti-
cal signal and therefore ensuring that the spectral channels
impinge onto the corresponding channel mieromirrors. The
collimator-alignment mirrors 2220-2 through 220-N are des-
ignated to the output ports 110-2 through till-N in a one-
to-otte correspondence. serving to provide angular control of
the collimated beams of the reflected spectral channels and _.
thereby facilitating the coupling ofthe spectral channels into
the respective output ports according to desired coupling
efliciencies. Each collimator-align merit mirror may be rotat-
able about one axis. or two axes.

The embodiment of FIG. 2A is attractive in applications
where the fiber collimators (serving as the input and output
ports) are desired to be placed in close proximity to the
collimator-alignment mirror array 220. To best facilitate the
coupling of the spectral channels into the output ports. arrays
of imaging lenses may be implemented between the
collimatormlignmcnt mirror array 220 and the fiber colli-
mator array III]. as depicted in 1-16.23. By way ol'examplc,

10

.10

.15

4O

4:-

(:0

65

It]

WSR apparatus 250 of FIG. 28 is built upon and hence
shares many of the elements used in the embodiment ofFIG.
2A, as identified by those labeled with identical numerals.
Additionally. first and second arrays 260, 270 of imaging
lenses are placed in a 4-f teleeentric arrangement with
respect to the collimator—alignment mirntr array 220 and the
fiber collimator array 110. The dashed box 280 shown in
FIG. 2C provides a top view of such a telecentric arrange-
ment. In this case, the imaging lenses in the first and second
arrays 260, 270 all have the same focal length f. The
collimator-alignment mirrors 220-1 through 220-N are
placed at the respective first (or front) focal points of the
imaging lenses in the first array 260. Likewise. the fiber
collim ators 110—1 through Ilfl—N are placed at the respective
second (or back) focal points of the imaging lenses in the
second array 270. And the separation between the first and
second arrays 260, 270 of imaging lenses is El. In this way,
the collimator-alignment mirrors 220-1 through 220-IN' are
effectively imaged onto the respective entrance surfaces
(i.e., the front focal planes) of the GRIN lenses in the
corresponding liber collimators 110—1 through llfl—N. Such
a Ielecerttric imaging system substantially eliminates trans-
lational walk-01f of the oollimated beams at the output ports
that may otherwise occur as the mirror angles change.

FIG. 3 shows a fourth embodiment of a WSR a ppa rattts
according to the present invention. By way of example,
WSR apparatus 300 is built upon and hence shares a number
of the elements used in the embodiment of FIG. 2B. as

identified by those labeled with identical numerals. In this
case. the one-dimensional fiber collimator array 110 of FIG.
28 is replaced by a two-dimensional array 350 of liber
collimators, providing for an input-port and a plurality of
output ports. Accordingly, the one-dimensional collimator-
alignment mirror array 220 of FIG. ZB is replaced by a
two-dimensional array 320 of collimator—alignment mirrors.
and first and second one-dimensional arrays 260, 270 of
imaging lenses of FIG. 2B are likewise replaced by first and
second two—dimensional arrays 360, 370 of imagining lenses
respectively. As in the case of the embodiment of FIG. ZR,
the first and second two-dimensional arrays 360, 370 of
imaging lenses are placed in a 4-1‘ tetecentric arrangement
with respect to the two-dimensional collimator-alignment
mirror array 320 and the two—dimensional liber collimator
array 350. The channel niieromirrors 193 must be pivotable
biaxially in this case {in order to direct its corresponding
spectral channel to any one of the output ports}. As such, the
WSR apparatus 300 is equipped to support a greater number
of the output ports.

In addition to facilitating the coupling of the spectral
channels into the respective output ports as described above,
the collimator-alignment minors in the above embodiments
also serve to compensate for misalignment (cg, due to
fabrication and assembly errors) in the liber eollimatot’s that
provide for the input and output ports. For instance, relative
misalignment beta-teen the fiber cores and their respective
collimating lenses in the fiber collimators can lead to point-
ing errors in the collimatcd beams which may be corrected
[or by the collimator-alignment mirrors. For these reasons,
the collimator-alignment mirrors are preferably rotatable
about two axes. They may be silicon mieromaehined
mirrors. for fast rotational speeds. They may also be other
types of mirrors or beam—deflecting elements known in the
art.

