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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.goyv 
 APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKFT NO. CONFIRMATION NO.

16/552,927 06/08/2021 11032111 20160.003 1.NPUS00 1683

63467 7590 05/19/2021

Ramey & Schwaller, LLP
5020 Montrose Blvd.
Suite 800

Houston, TX 77006

ISSUE NOTIFICATION

The projected patent number andissue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmentonthe front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-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 WEBsite http://pair-uspto.gov for additional applicants):

Junging SUN, Fremont, CA;
CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS;
Haoli QIAN, Fremont, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA. gov.
IR103 (Rev. 10/09)
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Application Number 16552927 

Filing Date 2019-08-27 

INFORMATION DISCLOSURE
First Named Inventor|Junging SUN 

STATEMENT BY APPLICANT    
 

he Art Unit | 2632
( Not for submission under 37 CFR 1.99)

Examiner Name Malek,Leila

Change(s) applied Attorney Docket Number | 20160.0031.NPUSOO
to dacument,

JCGSY

4/i9/20R 1

/b.M/ 2 PEG S29 usted et al
12/2014  

ALM/ |, 0014-03-27 usted etal.

/L.M/
4 b014-05-29 usted et al.

/L . M/ 5 |P015-01-01 usted et al.

Pe a

If you wish to add additional U.S. Published Application citation information please click the Add button|Add|
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Kind|Publication where Relevant

  
Initial* Code4| Date Applicant of cited Passagesor RelevantDocument .

Figures Appear

 
If you wish to add additional Foreign Patent Documentcitation information please click the Add button 

 
NON-PATENTLITERATURE DOCUMENTS [Remove] 

Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner) Cite
Initials* |No
 

/L.M/ 1 nformation Technology - Open SystemsInterconnection - Basic Reference Model: The Basic Model, 1994

 
  
 

EFS Web 2.1.17
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Doc Code: IFEE PTOL/85B-EFS

DocumentDescription: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

 
Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

16552927 27-Aug-2019 Junqing SUN 20160.0031.NPUSOO 1683 
TITLE OF INVENTION :

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

 
Entity Status Application Type Art Unit [Class - Subclass EXAMINER

Regular Undiscounted Utility under 35 USC 111(a 2632 219000 LEILA MALEK

Issue Fee Due Publication Due Total Fee(s) Due Prev. Paid Fee 
1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

63467

Ramey & Schwaller, LLP

5020 Montrose Blvd.
Suite 800

Houston TX 77006
UNITED STATES
713 426 3923

_tevenbly@rameyfirm.com

Changeof correspondence address requested, system Fee Address indication requested, system generated SB/47-EFS
U generated AIA/122-EFS form attached U form attached

 
 

2.Entity Status

Changein Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absenta valid certification of micro entity status, issue fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis
(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.Note:If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

© Applicant changing to regular undiscounted fee status.
Note: Checking this boxwill be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEBIFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

DocumentDescription: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted: 

q | authorize USPTO to apply my previously paid issue fee to theIssue Feex current fees due

The Director is hereby authorized to apply my previously paid
[_] Publication Fee [_] issue fee to the current fee due and to charge deficient fees to

Deposit Account Number

If in addition to the paymentof the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any deficiency,or credit any
overpayment, to Deposit Account Number—

O The issue fee must be submitted with this form. If payment of
the issue fee does not accompanythis form, checking this box
and providing a deposit account numberwill NOT be
effective to satisfy full paymentof the fee(s) due.

[_] Advance Order- # of copies

4.Firm and/or Attorney NamesTo Be Printed
NOTE:If no nameis listed, no namewill be printed
For printing on the patentfront page,list to be displayed as entered

1. RAMEY & SCHWALLER LLP

2. Daniel J. Krueger

 

 

5.Assignee Name(s) and Residence Data To Be Printed 

PLEASE NOTE: Unless an assigneeis identified below, no assignee data will appear on the patent.If an assigneeis identified below, the documenthas been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute forfiling an assignment.

Name City State Country Category

Grand . .
CREDO TECHNOLOGY GROUP LIMITED cayman islands corporation

Cayman

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who hasfiled and has been granted
powerof attorneyin this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /DanielJ. Krueger/ 05-06-2021

Name Daniel Joseph Krueger Registration Number| 42771 
WEBIFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number: 16552927

Filing Date: 27-Aug-2019

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

First Named Inventor/Applicant Name: Junging SUN

Daniel Joseph Krueger/Theresa Evenbly

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

UTILITY APPL ISSUE FEE 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL

  
Pages: 

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:
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Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic AcknowledgementReceipt

ee

ee

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

First Named Inventor/Applicant Name: Junqing SUN

Customer Number: 63467ee
ee

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

[Beposkaccue——SSSCiS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
EX1002 - Page 7
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Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Issue Fee Payment (PTO-85B) Web85b.pdf 020bee63df1 d5f0f2eb4fd863ad 7aaSa7206}
4fd8

Information:

Fee Worksheet (SB06) fee-info.pdf 6bdf70c0320814b1 ec603bcf0e4bc304fdb5}

 
Information: 

TotalFiles Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfor 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the 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 PCT/DO/EO/903 indicating acceptanceof 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.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown onthis AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.gOV 

NOTICE OF ALLOWANCE AND FEE(S) DUE

Ramey & Schwaller, LLP MALEK, LEILA
5020 Montrose Blvd.

Houston, TX 77006 2632
DATE MAILED: 03/31/2021

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

16/552.927 08/27/2019 Junging SUN 20160.0031.NPUS0O 1683

TITLE OF INVENTION: SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

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

00 00

E E

nonprovisional UNDISCOUNTED $12 $0.00 $0.00 $12 06/30/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITSIS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROMISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THEISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOTBE 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 THEISSUE FEE NOW DUE.

 

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUS is changed from that shown above, on PARTB - FEE(S) TRANSMITTAL, complete section number5 titled
"Change in Entity Status (from status indicated above)”.

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

Il. PART B - FEE(S) TRANSMITTAL,orits 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 occurdueto the difficulty in recognizing
the paper as an equivalent of Part B.

I. All communications regarding this application must give the application number.Please direct all communicationsprior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Maintenancefees are duein utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More informationis available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By tax, send to: (571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be usedfor transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks | through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advanceorders and notification of maintenancefees will be mailedto the current correspondence addressas indicated unless corrected
below or dirccted othcrwisc in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenance fec notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its owncertificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address)

63467 7590 03/3 1/2021 Certificate of Mailing or Transmission

Ramey & Schwaller, LLP I hereby certify that this Fee(s) Transmiual is being deposited with the United> Stales Postal Service with sufficient postage for first class mail in an envelope
5020 Montrose Blvd. addressed lo the Mail Stop ISSUE FEE address above, or being transmilled to
Suite 800 the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.

Houston, TX 77006 (Typed or printed name)
(Signature)

(Datei 
 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

16/552,927 08/27/2019 Junging SUN 20160.0031_NPUS0O 1683

TITLE OF INVENTION: SERDES PRT-EQUALIZER HAVING ADAPTABLE PRESET COLTTICIENT REGISTERS

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 06/30/2021

 EXAMINER ARTUNIT CLASS-SUBCLASS

MALEK, LEILA 2632 375-219000

1. Change of correspondence addressor indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, Vo
(2) The nameof a single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis
listed, no name will be printed.

| Changeof correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached. wo 
(I “Fee Address”indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor lype)

Ga 
PLEASE NOTE:Unless an assignee is identified below, no assignee dala will appear onthe patent. If an assigneeis identified below, the document must have been previously
recorded, or filed for recordation, as sel forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not he printed on the patent) : Individual LI Corporation or other private group entity I Government

4a. Fees submitted: (lissue Fee (lpublication Fee (if required) (JAdvance Order- # of Copies
4b. Method of Payment: (Please first reapply any previously paidfee shown above)

(LJ Electronic Payment via EFS-Web (LI Enclosed check (I Non-electronic paymentby credit card (Attach form PTO-2038)

I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be acceptedatthe risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29  

| Applicant asserting small entity status. See 37 CFR 1.27 
 

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature Date

Typedor printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB0651-0033 USS. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.gOV 
 

16/552,927 08/27/2019 Junqing SUN 20160.0031.NPUSOO 1683

63467 7590 03/31/2021

Ramey & Schwaller, LLP MALEK, LEILA
5020 Montrose Blvd.

Houston, TX 77006 2632
DATE MAILED: 03/31/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)() to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. 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)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA)of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approvesan agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agencyto display on the instrumentthat will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Contidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon
the individual case. Any comments on the amountof time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P-O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no personsare required to respond to acollection
of information unlessit displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached formrelated to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please he 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 U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which mayresult 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:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information 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
Freedomof Information 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.

3. 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.

4. 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 required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine usc, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records maybe disclosed,as a routine use, to another federal agency for purposes of
National Security review(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

N

7. Arecord from this system of records may be disclosed,as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (1-e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations aboutindividuals.

8. Arecord fromthis system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuanceof a patent pursuantto 35 U.S.C. 151. Further, a record
maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled
in an application which became abandonedor in which the proceedings were terminated and which application
is referenced by cither a published application, an application open to public inspection or an issucd patent.

9. 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 regulation.

EX1002 - Page 12
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16/552 927 SUN etal.

LEILA MALEK 2632 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence adaress--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOFPATENTRIGHTS.This application is subject to withdrawalfrom issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

.¥] This communication is responsive to 03/16/2021.
(1) A declaration(sVaffidavit(s) under 37 CFR 1.130(b) was/werefiled on :

Notice ofAtowability

CJ An election was made by the applicant in responseto a restriction requirementset forth during the interview on the
restriction requirement and election have been incorporatedinto this action. 

[¥] The allowed claim(s) is/are 2-9,11-13,15-19 and 21-23 . As a result of the allowed claim(s}, you maybeeligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.13 Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) Call b) Some —_*c) () Noneof the:

1. (2 Certified copies of the priority documents have been received.
2. C1 Certitied copies of the priority documents have been receivedin Application No.

3. [1 Copiesof the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as"replacement sheets") must be submitted.
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(pre$1equaliz$3) AND
c2m

(pre$1equaliz$3) AND
(channel adj1 models)

(pre$1equaliz$3) WITH
(channel adj1 models)

23 AND (different OR
multiple OR plurality)
adj2 (channel adj1
models)

(pre$1equaliz$3) WITH
(channel adj1 models)

(pre$1equaliz$3 near3
(coefficient$1 OR tap$1
OR weight$1)) WITH
(channel adj1 model$1)

(pre$1equaliz$3) WITH
(channel adj1 model$1)

serdes AND c2m AND

pre$1equaliz$3

serdes AND c2m near3

channel$1

serdes AND c2m AND

(coefficient$1 OR
weight$1 OR tap$1)

serdes AND c2c AND

pre$1equaliz$3

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
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(US-PGPUB ; USPAT;

USOCR; FIT ON FR

response) near6
(channel adj1 model)

pre$1equaliz$3 SAME
(coefficient$1 OR tap$1
OR weight$1) SAME
(channel adj1 model$1)

(select$3 OR choos$3  |(US-PGPUB ; USPAT;
USOCR ; FIT(CN,FR
, WO); FPRS; EPO;
JPO ; DERWENT;

(channel adj1 model$1) |IBM_TDB)

(select$3 OR choos$3 |(US-PGPUB ; USPAT;
k$3 OR USOCR ; FIT (CN, FR

, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(pre$1equaliz4)

(select$3 OR choos$3 |(US-PGPUB ; USPAT;
OR pick$3 OR
determin$3) near4
(register OR memory
ORstorage) SAME
(pre$1equaliz$3)

pre$1equaliz$3)

(select$3 OR pick$3 OR|(US-PGPUB ; USPAT;
obtain$3 OR choos$3. |USOCR; FIT (CN,FR
OR determin$3 OR , WO); FPRS; EPO;

JPO ; DERWENT;
IBM_TDB)

pre$1equaliz$3

updat$3 near4 (US-PGPUB ; USPAT;
(coefficient$1 OR tap$1 JUSOCR ; FIT (CN, FR
OR weight$1) near4 , WO); FPRS; EPO;
(pre$1equaliz$3) WITH |JPO; DERWENT;
(training adj1 (mode OR |IBM_TDB)
phase ORperiod))

(US-PGPUB ; USPAT;
USOCR ; FIT (CN, FR

: FPRS; EPO;

(US-PGPUB ; USPAT;
USOCR ; FIT(CN,FR
, WO); FPRS; EPO;
JPO ; DERWENT;
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(select$3 OR pick$3 OR|(US-PGPUB ; USPAT;
obtain$3 OR choos$3)

tap$1 OR weight$1)

(select$3 OR pick$3 OR

SAME (channel adj1
model)

(select$3 OR pick$3 OR

tap$1 OR weight$1)
AND (channeladj1
model)

(sav$3 ORstor$3)

table$1 OR memor$3)

(sav$3 OR stor$3)
near4 (equalizer OR
pre$1 equalizer) near2
(coefficient$1 OR tap$1
OR weight$1) near3
(different OR
independent OR
plurality OR several OR
multiple) near3
(register$1 OR
memor$3)

(registers OR memories
OR (memory adj1
units)) near4 (equalizer
ORpre$1 equalizer)
near2 (coefficient$1 OR
tap$1 OR weight$1)

(registers OR memories
OR (memory adj1

(select$3 OR choos$3
ORpick$3) near3
(pre$1equaliz$3) near3
(coefficient$1 OR tap$1
OR weight$1)

(select$3 OR choos$3
ORpick$3) nearS(initial)
near4 (pre$1equaliz$3)
near5 (coefficient$1 OR
tap$1 OR weight$1

USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;

USOCR, FIT Ns FR

(US-PGPUB ; USPAT;

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
, WO); FPRS; EPO;
JPO ; DERWENT;
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(select$3 OR choos$3

(coefficient$1 OR tap$1
OR weight$1) near6é
pre$1equaliz$3 WITH
(channel adj1 model)

(coefficient$1 OR tap$1
OR weight$1) near6
pre$1equaliz$3 WITH
(impulse adj1 response
adj3 channel)

(coefficient$1 OR tap$1
OR weight$1) near6
pre$1equaliz$3 WITH
(impulse adj1 response

adj3 channel) OR
(channel adj1 model))

L58 AND (EACH OR
DIFFERENT OR
MULTIPLEORdistinct

(coefficient$1 OR tap$1
OR weight$1) WITH
(EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj1 ((channel
adj1 impulse) OR
(channel adj1 model))

AND (pre$1equaliz$3)

(coefficient$1 OR tap$1
OR weight$1) WITH
(EACH OR

DIFFERENT OR
MULTIPLE ORdistinct

ORplurality OR every)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
, WO); FPRS; EPO;
JPO ; DERWENT;
IBM_TDB)

(US--PGPUB; USPAT;

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO: DERWENT;
IBM_TDB)
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USOCR; FIT (CN, FR
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((EACH OR
DIFFERENT OR

MULTIPLE ORdistinct

tap$1 OR weight$1))

c2m AND (insertion adj1
loss) AND (package
adj1 loss)

(bit adj1 error adj1 rate))

(sav$3 OR stor$3)
near3 (updated OR
adjusted) adj3
(coefficient$1 OR tap$1
OR weight$1) near3
pre$1equaliz$3

(sav$3 ORstor$3)
near3 (updated OR
adjusted) adj3
(coefficient$1 OR tap$1
OR weight$1) near3
equaliz$3

(port adj1 connector)
WITHtransceiver WITH

pluggable

(port adj1 connector)
WITHtransceiver WITH

pluggable AND
pre$1equalizer$1

(port adj1 connector)
WITHtransceiver WITH

pluggable AND
pre$1equaliz$3

(chip$1to$1module OR
c2m) AND(port adj1
connect$3) AND
plug$4 near3

transceiver)

(port adj1 connect$3)
AND (plug$4 near3
transceiver)

(US-PGPUB ; USPAT;

USOCR; FIT ON FR

(US-PGPUB; USPAT;

USOCR; FIT CN FR

(US-PGPUB ; USPAT;

USOCR, FIT CN FR

JPO: DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR;FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;

USOCR; FIT CN FR

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
» WO); FPRS; EPO;

(US-PGPUB ; USPAT;

USOCR; FIT NE FR

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
, WO); FPRS; EPO.
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(port adj1 connect$3)
WITH (plug$4 near3
transceiver)

(port adj1 connect$3)
WITH (plug$4 near3
transceiver) AND (filter
ORpre$1 equaliz$3)

(port adj1 connect$3)
WITH(plug$4 near3
transceiver)

(port near2 connect$3)
WITH (plug$5 near3
transceiver)

(port near2 connect$3)
WITH(plug$5 near3
transceiver) WITH (port
adj1 transceiver)

(pre$1equaliz$3) near3
(coefficients OR taps
OR weights OR
(coefficient adj1 values)
OR(tap adj1 values))

(pre$1equaliz$3) SAME
((coefficient OR tap OR

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO: DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR ; FIT (CN,FR

(US-PGPUB ; USPAT;
USOCR ; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN, FR

weight) near2 set) near6],
(register$1 OR (storage
adj1 unit$1)
ormemor$3)

(pre$1equaliz$3) SAME
((coefficient OR tap OR
weight) near2 set) near6

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO ; DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR;FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
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(port adj1 transmitter)

(pre$1equaliz$3) AND
(port adj1 transmitter)

(pre$1equaliz$3) AND
(port near2 transmitter)

(pre$1equaliz$3) AND
(port near2 transmit$3)

(pre$1equaliz$3) AND
(port near2 transceiv$3)

(pre$1equaliz$3) AND
(port near3 transceiv$3)

cable SAME (port near3
transceiv$3)

cable WITH (port near3

near1 transceiv$3)

network WITH (port adj1
transceiv$3)

network near5(port adj1
transceiv$3)

network near5 "port
adj1 transceiv$3"

USOCR; FIT(CN,FR
, WO); FPRS: EPO;
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO: DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS: EPO:
JPO: DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS: EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR
, WO); FPRS; EPO;
JPO ; DERWENT;
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“port adj1 transceiv$3"

"port adj1 transceiver"