To optimize the coupling of the spectral channels into the
output ports and further maintain the optimal optical align‘
merit against environmental effects such as temperature
variations and mechanical instabilities over the course of
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operation. a WSR apparatus of the present invention may
incorporate a servo~control assembly, for providing dynamic
control of the coupling of the spectral channels into the
respective output ports on a channel-by-ehannel basis. A
WSR apparatus incorporating a servo-control assembly is
termed a WSR~S apparatus, [hereinafter itt this specification.

FIG. 4A depicts a schematic illustration of a first embodi-
ment of a WSR-S apparatus according to the present inven-
tion. The WSR—S apparatus 400 comprises a WSR apparatus
410 and a servo—control assembly 440. The WSR 410 may
be in the embodiment ol' FIG. IA, or any other embodiment
in accordance with the present invention. The servocontrol
assembly 440 includes a spectral monitor 460, for monitor—
ing the power levels of the spectral channels coupled into the
output ports 420-1 through 420-N of the WSR apparatus
410. By way u fexample, the spectral monitor 460 is coupled
to the output ports 420-1 through 420-N by way of liber-
optic couplers 42'II-l-C‘ through 42(l-N-C. wherein each
fiber—optic coupler serves to tap oil' a predetermined traction
of the optical signal in the corresponding output port. The
servo-control assembly 440 further includes a processing
unit 470, in communication with the spectral monitor 460
and the channel nticromirrors 430 of the WSR apparatus
410. The processing unit 470 uses the power measurements
from the spectral monitor 460 to provide feedback control of .
the channel micromirrors 430 on an individual basis, so as
to maintain a desired coupling efliciency for each spectral
channel into a selected output port. AS sueh. the servo-
control assembly 440 provides dynamic control of the
coupling oi‘ the spectral channels into the respective output
ports on a channel-by-channel basis and thereby manages
the power levels ol‘ the spectral channels coupled into the
output ports. The power levels ot'the spectral channels in the
output pons may be dynamically managed according to
demand. or maintained at desired values (e.g.. equalized at
a predetermined value) in the present invention. Such a
spectral power-tnauagetttettt capability is essential in WDM
optical networking applications, as discussed above.

FIG. 4B depicts a schematic illustration of a second
embodiment of a WSR-S apparatus according to the present
invention. The WSR—S apparatus 450 comprises a WSR
apparatus 480 and a servo-control assembly 490. In addition
to the channel mierot'nirrors 430 {and other elements iden-
tified by the same numerals as those used in FIG. 4A), the
WSR apparatus 480 further includes a plurality of
collimator-alignment mirrors 485, and may be configured
according to the embodiment of FIGS. 2A, 2B. 3. or any
other embodiment in accordance with the present invention.
By way of example, the servo-control assembly 490
includes the spectral monitor 460 as described in the
embodiment of FIG. 4A, and a processing unit 495. In this
case. the processing unit 495 is in communication with the
channel micromirrors 430 and the collimator-alignment mir-
rors 485 01‘ the WSR apparatus 480, as well as the spectral
monitor 460. The processing unit 495 uses the power _.
measurements from the spectral monitor 460 to provide
dynamic control of the channel micromirrors 430 along with
the collimator-alignment mirrors 485, so to maintain the
coupling eflieiencies of the spectral channels into the output
ports. at desired values.