“port transceiver"

"port transceiver" near5
network

"port transceiver" near5
network

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO: DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;

(select$3 near4 register) |(US-PGPUB ; USPAT)
WITH pre$1equaliz$3
AND (Sun.inv. OR
qian.inv.)
"20020141347" AND

(model WITH
coefficient$1)

"20020141347" AND

(model WITH
(coefficient$1 OR tap$1
OR weight$1))

(channel adj1 model)
near4 (channel adj1
characteristic$1)

(channel adj1 model)
WITH (pre$1 equalizer
near3 (tap$1 OR
coefficient$1 OR
weight$1))
"20130223506" AND

(pre$1equaliz$3 WITH
(fir OR filter$3))

20100232493and

(control$4 near5
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 near5
(coefficient$1 OR tap$1
ORregister$1))

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN,FR

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS:; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO ; DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (CN, FR
, WO); FPRS; EPO;
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"20100232493" AND

(control$4 WITH
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

"20130201316" AND

(connector WITH port)

"20130201316" AND

(connector SAMEport)

"20130201316" AND

(plug$4 SAME (modem
OR transceiver))

((performance adj1
characteristic$1) OR
(snr OR snir OR ber)
OR(signal adj2 noise
adj2 ratio) OR (bit adj1
error adj1 rate) OR
(error adj1 signal adj1
energy)) WITH
(pre$1equaliz$3 near2
(coefficient$1 OR tap$1
OR weight$1))

(ber OR (bit adj1 error
adj1 rate)) SAME
(choos$3 ORselect$3

OR pick$3 OR updat$3
OR adapt$3 OR
determin$3 OR
calculat$3) near3
pre$1equaliz$3 near2
(coefficient$1 OR tap$1
OR weight$1))

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS:; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO ; DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO): FPRS:; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT(CN,FR
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(ber OR(bit adj1 error

(ber OR (bit adj1 error
adj1 rate)) WITH
(pre$1equaliz$3)

(ber OR (bit adj1 error
adj1 rate)) SAME
(pre$1equaliz$3)

"20130223506" AND

(different near4
channel$1 WITH
pre$1equaliz$3)

((different OR each)
adj1 (set$1 OR

table OR memory)
"20130223506" AND

(different OR distinct
OR each) near?
channel$1 WITH
pre$1equaliz$3)

((set$1 OR group$1))

table OR memo

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS; EPO:
JPO : DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT ;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO: DERWENT;
IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (CN, FR
, WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;

,AT, CA. CH, CN
DD ,DE,EA,EP,ES,
FR,GB,JP,KR, OA,

(US-PGPUB ; USPAT ; |OR
USOCR ; FIT (AP, AT,
AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR
,GB,JP,KR, OA, RU
, SU , WO); FPRS;
EPO ; JPO;
DERWENT: IBM_TDB)
(US-PGPLB ; USPAT ; }OR
USOCR ; FIT (AP, AT,
AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR

,GB,JP, KR OA , RU
; FPRS;
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03/25/2021 12:02:52 PM

Workspace: 16552927

((each OR every OR
different) adj2 (set$1

@ad<=201 80828
"20130223506" AND

(channel$1 WITH
pre$1equaliz$3 OR

equaliz$3))

"20130223506" AND

(channel$1 near5
characteristic$1)

"20130223506" AND

(snr

((select$3 OR choos$3
ORpick$3) near4 beam

"20130201316" AND

(port WITH equaliz$3)

((set$1 OR group$1 OR

(US-PGPLB ; USPAT ; }OR
USOCR ; FIT (AP, AT,
AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR
,GB,JP,KR, OA, RU
, SU , WO); FPRS;
EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB ; USPAT;
USOCR ; FIT (AP, AT,
AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR
,GB,JP,KR, OA, RU

, SU We) -FPRS ;EPO
DERWENT: IBM_TDB)
(US-PGPUB ; USPAT;
USOCR ; FIT (AP, AT,
AU ,CA,CH,CN, DD
,DE,EA,EP,ES,FR
,GB,JP,KR,OA, RU
,SU, WO); FPRS;
EPO ; :
DERWENT; IBM_TDB)

(US-PGPUB ; USPAT;

,DE,EA,EP,ES,FR
,GB,JP,KR, OA, RU
, SU , WO); FPRS;
EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB ; USPAT;
USOCR; FIT (AU , AP
,AT,CA,CH,CN,
DD ,DE,EA,EP,ES,
FR,GB,JP, KR, OA ,- FPRS-

USOCR ; FIT (AP , AT,
AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR

- FPRS :
O: JPO:

DERWENT: IBM_TDB)
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((set$1 OR group$1 OR |(US-PGPUB ; USPAT ; JOR 2021/03/23
OR USOCR ; FIT (AP, AT, 05:03 PM

AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR

near8 (register OR ;
storage OR ram OR DERWENT: IBM_TDB)
table OR memory) AND
((set$1 OR group$1 OR
sub$1set$1 OR
sub$1groups$1) near4
(coefficient$1 OR
weight$1 OR tap$1)
near6 ((different OR
distict OR each) adj2
channel))

((set$1 OR group$1 OR |(US-PGPUB ; USPAT : 2021/03/23
sub$1set$1 OR USOCR; FIT(AP, AT, 05:03 PM

AU ,CA,CH,CN,DD
,DE,EA,EP,ES,FR
, GB, JP KR, OA, RU

; FPRS;

DERWENT: IBM_TDB)

(coefficients OR
weights OR taps) near6
(different OR distict OR

each) adj2 channels))

("10212260"|"201 30343 |(US-PGPUB ; USPAT) 2021/03/23
400"|"20140086264"|"20 05:03 PM
140146833"|"20150003
505"|"20160337114"|"20
200076651"|"8301036"|"
9071479"|"9385859"|"99
35800").PN. AND
(pre$1equaliz$3)

(pre$1equaliz$3 near4 |(US-PGPUB ; USPAT; 2021/03/23
(coefficient$1 OR USOCR ; FIT (AP, AT, 09:03 PM
weight$1 OR tap$1) AU ,CA,CH,CN,DD
nearé (register OR ,DE,EA,EP,ES,FR

, GB, JP, KR, OA, RU
; FPRS .

DERWENT: IBM_TDB)

2021/03/24
10:03 AM

AU ,CA,CH, CN
,DE,EA,EP,ES,FR
,GB,JP, KR , OA,RU

2021/03/24
10:03 AM
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((updat$3 OR adapt$3_ |(US-PGPUB ; USPAT)
OR chang$3) near3
pre$1equaliz$3 near4
coefficient$1) AND
chip$1to$1 module

((updat$3 OR adapt$3_ |(US-PGPUB ; USPAT)

(US-PGPUB ; USPAT)

(US-PGPLUB; USPAT)

(US-PGPUB ; USPAT)

serdes AND (US-PGPUB ; USPAT) ON
(chip$1to$1 module)
AND pre$1equaliz$3
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Junging Sun

SerDes Pre-equalizer having Adaptable Preset Coefficient Registers
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REPLY TO FINAL OFFICE ACTION OF 2021-02-04

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 23313-1450

Dear Sir or Madam:

This paper is submitted in response to the above-identified office action. Please

reconsider the rejections in light of the following amendments and remarks.

An Amendmentto the Claims begins on page 2.

Remarks begin on page 5.
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Amendmentto the Claims

Please amend the claims to read as provided below:

1. (Canceled)

2. (Previously presented) A SerDes communications method that comprises, in a

transceiver:

selecting one of multiple registers to specify initial pre-equalizer coefficient values,

each of the multiple registers corresponding to a different channel model;

updating the initial pre-equalizer coefficient values during a training phase; and

using the updated pre-equalizer coefficient values to convey a transmit data

stream.

3. (Original) The method of claim 2, wherein at least some of the different channel

models are for chip-to-module (C2M) channels with different insertion loss and

package loss characteristics.

4. (Original) The method of claim 2, wherein at least some of the different channel

models presumedifferent types of receiver equalization.

5. (Currently amended) The method of efaiwa4t claim 2, wherein said selecting

includes using the initial pre-equalizer coefficient values to determine a performance

characteristic for each of the multiple registers.

6. (Currently amended) The method of ela claim 5, wherein the performance

characteristic is an error signal energy.

7. (Currently amended) The method of elaiest claim 5, wherein the performance

characteristic is a bit error rate.

8. (Currently amended) The method of efaim-t claim 5, further comprising updating

the selected register with the updated pre-equalizer coefficient values.

9. (Previously presented) A chip-to-module communications link that comprises a

port connector coupling a port transceiver to a pluggable module transceiver, the

pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol

stream being transmitted to the port transceiver; and
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a controller having multiple registers, each of the multiple registers containing a set

of initial coefficient values corresponding to a different channel model, the

controller using one of the registers to set initial coefficient values for the one or

more transmitfilters.

10. (Canceled)

11. (Previously presented) A chip-to-module communications link that comprises a

port connector coupling a port transceiver to a pluggable module transceiver, the

pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol

stream being transmitted to the port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set

of initial coefficient values for which the port transceiver determines a

performancecharacteristic,

the controller using one of the registers selected by the port transceiver to specify

the initial coefficient values for the one or more transmitfilters.

12. (Original) The communications link of claim 11, wherein the performance

characteristic is an error signal energy.

13. (Original) The communications link of claim 11, wherein the performance

characteristic is a bit error rate.

14. (Canceled)

15. (Previously presented) The communications link of claim 9, wherein at least some

of the different channel models are for chip-to-module (C2M) channels with different

insertion loss and package loss characteristics.

16. (Previously presented) The communications link of claim 9, wherein at least some

of the different channel models presumedifferent types of receiver equalization.

17. (Previously presented) The communications link of claim 11, wherein the port

transceiver generates updatesfor the coefficient values of the one or more transmit

filters.

18. (Original) The communications link of claim 17, wherein the controller saves

'
ho

'
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updated coefficient values in one of the registers.

19. (Previously presented) A pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol

stream being transmitted to a port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set

of initial coefficient values corresponding to a different channel model, the

controller using one of the registers to set initial coefficient values for the one or

more transmitfilters.

20. (Canceled)

21. (Previously presented) The pluggable module transceiver of claim 19, wherein the

port transceiver determines a performance characteristic for each register.

22. (Previously presented) The pluggable module transceiver of claim 21, wherein the

performancecharacteristic is an error signal energy.

23. (Previously presented) The pluggable module transceiver of claim 21, wherein the

performance characteristic is a bit error rate.
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Remarks

Status of the Claims

Claims 1-4, 6-9, 11-13, 15-19, and 21-23 were pending. Claim 1 is canceled.

Original claim 5 is re-introduced with a new dependency. Claims 6-8 are amended to

alter their dependency from canceled claim 1. Claims 2-9, 11-13, 15-19, and 21-23 are

now pending.

Rejections Under 35 USC § 103

Claims 1 and 6-8 stand rejected under 35 USC § 103 as being unpatentable over

US2013/0223506 ('"Kolze") in view of US2010/0232493 ("Thirumoorthy"). Claim 1 is

canceled herein, and the dependencies of claims 6-8 are herein amended such that

claims 6-8 now depend (indirectly) from allowed claim 2. Claims 6-8 are believed to be

in condition for allowance for at least this reason.

Allowable Subject Matter

Claims 2-4, 9, 11-13, 15-19, and 21-23 stand allowed.

Previously canceled claim 5 is re-introduced with a new dependency from

independent claim 2, and is believed allowable for at least this reason. Claims 6-8 now

depend from claim 5 and are similarly believed allowable at least due to their

dependencefrom claim 2.

All claims are believed to be in condition for allowance.

Conclusion

Applicant appreciates the examiner's careful examination of the present

application. The examiner is encouraged to contact the undersigned practitioner if an

interview might prove helpful to the examination process.

Respectfully submitted,

/Dan Krueger/ 2021-03-16

Daniel J. Krueger Date

Reg. No. 42,771

(713) 449-9669

Attorney for Applicant

Ramey & Schwaller LLP
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DETAILED ACTION

Notice of Pre-AlA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined

under thefirst inventor tofile provisions of the AIA.

Response to Amendment

2. This Office Action is in response to the amendments received on 10/07/2020.

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103)is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same undereither status.

Thefollowing is a quotation of 35 U.S.C. 103 which forms the basisforall

obviousnessrejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between
the claimed invention and the prior art are such that the claimed invention as a whole
would have been cbvious before the effectivefiling date of the claimed invention to a
person having ordinary skill in the art to which the claimed invention pertains.
Patentability shall not be negated by the manner in which the invention was made.

3. Claims 1 and 6-8 are rejected under 35 U.S.C. 103 as being unpatentable over

Kolze (US 2013/0223506), in view of Thirumoorthy (US 2010/0232493).

As to claim 1, Kolze discloses a method that comprises, in a transceiver (see

paragraph 0042): determining a performance characteristic for initial pre-equalizer

coefficient values (see paragraphs 0061 and 0065, Fig. 13, blocks 1310,1320, 1330,

and 1340); selecting one of multiple pre-equalizer settings to specify initial pre-equalizer
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coefficient values for subsequent use (see paragraphs 0075, 0077, and Fig. 13, blocks

1310 and 1320); updating the initial pre-equalizer coefficient values during a training

phase (see paragraph 0079 and Fig. 13, blocks 1330, 1340, and 1350, wherein the

channel monitoring phase associated with blocks 1330 and 1340is interpreted as a

training phase); and using the updated pre-equalizer coefficient values to convey a

transmit data stream (see Fig. 12, blocks 1230 and 1240 and paragraph 0076). Kolze

discloses all the subject matters claimed in claim 1, except that the coefficients are

stored in registers. Thirumoorthy, in the samefield of endeavor, discloses a transceiver

in a communication system comprising an equalizer that includes an n-tap FIR filter

having n coefficients (see Fig. 2, block 218 and paragraphs 0035-0036, 0054, 0062,

and 0088), where the coefficients of the equalizer are stored in coefficient registers that

are accessible by the equalizer (see paragraphs 0036, 0054, 0062, and 0088). It would

have been obviousto oneof ordinary skill in the art before the effectivefiling date of the

invention was made to modify the teachings of Kolze as suggested by Thirumoorthy and

store the coefficients of the filter (e.g., equalizer or pre-equalizer) in multiple registers in

order organize and control the coefficients more effectively and independently. Athough

Thirumoorthy does not expressly disclose selecting one of the registers, Kolze discloses

selecting one of multiple pre-equalizer settings (e.g. coefficient values, see Fig. 13,

block 1320) to specify initial pre-equalizer coefficient values and Thirumoorthy discloses

saving the coefficients in different registers. One of ordinary skill in the art before the

effective filing date of the invention was made would have recognized that when

different coefficients (e.g. initial pre-equalizer coefficients) are stored in different

registers, selecting a coefficient is equivalent to selecting the register associated with
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that coefficient. Therefore, the combination of the Kolze’s and Thirumcorthy’s teaching

coversall the limitations cited in claim 1.

Asto claim 6, Kolze discloses that the performance characteristic is an error

signal energy (see paragraphs 0061 and 0065, SNR is the signal energy divided by

noise (error) energy).

Asto claim 7, Kolze discloses that the performance characteristic is a bit error

rate (see paragraph 0061, “allowable error rates” (e.g., bit error rate)). There arefinite

numberof performance characteristics known in the art and it would have been obvious

to one of ordinary skill in the art before the effectivefiling date of the invention was

madeto pick bit error rate as the performance characteristic to work with, in order to

obtain predictable results and increase the performance of the communication system.

As to claim 8, Kolze discloses updating the initial pre-equalizer coefficient values

(see paragraph 0079 and Fig. 13, blocks 1330, 1340, and 1350). Thirumoorthy also

discloses updating the registers with the updated pre-equalizer coefficient values (see

paragraph 0088 andFig. 9, blocks 916 and 918). It would have been obvious to oneof

ordinary skill in the art before the effective filing date of the invention was madeto

modify Kolze’s teaching as suggested by Thirumoorthy and update the selected register

with the updated pre-equalizer coefficient values in order to make sure that the register

contains the most updated version of the pre-equalizer coefficients and increase the

reliability of the system.

Allowable Subject Matter

4. Claims 2-4, 9, 11-13, 15-19, and 21-23 are allowed.

Conclusion
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Applicant's amendment necessitated the new ground(s)of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventafirst replyis filed within

TWO MONTHSof the mailing date ofthis final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHSfrom the date ofthis final action.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to LEILA MALEK whosetelephone numberis (671)272-

8731. The examiner can normally be reached on Monday-Friday 8:30am-4:30pm.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/Awww.uspto.gov/interviewpractice.

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

supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone numberfor the

organization wherethis application or proceeding is assigned is 571-273-8300.
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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 https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on accessto 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 800-786-9199 (IN USA OR CANADA)or 571-

272-1000.