In the embodiment of FIG. 4Aor 4B, the spectral monitor
460 may be one of spectral power monitoring devices
known in the art that is capable of detecting the power levels
ofspectral components in a [twill-wavelength optical signal.
Such devices are typically in the form of a wavelength—
separating means (cg, a dilfraction grating) that spatially
separates a multi-wavelcngth optical signal by wavelength
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into constituent spectral components. and one or more
optical sensors (cg, an array of photodiodcs) that are
configured such to detect the power levels of these spectral
components. The processing ttnit 470 in FIG. 4A (or the
processing unit 495 in FIG. 4B) typically includes electrical
circuits and signal processing programs for pntccssing the
power measurements received from the spectral monitor 460
and generating appropriate control signals to be applied to
the channel micromirrors 430 (and the collimator-alignment
mirrors 435 in the case of FIG. 43). so to maintain the
coupling efficiencies of the spectral channels into the output
ports at desired values. The electronic circuitry and the
associated signal processing algorithmisoftware for such
processing unit in a servo—control system are known in the
art. Askilled artisan will know how to implement a suitable
spectral monitor along with an appropriate processing unit to
provide a servo—colllml assetltbly in a WSPS apparatus
according to the present invention, for a given application.

The incorporation of a servo-control assembly provides
additional advantages ot‘ effectively relaxing the requisite
fabrication tolerances and the precision of optical alignment
[luring initial assembly of a WSR apparatus of the present
invention, and further enabling the system to correct for shift
in the alignment over the course of operation. By maintain-
ing an optimal optical alignment, the optical losses incurred
by the spectral channels are also significantly reduced. As
such, the WSR-S apparatus thus constructed is simpler and
more adaptable in structure, more robust in performance,
and lower in cost and optical loss. Accordingly, the WSR-S
(or WSR) apparatus ofthe present invention may be used to
construct a variety of optical devices and utilized in many
applications.

For instance, by directing the spectral channels into the
output ports in a one-channel-per—port fashion and coupling
the output ports of a WSR-S {or WSR) apparatus to an array
of optical sensors (e.g., photodiodes), or a single optical
sensor that is capable of scanning across the output ports. a
dynamic and versatile spectral power monitor (or channel
analyzer) is provided, which would be highly desired in
WDM optical networking applications. Moreover. a novel
class of optical add-drop multiplexers (OADMs) may be
built upon the WSR-S {or WSR) apparatus of the present
invention, as exemplified in the following embodiments.

FIG. 5 depicts an exemplary embodiment of an optical
add-drop multiplexer (OADM) according to the present
invention. By way of example, OADM 500 comprises a
WSR-S {or WSR) apparatus 510 and an optical combiner
550. An input port 520 of the WSR—S apparatus 510 trans—
mits a mold-wavelength optical signal. The constituent
spectral channels are subsequently separated and routed into
a plurality of output ports, including a pains-through port 530
and one or more drop ports 540-1 through 54U-N (N21).
The pass-through port 530 may receive any number of the
spectral channels (i.e.. the pass-through spectral channels).
Each drop port may also receive any number of the spectral
channels (i.e., the drop spectral channels). The pass-through
port 530 is optically coupled to the optical combiner 550.
which serves to combine the pass-through spectral channels
with one or more add spectral chan nels provided by one or
more add ports 560-1 through 560-M (M; 1 ). The combined
optical signal is then routed into an existing port 5'10.
providing an output multiAwavelength optical signal.

in the above embodiment. the optical combiner 550 may
be a Rat] (Kill bmadltand fiber-optic coupler. wherein
there are K input—ends and one output—end. 'll'te pass—through
spectral channels and the adrl spectral channels are fed into
the K input-ends (e.g., in a one-to-onc correspondence) and
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the combined optical signal exits from the output-end of the
le fibenoptic coupler as the output multi-wave length
optical signal of the system. Such a multiple-input coupler
also serves the purpose of multiplexing a multiplicity of add
spectral channels to be coupled into the OADM 500. If the
power levels of the spectral channels in the output multi—
wavelength optical signal are desired to be actively
managed. such as being equalized at a predetermined value.
two spectra] monitors may be utilized. As a way ofexample,
the first spectral monitor may receive optical signals tapped
off from the pass-through port 530 and the drop ports 540—1
through Still-N (cg, by way of fiber-optic couplers as
depicted in FIG. 4A or 4B). The second spectral monitor
receives optical signals tapped olI from the exiting port 570.
A servo~oontrol system may be constructed accordingly for
monitoring and controlling the pass—through. drop and add
spectral channels. As such. the cttthtxlituent of FIG. 5
provides a versatile optical add-drop multiplexer in a simple
and low~cost aswmbly, while providing multiple physically
separate dropt'add ports in a dynamically reconfigurable
l'ashion.