LEILA . MALEK

Examiner

Art Unit 2632

/LEILA MALEK/

Primary Examiner, Art Unit 2632
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(coefficient$1 OR tap$1
OR weight$1) WITH
((EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj1 channel) AND
((pre$1equaliz$3) near3
(coefficient$1 OR tap$1
ORweight$1))
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loss) AND (package adj1
loss)

((coefficient$1 OR tap$1
OR weight$1) near3
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USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
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2020/06/24

06:19 PM

2020/06/24

06:24 PM

2020/06/24
06:30 PM

2020/06/24
06:36 PM

2020/06/24

06:41 PM

2020/06/24
06:41 PM

2020/06/24
06:49 PM

2020/06/24
06:49 PM

2020/06/24

06:49 PM
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pre$1equaliz$3

(chip$1to$1module OR
c2m) AND (port adj1
connect$3) AND (plug$4
near3 transceiver)

(port adj1 connect$3)
AND (plug$4 near3
transceiver)

(port adj1 connect$3)
WITH (plug$4 near3
transceiver)

(port adj1 connect$3)
WITH(plug$4 near3
transceiver) AND (filter
OR pre$1equaliz$3)

(port adj1 connect$3)
WITH(plug$4 near3
transceiver)

(port near2 connect$3)
WITH (plug$5 near3
transceiver)

(port near2 connect$3)
WITH (plug$5 near3
transceiver) WITH (port
adj1 transceiver)

(pre$1equaliz$3) near3
(coefficients OR taps OR
weights OR (coefficient
adj1 values) OR(tap adj1
values)) near5 (registers
OR(storage adj1 units)
OR memories)

(pre$1equaliz$3) SAME
(coefficients OR taps OR
weights OR (coefficient
adj1 values) OR (tap adj1
values)) near6 (registers
OR(storage adj‘ units)
OR memories)

(pre$1equaliz$3) SAME
((coefficient OR tap OR
weight) near2 set) near6

DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT;IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
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2020/06/24
06:50 PM

2020/06/24
06:51 PM

2020/06/25

06:23 AM

2020/06/25
06:23 AM

2020/06/25
06:27 AM

2020/06/25
06:32 AM

2020/06/25

06:33 AM

2020/06/25
06:35 AM

2020/06/25
06:36 AM

2020/06/25

06:46 AM
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(register$1 OR (storage
adj1 unit$1) ormemor$3)

(pre$1equaliz$3) SAME
((coefficient OR tap OR
weight) near2 set) near6
(register$1 OR (storage
adj1 unit$1) OR
memor$3)

(pre$1equaliz$3) SAME
(sav$3 OR stor$3) near3
(each OR different OR
several OR multiple) adj1
set$1 near3 (coefficient
OR tap OR weight)

(pre$1equaliz$3) SAME
(each OR different OR
several OR multiple) adj1
set$1 near3 (coefficient
ORtap OR weight)

(pre$1equaliz$3) SAME
(port adj1 transmitter)

(pre$1equaliz$3) SAME3
(port adj1 transmitter)

(pre$1equaliz$3) AND
(port adj1 transmitter)

(pre$1 equaliz$3) AND
(port near2 transmitter)

(pre$1equaliz$3) AND
(port near2 transmit$3)

(pre$1equaliz$3) AND
(port near2 transceiv$3)

(pre$1equaliz$3) AND
(port near3 transceiv$3)

DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
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2020/06/25

06:47 AM

2020/06/25
06:51 AM

2020/06/25
06:52 AM

2020/06/25
10:21 AM

2020/06/25
10:21 AM

2020/06/25

10:22 AM

2020/06/25
10:22 AM

2020/06/25
10:24 AM

2020/06/25
11:24 AM

2020/06/25

11:27 AM
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cable SAME (port near3
transceiv$3)

cable WITH (port near3
transceiv$3)

network WITH (port near1
transceiv$3)

network WITH (port adj1
transceiv$3)

network near5(port adj1
transceiv$3)

network near5 "port adj1
transceiv$3"

"port adj1 transceiv$3"

"port adj1 transceiver"

"port transceiver"

"port transceiver" near5
network

"port transceiver" near5
network

DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB
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2020/06/25
11:40 AM

2020/06/25
11:40 AM

2020/06/25

11:41 AM

2020/06/25
11:41 AM

2020/06/25
11:41 AM

2020/06/25
11:43 AM

2020/06/25

11:43 AM

2020/06/25
11:44 AM

2020/06/25
11:44 AM

2020/06/25
11:45 AM

2020/06/25

11:45 AM
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Workspace: 16552927

(select$3 near4 register)
WITH pre$1equaliz$3
AND (Sun.inv. OR
qian.inv.)

"20020141347" AND

(model WITH
coefficient$1)

"20020141347" AND

(model WITH
(coefficient$1 OR tap$1
OR weight$1))

(channel adj1 model)
near4 (channel adj1
characteristic$1)

(channel adj1 model)
WITH (pre$1 equalizer
near3 (tap$1 OR
coefficient$1 OR

weight$1))

"20130223506" AND

(pre$1equaliz$3 WITH(fir
ORfilter$3))

20100232493and

(control$4 near5
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 near5
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 WITH
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 WITH
(coefficient$1 OR tap$1
OR register$1)) AND
(register WITH
coefficient$1)

"20130201316" AND

(connector WITH port)

US-PGPUB; USPAT

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT;IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
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2020/07/03

06:52 AM

2020/07/03
03:32 PM

2020/07/03
03:36 PM

2020/07/03
03:42 PM

2020/07/03

04:01 PM

2020/07/03
10:52 PM

2020/07/03

11:14 PM

2020/07/03
11:17 PM

2020/07/03
11:17 PM

2020/07/03
11:18 PM

2020/07/04

08:44 AM
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"20130201316" AND

(connector SAMEport)

"20130201316" AND

(plug$4 SAME (modem
ORtransceiver))

((performance adj1
characteristic$1) OR (snr
OR snir OR ber) OR
(signal adj2 noise adj2
ratio) OR (bit adj1 error
adj1 rate) OR (error adj1
signal adj1 energy)) WITH
(pre$1equaliz$3 near2
(coefficient$1 OR tap$1
ORweight$1))

(ber OR (bit adj1 error
adj1 rate)) WITH
(pre$1equaliz$3 near2
(coefficient$1 OR tap$1
OR weight$1))

(ber OR (bit adj1 error
adj1 rate)) SAME
((choos$3 ORselect$3
OR pick$3 OR updat$3

calculat$3) near3
pre$1equaliz$3 near2
(coefficient$1 OR tap$1
ORweight$1))

(ber OR (bit adj1 error
adj1 rate)) AND ((choos$3
ORselect$3 OR pick$3
OR updat$3 OR adapt$3
OR determin$3 OR

calculat$3) near3
pre$1equaliz$3 near2
(coefficient$1 OR tap$1
ORweight$1))

(ber OR (bit adj1 error
adj1 rate)) AND
(pre$1equaliz$3 near2
(coefficient$1 OR tap$1
OR weight$1))

DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

2020/07/04
08:46 AM

2020/07/04
09:03 AM

2021/01/04

04:40 PM

2021/01/04
05:30 PM

2021/01/05
10:30 AM

2021/01/05

10:31 AM

2021/01/05
03:22 PM
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(ber OR (bit adj1 error
adj1 rate)) SAME
(pre$1equaliz$3 near2
(parameter$1 OR
setting$1))

(ber OR (bit adj1 error
adj1 rate)) WITH
(pre$1equaliz$3)

(ber OR (bit adj1 error
adj1 rate)) SAME
(pre$1equaliz$3)

"20130223506" AND

(different near4 channel$1
WITHpre$1equaliz$3)

((different OR each) adj1
(set$1 OR group$1))
near4(equaliz$3 OR
pre$1equaliz$3) near4d
(coefficients OR weights
ORtaps) WITH (stor$3
OR storage OR ram OR
table OR memory)

"20130223506" AND

((different OR distinct OR
each) near? channel$1
WITHpre$1 equaliz$3)

((set$1 OR group$1))
near4(equaliz$3 OR
pre$1equaliz$3 ORfilter)
near4 (coefficient$1 OR
weight$1 OR tap$1)
nearé (register OR
storage OR ram ORtable
OR memory)

((each OR every OR
different) adj2 (set$1 OR
group$1))
near4(equaliz$3 OR
pre$1equaliz$3 OR
filter$1) near4
(coefficient$1 OR

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT:

USOCR:FIT (AU, AP,AT,
CA, CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP, KR,

OA, RU, SU, WO); FPRS;
EPO; JPO; DERWENT:

IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (AU, AP, AT,
CA, CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP, KR,

OA, RU, SU, WO): FPRS;
EPO: JPO; DERWENT:

IBM_TDB

US-PGPUB; USPAT;

USOCR;FIT (AP, AT, AU,
CA, CH, CN, DD, DE, EA,
EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO); FPRS;
EPO; JPO; DERWENT;

IBM_TDB

US-PGPUB; USPAT:

USOCR;FIT (AP, AT, AU,
CA, CH, CN, DD, DE, EA,
EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO); FPRS;
EPO; JPO; DERWENT;

IBM_TDB

US-PGPUB; USPAT:

USOCR;FIT (AP,AT, AU,
CA, CH, CN, DD, DE, EA,
EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO): FPRS;
EPO; JPO; DERWENT;

IBM_TDB
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04:19 PM

2021/01/16
04:41 PM

2021/01/19
10:51 AM
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weight$1 OR tap$1)
nears (separate OR
different OR distinct) adj1
(register OR storage OR
ram OR table OR

memory) AND
@ad<=20180828

"20130223506" AND US-PGPUB; USPAT: 2021/01/19

(channel$1 WITH USOCR;FIT (AP,AT, AU, 03:30 PM
(pre$1equaliz$3 OR CA, CH, CN, DD, DE, EA,
equaliz$3)) EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO): FPRS;
EPO; JPO; DERWENT;

IBM_TDB

"20130223506" AND US-PGPUB; USPAT; 2021/01/19

(channel$1 near5 USOCR;FIT (AP, AT, AU, 04:42 PM
characteristic$1) CA, CH, CN, DD, DE, EA,

EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO): FPRS;
EPO; JPO; DERWENT;

IBM_TDB

"20130223506" AND (snr)|US-PGPUB; USPAT; 2021/01/19
USOCR;FIT (AP, AT, AU, 04:42 PM
CA, CH, CN, DD, DE, EA,
EP, ES, FR, GB,JP, KR,

OA, RU, SU, WO); FPRS;
EPO; JPO; DERWENT;

IBM_TDB

((select$3 OR choos$3 US-PGPUB; USPAT; 2021/01/21
ORpick$3) near4 beam=|USOCR;FIT (AU, AP, AT, 01:24 PM
near2 pair) WITH CA, CH, CN, DD, DE, EA,
(interfer$3 near4 (enb OR|EP, ES, FR, GB,JP, KR,
station$1 OR ue$1 OR OA, RU, SU, WO); FPRS;
device$1 OR unit$1)) EPO; JPO; DERWENT;

IBM_TDB

"20130201316" AND (port|US-PGPUB; USPAT 2021/01/30
WITH equaliz$3) 05:44 PM
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Inventor: Junging SUN

Application No, 16/852,927

Filing Date: August 27, 2019

Title: SERDES PRE-EQUALIZER
HAVING ADAPTABLE PRESET

COBFPFICIENT REGISTER

Atty. Docket No. 20160.003 L.NPUSOO

Confirmation No.; 1683

Examiner: MALEK, Leila

Group Art Unit: 2632 
RESPONSE TO NOTICE REQUIRING EXCESS CLAIMS FEES

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Applicant acknowledges receipt of the attached Notice Requiring Excess Claims Fees

dated October 14, 2020. The identified excess claim fees (total fees due of $960.00) are filed

with this submission.

The reader is encouraged to contact the undersigned representative with any questions.

Date: December 10, 2020

Respectfully submitted,

{Pan Krueger’

Registration No. 42,771
Ramey & Schwaller, LLP
5020 Montrose Bivd, Suite 800
Houston, TX 77006
Tel 713-426-3923x304

uspto@rameytirm.com
Attorney for Applicant
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 
 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/552,927 08/27/2019 Junging SUN 20160.0031.NPUSOO 1683

Ramey & Schwaller, LLP
5020 Montrose Blvd. MALEK,LEILA
Suite 800

2632

NOTIFICATION DATE DELIVERY MODE

10/14/2020 ELECTRONIC

Please find below and/or 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):

tevenbly @rameyfirm.com
uspto @rameyfirm.com
wramey @rameyfirm.com

PTOT.-90A (Rev. 04/07)
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Application No. Applicantis)

NOTICE REQUIRING EXCESS CLAIMS 16/552,927 SUN etal.
FEES Art Unit AIA (FITF) Status

OED2 Yes

The excess claim(s) filed on 07 October 2020 is/are not accompanied by the appropriate paymentof excess claims fees
set forth in 37 CFR 1.16(h)-G) or 1.492(d)-(f). Excess claims fees are required for each claim in independent form in
excess of three (§ 1.16(h)), each claim (whether dependent or independent) in excess of twenty (note that § 1.75(c)
indicates how multiple dependent claims are considered for fee calculation purposes) (§ 1.16(4)), and cach application
that contains a multiple dependent claim (§ 1.16Q)).

Since the application is not undera final rejection, applicant is given a time period of TWO (2) MONTHSfrom the
mailing date of this notice to submit either: (1) the fee paymentof
$ 960.00 , or (2) an amendmentin compliance with 37 CFR 1.121 that cancels the excess claim(s), in order to
avoid ABANDONMENT.Extensions of this time period may be granted under 37 CFR 1.136, unless the excess claim(s)
was/were presented in a preliminary amendment.

(11. The funds in Deposit Account No. are insufficient to cover the entire fee due. The balance is due within the
time period setforth in this notice. See note below regarding the appropriate service charge.

(}2. The Credit Card paymentto coverthe entire fee due to Account (Card type + last 4 digits ONLY) was refused.
The balance is due within the time period set forth in this notice. See note below regarding the appropriate service
charge.

The amendmentthat includes the excess claim(s) has not been entered, since applicant has failed to remit (or
authorize charge to a Deposit Account or Credit Card) the fee as indicated on the attached Patent Application Fee
Determination Record (PTO/SB/06). Remittance or authorization is due within the time period set forth in this notice

(J 4. The fee submitted in this application is insufficient. A balance of $ is due for presentation of excess claims(
37 CFR 1.16(h)-G) or 1.492(d)-(f)).

(5. Other.

Explanation (Provide specific details of the required correctioninorderto assist the applicant. Indicate whether a
service charge has been added to the fee due):

THE AMOUNTOFTHEFEE(S) DUE IS SUBJECT TO CHANGE, GENERALLY ON OCTOBER 1 OF EACH YEAR(37 CFR 1.16,
1.21 & 1.492). THE AMOUNTOFTHE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY WITH

THE APPROPRIATE FEE(S) IS RECEIVED BY THE OFFICE(37 CFR 1.8 & 1.10). BECAUSE THE AMOUNTDUE IS
SUBJECT TO CHANGE,IT IS RECOMMENDED THAT APPLICANT CHECK THE CURRENT FEE SCHEDULE WHICHIS

AVAILABLE ON THE USPTOS WEBSITEAT:http://www.uspto.gov/web/offices/ac/qs/ope/fees.htm

Service Charges: There is a $50 service charge for processing each paymentrefused (including a check returned unpaid) or
charged back by a financial institution (37 CFR 1.21(m)). There is a $25.00 service charge for each month when the balanceof a
deposit account is below $1000 at the end of the month (37 CFR 1.21(b)(2)).

Technical Support Staff (TSS): /ALLYSON PURNELL/ Phone Number: (571)272-6182

Note to TSS: Please do NOTusethis notice if the application is under a final rejection.

 
U.S. Patent and Trademark Office PTOL-319 (Rev 11-13) Part of Paper No. 20201010

EX1002 - Page 69



EX1002 - Page 70

Electronic Patent Application Fee Transmittal

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

First Named Inventor/Applicant Name: Junging SUN

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

EX1002 - Page 70

 



EX1002 - Page 71

Extension-of-Time:

Miscellaneous:

Total in USD ($) 

EX1002- Page 71



EX1002 - Page 72

Electronic AcknowledgementReceipt

a

a

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

First Named Inventor/Applicant Name: Junqing SUN

Customer Number: 63467ee
ee

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

[Beste——SSSSSCSC*dSS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
EX1002 - Page 72



EX1002 - Page 73

 

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

109244

20160-0031_Response_to_add 1Transmittal Letter .
_claim_excess_fees.pdf 5879cea30eBcDaB8esef7da05de499e81803|

3cf15

Information:

2020-10-14-Notice-of-

Transmittal Letter Additional-fee-16552927.pdf 7cd0{c7825d4548f037681973c4bdc80307,
242be

Information: 

Fee Worksheet (SB06) fee-info.pdf 3e8a4a39ce6b170441281109c6be2374fd5|
a3d0c

 
 

Warnings: 

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling date of the 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 PCT/DO/EO/903 indicating acceptanceof 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.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.

 
EX1002 - Page 73



EX1002 - Page 74

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

P.O. Box 1450
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www.uspto.gov 
 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/552,927 08/27/2019 Junging SUN 20160.0031.NPUSOO 1683

Ramey & Schwaller, LLP
5020 Montrose Blvd. MALEK,LEILA
Suite 800

2632

NOTIFICATION DATE DELIVERY MODE

10/14/2020 ELECTRONIC

Please find below and/or 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):

tevenbly @rameyfirm.com
uspto @rameyfirm.com
wramey @rameyfirm.com

PTOT.-90A (Rev. 04/07)

EX1002 - Page 74



EX1002 - Page 75

Application No. Applicantis)

NOTICE REQUIRING EXCESS CLAIMS 16/552,927 SUN etal.
FEES Art Unit AIA (FITF) Status

OED2 Yes

The excess claim(s) filed on 07 October 2020 is/are not accompanied by the appropriate paymentof excess claims fees
set forth in 37 CFR 1.16(h)-G) or 1.492(d)-(f). Excess claims fees are required for each claim in independent form in
excess of three (§ 1.16(h)), each claim (whether dependent or independent) in excess of twenty (note that § 1.75(c)
indicates how multiple dependent claims are considered for fee calculation purposes) (§ 1.16(4)), and cach application
that contains a multiple dependent claim (§ 1.16Q)).

Since the application is not undera final rejection, applicant is given a time period of TWO (2) MONTHSfrom the
mailing date of this notice to submit either: (1) the fee paymentof
$ 960.00 , or (2) an amendmentin compliance with 37 CFR 1.121 that cancels the excess claim(s), in order to
avoid ABANDONMENT.Extensions of this time period may be granted under 37 CFR 1.136, unless the excess claim(s)
was/were presented in a preliminary amendment.

(11. The funds in Deposit Account No. are insufficient to cover the entire fee due. The balance is due within the
time period setforth in this notice. See note below regarding the appropriate service charge.

(}2. The Credit Card paymentto coverthe entire fee due to Account (Card type + last 4 digits ONLY) was refused.
The balance is due within the time period set forth in this notice. See note below regarding the appropriate service
charge.

The amendmentthat includes the excess claim(s) has not been entered, since applicant has failed to remit (or
authorize charge to a Deposit Account or Credit Card) the fee as indicated on the attached Patent Application Fee
Determination Record (PTO/SB/06). Remittance or authorization is due within the time period set forth in this notice

(J 4. The fee submitted in this application is insufficient. A balance of $ is due for presentation of excess claims(
37 CFR 1.16(h)-G) or 1.492(d)-(f)).

(5. Other.

Explanation (Provide specific details of the required correctioninorderto assist the applicant. Indicate whether a
service charge has been added to the fee due):

THE AMOUNTOFTHEFEE(S) DUE IS SUBJECT TO CHANGE, GENERALLY ON OCTOBER 1 OF EACH YEAR(37 CFR 1.16,
1.21 & 1.492). THE AMOUNTOFTHE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY WITH

THE APPROPRIATE FEE(S) IS RECEIVED BY THE OFFICE(37 CFR 1.8 & 1.10). BECAUSE THE AMOUNTDUE IS
SUBJECT TO CHANGE,IT IS RECOMMENDED THAT APPLICANT CHECK THE CURRENT FEE SCHEDULE WHICHIS

AVAILABLE ON THE USPTOS WEBSITEAT:http://www.uspto.gov/web/offices/ac/qs/ope/fees.htm

Service Charges: There is a $50 service charge for processing each paymentrefused (including a check returned unpaid) or
charged back by a financial institution (37 CFR 1.21(m)). There is a $25.00 service charge for each month when the balanceof a
deposit account is below $1000 at the end of the month (37 CFR 1.21(b)(2)).

Technical Support Staff (TSS): /ALLYSON PURNELL/ Phone Number: (571)272-6182

Note to TSS: Please do NOTusethis notice if the application is under a final rejection.
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Serial No.:

Filing Date:

Confirmation:

Atty Docket:

1* Inventor:

Title:

Examiner:

Art Unit:

pad

16/552927

2019-08-27

1683

20160.0031.NPUSO0

Junging Sun

SerDes Pre-equalizer having Adaptable Preset Coefficient Registers

Leila Malek

2632

RESPONSE TO OFFICE ACTION OF 2020-07-09

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 23313-1450

Dear Sir or Madam:

This paper is submitted in response to the above-identified office action. Please

reconsider the rejections in light of the following amendments and remarks.

An Amendment to the Claims begins on page 2.

Remarks begin on page 5.
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Amendmentto the Claims

Please amend the claims to read as provided below:

1. (Currently amended) A SerDes communications method that comprises, in a

transceiver:

determining a performance characteristic for initial pre-equalizer coefficient values

in each of multiple registers;

selecting one of themultiple registers to specify initial pre-equalizer coefficient

values for subsequent use;

updatingthe initial pre-equalizer coefficient values during a training phase; and

using the updated pre-equalizer coefficient values to convey a transmit data

stream.

2. (Currently amended)Fhemethedofclaim4whereinA SerDes communications

method that comprises, in a transceiver:

selecting one of multiple registers to specify initial pre-equalizer coefficient values,

each of the multiple registers corresponds correspondingto a different channel

model;

updating the initial pre-equalizer coefficient values during a training phase; and

using the updated pre-equalizer coefficient values to convey a transmit data

stream.

3. (Original) The method of claim 2, wherein at least some of the different channel

models are for chip-to-module (C2M) channels with different insertion loss and

packageloss characteristics.

4. (Original) The method of claim 2, wherein at least some of the different channel

models presumedifferent types of receiver equalization.

5. (Canceled)

6. (Original) The method of claim 1, wherein the performance characteristic is an

error signal energy.

7. (Original) The method of claim 1, wherein the performance characteristic is a bit

error rate.
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8. (Original) The method of claim 1, further comprising updating the selected register

with the updated pre-equalizer coefficient values.

9. (Currently amended) A chip-to-module communications link that comprises a port

connector coupling a port transceiver to a pluggable module transceiver, the

pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol

stream being transmitted to the port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set

of initial coefficient values corresponding to a different channel model, the

controller using one of the registers to set initial coefficient values for the one or

more transmit filters.

10. (Canceled)

11. Fre-communicationstiniefclaimtO-whereia A chip-to-module communications

link that comprises a port connector coupling a port transceiver to a pluggable

module transceiver, the pluggable module transceiver including:

one or more transmitfilters to each pre-equalize a corresponding serial symbol

stream being transmitted to the port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set

of initial coefficient values for which the port transceiver Herativelyselects

differentenes-ofthe-mitipleresistersand determines a performance

characteristic fereack,

the controller using one of the registers selected by the port transceiver to specify

the initial coefficient values for the one or more transmitfilters.

12. (Original) The communications link of claim 11, wherein the performance

characteristic is an error signal energy.

13. (Original) The communications link of claim 11, wherein the performance

characteristic is a bit error rate.

14. (Canceled)

15. (Currently amended) The communications link of eab#wa44 claim 9, wherein at

'
ho

'
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least some of the different channel models are for chip-to-module (C2M) channels

with different insertion loss and package loss characteristics.

16. (Currently amended) The communications link of eai-we+4 claim 9, wherein at

least some of the different channel models presumedifferent types of receiver

equalization.

17. (Currently amended) The communications link of ebai”-9 claim 11, wherein the

port transceiver generates updatesfor the coefficient values of the one or more

transmitfilters.

18. (Original) The communications link of claim 17, wherein the controller saves

updated coefficient values in one of the registers.

19. (Currently amended) A pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol

stream being transmitted to a port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set

ofinitial coefficient values corresponding to a different channel model, the

controller using one of the registers to set initial coefficient values for the one or

more transmit filters.

20. (Canceled)

21. (New) The pluggable module transceiver of claim 19, wherein the port

transceiver determines a performance characteristic for each register.

22. (New) The pluggable module transceiver of claim 21, wherein the performance

characteristic is an error signal energy.

23. (New) The pluggable module transceiver of claim 21, wherein the performance

characteristic is a bit error rate.
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Remarks

Status of the Claims

Claims 1-20 were pending. Claims 5, 10, 14, and 20 are canceled. Claims 1-2, 9,

11, 15-17, and 19, are amended. New claims 21-23 are added. Claims 1-4, 6-9, 11-13,

15-19, and 21-23 are now pending.

The number of independent claims has increased from 3 to 5. The number of

total claims has decreased from 20 to 19.

Rejections Under 35 USC § 112

Claims 6-7 stand rejected under 35 USC § 112 as lacking antecedent basis for

"the performance characteristic". These claims depend from independent claim 1,

which now provides sufficient antecedent basis. Applicant respectfully submits that

this rejection is fully addressed by claim 1 as amended.

Rejections Under 35 USC § 103

Claims 1 and 8 stand rejected under 35 USC § 103 as being unpatentable over

US2013/0223506 ("Kolze") in view of US2010/0232493 ("Thirumoorthy").

Claims 9-10 and 17-19 stand rejected under 35 USC § 103 as being unpatentable

over Kolze and Thirumoorthy in view of US2013/0201316 ("Binder").

Claim 10 has been canceled. Insofar as the rejections apply to the pending

claims as amended,applicant respectfully traverses because the cited art fails to teach

or suggest every limitation of the claims.

For example, independent claim 1 has been amended to incorporate limitations

from canceled claim 5, which was indicated to contain allowable subject matter. Claim

8 depends from independent claim 1 and is allowable for at least the same reasons.

Independent claim 9 has been amended to incorporate limitations from

canceled claim 14, which was indicated to contain allowable subject matter.

Claim 17 has been amended to depend from claim 11, which wasindicated to

contain allowable subject matter. Claim 18 depends from claim 17 and is allowable for

at least the same reasons.
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Independent claim 19 has been amended to incorporate limitations from

canceled claim 20, which was indicated to contain allowable subject matter. New

claims 21-23 depend from independent claim 19 and are believed to be allowable for

at least the same reasons.

Allowable Subject Matter

Claims 2-5, 11-16, and 20 were indicated to contain allowable subject matter.

Claim 2 has been amended into independent form, and accordingly claim 2 and

its dependent claims 3-4 are believed to be in condition for allowance.

Claim 5 has been canceled and the relevant limitations incorporated into

independent claim 1, which is now believed to be in condition for allowance.

Claim 11 has been amended into independent form, and accordingly claim 11

and its dependent claims 12-13 are believed to be in condition for allowance.

Claims 14 has been canceled and the relevant limitations incorporated into

independent claim 9, which is now believed to be in condition for allowance along with

its dependent claims 15-16.

Claim 20 has been canceled and the relevant limitations incorporated into

independent claim 19, which is now believed to be in condition for allowance.

Conclusion

Applicant appreciates the examiner's careful examination of the present

application. The examiner is encouraged to contact the undersigned practitioner if an

interview might prove helpful to the examination process.

Respectfully submitted,

/Dan Krueger/ 2020-10-07

Daniel J. Krueger Date

Reg. No. 42,771

(713) 449-9669

Attorney for Applicant

Ramey & Schwaller LLP
5020 Montrose Blvd # 800

Houston TX 77006

713-426-3923 x304
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Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the 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 PCT/DO/EO/903 indicating acceptanceof 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
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Papenvork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

Application or Docket Number Filing Date

ENTITY: LtaRGE CLC) smatL CJ micro

APPLICATIONASFILED - PART|

CoteCot
NUMBER FILED NUMBER EXTRA ; RATE ($ FEE ($

37 CFR 1.16{a), (b), or (c

eres|=[|[>|
Tene meme0
meer[emf

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155

CJAPRLICATION SIZE FEE (37 for small entity) for each additional 50 sheets or16(s fraction thereof. See 35 U.S.C. 41 (a)(1)(G) and 37
CFR 1.16(s).

he difference in column 1 is less than zero, enter "O" in column 2. || TOTAL P|

APPLICATION AS AMENDED- PART Il

PtColumntyColumn2)Column3)
CLAIMS HIGHEST
REMAINING NUMBER

10/07/2020|arrer DREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONALFEE($)
AMENDMENT PAID FOR

prney[19[ns2000[-00st00-
irre15Jwmst3-20-80

L} Application Size Fee (37 CFR 1.16(s)) Pd

LJ} FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFRi1.164)

proravappireef960
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CLAIMS HIGHEST
REMAINING NUMBER
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AMENDMENT PAID FOR

Total
jeer[sme[=[=
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eweLetvinPe

_} Application Size Fee (87 CFR 1.16(s))
J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
+.16(j))

 
AMENDMENT

ADDITIONALFEE($}

oO$

= e Qo

=<AMENDMENT
TOTAL ADD'L FEE

* If the entry in column is less than the entry in column 2, write "0"in column 3. LIE

** If the "Highest NumberPreviously Paid For" IN THIS SPAGEis less than 20, enter "20", /ALLYSON PURNELL/
** If the "Highest Number Previously Paid For" IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis tofile (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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 uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

4fyou needassisiance in completing the form, call 1-800-PTO-9199 andselect option 2.
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NOTIFICATION DATE DELIVERY MODE

07/09/2020 ELECTRONIC

Please find below and/or 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):

tevenbly @rameyfirm.com
uspto @rameyfirm.com
wramey @rameyfirm.com
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Application No. Applicant(s)
16/552,927 SUN etal.

Office Action Summary Examiner Art Unit|AIA (FITF) Status
LEILA MALEK 2632 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6} MONTHSfrom the mailing
date of this communication.

- IfNO period forreply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom 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 U.S.C. § 133}.

Any reply received by the Office later than three monthsafter the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status

1)@ Responsive to communication(s)filed on 08/27/2019.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__.

2a)C) This action is FINAL. 2b)MThis action is non-final.

3)0) An election was madeby the applicant in responseto a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporatedinto this action.

4). 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 Exparre Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5) Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) ___ is/are withdrawn from consideration.

(J Claim(s)__is/are allowed.

Claim(s) 1,6-10. and 17-19 is/are rejected.

Claim(s) 2-5,11-16 and 20 is/are objected to.

C]) Claim(s)____ are subjectto restriction and/or election requirement
“ If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

http:/Avww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers

10)C) The specitication is objected to by the Examiner.

11) The drawing(s)filed on 08/27/2019 is/are: a)(¥) acceptedor b)() objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 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).

Priority under 35 U.S.C. § 119

12)(.) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)C All b)C) Some** c)C) Noneof the:

1.2 Certified copies of the priority documents have been received.

2.1.) Certified copies of the priority documents have been received in Application No.

3.] Copiesof 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 actionforalist of the certified copies not received.

)

)

)

)

Attachment(s)

1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date

2) Information Disclosure Statement(s}) (PTO/SB/08a and/or PTO/SB/08b) 4) (J Other:
Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13} Office Action Summary Part of Paper No./Mail Date 20200702
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Application/Control Number: 16/552,927 Page 2
Art Unit: 2632

DETAILED ACTION

Notice of Pre-AlA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined

under thefirst inventor tofile provisions of the AIA.

Priority

2. Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(e)

or under 35 U.S.C. 120, 121, 365(c), or 386(c) is acknowledged.

Information Disclosure Statement

3. The information disclosure statements submitted on 06/09/2020 have been

considered and madeof record by the examiner.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—Thespecification shall conclude with one or more claims
particularly pointing out and distinctly claiming the subject matter which the inventor or a
joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.

4. Claims 6 and 7 recite the limitation "the performance characteristic". There is

insufficient antecedentbasis forthis limitation in the claim.

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same undereither status.
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obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between 
the claimed invention and the prior art are such that the claimed invention as a whole 
would have been obvious before the effective filing date of the claimed invention to a 
person having ordinary skill in the art to which the claimed invention pertains. 
Patentability shall not be negated by the manner in which the invention was made. 
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5. Claims 1 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over 

Kolze (US 2013/0223506), in view of Thirumoorthy (US 2010/0232493). 

As to claim 1, Kolze discloses a method that comprises, in a transceiver (see 

paragraph 0042): selecting one of multiple pre-equalizer settings to specify initial pre­

equalizer coefficient values (see paragraphs 0075, 0077, and Fig. 13, blocks 1310 and 

1320); updating the initial pre-equalizer coefficient values during a training phase (see 

paragraph 0079 and Fig. 13, blocks 1330, 1340, and 1350, wherein the channel 

monitoring phase associated with blocks 1330 and 1340 is interpreted as a training 

phase); and using the updated pre-equalizer coefficient values to convey a transmit 

data stream (see Fig. 12, blocks 1230 and 1240 and paragraph 0076). Kolze discloses 

all the subject matters claimed in claim 1, except that the coefficients are stored in 

registers. Thirumoorthy, in the same field of endeavor, discloses a transceiver in a 

communication system comprising an equalizer that includes an n-tap FIR filter having n 

coefficients (see Fig. 2, block 218 and paragraphs 0035-0036, 0054, 0062, and 0088), 

where the coefficients of the equalizer are stored in coefficient registers that are 

accessible by the equalizer (see paragraphs 0036, 0054, 0062, and 0088). It would 

have been obvious to one of ordinary skill in the art before the effective filing date of the 

invention was made to modify the teachings of Kolze as suggested by Thirumoorthy and 
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store the coefficients of the filter (e.g., equalizer or pre-equalizer) in multiple registers in

order organize and control the coefficients more effectively and independently. Athough

Thirumoorthy does not expressly disclose selecting one of the registers, Kolze discloses

selecting one of multiple pre-equalizer settings to specify initial pre-equalizer coefficient

values and Thirumoorthy discloses saving the coefficients in different registers. One of

ordinary skill in the art before the effectivefiling date of the invention was made would

have recognized that whendifferent coefficient sets are stored in different registers,

selecting a coefficient set is equivalent to selecting the register associated with that

coefficient set. Therefore, the combination of the Kolze’s and Thirumoorthy’s teaching

coversall the limitations cited in claim 1.

Asto claim 8, Kolze discloses updating the initial pre-equalizer coefficient values

(see paragraph 0079 and Fig. 13, blocks 1830, 1340, and 1350). Thirumoorthy also

discloses updating the registers with the updated pre-equalizer coefficient values (see

paragraph 0088 and Fig. 9, blocks 916 and 918). It would have been obvious to oneof

ordinary skill in the art before the effective filing date of the invention was madeto

modify Kolze’s teaching as suggested by Thirumoorthy and update the selected register

with the updated pre-equalizer coefficient values in order to make sure that the register

contains the most updated version of the pre-equalizer coefficients and increase the

reliability of the system.

6. Claims 9, 10, and 17-19, are rejected under 35 U.S.C. 103 as being unpatentable

over Kolze and Thirumoorthy, further in view of Binderet al. (hereinafter, referred to as

Binder) (US 2013/0201316).
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Asto claim 9, Kolze discloses a transceiver (see paragraph 0042) including: one

or more transmitfilters to each pre-equalize a corresponding serial symbol stream (see

Fig. 6, see all the pre-equalizers) and a controller using one of pre-equalizer settings to

setinitial coefficient values for the one or more transmit filters (see Fig. 13 and

paragraphs 0075, 0077-0079 and 0086). Kolze disclosesall the subject matters claimed

in claim 9, except that the communication system comprising a port connector coupling

a port transceiver to a pluggable module transceiver, where the pre-equalized streams

are being transmitted to the port transceiver. Kolze also does not disclose a controller

having multiple registers, each of the multiple registers containing a setofinitial

coefficient values, the controller using one of the registers to setinitial coefficient

values. Thirumoorthy, in the same field of endeavor, discloses a transceiver in a

communication system comprising an equalizer that includes an n-tap FIR filter having n

coefficients (see Fig. 2, block 218 and paragraphs 0035-0036, 0054, 0062, and 0088),

wherethe coefficients of the equalizer are stored in coefficient registers that are

accessible by the equalizer (see paragraphs 0036, 0054, 0062, and 0088). It would

have been obviousto oneof ordinary skill in the art before the effectivefiling date of the

invention was made to modify the teachings of Kolze as suggested by Thirumoorthy and

store the coefficients of the filter (e.g., equalizer or pre-equalizer) in multiple registers in

order organize and control the coefficients more effectively and independently.