FIG. 6 depicts an alternative embodiment of art Optical
add-drop multiplexer (OADM) according to the present
invention. By way of example, OADM 600 comprises a first
WSR-S apparatus 610 optically coupled to a second WSR-S
apparatus 650. Each WSR-S apparatus may be in the
embodiment of FIG. 4A or 4B. [A WSR apparatus of the
embodiment of FIG. 1A, 2A, 2B, or 3 may he alternatively
implemented.) "the lirst WSR-S apparatus 610 includes an
input port 620, a pass-through port 630, and one or more
drop ports 640-1 through 640-N (N21). The pass-through
spectral channels from the pass-through port 630 are further
coupled to the second WSR-S apparatus 650, along with one
or more add spectral channels emerging from add ports
660-1 through Grill-M (Mitt. In this exemplary case, the
pass-through port 630 and the add ports 660-1 through
éfifl-M constitute the input ports [or the second WSR-S
apparatus 650. By way of its constituent wavelength-
separator (eg, a diffraction grating] and channel micromir—
tors {not shown in FIG. 6), the second WSR~S apparatus 650
serves to multiplex the pass-through spectral channels and
the add spectral channels, and route the multiplexed Optical
signal into an exiting port 770 to provide an output signal of
the system.

In the embodiment of FIG. 6, one WSR-S apparatus (c.g.,
the first WSR-S apparatus 610] effectively performs
dynamic drop function, whereas the other WSR-S apparatus
[e.g., the second WSR-S apparatus 650) carries out dynamic
add function. And there are essentially no fundamental
restrictions on the wavelengths that can he added or dropped
(other than those imposed by the overall communication
system). Moreover, the underlying OADM architecture thus
presented is intrinsically scalable and can be readily
extended to any number of cascaded WSR-S (or WSR)
systems, if so desired for performing intricate add attd drop
functions. Additionally, the OADM of FIG. 6 may be _.
operated in reverse direction. by using the input ports as the
output ports. the drop ports as the add ports. and vice versa.

Those skilled in the art will recognize that the aforemen—
tioned embodiments provide only two oi" many embodin
merits of a dynamically reconfigurable OADM according to
the present invention. Those skilled in the art will also
appreciate that various changes, substitutions. and alterna-
tions can be made herein without departing from the prin-
ciples and the scope of the invention as defined in the
appended claims. Accordingly, a skilled artisan can design
an OADM in accordance with the principles of the present
invention, to best suit a given application.
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Although the present invention and its advantages have
been described in detail, it should be understood that various

changer». substitutions, and alternations can he tnade herein
without departing from the principles and the scope o[ the
invention. Accordingly. the scope of the present invention
should be determined by the following claims and their legal
equivalents.

What is claimed is:

.1. An optical addvdrop apparatus comprising an input port
for an input Ittulti-wavelength optical signal having first
spectral channels; one or more other ports for second
spectral channels; an output port for an output multi-
wavetength optical signal; a wavelength-selective device for
spatially separating said spectral channels; and a spatial
array of beam-deflecting elements positioned such that each
element receives a corresponding one of said spectral
channels, each of said elements being individually and
continuously controllable to reflect its corresponding spec—
tral channel to a selected one of said ports.

2. The optical add~drop apparatus 01‘ claim 1 further
comprising a control unit for controlling each of said beam-
dellccting elements.

3. The optical add-drop apparatus of claim 2, wherein the
control unit Further comprises a servo-control assembly.
including a spectral monitor for monitoring power levels of
selected ones ol‘ said spectral channels, and a processing unit
responsive to said power levels for controlling said beam-
dellecting elements.

4. The optical add-drop apparatus oi'clairn 3, wherein said
servo-control assembly maintains said power levels at pre-
determined values.