Thirumoorthy does not expressly disclose selecting one of the registers. Kolze discloses

selecting one of multiple pre-equalizer settings to specify initial pre-equalizer coefficient

values and Thirumoorthy discloses saving the coefficients in different registers. One of

ordinary skill in the art before the effective filing date of the invention was made would
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have recognized that when different coefficient sets are stored in different registers,

selecting a coefficient set by the controller is equivalent to selecting the register

associated with that coefficient set. Therefore, the combination of the Kolze’s and

Thirumoorthy's teaching coversall the limitations cited in claim 9 associated with

selecting a register. Kolze showsthat the pre-equalized signals are transmitted to a

network(see Fig. 5). Also as previously mentioned, Kolze discloses a transceiver(see

paragraph 0042). Kolze and Thirumoorthy disclose all the subject matters claimed in

claim 9, except that the communication system comprising a port connector coupling a

port transceiver to a pluggable module transceiver, where the pre-equalized streams

are being transmitted to the port transceiver. Binder, in the samefield of endeavor,

discloses a communication system that comprises a transceiver communicating over a

network (see paragraph 0041). Binder further discloses that the transceiveris coupled

to a port for interfacing and communicating over a network (see paragraphs 0041 and

0273). Binder also discloses that the communication system comprising a port

connector coupling a port transceiverto a transceiver (see paragraph 0033, last five

lines, paragraph 0041, last four lines, paragraph 0043,last four lines, and paragraphs

0119 and 0172). Binder discloses that the transceiver is a modem (see paragraph

0050). Even though Binder does not expressly disclose that the transceiver (modem)is

pluggable, however, it would have been extremely recognizable to one of ordinary skill

in the art that all the modemsare pluggable devices. It would have been obvious to one

of ordinary skill in the art before the effective filing date of the invention was madeto

make the modem (transceiver) pluggable in order to enable the modem (transceiver) to

serveits function. It would have been obvious to oneof ordinary skill in the art before
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the effective filing date of the invention was made to modify Kolze’s and Thirumoorthy’s

teaching as suggested by Binder in order to enable the transceiver to communicate with

the network.

As to claim 10, although Thirumoorthy does not expressly disclose selecting one

of the registers by the transceiver, Kolze discloses selecting one of multiple pre-

equalizer settings, by the transceiver, to specify initial pre-equalizer coefficient values

and Thirumoorthy discloses saving the coefficients in different registers. One of ordinary

skill in the art before the effectivefiling date of the invention was made would have

recognized that the whendifferent coefficient sets are stored in different registers,

selecting a coefficient set is equivalent to selecting the register associated with that

coefficient set. Therefore, the combination of the Kolze’s and Thirumoorthy’s teaching

coversall the limitations cited in claim 10.

As to claim 17, Kolze discloses that the transceiver updatestheinitial pre-

equalizer coefficient values of the one or more pre-equalizers (see paragraph 0079 and

Fig. 13, blocks 1330, 1340, and 1350).

As to claim 18, Kolze discloses updating the initial pre-equalizer coefficient

values during (see paragraph 0079 and Fig. 13, blocks 1330, 1340, and 1350).

Thirumoorthy also discloses updating the registers with the updated pre-equalizer

coefficient values (see paragraph 0088 and Fig. 9, blocks 916 and 918). It would have

been obvious to one of ordinary skill in the art before the effective filing date of the

invention was made to modify Kolze’s teaching as suggested by Thirumoorthy and

update the selected register with the updated pre-equalizer coefficient values in order to
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make sure that the register contains the most updated version of the pre-equalizer

coefficients and increasethereliability of the system.

As to claim 19, Kolze discloses a transceiver (see paragraph 0042) including:

one or more transmitfilters to each pre-equalize a corresponding serial symbol stream

(see Fig. 6, see all the pre-equalizers) and a controller using one of pre-equalizer

settings to setinitial coefficient values for the one or more transmitfilters (see Fig. 13

and paragraphs 0075, 0077-0079 and 0086). Kolze disclosesall the subject matters

claimed in claim 19, except that the pre-equalized streams are being transmitted to a

port transceiver. Kolze also does not disclose a controller having multiple registers,

each of the multiple registers containing a setofinitial coefficient values, the controller

using one of the registers to setinitial coefficient values. Thirumoorthy, in the samefield

of endeavor, discloses a transceiver in a communication system comprising an

equalizer that includes an n-tap FIR filter having n coefficients (see Fig. 2, block 218

and paragraphs 0035-0036, 0054, 0062, and 0088), where the coefficients of the

equalizer are stored in coefficient registers that are accessible by the equalizer (see

paragraphs 0036, 0054, 0062, and 0088). It would have been obvious to one of ordinary

skill in the art before the effective filing date of the invention was made to modify the

teachings of Kolze as suggested by Thirumoorthy and store the coefficients of thefilter

(equalizer or pre-equalizer) in multiple registers in order organize and control the

coefficients more effectively and independently. Although Thirumoorthy does not

expressly disclose selecting one of the registers, Kolze discloses selecting one of

multiple pre-equalizer settings to specify initial pre-equalizer coefficient values and

Thirumoorthy discloses saving the coefficients in different registers. One of ordinary skill
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in the art before the effective filing date of the invention was made would have

recognized that when different coefficient sets are stored in different registers, selecting

a coefficient set by the controller is equivalent to selecting the register associated with

that coefficient set by the controller. Therefore, the combination of the Kolze’s and

Thirumoorthy's teaching coversall the limitations cited in claim 19 associated with

selecting a register. Kolze showsthat the pre-equalized signals are transmitted to a

network(see Fig. 5). Also as previously mentioned, Kolze discloses a transceiver(see

paragraph 0042). Kolze and Thirumoorthy disclose all the subject matters claimed in

claim 19, except that pre-equalized streams are being transmitted to a port transceiver.

Binder, in the samefield of endeavor, discloses a communication system that

comprises a transceiver communicating over a network (see paragraph 0041). Binder

disclosesthat the transceiver is coupled to a port for interfacing and communicating

over a network (see paragraphs 0041 and 0273). It would have been obvious to one of

ordinary skill in the art before the effectivefiling date of the invention was madeto

modify Kolze’s and Thirumoorthy’s teaching as suggested by Binderin order to enable

the transceiver to communicate with the network.

Allowable Subject Matter

7. Claims 2-5, 11-16, and 20 are objected to as being dependent upon a rejected

base claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Conclusion
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8. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to LEILA MALEK whosetelephone numberis (571)272-

8731. The examiner can normally be reached on Monday-Friday 8:30am-4:30pm.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-basedcollaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO AutomatedInterview Request

(AIR) at http:/www.uspto.gov/interviewpractice.

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

supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone numberfor 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 https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on accessto the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197(toll-free).

If you would like assistance from a USPTO CustomerService Representative or access

to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-

272-1000.

LEILA . MALEK

Examiner

Art Unit 2632
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/LEILA MALEK/

Primary Examiner, Art Unit 2632
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That no item of information contained in the information disclosure statement was cited in a cammunication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] anyindividual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

*  Acertification statementis not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Name/Print Registration Number h2771
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public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
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application form to the USPTO. Time will vary depending upen the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 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 the Freedom of Information Act requires disclosure of these record s.

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

A recordin 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 required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either 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 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin which the proceedings were terminated and which application is
referenced by either a published application, an application open ta public inspections 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 regulation.
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The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 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 the Freedom of Information Act requires disclosure of these record s.

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

A recordin 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 required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either 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 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin which the proceedings were terminated and which application is
referenced by either a published application, an application open ta public inspections 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 regulation.
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pre$1equaliz$3 WITH
((impulse adj1 response
adj3 channel) OR
(channel adj1 model))

L58 AND (EACH OR
DIFFERENT OR
MULTIPLE OR distinct

ORplurality OR every)
adj1 ((channel adj1
impulse) OR (channel
adj1 model))

(coefficient$1 OR tap$1
OR weight$1) WITH
(EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj1 ((channel
adj1 impulse) OR
(channel adj1 model))

(coefficient$61 OR tap$1
OR weight$1) WITH
(EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj1 ((channel
adj1 impulse) OR
(channel adj1 model))
AND (pre$1equaliz$3)

(coefficient$1 OR tap$1
OR weight$1) WITH
((EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj channel)
AND (pre$1 equaliz$3)

(coefficient$61 OR tap$1
OR weight$1) WITH
((EACH OR DIFFERENT
OR MULTIPLE OR

distinct OR plurality OR
every) adj1 channel)
AND ((pre$1 equaliz$3)
near3 (coefficient$1 OR
tap$1 OR weight$1))

(coefficient$1 OR tap$1
OR weight$1) WITH
(channel adj1 model)
AND ((pre$1equaliz$3)
near3 (coefficient$1 OR
tap$1 OR weight$1))

c2m AND (insertion adj1
loss) AND (packageadj1
loss)

WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
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((coefficient$1 OR tap$1
OR weight$1) near3
pre$1equaliz$3) WITH
((performanceadj1
characteristic$1) OR
(error adj1 signal adj1
(power OR energy)) OR
(bit adj1 error adj1 rate))

(sav$3 OR stor$3) near3
(updated OR adjusted)
adj3 (coefficient$1 OR
tap$1 OR weight$1)
near3 pre$1equaliz$3

(sav$3 OR stor$3) near3
(updated OR adjusted)
adj3 (coefficient$1 OR
tap$1 OR weight$1)
near3 equaliz$3

(port adj1 connector)
WITHtransceiver WITH

pluggable

(port adj1 connector)
WITHtransceiver WITH

pluggable AND
pre$1equalizer$1

(port adj1 connector)
WITHtransceiver WITH

pluggable AND
pre$1equaliz$3

(chip$1to$1module OR
c2m) AND (port adj1
connect$3) AND (plug$4
near3 transceiver)

(port adj1 connect$3)
AND (plug$4 near3
transceiver)

(port adj1 connect$3)
WITH (plug$4 near3
transceiver)

(port adj1 connect$3)
WITH (plug$4 near3
transceiver) AND (filter
OR pre$1equaliz$3)

(port adj1 connect$3)
WITH (plug$4 near3
transceiver)

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
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(port near2 connect$3)
WITH (plug$5 near3
transceiver)

(port near2 connect$3)
WITH (plug$5 near3
transceiver) WITH(port
adj1 transceiver)

(pre$1 equaliz$3) near3
(coefficients OR taps OR
weights OR (coefficient
adj1 values) OR (tap
adj1 values)) near5
(registers OR (storage
adj1 units) OR
memories)

(pre$1 equaliz$3) SAME
(coefficients OR taps OR
weights OR (coefficient
adj1 values) OR (tap
adj1 values)) near6
(registers OR (storage
adj1 units) OR
memories)

(pre$1 equaliz$3) SAME
((coefficient OR tap OR
weight) near2 set) near6
(register$1 OR (storage
adj1 unit$1) ormemor$3)

(pre$1 equaliz$3) SAME
((coefficient OR tap OR
weight) near2 set) near6é
(register$1 OR (storage
adj1 unit$1) OR
memor$3)

(pre$1equaliz$3) SAME
(sav$3 OR stor$3) near3
(each ORdifferent OR
several OR multiple) adj1
set$1 near3 (coefficient
OR tap OR weight)

(pre$1 equaliz$3) SAME
(each ORdifferent OR
several OR multiple) adj1
set$1 near3 (coefficient
OR tap OR weight)

(pre$1 equaliz$3) SAME
(port adj1 transmitter)

(pre$1equaliz$3) SAME3

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB
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(port adj1 transmitter)

(pre$1equaliz$3) AND
(port adj1 transmitter)

(pre$1equaliz$3) AND
(port near2 transmitter)

(pre$1equaliz$3) AND
(port near2 transmit$3)

(pre$1equaliz$3) AND
(port near2 transceiv$3)

(pre$1equaliz$3) AND
(port near3 transceiv$3)

cable SAME (port near3
transceiv$3)

cable WITH (port near3
transceiv$3)

network WITH(port
near1 transceiv$3)

network WITH (port adj1
transceiv$3)

network near5(port adj1
transceiv$3)

network near5 "port adj1
transceiv$3"

"port adj1 transceiv$3"”

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR: FIT (CN, FR,
WO); FPRS; EPO;JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;
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WO); FPRS; EPO; JPO;
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US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB
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"port adj1 transceiver”

"port transceiver"

"port transceiver" near5
network

"port transceiver" near5
network

(select$3 near4 register)
WITH pre$1equaliz$3
AND (sun.inv. OR
gian.inv.)

"20020141347" AND

(model WITH
coefficient$1)

"20020141347" AND

(model WITH
(coefficient$1 OR tap$1
OR weight$1))

(channel adj1 model)
near4 (channel adj1
characteristic$1)

(channel adj1 model)
WITH (pre$1 equalizer
near3 (tap$1 OR
coefficient$1 OR

weight$1))

"20130223506" AND

(pre$1 equaliz$3 WITH
(fir OR filter$3))

20100232493and

(control$4. near5
(coefficient$1 OR tap$1
OR register$1))

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR: FIT (CN, FR,
WO); FPRS; EPO;JPO;
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US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT
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"20100232493" AND

(control$4 near5
(coefficient$61 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 WITH
(coefficient$1 OR tap$1
ORregister$1))

"20100232493" AND

(control$4 WITH
(coefficient$1 OR tap$1
ORregister$1)) AND
(register WITH
coefficient$1)

"20130201316" AND

(connector WITHport)

"20130201316" AND

(connector SAME port)

"20130201316" AND

(plug$4 SAME (modem
ORtransceiver))

US-PGPUB; USPAT;

USOCR; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;

USOCR,; FIT (CN, FR,
WO); FPRS; EPO; JPO;
DERWENT; IBM_TDB

US-PGPUB; USPAT;
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See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

*  Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Dan Krueger/ Date (YYYY-MM-DD) 2020-06-09

Name/Print Daniel Krueger Registration Number 42771 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom ofInformation 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
Departmentof Justice to determine whether the Freedom ofInformation Act requires disclosure of these record s.

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 counselin the course of settlement
negotiations.

A record in this system of records may be cisclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance fram the
Memberwith respect to the subject matter of the record.

A recordin this system of records maybe 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 required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility to
recommend improvements in records managementpractices and programs,underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either 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 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections 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 regulation.

EFS Web 2.1.17

EX1002 - Page 128

 



EX1002 - Page 129

Electronic AcknowledgementReceipt

a

seems

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

Customer Number: 63467

Daniel Joseph Krueger/Shanay Hines

Filer Authorized By: Daniel Joseph Krueger

Attorney Docket Number: 20160.0031.NPUSOO
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TotalFiles Size (in bytes) 613024

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the 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 PCT/DO/EO/903indicating acceptanceof the application as a
nationalstage submission under35 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
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (01-10)
spe : : . Approved for use through 07/31/2012. OMB 0651-0034

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Application Number | 6552927

Art Unit 2632

  
 

 
  

 
  
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)
Examiner Name Malek, Leila 

 Attorney Docket Number 20160.0031.NPUSOO 

 

U.S.PATENTS [Remove|

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite Patent Number Issue Date Name of Patentee or ApplicantInitial No of cited Document

1 B P012-10-30

2 P015-06-30

  

    
 

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS

 
 
 

 Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite No Publication
Initial* Number

P0200076651

P0 130343400

  
 
 

Publication Nameof Patentee or Applicant
Code} Date of cited Document

P020-03-05 SUN etal.

P014-03-27 usted et al.
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( Not for submission under 37 CFR 1.99)

P0 140086264

 

P0 140146833
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P0160337114

 
  

  
 

Application Number 16552927

Filing Date 2019-08-27
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Art Unit 2632

 
 

 
 
 

 
 Examiner Name | Malek, Leila 
 Attorney Docket Number 20160.0031. NPUSOO

P014-03-27 usted et al.

 

 

P014-05-29 ustedet al.

P015-01-01 usted et al.
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If you wish to add additional U.S. Published Application citation information please click the Add button]Add| 
 FOREIGN PATENT DOCUMENTS Remove]SSCS 

Cite
No

Examiner
Initial*   
  

 
 

Foreign Document
Number3

 

Cite
No

Examiner
Initials*

 
 
 

Nameof Patentee or

Applicant of cited
Document

 
  

Kind
Code+

Publication
Date

Country
Code?  

If you wish te add additional Foreign Patent Documentcitation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

 
 
 

  
 

 

where Relevant

Passages or Relevant
Figures Appear

Include nameof the author (in CAPITAL LETTERS),title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

 

 
  publisher, city and/or country where published.

Information Technology - Open SystemsInterconnection - Basic Reference Model: The Basic Model, 1994

ntemational Search Report dated December6, 2017 in International Application No. PCT/CN2017/075961
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 Application Number 16552927

First Named Inventor|Junging SUN

Art Unit

Examiner Name | Malek,Leila
20160.0031.NPUSO0

 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

  
  
 
 

 
 

 

 

Attorney Docket Number 

3 jon-Final Office Action dated January 24, 2018 in 15/487,045

 

4 eed-Solomen Forward Error Correction (RS-FEC) Sublayer for 100GBASE-R PHYs.

5 lotice of Allowance dated June 8, 2018 in Application No. 15/487,045

 

‘Physical Coding Sublayer (PCS) for 64B/66B, type 50GBASE-R"Draft Amendmentto IEEE Std 802.3-2015, February

 

6 |B, 2017, pp. 132-141, 10 pgs.

7 ‘Physical Medium Attachment (PMA) sublayer, Physical Medium Dependent (PMD) sublayer, and baseband medium,
ype 1000GBASE-KP4,”" IEEE Standard for Ethernet, Section Six, pp. 481-519, 39 pgs.

8 ‘Physical Medium Dependent (PMD) sublayer and baseband medium, type 50GBASE-CR, 100GBASE-CR2, and
POOGBASE-CR4.," Draft Amendment to IEEE Std 802.3-2015, February 3, 2017, pp. 184-215, 32 pgs.

9 ‘Reed-Solomon Forward Error Correction (RS-FEC) sublayer for 50GBASE-R PHYs,”" Draft Amendmentto IEEE Std
BO?.3-2015, February 3, 2017, pp. 142-159, 18 pgs.

   
If you wish te add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicantis to place a check markhereiff
English language translation is attached.
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Application Number 16552927

Filing Date 2019-08-27

First Named Inventor|Junging SUN

Art Unit 2632

 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
 

   
( Not for submission under 37 CFR 1.99)  Examiner Name | Malek, Leila 
 Attorney Docket Number 20160.0031. NPUSOO 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement wasfirst cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56(c) more than three monthsprior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

 

  
 

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

*  Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Dan Krueger/ Date (YYYY-MM-DD) 2020-06-09

Name/Print Daniel Krueger Registration Number 42771 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom ofInformation 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
Departmentof Justice to determine whether the Freedom ofInformation Act requires disclosure of these record s.

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 counselin the course of settlement
negotiations.

A record in this system of records may be cisclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance fram the
Memberwith respect to the subject matter of the record.

A recordin this system of records maybe 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 required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility to
recommend improvements in records managementpractices and programs,underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either 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 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections 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 regulation.

EFS Web 2.1.17

EX1002 - Page 135

 



EX1002 - Page 136

 

PATENT COOPERATION TREATY

TRONAL, SRARCHING ALTE PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND THE

WRITTEN OFIRON OF THE INTERNATIONAL
SEARCHING AUTHORITY,
OR THE DECLARATION

Brent the INTER!

 
 
  

 

  Road, Ghanghad, Chine

SHARGHAL PAVEENT & “BRADUMARE: LAR OFETCR,. LEC

   
 
 
 
 

LPCWO DZR236 
 

(POT Rule 44.4}
sce

 
 
 

 “wor agent«the meres
PAL SSACRO

Ape 
 

interuntional applications Me,  ales {alot

G8. Bar. 20ony (ORO:    

  feeteigeneeeeeeeene 
  

 
 
 

ay 2 intemintianal Sey

 
 

   

 
   

 
 

 
     
   
   

    

 
   

 

ether wath the a
3 has. been transmitted

ision thereon’ té
Suds the uppting
 

 

hy|
|
i “the2 joantis-¢ sitoriationsl appbosfion (see Rule dé}
{ Wher! Ths tae.) two mianths from the date ef temamitial afthe ineraational
| search|reportit

He ingermatietial sceLa. ternational Seamechin

re. With gegard fo any pbobesteSeRe¥ Sear(any additional fateunder Bn
 

   
  

 
 

ox. am. dealer

 

SpireHong 
 
 r of the pieleResles 9OHivd a

  

   
  

{ie baternailesmal ihe
 
 
 

  
 

 
a deinand for titesonabional ptoh

 

OfY  
é

4a) sesthes four the t
dubs, pox}oms the pe exibed&ncis fae  
 

 
 

 %
anaitend CA ihe Ree Honk af SH maanths cox  

& 
EX1002 - Page 136

 

 



EX1002 - Page 137

 

  
 

WEFES TO FOES

pie te gave the hasic sustentEthes Patent €OOease afdiners: SCY barween,a
PETApplicavie’s Cheide.

  
 

 
 

“torneoniis the filing of a
Regulations excl he

at apphe
 

 if “Seetinn” sefer te ie provisions of the PIT the

 BMENTS UNDER ARTICLE 19

semuation    
  
 
 
 

 
 

Bhe appli
sathortiy, one cpipoxinm
the inleswedional applic

procedure, Shere ja nauallyayy neies published forthe perpos .
Yurthermory, ifshoukd be emphasized

ved the inlernulionsl search. seporl and ihe wainen aphaion of the
pus.of the iniemationd! application FE sheald howaver be cerene gipting. and’ drawings) may be. amended during. this FeetDsfile amen of toxclaimsunder Aniele Se

  
 
 

   38

Hefant wants &&» latter iaeraborl publication
cannes Garde),

    
      

 

 
 

pmendinents to theefo PY 2), that

 Under Article 12, onlyt

  oleAUS RAY  i Iifernational
3° Intornationsy

» Surtker-axnendedty under Articds 34
onue besngendedander Artols 34. fe

iurtig the

Prelavanan ExProkminary
Saal phase

telsang i
    
 

vr ekeo be armendbed (ar  
 

 
Upon ants ity ihe national phat all parts of fhe anteraational apokvation. ray be amended under Article 28 of, wheeayaPE

Whee

 
  
 

 
 
 Pout iheRe pearly Ate, whicheverrei.on thn

the ctimgletion of

auaonal se
 
 

     
a thas PVAL ont De   ntial Beant € Paesne apes

ibemiationsh patios
  
 Ba). 

Where nat te file the ameonsdwents 7

 sey Gay fae tbewall: the Infernational Bureau. and ried withthe rex

ened»
Where e demain) for inigraational peltuinary esaminating Nes beeasis Med ase telow,

 
:the: arondewats ving CHSice or the Intemational Searchinghonty CHa

 
  

 

  
act OF o}iens dy roplacanice

 
 

sibiitted,,

Where 6 o  
3 is verpnisd

Cac,a
 

Ehe annidnents must bemade in the lunguspe de which the international application iets be pablished.

 
WHat socumos mudinay acconipany the ameckdenenty >

‘Leties (Section 208(0)):

Che aeneilmenis taunt be shbeulited ai 
 
 

Sey
 

 
  

 

 
fhe “Sisternent, was u

fier sagad be hy Enotied 0OFPronk, at the choice of the applcank. Heive
is Ruglish, the letier mast hein Ragiish) i the language of the internat

   
atintial

 

 
 

 
 hen4 AES:   Mei

 

EX1002 - Page 137



EX1002 - Page 138

| |

yAe

Be

 

 
 

 
  The fet Day,fied. Xe paust, fi. particin gee ICS

CGNGSPRIB 2 severalold
tie the claim
83

 
 

  
  

   : sand aflor
3 i,3 3, oat 48 regulate: Eby areneSEBSeR, 3Savane S6-nnchanged powChane 44 by ST addled”e originale ihere weo2 15 clainis andl afer vreraincat af ail claims thersare Y¥}:{S$ coplacad t dod claims Ite 717 :
there Were pandike axcendinents consis in-cancelling some claims and in aiding newclaimal

faims The dS stscabed aeaeae fea 5ae axes: .REaoVGEF added:

iF Bet ne elairass the8BSon
ne beri the some nambens    

 
 

  
 
 

 

   
  

 

  oi

 
 

to. i(sit aAUS 
Ue
bal?  78 and TO canceled: claus T4, 3

, Beand TF: heseclare (and 2) ached”  
“Statement ander Ariicts 19¢f" (uly g6.4)

mdmentss may bs accomipant:
AIORE sais aught have on the descadpth
The siatement will bs published with the iter

  
 
 

 
 tes uendiceds cand indiceditip: ary tmipret thet =

Ev}
  ake oyin not Be amanda wader Avtcle [ie

janal application ead ihe amerded claims

8 maat be by the Tanmage In svhich the internatioBria) ppeatnEH * soob* pubbshedzast bes E

 

  
  

 
 

ef note
YBas

sees
Teskate mat be confused with anit does cet wopiaest
amended. Reaist fe tiked cong Senate sheet and: a
“Statuavantander Ach pe  

  
 

 
Ttomas sob conitete any! saeSoITTCS. On thet Sosynsport oe the relewinreport Re we 18 sefevant te a given olabii, com neil ix the Internal

3 CL tee eRe
; JOuaL Searety x

Goihienlliow with: at aenendiiee ef that cake,
S ondy bn  

   

Ronseqnence fa emond for iuierastional proliesinary omminaions has alrcady becn Tikal

) aolmabanging shale under Ach demand forfiepradly ab3 aleondy been sabraiilodthe: spr fabs. af
3 t Barcus, alse fle vith the sation:aes Hs BUT

‘and, where.eorequiped, a 0s oh g cats weax“ch 62:2, fy

he thttern anal
1hteclnier OB

a demard fs

i‘on.$Aogethss

ihe

 
EX1002 - Page 138

 

 



EX1002 - Page 139

 

LY 1LSS4

PATENT COOP MRATHONTREATY

PCT

IPORO By xeag INTERNATIONAL SEARCHREPORT
|

 
 

 
 
 
 
 

Agpheant
is, whore appliuatia, Hem 8 belo, 

 
Trfsitationsl filing date Baietiiodly date¢dete

SOFSUBE (annetteyeord menithe’y.

ar. SOL 0G8, OS. 2O1N5

  

 

CREDO TECHNOLOGY GROUP ETB.conseozecgescss oocanen Sates   Scop poconpoonenene:  

iby this International Searching Authuntyand is wanerilied te
ehng thansmittie! to the bvlecnsitonal Rures g

 

 

  
 

  

 

 
 

  
 

 

euove, the i

ihe: ertionslangeatienPathe language bt which Howes fibsti

i slieaert att nto aeueint dhe seclfication af an. i
| abious mistake. x sthonzed aneextent? athodiy under Rukett (Rube 4a abieia).

ef] Walt repard inuny nucisatide and ‘or amin acid sequence disele nthearntemahionel
application, sco Box No. 1 |any ’ * .

3, C3 Curtaia cdains were food wassarchwhle 

&. [OP Unieref invention ds leaching (See£ 

  
soardia the ke:
 

the abstract,
sBaAppegvedd ss autungted bythe apes
aus Deen estsbhshiedacuonbng (a Rale 3

motes monte fnom: the cate of miaifing ofsh

 

 
 

 

 

 

 
  

Che figure ofthe drawings to be
ted dpe the appl:
  

SEE
AeA

EX1002 - Page 139

 

 



EX1002 - Page 140

 

 
INTERNATIONAL SEARCH REPDRT “pknentvinseiivinmeeind 

AY CLASSESATION OF SURIECT MATERR~

HOG, (2/24 2006o1}4
fo dniornational Patent Cia:

 
 
 
 

  $293, BAEP?  
 

 

ten seurchedother then nian doc  

 

WPT, RPOROC,
bo Woegetaon, chr 

 

at, PHA, phy
Phased, £ x chancel, aodulet+   

C. DOCUMENTS CONSHSIERED TO BE RELEVANT.  
 

 
 

I .
ATE : Ciiahon of dacument, witlincdiowtion, where appropriate, of the relevant Relevant toclain{  

annit
‘\\

{
\

oo
¥

BS had

 

   

 

 

 

: menseneneatececnncnezewced

ON 1941699. (BRO, 1-23
| |Apr2d0N08.082009)the whale dognmentt t

Sep207503,09.21
| |becceteceeeeeeeeeeetetebieeeetttnentnttnnennnenennnennensesnenan tivities,

 
  wats Are ished he thes copier os:

SEER
5 S Seas X.x

 
 

 

 
 

wt
EL

 

 

EX1002 - Page 140



EX1002 - Page 141

 

INTERNATIONAL SEARCHREPORT  
H pubished offer the iiernabinial 

  

  

 

 
  

   

  

 
 

 

 

 

 
O8 Saw SOUP COR. 14

Nace and aiding address cft,BASs LLECTUAT.
 

i
ate |

i ais dis erat or prioniy dsirand nai in couphet wih the i
: vonsidenxd to evilohlar rlevance application by 3 !Fcgees - neg ctied te widerstandthe prince ur theory '
; SE" garher application or paient fad pw s i
: serthon
i ationnd filmecate i
: dosument of partionlar role }

{which maxcthrowdoults on prigrity invention i{ ‘ }
: ne canat be vanistdl i: He teky dy ot ta serts he subhieate eles ty tie Oiis wited te eviaklish the publication dake iSdieoles
F SL AREER au Inverdivesiepwhatihedcammantisiaker |
: alone |

: Che SY" decument of partiavarrelevanies the claimed. |b sadd ’ : i
L aethuhi iterate
i cannet be consideredto involyean inventive i
i = enh published pric: to the byttemmaticaal Step. whos the i
: aig date documentus combmed Wik une oryaorssther |
i hutlater than the prioriiy dete claimed I
i cata, suck combination bealag obwicdsto i

UFEeGnELLUP Ea mm TE i| Toate af tie actual omnpletion of the international | Date i
seprck i

i

 OR

  £4: by ¥
z SA ALTOForma f   

@

EX1002 - Page 141

 
 

 



EX1002 - Page 142

 

 
 
 

 

iiiji |j t ii44i

fanaa,

i4 ; i 4 i ii: i; t I

Patent Family | Publication Tate  
ROU LOTRGGA i $OO82614eenee

OES LOS8,
 

 
 
 

  

  

   

  
  
 

   
 
   

mo& QisIs1912 |
even aoeLOSEROTE.|

LAZSOR

ee

2O0TOTOE?

UiSeo pL egsor4Ad

eNKKx=
&

s A
s & \s* N S
S of
x SS s\ SS 8

Post PAPE’ Ey art Aaly 2H08) RS Ried <
&

t eS~, SS

Saraaansi™
aed

EX1002 - Page 142



EX1002 - Page 143

ATY 
20032

PCT

WRITTEN COPINRON OF THE
INTERNATIONAL SEARCHING AUTE

 
#28 Gutping Rerad, Shuangheai, Chew i

 LATENT & TRADEMARE, LAW OS977,
  
 
 
 

171894 TROWD D2A236   ¢
emailingsaweeediearh

06, Dec, & aut (08 E202)
 

 
  
 
 

  

 

Apolicant’s.or agent's fils seterence
LP TRSAPRD
  
 

 
 

yah

  

  TH Chor hott national ¢
BOL. TS/2A C008 81) §

  

    

 
 

   

 
 
 
 
 
 

Box Not

Bas NoFL.

 shikeal of apinon wilhrequired ta novelty, imventive sic and iadusicial aopHoablity
tavention

por indsisial“Bos Ne. ¥  Reasoned sistem! urder Rule 43iys Wada) + to novelty, tiveiiive 

 
 

applanbiliiv, cilatiomsand explination® supportingsuch slated,

  Coxtgin documents cited 
   tlearinhs debetis inthe Gemationslapplication

  puedaOt Hie intermational application:  
 
 
 
 

 rya ‘domeant
af Bre bate
 

 be SO ott
 fal Bearching Authority val pot

  
  stve‘amt He ori

 
 

Now. SOUT C24, PL 20

 

SegQgnnce™

EX1002 - Page 143

 

 

  

 



EX1002 - Page 144

 
 

“PCNPEPWIRETETEN OPENDON OF THE
INTERNATBANAT SEARCHING AUPHOREDY

  
  

 
q. With veaard tothe languages, Xs opinion has heenestab!

nS

 

 

  thountcmaionad anplicadl  
 i & translation of ihe iterional application tte, whichis the languace ef acy Ray

purposer al tutsieitionsl search (Roles 12 3a) snd 22 bp
io

2. i} “Tbs pian has beew este
 ebteking Sip accomthe reetiiiition of an obvious asivie authorised fy

or notified to tins Authanty under Rule SirRile 43histay

 WIE pedacd: to: aay nucleolide andiiy sadne acid sequence Cisciosed in. the International application this

Opinion has bean establishedox the basis of & Segucnos Neing Aled or ferniched :

&. (racans)

P can paper

i} inelectrankt toes

 i] inthe datemationall applicationas {ited
i?at iigether vith the international application in olecivanie forns

ry subsequently tothis Andhoriyfor ihe porpwses of search
4. [UP Ba adilitian, inthe case the gnome thanone ©  

 
 

nee heling has bes 

 
 

inat-the whecmation. dr Stiomal copics is identical do that ds

 

&STaN

Maan aennepenssnegagen eee ne anae penne egene sag yaa nennagonas canna nenepe anenense:

 
FarPOPASASE 

 

EX1002 - Page 144



EX1002 - Page 145

 WRITTEN OPINTGOF TRE i
INPERSATIONATLSESRORING ATTPRRORTTY

 

Heasonnd shatanrent¢uniles Rele tas Ha}with secard. to sovelty, invertive step at tndeateSait
cHinihone sal explanations supporting such statement
 atetient:

‘Nowalty O83 Whidisss' 1-83 YES

Clans fone NO

 
Tawenlive step IS} YES

ND

duclusiznal apphcabihy GA}.  Clerues 1-28 YES

Clahus Nene 68D

se. OHatloasand explanations

The reasoning wiih claim 141s basecl an the prediction in Bax No. WHEL
f1) Refersnoe is made fo the follawing document
Ot: USSO 414663384

(2) Novelty arc inventive ster(2.1) D4 discloses 44 method“for implementing PNA siignament anc ranic transition
from a link train Ing mode ta a datz mode {see absiract description, paragraphs
(O0240058], TUCSSHOMay [ONSSO22) and igure dp: The PHY siucture of one
embodiment of a TOO GRASE-KP4 ink is flustrated in FIG 4. Th@ PHY is
responsible for deating with details of operation of the signals on a particular link
between wo dink partners, degictad by cormponents A and B. The physica!
connectivity of each intercorineet link is made up of four differential ogire of signals

p10OD, comprising isnes.0-3 In earch direction, Each port supdoris @ lirikSeir consisting
lof ive uni-directional links to complete the commaction between two components
iach port comprises a Transrnit (Ys) link interface anda Receive (2x) tink interfane.

ithe 100 GBASE-KP4 link is established a the following saquence: 3xAuto-negotlale capabilities to link pariner, (2 out training sequence to tune!PHY for the charinel’s characteristics; (3) Courtdawn io deta mode and Send out
fiddle aymbols. Tha training frames are transmitted using Physical Media Attachment
(PMA} irarsing logic: Gomponent A has a Tx pert02 thatis cormected io Component
IB RRe porto. Meanwhile, Camponent 8 has a Tx poriiO¢ thaliscornmested to!iCamporent 6 Rx portiOs. The 160 GBASE-KP4 PHY uses PAM4 signnal fo send ara
receive data across ine channel The following infarmation is imoelicily discloseadi
based onthe disclosure of D1: (olairn 1} an Ethernet tink extender that comprises: a
first and a second PMA ciroult having a fransimitier and @ receiver, and their
communication manner (claim 71} an Ethernet fink extensienSEI

   

  
 

   FEES

 
 comprises: inca first cafninunications ohese for gute:aeston andats C

subsequent communications phase for irain.