5. The optical adddrop apparatus of claim 2, wherein the
control unit controls said beam~deflectirtg elements to direct
selected ones of said first spectral channels to one or more
of said second ports to he dropped as second spectral
channels from said output Inulti-wavelength optical signal.

6. the optical add—drop apparatus ot'claim 2, wherein the
control unit controls said beam-deflecting elements to direct
selected ones of said second spectral channels to said output
port to be added to said otltput multi-wavelcngth optical
signal.

7. The optical add-drop apparatus of claim 1 further
comprising alignment mirrors for adjusting alignment of
said input and output multiAwavelcngth optical signals and
said second spectral channels with said wavelength-
selective device.

8. The optical add-drop apparatus of claim 7 further
comprising collimators associated with said alignment
mirrors, and imaging lenses in a telecentric arrangement
with said alignment mirrors and said collimators.

9. The optical add-drop apparatus ot'claim I, wherein said
wavelength selective device further combines selected ones:
of said spectral channels reflected from said beam-deflecting
elements to form said output mu lti-wavelcngth optical sig-
net.

10. The optical add-drop apparatus of claim 1, wherein
said one or more other ports comprise an add port and a drop
port for respectively adding second and dropping first spec—
tral channels.

11. The optical add-drop apparatus of claim 1 further
comprising a beam-t‘ocuser for focusing said separated spec-
tral channels onto said beam deflecting elements.

12. The optical add-drop apparatus of claim 1, wherein
said wavelength-selective device comprises a device
selected from the group consisting of ruled dilfractiort
gratings, holographic diffraction gratings, echellc gratings,
curved dillraction gratings. and dispersing prisms.
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13. The optical add-drop apparatus of claim 1. wherein
said beam—deflecting elements comprise mierornachincd
mirrors

14. The optical add—drop apparatus of claim 1, wherein
said beam-deflecting elements comprise reflective mem-
branes.

15. An Optical add-drop apparatus, comprising an input
port for an input mold-wavelength optical signal having
multiple spectral channels; an output port for an output
tlmlti-wavelengtl‘t optical signal; one or more drop ports for
selected spectral channels dropped from said multi—
wavclength optical signal; a wavelength-select ive device for
spatially separating said multiple spectral channels; and a
spatial arrayr of beam-deflecting elements positioned such
that each element receives a corresponding one of said
spectral channels. each of said elements being individually
and mntinuonsly controllable lo rellect its corresponding
spectral channel to a selected one of said ports, whereby a
subset of said spectral channels is directed to said drop ports.

16. An optical add-drop apparatus. comprising an input
port for an input mold-wavelength optical signal having
multiple spectral channels; an output port for an output
meld-wavelength optical signal; one or more add ports for
selected spectral channels to be added to said output multi-
wavelength optical signal; a wavelength-selective device for .-
reflecting said multiple and said selected spectral channels;
and a spatial array of beam-deflecting elements positioned
such that each element receives a corresponding one of said
spectral channels, each of said elements being individually
and continuously controllable to reflect its corresponding
spectral channel to asclcctcdnne ”rt-tall] Innis. whereby said
spectral channels from said add ports are selectively pro—
vided to said output port.

10

.10

16

17. A method of performing dynamic add and drop in a
WDM optical network. comprising separating an input
multi-wavelength optical signa] into spectral channel-*3:
imaging each ot'said spectral channels onto a corresponding
beam-deflecting element; and controlling dynamically and
continuously said beam-deflecting elements so as to com-
bine selected ones of said spectral channels into an output
multi-wavelength optical signal.

18. The method ot‘claim 17, wherein said selected ones of
said spectral channels comprises a subset of said spectral
channels, such that other non—selected ones of said spectral
channels are dropper] from said output multi-wavelenglh
optical signal.

19. The method of claim 18, wherein said controlling
comprises reflecting said non-selected ones of said spectral
channels to one or more drop pons.