BxTENnSES method tet comm[BRISDSHOTPORNOGERBop

Bdrm POUPESAVESBen NG. Stabe 2O08%
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autonegatiatore courting a iranamitior of a second PMA cirraniitoa receiver aba firat
PRES. CIOLta relranamit channel siqnal waveforms received frorn a@ first nod
coupling & transmitter of the fire! PRIA cirouilte @ raceiver of the second PMA circuit
nO relransmi channel signal waveforms ceacelved frony @ secancd node: and

subsequent Trame-fonwarding phase:

G@.2) The subiect matter of claim ft ciffers front [9 In that. (1) the frat and secand
BMA circulis each Including @ respective tnaining contrulier thal, curing the taining
phase, generates training frames for transmission by the tranernilter of the
respective PMA circuit based in part on back-channel information and training status
information fron the receiver of the resmective PIMA cironit
The subject matter of cisid: 17 differs frorn O14 in thab said (1).
Phe sublect matter of claim 21 differs frorn O04 in thab (2) the aulo-negoiation
phase. inchudes:. monitoring spectra of the channel! signal waveforms received fram
at jsast one of ine first and sacand nedes to detect an end of the auio-negoliation
phase: (3) the datalls of|frame-forwarding phase.
‘Therefore, the sublect matter of ciabns 1,71 and. 21 ds novel in the sense of PS
Article Sas}.

As to the above differences, D4 discloses: data mode, the 100 GHASE-kP4 PHY
uses @ 4-level pulse amplitude modulation PAM4 signal ta send and receive data
across. the channel, Hence, ciference (G) is @ normal cesiqn option Known to thel

perrean skiled ic fhe art. And differences ‘(1), (2) are aiso normal design aption known!fodhe person skilled in the an. Therefore, the sublect matter of canned, i, 24 does!
nel invelve an inventive step in the sense of RCT Article Sa}.

(2.8) Claime 2-10, 92-20, 22-28 are danendent clayms.. Fart oPihe additional features!gre disclosed by 01 {see the same refarsnos), the other part of the ancitionallfeatures are cornmion technical moansfo the parsonseHigd inthe art. Therefore, the
subject matier of ciginsé 2-10, 12-20, 22-23is novel in the sense of POT Article 342)
bot does rot involve an inventivesstep in the sense of POT Article 3a(3)},
{By Indusstial applicability

: i is af PCT Article SS). ine eereeeerececcessnened$
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  Thethong: observakcns on the clarity of the elisa, deserimion, and drev

supported by the deseripiion, are made:

The subject matier of dependant claim i4 is differant from the subject matter of |
independent claim 1. Therefore, dain 14 is ‘net clear in the sense of POT Ariicle 8,
The. reasoning wih claim 14 In Box Nois based on the following preciiofian: ihe
subject meatier of ciainy 14 is "The method-olairn 71". t
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UNITED STATES PATENT AND TRADEMARK OFFICE TINITED STATES DEPARTMENT OF COMMERCE
United States Patent and 'lrademarkOffice
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

  ‘APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

16/552,927 08/27/2019 Junqing SUN 20160.0031.NPUS00
CONFIRMATION NO.1683

63467 PUBLICATION NOTICE

Ramey & Schwaller, LLP

Ramey & Schwaller MATAAA
5020 Montrose Blvd.
Suite 800

Houston, TX 77006

Title:SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

Publication No.US-2020-0076651-A1
Publication Date:03/05/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reachedby telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and TrademarkOffice,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and
the dates of receipt of correspondencefiled in the Office, may also be accessedvia the Internet through
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. Thedirectlink to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

 

 
‘APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

16/552,927 08/27/2019 Junqing SUN 20160.0031.NPUS00
CONFIRMATION NO.1683

63467 POA ACCEPTANCE LETTER

Ramey & Schwaller, LLP

Ramey & Schaller UH4.00840.000
5020 Montrose Blvd.
Suite 750

Houston, TX 77006

NY

Date Mailed: 10/18/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 10/15/2019.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirementsit scts forth should be dirccted to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Powerof Attorney Approvedfor use through 03/31/2021. OMB 0851-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attomeyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Powerof
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorneywill not be recognized in the application.

First Named Inventor Junging (Phil) SUN

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET

COEFFICIENT REGISTERS

fnewtomefp
20160.0031.NPUSOO

SIGNATUREof Applicant or Patent Practitioner

senare (Daniel J. Krueger/ 2019-10-15
Name Daniel J. Krueger RegistrationNumber

Title (if Applicant is a
juristic entity)

Applicant Name(if Applicant is a juristic entity) Credo Technology Group Limited
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

[| *Total of forms are submitted.

   
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon theindividual case. Any comments on the amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

{fyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

DocumentDescription: Powerof Attorney
PTO/AIA/82B (07-13)

Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number

POWER OF ATTORNEYBY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or

Application Number Filing Date

the boxes below.

 

(Note: The boxes above maybeleft blank if information is provided on form PTO/AIA/82A.)

[] | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/ourattorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A)oridentified above:

OR

[| | hereby appoint Practitioner(s) namedin the attachedlist (form PTO/A

 

   
A/82C) as my/our attorney(s) or agent(s), and to transact

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A)or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence addressfor the application identified in the attached transmittal
letter or the boxes aboveto:

[| The address associated with the above-mentioned Customer Number
OR  

[] The address associated with Customer Number:   OR
Firm or
Individual Name

pcitytateie

Telephone inetSSS
| am the Applicant (if the Applicantis a juristic entity, list the Applicant name in the box):
 

PT
Inventoror Joint Inventor (title not required below)

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’stitle if applicant is a juristic entity)

Person Who Otherwise ShowsSufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATUREof Applicant for Patent

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the applicant (¢.g., where the applicant is a juristic entity).

[signature«ida(Option) PCS
Name

a
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

[hota of forms are submitted.

 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

{fyou need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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PTO/AIA/82C (07-13)
Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number

POWER OF ATTORNEYBY APPLICANT

No more than ten (10) patent practitioners total may be appointed as set forth below by name andregistration number.
This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number(see form
PTO/AIA/82B):

Registration 
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the
patent.

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

1. The information on this form will be treated confidentially to the extent allowed underthe
Freedom of Information 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 the Freedom of Information Act requires disclosure of these records.

2. 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.

3. A record in this system of records may be disclosed, as a routine use, to a Memberof
Congress submitting a requestinvolving an individual, to whom the record pertains,
whentheindividual has requested assistance from the Memberwith respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractorof
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirementsof the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may bedisclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA aspart of that agency's responsibility to recommend improvements in
records managementpractices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any otherrelevant(i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public
after either 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 37 CFR 1.14, as a routine use, to the public if the record wasfiled in an
application which became abandonedorin which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. 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 awareof a violation or
potential violation of law or regulation.
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PTO/AIA/EG (07-12)
Approved for use through 14/30/2014. OME 6651-0035

U.S. Patent and Trademark Office; US DEPARTMENT OF COMMERCE
@ colisction of information unless it displays a valid OMB control number.

 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

ir hereby revoke all previous powers of attorney given in theapp cation identified in the allached statement _
under 37 CFR 3.73{c}.

thereby appoint:

im Practitioners associated with Customer Number. 63467

Registration j § Ne ; RegistrationNumber ff Number

As aliorney(s) or ageni(s) to represent the undersigned before the United States Patertt and Trademark Office (USPTO} in connection with
any and all patent applications assigned only to the undersigned according io the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

g Please change the correspandence address for the application identified in the attached statement under 37 GFR 3.73(c}to:

The address associated with Customer Number: 63467

Individual Name

Address

City

Country

Telephone

Assignee Name and Address: Cradg Technology Group Limited, Ugland House, Grand Cayman
Ky1-1104, CaymanIslands

# A copy of this form, together with a statement under 37 CFR 3.73(c} (Farm PTO/AIA/96 or equivalent) is required to be
§ Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of

The practitioners appoinied in this form, and must identify the application in which this Power of Attorney is to be flled

SIGNATURE of Assignee of Record

afnanannnnfennnnnnnn eencfnm
Title : General Counsel

collection of Information i t ’ : : int is required toa r retain a benefit by the
by the USPTO to proc application. Conficentiality is governed by 35 U.S.C. 422 and 37 CFR 1.14 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, pregaring, and submitting the completed application formto the USPTO. Time will vary depending uponthe individual case. Ary
comments on the amountof time you require to complete this form and/or suggestions for reducing this ourden, should be sent ta the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Gepartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SENB TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1448.

 
    

lf you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CER3.73(c)

Applicant/Patent Owner: Junging (Phil) SUN and Haoli QIAN 

Application No./Patent No.: 16/552,927 Filed/Issue Date: August 27, 2019
Titled, SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

Credo Technology Group Limited _a corporation

  

 

 

(Nameof Assignee) (Type of Assignee, e.g.. corporation, partnership, university, government agency,etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assigneeof the entire right, title, and interest.

2. | An assignee of less than the entire right, title, and interest (check applicable box):

[| The extent (by percentage)of its ownership interestis %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

LJ There are unspecified percentages of ownership. The other parties, including inventors, who together ownthe entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire
right, title, and interest.

3. LC] The assignee of an undividedinterest in the entirety (a complete assignment from one ofthe joint inventors was made).
The other parties, including inventors, who together owntheentireright, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4. CJ The recipient, via a court proceedingor the like (e.g., bankruptcy, probate), of an undividedinterest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , of for which a copy
thereofis attached.

B. CL) A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereofis attached.

2. From: To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , of for which a copythereofis attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b}. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 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. Timewill vary depending uponthe individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionertor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(c)

To:

The documentwas recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

 Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordancewith 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/DanielJ. Krueger/ August 14, 2019
Signature Date

Daniel J . Krueger 42,771
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 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 U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings
or abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
maybe disclosed to the Departmentof Justice to determine whetherdisclosure of these recordsis
required by the Freedom of Information 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 tripunal, including disclosures to opposing counselin the
course of settlement negotiations.
A record in this system of records may bedisclosed, as a routine use, to a Memberof Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith 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 required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal agency for
purposesof National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during an inspection of records conducted by GSAas part of that agency’s
responsibility to recommend improvements in records managementpractices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordancewith the GSA
regulations governing inspection of records for this purpose, and anyotherrelevant(/.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.
A record from this system of records may bedisclosed, as a routine use, to the public after either
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 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandonedorin 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
enforcementagency,if the USPTO becomes aware of a violation or potential violation of law or regulation.

EX1002 - Page 160



EX1002 - Page 161

Docket Nos ZOLS@O03 1 PRUSOO

 
 vhaye. invediad a SEROES BRE-EGE:aLaR BNe EEFICIENT ADAPTATION

CsERENT) gorowhick one or yndss: anplsg) aN FERISiON, Initmodelor other forma of protection, vais,ar 8de‘iis beenapowil be: tiedGan serbus
avenirias eeApplications’), as Rather deseribed helt

   

reeWeSF
 

 

Pree ay
US. Agplicatiog No. GLUT, 71; Filed August 26, 2018:

  AND WHERSAS, FREDO FPRCHNOLGRGS
related ty as The “ASSIGNEE” mui: Company ofeding a place of vases at UIgland House, Cirared ¢

iroas-oF acguiring the fad and exclusive ahRde and
eephieatlons yeniafVal Benetliaty nehis PALAISbes des

aSA ne 
 
 
 

  
  “Ysfal1104,

“tsearea & “ 
 
 He FN OF AION, I BLY
stay ox coumiricaandip respect of“the ‘whole ¢ar any nai ar pare of of igiprevenuatis to the

2

Jeration, the receipt and sufficiencyof whic’ areWCW THEREFORE, for valuable cons

ROS) dogado hershy santih iat ASS!GNOREA bashavischaawledesd, ASSIO: u

3 Sense6conveyed and assigned, and |by way of fursr assurapee & sale. herely Eanes,es signaayatvl allo TARSSIGNORG fee ig rights2s, tidesd intereetdn-and texfurther app foatieess tor palent, design ragietration, wily
ifpraecton, Fights 2areteay Te whole OF any part ar pars

 
   

 
 
 

 
 
  

  
ve

  

 

  
 
 
 

  

  

 
 

agedher ¥ ‘sional “applicaLON, subatinats 33
applicationss ofany nae SMe < Applloaiigas and Poriher ¢Applications(
debt in ohiain patents, design ogistratieae wudity model sogisteations and all other £BTETROROH, tighis aval dihes relating ip the ton: the fights. ard fo amy palent o

3 sand Dnvistonals { ‘Cleans ye aed heHekt
2

e: eT.patent rolating tathe Appieauonto ubleis any oxic tufioates {“Eixtensions’™ys together with thesightte bring to obtain otherepamiodivs for acts commitedaid Lavesation“ Applicatjane, Grants. Further Appliogtions,

 
  

 
 

 

 

 
 
 

 
 
 
 

 

 

  
 

 
  

in yaspert i
Heigouals aia Exssasiong whether such.acis are gomunitiag before or after tho dale of this

Pagel afd

 

EX1002 - Page 161



EX1002 - Page 162

Docker Wes JODHA PAUS8o

   
 

t that the Invention,

 
Agplications, Granta “anes

hereby @erse, upon rec
any atdall firtheoraleeumments: at the expense afASSIGN
applicable), which ay he pededsary or desivable te cnable J

 
 

assistance andl ty onecuts

SLR SUCERSOFR OYEAS 8 TAS
ah 3 SB arsalar Hf

 
 
 

 

   

 
 

  

 

 
 

 
 
  

 
 

age aasigns (ae sopLcabls), 16 GIS. proceduic. bring prot cinaontuke other:respect ey and aloot the Bivention, Apphostions, Furth s, Divisionaland Extensions, and ary and all patents and regisirations oead theraon and other farnie-<“af
protec re, fights aud tles relating: therato, and ASS. S33 see at

 upaemeat aebat the expense OF ASSIONi{ Rirther documents which may he. eat Gr eecateent 4thet

  
 

  
 hereby8suthorlIse ‘ASSIGNEESE or is patent agentsorattorneystsfiladates and any 4‘her |mad ia

SFeho2 pure ofrecording

 
 

 
   
 

 

Dart,none : ors

 
 
 

SNOR(S) dassdlo hereby at

alent aothorily i isato ASSIS
prmedtiog, FAN,

Divisionals arud Extensions.

mS   
veryY pater. fhe Apel“diene, BigcoerS Apettoasons  

 THIS WORLDWIC MENT shall brute do-ihe benefit af ASSRENERs and assigns, oe el be Binding upon ASSIGNORGS} adh The Success ane 
  

 
  

 
 

  fhig WaWidwdde Asvighiment by “oop

Five Wis ie ee ag 
uyecounterparts, &aawachofWw san ioriginal aad §auch

auumferponis shall together &

EX1002 - Page 162



EX1002 - Page 163

 Dicker Nes 20)OTBORG

3& WHEBEOP, this Worldwide

 
 

 

 
 

‘ 5 es M.,
fara did sae ch

fopldwide Agsigam:

 
ec dhove mamad person, Deson

SOUS SINE.
Ray ona *!

a duly stgn aod ox   

 

 

EX1002 - Page 163



EX1002 - Page 164

2
 SBIAOLOGS LPAI me SsSke a

EREOEdis Workivus Assignmint has been cresutad belowbythe IN WETNESS

undbrsignak 

 
 

 

 
1eesoe‘xinets&eSeae bes)of Sa4fe Ko Kt

 
Page 4 of4

EX1002 - Page 164



EX1002 - Page 165

Electronic AcknowledgementReceipt

ee

seems

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT
Title of Invention: REGISTERS

Customer Number: 63467

Daniel Joseph Krueger/Theresa Evenbly

Filer Authorized By: Daniel Joseph Krueger

Attorney Docket Number: 20160.0031.NPUSOO

Receipt Date: 15-OCT-2019

Filing Date: 27-AUG-2019

Time Stamp: 15:46:44

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

378648

Oath or Declarationfiled Executed_Declaration_Sun.pdf, 3ac79de97196906dba62287e 149981 6ea4
Oec91 
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Information:

Oath or Declaration filed

Warnings:

371867

Executed_Declaration_Qian.pd £3d1d8857db9a3e5f3 3ceeS01 79ed9e0bafq

 

Information: 

Powerof Attorney 
221545

Xtml-POAaia0082.pdf d79f413a695 5 2acfh4e09f2876 149468694

 

Warnings:

Information:

Powerof Attorney
 

Information:

Assignee showing of ownership per 37
CFR 3.73

 
Information:

Assignee showing of ownership per 37
CFR 3.73

Warnings:

147741

Executed_Gen_POA.pdf $b3b1085 13db50144c082118d 297740174
ab720

735933

Stmt3-73aia0096.pdf 9ce7d 1926f0025466e545 b9fa1157c58698)
49.6b

1047902

Executed_Assignment.pdf bbb72c7cSe0c27bal e650aca8b9fed 1eee7|
60476

 

Information: 

TotalFiles Size (in bytes) 2903636
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling date of the 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 PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/552,927

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2 SMALL ENTITY OR SMALL ENTITYi]

BASIC FEE

SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A NA
EXAMINATION FEE
(37 CFR 1.16(9), (p), or (q)} N/A N/A
TOTAL CLAIMS
(37 CFR 1.16(i))
INDEPENDENT CLAIMS
(37 CFR 1.16(h))

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j))

* |f the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

fo|
Independent Minus(37 CFR 1.16(h))

Application Size Fee (37 GFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL TOTAL
ADD'L FEE ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

Total * Minus *
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1,16(h))
Application Size Fee (37 CFR 1.16(s})

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".

*™* Ifthe "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest NumberPreviously Paid For" (Total or Independent)is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

 

 
‘APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

16/552,927 08/27/2019 Junqing SUN 20160.0031.NPUS00
CONFIRMATION NO.1683

63467 INFORMAL NOTICE

Ramey & Schwaller, LLP

5020 Montrose Bld HON.
Suite 750 9,
Houston, TX 77006

92

Date Mailed: 09/10/2019

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However,if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Junging SUN
Haoli QIAN

Questions about the contents of this notice and the

requirementsit sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tgebre/
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UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 
 

APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS
16/552,927 08/27/2019 2631 865 20160.003 1. NPUSOO CONFIRMATION NO.“1683

63467 FILING RECEIPT

5020MontroseBlvd. NO0.NY
Suite 750

Houston, TX 77006

Date Mailed: 09/10/2019

Receipt is acknowledged of this non-provisional utility 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 U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Feestransmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presentedonthis receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTOprocessesthe reply to the Notice, the USPTOwill generate another
Filing Receipt incorporating the requested corrections provided that the requestis grantable.