20. The method of claim 17 further comprising imaging
other spectral channels onto other corresponding beam—
defiecting elements, and controlling dynamically and con-
tinuously said other beam-deflecting elements so as to
combine said other spectral channels with said selected ones
of said spectral channels into said output meld-wavelength
optical signal.

21. The method of claim 17, wherein said imaging coin-
prises focusing said spectral channels onto said beam-
dcllecting elements.

22. The method of claim 17 further comprising monitor-
ing a power level in one or more of said selected ones of said
spectral channels, and controlling an alignment between said
input multi-wavelength optical signal and corresponding
beam-dc fleeting elements in response to said monitoring.
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Attorney Docket No. C2393-1106RE1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue of:

Patent No.: 6,879,750

Issued: April 12, 2005

Patentee: Tai Chen, et. al

Reissue Appln. No: Group Art Unit:

Filed: herewith Examiner:

Title: Reconfigurable Optical Add—Drop Multiplexers with Servo Control and

Dynamic Spectral Power Management Capabilities

PRELIMINARY AMENDMENT

fl

STATEMENT OF STATUS AND SUPPORT FOR ALL CHANGES TO CLAIMS

Mail Stop REISSUE
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313—1450

Dear Sir:

Please amend this application as follows:
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Amendments to Claims

1. (Amended) An optical add-drop apparatus comprising

an input port for an input multi-wavelength optical signal having first spectral

channels;

one or more other ports for second spectral channels; an output port for an

output multi-wavelength optical signal;

a wavelength—selective device for spatially separating said spectral channels;

a spatial array of beam«deflecting elements positioned such that each

element receives a corresponding one of said spectral channels, each of said

elements being individually and continuously controllable in two dimensions to

reflect its corresponding spectral channel to a selected one of said ports and to
 

control the power of the spectral channel reflected to said selected port.

2. (Original) The optical add-drop apparatus of claim 1 further comprising a

control unit for controlling each of said beam-deflecting elements.

3. (Original) The optical add-drop apparatus of claim 2, wherein the control

unit further comprises a servo-control assembly, including a spectral monitor for

monitoring power levels of selected ones of said spectral channels, and a

processing unit responsive to said power levels for controlling said beam-deflecting

elements.
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4. (Original) The optical add-drop apparatus of ciaim 3, wherein said servo-

control assembly maintains said power levels at predetermined values.

5. (Original) The optical add-drop apparatus of ciaim 2, wherein the control

unit controls said beam-deflecting elements to direct selected ones of said first

spectral channels to one or more of said second ports to be dropped as second

spectral channels from said output multi-wavelength optical signal.

6. (Original) The optical add-drop apparatus of ctaim 2, wherein the control

unit controls said beam-deflecting elements to direct selected ones of said second

spectral channels to said output port to be added to said output multi-wavelength

optical signal.

7. (Original) The optical add-drop apparatus of claim 1 further comprising

alignment mirrors for adjusting alignment of said input and output multi-wavelength

optical signals and said second spectral channels with said wavelength-selective

device.

8. (Original) The optical add‘drop apparatus of claim 7 further comprising

collimators associated with said alignment mirrors, and imaging lenses in a

telecentric arrangement with said alignment mirrors and said collimators.
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9. (Original) The optical add-drop apparatus of claim 1, wherein said

wavelength selective device further combines selected ones of said spectral

channels reflected from said beam-deflecting elements to form said output multi-

wavelength optical signal.

10. (Original) The optical add~drop apparatus of claim 1, wherein said one

or more other ports comprise an add port and a drop port for respectively adding

second and dropping first spectral channels.

11. (Original) The optical add-drop apparatus of claim 1 further comprising a

beam-focuser for focusing said separated Spectral channels onto said beam

deflecting elements.

12. (Original) The optical add-drop apparatus of claim 1, wherein said

wavelength-selective device comprises a device selected from the group consisting

of ruled diffraction gratings, holographic diffraction gratings, echelle gratings, curved

diffraction gratings, and dispersing prisms.

13. (Original) The optical add-drop apparatus of claim 1, wherein said beam-

deflecting elements comprise micromachined mirrors.

14. (Original) The optical add-drop apparatus of claim 1, wherein said beam-

deflecting elements comprise reflective membranes.

-4-
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15. ( Amended) An optical add-drop apparatus, comprising

an input port for an input multi-wavelength optical signal having multiple

spectral channels;

an output port for an output multi~wavelength optical signal;

one or more drop ports for selected spectral channels dropped from said

multi-wavelength optical signal;

a wavelength-selective device for spatially separating said multiple spectral

channels; and

a spatial array of beam-deflecting elements positioned such that each

element receives a corresponding one of said spectral channels, each of said

elements being individually and continuously controllable in two dimensions to

reflect its corresponding spectral channel to a selected one of said ports and to
 

control the power of the spectral channel reflected to said selected port, whereby a

subset of said spectral channels is directed to said drop ports.

16. (Amended) An optical add-drop apparatus, comprising

an input port for an input multi-wavelength optical signal having multiple

spectral channels;

an output port for an output multi-wavelength optical signal;

one or more add ports for selected spectral channels to be added to said

output multi-wavelength optical signal;
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a wavelength-selective device for reflecting said multiple and said selected

spectral channels; and

a spatial array of beam-deflecting elements positioned such that each

element receives a corresponding one of said spectral channels, each of said

elements being individually and continuously controllable in two dimensions to

reflect its corresponding spectral channel to a selected one of said ports and to
 

control the power of the spectral channel reflected to said selected port, whereby

said spectral channels from said add ports are selectively provided to said output

port.

17. (Amended) A method of performing dynamic add and drop in a WDM

optical network. comprising

separating an input multi-wavelength optical signal into spectral channels;

imaging each of said spectral channels onto a corresponding beam-

deflecting element; and

controlling dynamically and continuously said beam-deflecting elements in

two dimensions so as to combine selected ones of said spectral channels into an

output multi~wavelength optical signal and to control the power of the spectral

channels combined into said output multi-wavelength optical signal.

18. (Original) The method of claim 17, wherein said selected ones of said

spectral channels comprises a subset of said spectral channels, such that other

non-selected ones of said spectral channels are dropped from said output multi-

-5-
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wavelength optical signal.

19. (Original) The method of claim 18, wherein said controlling comprises

reflecting said non-selected ones of said spectral channels to one or more drop

ports.

20. (Original) The method of claim 17 further comprising imaging other

spectral channels onto other conesponding beam-deflecting elements, and

controlling dynamically and continuously said other beam-deflecting elements so as

to combine said other spectral channels with said selected ones of said spectral

channels into said output multi-wavelength optical signal.

21. (Original) The method of claim 17, wherein said imaging comprises

focusing said spectral channels onto said beam-deflecting elements.

22. (Original) The method of claim 17 further comprising monitoring a power

level in one or more of said selected ones of said spectral channels, and controlling

an alignment between said input multi-wavelength optical signal and corresponding

beam-deflecting elements in response to said monitoring.
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Remarks

Independent apparatus Claims 1, 15 and 16 have been amended similarly to

recite that the beam deflecting elements are individually and continuously

controllable “in two dimensions to reflect its corresponding spectral channel to a

selected one of said ports and to control the power of the spectral channel reflected

to said selected port”. (These amended Claims 1, 15 and 16 have also been written

with sub-paragraphing to improve their readability.)

Independent method Claim 17 has been amended somewhat similarly to the

apparatus claims to recite “controlling dynamically and continuously said beam-

deflecting elements in two dimensions so as to combine selected ones of said

spectral channels into an output multi-wavelength optical signal and to control the

power of the spectral channels combined into said output multi-wavelength optical

s_ign_al". (Claim 17 has also been written with sub-paragraphing to improve its

readability.)

The basis for these amendments is in the specification at Col. 3, line 58 —

Col. 4, line 22; Col. 6, line 65 — Col. 7, line 6; Col. 8, lines 20-36; Col. 9, lines 4-13

and Col. 10, lines 44-48.

The amendments correct errors and ensure that the amended claims

distinguish over the prior art.
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