Inventor(s)
Junqing SUN, Fremont, CA;
Haoli QIAN, Fremont, CA;

Applicant(s)
CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS;

AssignmentFor Published Patent Application
CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/723,701 08/28/2018

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/06/2019

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 16/552,927

Projected Publication Date: 03/05/2020

Non-Publication Request: No

Early Publication Request: No
** SMALLENTITY **
Title

SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

Preliminary Class

375

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory 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 generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate the need of applicants to file 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 accordancewith 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 prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Awww.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be used at any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any waylessen 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 themselvesof 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 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling 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 foreignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products,deliver services, and grow your business, visit http://www.SelectUSA.govorcall
+ 1-202-482-6800.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

cat

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS   
The application data sheetis part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document maybe printed and included in a paperfiled application. 

Secrecy Order 37 CFR5.2:

Oo Portionsorall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.)

 

 

Inventor Information:

 

Middle Name Family Name

 

ResidenceInformation (Select One) @ US Residency Non US Residency Active US Military Service

Mailing Addressof Inventor:

fadaresst|
Address?
|city|| Ban Jose State/Province
[PosiGodeBOtoutsps

finventorBoiRemoveJO

 

 

Remove

Legal Name

[Pret]GivenName___*dMiddleName=iFamilyNameSi
Tfer ba|ff

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

Mailing Addressof Inventor:

Address 2|[1e00 Technology Drive, Fifth Floor
city[Bensose————S—SCS—*diSStateiProvince | A

Postal Code i | US
All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

 

 

 

 
  

 

Correspondence Information:

Enter either Customer Number or complete the CorrespondenceInformation section below.
For further information see 37 CFR 1.33(a).
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

|] An Addressis being provided for the correspondence Information of this application.

Customer Number | 3467
Email Address | spto@rameyfirm.com

 
Application Information:

Total Numberof Drawing Sheets(if any) eo Suggested Figure for Publication (if any) fp|

 

  
Filing By Reference:
Only complete this section whenfiling an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not completethis sectionif
application papers including a specification and any drawingsare beingfiled. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposesofa filing date under 37 CFR 1.53(b), the description and any drawingsof the present application are replaced by this
reference to the previouslyfiled application, subject to conditions and requirements of 37 CFR 1.57(a}.

 
i

Application numberof the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

ee|eeee
Publication Information:

Request Early Publication (Fee required at time of Request 37 CFR 1.219)

  
 

  

  
 
 

Request Not to Publish. | hereby requestthat the attached application not be published under
O 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet doesnot constitute a powerof attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing.
 

 

Please Select One: @ Customer Number US Patent Practitioner ©) Limited Recognition (37 CFR 11.9)
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS 
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the “Application Number”field blank.

Filing or 371(c) Date
Application Number Continuity Type (YYYY-MM-DD)

|laims benefit of provisional {+f 62723701
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

 

  
  

  

 
 

 

 

 
  
  Prior Application Number
  

 

2018-08-28  
 
 
 

 Add  

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval underthe priority document exchange program (PDX)! the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program,applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

Remove

Application Number | Access Code (if applicable)

 

 

 

Additional Foreign Priority Data may be generated within this form by selecting the
Addbutton.

 
 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.
NOTE:By providing this statement under 37 CFR 1.55 or 1.78, this application, withafiling date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS 
Authorization or Opt-Out of Authorization to Permit Access:

Whenthis Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph Ain subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIALfiling of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

 
A. Priority Document Exchange (PDX)- Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and anyotherforeign intellectual property office
participating with the USPTOin a bilateral or multilateral priority document exchange agreementin which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
andits related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application andits related bibliographic data, and (3) the date offiling of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO accessto the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
applicationis filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTOto permit a participating foreign IP office access to the instant
|] application-as-filed. If this box is checked, the USPTOwill not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTOto transmit to the EPO any search results from the instant patent
[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.

NOTE: Oncethe application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS 
Applicant Information:
 

Providing assignmentinformation in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 4

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative whois the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventoris obligated to assign. Person who showssufficient proprietary interest

 

If applicant is the legal representative, indicate the authority to file the patent application, the inventoris:

Nameof the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. x

Organization Name : REDO TECHNOLOGY GROUP LIMITED
Mailing Address Information For Applicant:

 

 

Address 1 gland House

Address 2  

Phone Number

 

   

  
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

AssigneeInformation including Non-Applicant Assignee Information:
 

Providing assignmentinformation in this section does not substitute for compliance with any requirementof part 3 ofTitle
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O 
Application Data Sheet 37 CFR 1.76 —

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

Assignee (1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assigneeis also desired on the
patent application publication. 

Remove  

If the Assignee or Non-Applicant Assignee is an Organization check here.

Organization Name / REDO TECHNOLOGY GROUPLIMITED
Mailing Address Information For Assignee including Non-Applicant Assignee:

rey«(rncidsSterovnce[PS
reouniyé[RX—*YPeslCoeRTO

Sl

 

Phone Number Fax Number 

Email Address   

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.
 

 
Signature:
NOTE:This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However,if this Application
Data Sheet is submitted with the INITIALfiling of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access”section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patentpractitioner if one or more of the applicants is a juristic
entity (€.g., corporation or association). If the applicant is two or morejoint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or morejoint inventor-applicants who have been given
powerof attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.
 

Signature |/Daniel J. Krueger/ Date (YYYY-MM-DD)| 2019-08-27

Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|20160.0031.NPUSO0O 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS 
This collection of information is required by 3 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 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 requirementsof the Act, please be advised that: (1) the general authority for the collection ofthis 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 U.S. Patent and
TrademarkOffice is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings or abandonmentof
the application or expiration of the patent.

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

1 The information onthis form will be treated confidentially to the extent allowed under the Freedom ofInformation 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 Departmentof Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

Arecord 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 counselin the course of settlement negotiations.

Arecord in this system of records may be disclosed,as a routine use, to a Memberof Congress submitting a request involving an individual, to whom
the record pertains, whenthe individual has requested assistance from the Memberwith respect to the subject matter of the record.

A recordin this system of records maybedisclosed, as a routine use, to a contractor of the Agency having needfor the information in order to perform
acontract. Recipients of information shall be required to comply with the requirementsof the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, asa routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

Arecord in this system of records may bedisclosed,as a routine use, to another federal agency for purposesof National Security review (35 U.S.C. 181)
and for review pursuantto the Atomic Energy Act (42 U.S.C. 218(c)).

Arecord from this system of records may bedisclosed, as a routineuse, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSAaspart of that agency's responsibility to recommend improvementsin records managementpractices and
programs, underauthority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

Arecord from this system of records maybedisclosed,as a routineuse, to the public after either 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 37 CFR 1.14, as a routine use,
to the public if the record wasfiled in an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

Arecord from this system of records may bedisclosed, as a routineuse, to a Federal, State, or local law enforcement agency,if the USPTO becomes
aware of a violation or potential viclation of law or regulation. 
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SERDES PRE-EQUALIZER HAVING ADAPTABLE PRESET COEFFICIENT REGISTERS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Provisional Application US 62/723,701, filed 2018-08-

28 and titled "SerDes Pre-Equalizer Having Efficient Adaptation" by inventors J.Sun and H.Qian,

whichis hereby incorporated herein by reference. This application further relates to Application

US 15/654,446, filed 2017-07-19 and titled "SerDes Architecture with a Hidden Backchannel

Protocol" by inventorJ.Sun.

BACKGROUND

[0002] The Institute of Electrical and Electronics Engineers (IEEE) Standards Association publishes

an IEEE Standard for Ethernet, IEEE Std 802.3-2015, which will be familiar to those of ordinary

skill in the art to which this application pertains. This standard provides a common media access

control specification for local area network (LAN) operations at selected speeds from 1 Mb/s to

100 Gb/s over coaxial cable, twisted wire pair cable, fiber optic cable, and electrical backplanes,

with various channel signal constellations. As demand continues for ever-higher data rates,

extensions to the standard must accountfor increased channel attenuation and dispersion even

as the equalizers are forced to operate at faster symbol rates. One potential course of action

employs enhanced equalization techniques, but such techniques should be implemented in a

manner that does not limit performance or introduce undesirable hardware complexity or cost.

SUMMARY

[0003] Accordingly, there are disclosed herein a serializer-deserializer (SerDes) architecture and

method that implements an efficient adaptation interface for transmitter pre-equalizers in a

standards-suitable fashion. An illustrative SerDes (serializer-deserializer) communications

method embodiment may include a transceiver: selecting one of multiple registers to specify

initial pre-equalizer coefficient values; updating the initial pre-equalizer coefficient values during

a training phase; and using the updated pre-equalizer coefficient values to convey a transmit data

stream.

[0004] In an illustrative embodimentof a chip-to-module communicationslink, a port connector
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couples a port transceiver to a pluggable module transceiver, the pluggable module transceiver

including: one or more transmit filters to each pre-equalize a correspondingserial symbol stream

being transmitted to the port transceiver; and a controller having multiple registers, each of the

multiple registers containing a set of initial coefficient values, the controller using one of the

registers to set initial coefficient values for the one or more transmitfilters.

[0005] Each of the foregoing embodiments may be implemented individually or in combination,

and may be implemented with any one or more of the following features in any suitable

combination: 1. each of the multiple registers correspondsto a different channel model. 2. at

least someof the different channel models are for chip-to-module (C2M) channels with different

insertion loss and packageloss characteristics. 3. at least some of the different channel models

presumedifferent types of receiver equalization. 4. said selecting includes using the initial pre-

equalizer coefficient values to determine a performance characteristic for each of the multiple

registers. 5. the performance characteristic is an error signal energy. 6. the performance

characteristic is a bit error rate. 7. updating the selected register with the updated pre-equalizer

coefficient values. 8. one of the registers is selected by the port transceiver to specify the initial

coefficient values. 9. the port transceiver iteratively selects different ones of the multiple

registers and determines a performance characteristic for each. 10. the port transceiver

generates updatesfor the coefficient values of the one or more transmit filters. 11. the controller

saves updated coefficient values in one of the registers. 12. performing simultaneous updatesof

multiple coefficients values. 13. performing coarse updates before performing fine updates of

coefficient values.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the drawings:

[0007] Fig. 1 showsan illustrative communications network.

[0008] Fig. 2 is a diagram ofan illustrative multi-lane communications link model.

[0009] Fig. 3 is a block diagram ofan illustrative communicationslink.

[0010] Fig. 4 is a block diagram of a transmit chain in an illustrative multi-lane transceiver.

[0011] Fig. 5 is a block diagram of a receive chain in an illustrative multi-lane transceiver.

9 -
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[0012] Figs. 6A-6C showfieldsof an illustrative training frame.

[0013] Fig. 7A shows sets of grouped alignment markers in an illustrative multi-lane data

stream.

[0014] Fig. 7B showsa first data stream embodiment having hidden backchannel fields.

[0015] Fig. 7C shows a second data stream embodiment having hidden backchannel fields.

[0016] Fig. 7D showsa third data stream embodiment having hidden backchannel fields.

[0017] Fig. 8 is a flowchart of an illustrative multi-lane communications method.

[0018] Fig. 9 is a block diagram ofan illustrative pluggable module.

[0019] It should be understood, however, that the specific embodiments given in the drawings

and detailed description do notlimit the disclosure. On the contrary, they provide the foundation

for one of ordinary skill to discern the alternative forms, equivalents, and modifications that are

encompassedin the scope of the appended claims.

DETAILED DESCRIPTION

[0020] The disclosed apparatus and methods are best understood in the context of the larger

environments in which they operate. Accordingly, Fig. 1 shows an illustrative communications

network 100 including mobile devices 102 and computer systems 104A-C coupled via a routing

network 106. The routing network 106 maybeorinclude, for example, the Internet, a wide area

network, or a local area network. In Fig. 1, the routing network 106 includes a network of

equipment items 108, such as switches, routers, and the like. The equipment items 108 are

connected to one another, and to the computer systems 104A-C, via point-to-point

communication links 110 that transport data between the various network components.At least

some of the links 110 in network 106 are high-speed multi-lane links such as Ethernet links

operating in compliance with the IEEE Std 802.3-2015 (or later) at 10 Gb/s or more.

[0021] Fig. 2 shows a communications link between two nodes 202, 204, that operate in

accordance with the ISO/IEC Model for Open Systems Interconnection (See ISO/IEC 7498-

1:1994.1) to communicate over a physical medium represented by transmit and receive channels

206. The interconnection reference model employs a hierarchy of layers with defined functions

and interfaces to facilitate the design and implementation of compatible systems by different
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teams or vendors. While it is not a requirement, it is expected that the higher layers in the

hierarchy will be implemented primarily by software or firmware operating on programmable

processors while the lower layers may be implemented as application-specific hardware.

[0022] The Application Layer 208 is the uppermost layer in the model, and it represents the user

applications or other software operating on different systems (e.g., equipment 108), which need

a facility for communicating messages or data. The Presentation Layer 210 provides such

applications with a set of application programming interfaces (APIs) that provide formal syntax,

along with services for data transformations (e.g., compression), establishing communication

sessions, connectionless communication mode, and negotiation to enable the application

software to identify the available service options and select therefrom. The Session Layer 212

provides services for coordinating data exchange including: session synchronization, token

management, full- or half-duplex mode implementation, and establishing, managing, and

releasing a session connection. In connectionless mode, the Session Layer may merely map

betweensession addresses and transport addresses.

[0023] The Transport Layer 214 provides services for multiplexing, end-to-end sequencecontrol,

error detection, segmenting, blocking, concatenation, flow control on individual connections

(including suspend/resume), and implementing end-to-end service quality specifications. The

focus of the Transport Layer 214 is end-to-end performance/behavior. The Network Layer 216

provides a routing service, determining the links used to make the end-to-end connection and

when necessary acting as a relay service to couple together such links. The Data link layer 218

serves as the interface to physical connections, providing delimiting, synchronization, sequence

and flow control across the physical connection. It may also detect and optionally correct errors

that occur across the physical connection. The Physical layer 222 provides the mechanical,

electrical, functional, and procedural means to activate, maintain, and deactivate channels 206,

and to use the channels 206 for transmission of bits across the physical media.

[0024] The Data Link Layer 218 and Physical Layer 222 are subdivided and modified slightly by

IEEE Std 802.3-2015, which provides a Media Access Control (MAC) Sublayer 220 in the Data Link

Layer 218 to define the interface with the Physical Layer 222, including a frame structure and

transfer syntax. Within the Physical Layer 222, the standard provides a variety of possible
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subdivisions such as the one illustrated in Fig. 2, which includes an optional Reconciliation

Sublayer 224, a Physical Coding Sublayer (PCS) 226, a Forward Error Correction (FEC) Sublayer

228, a Physical Media Attachment (PMA) Sublayer 230, and a Physical Medium Dependent (PMD)

Sublayer 232.

[0025] The optional Reconciliation Sublayer 224 merely maps between interfaces defined for the

MAC Sublayer 220 and the PCS Sublayer 226. The PCS Sublayer 226 provides

scrambling/descrambling, data encoding/decoding (with a transmission code that enables clock

recovery and bit error detection), block and symbol redistribution, PCS alignment marker

insertion/removal, and block-level lane synchronization and deskew. To enable bit error rate

estimation by componentsof the Physical Layer 222, the PCS alignment markerstypically include

Bit-Interleaved-Parity (BIP) values derived from the precedingbits in the lane up to and including

the preceding PCS alignment marker.

[0026] The FEC Sublayer 228 provides, e.g., Reed-Solomon coding/decoding that distributes data

blocks with controlled redundancy across the lanes to enable error correction. In some

embodiments (e.g., in accordance with Article 91 or proposed Article 134 for the IEEE Std 802.3),

the FEC Sublayer 228 modifies the numberof lanes. For example, under proposed Article 134, a

four-lane outgoing data stream (including PCS alignment markers) may be converted into a two-

lane transmit data stream. Conversely, the FEC Sublayer 228 may convert a two-lane receive data

stream into a four-lane incoming data stream. In both directions, the PCS alignment markers may

be preserved, yielding pairs (or more generally, "sets") of grouped PCS alignment markers in the

multi-lane data streams being communicated to and from the PMA Sublayer 230. (Article 91

provides for a 20-to-4 lane conversion,yielding sets of 5 grouped PCS alignment markers in each

lane of the data streams communicated between the FEC and PMAsublayers.)

[0027] The PMA Sublayer 230 provides lane remapping, symbol encoding/decoding, framing,

and octet/symbol synchronization. In at least some contemplated embodiments, the multi-lane

data stream 231 communicated to and from the PMA Sublayer 230 complies with the attachment

unit interface (AU!) requirements of the IEEE standard. Several varieties of the AUI requirements

exist and are named based on the nominal bit rate and the number of lanes. For example,

Annexes 120E and 135G to the IEEE standard provide requirements for SOGAUI-1, 100GAUI-2,

EX1002 - Page 195



EX1002 - Page 196

20160.0031

200GAUI-4, and 400GAUI-8, which respectively employ 1, 2, 4, and 8 lanes of NRZ signaling at a

per-lane symbol rate of 53.125 GBd. Recently proposed extensions provide requirements for

100GAUI-1, 200GAUI-2, 400GAUI-4, and 800GAUI-8, which respectively employ 1, 2, 4, and 8

lanes of PAM4signaling at per-lane symbol rates of 53.125 GBd.

[0028] The PMD  Sublayer 232 specifies the transceiver conversions between

transmitted/received channel signals and the corresponding AUI-compliant bit (or digital symbol)

streams. The PMD Sublayer also implements an initial start-up of the communications channels

206, optionally conducting an auto-negotiation phase and a link-training phase before entering

a normal operating phase. The auto-negotiation phase enables the end nodes to exchange

information about their capabilities, and the training phase enables the end nodesto adapt both

transmit-side and receive-side equalization filters in a fashion that combats the channel non-

idealities

[0029] More information regarding the operation of the sublayers, as well as the electrical and

physical specifications of the connections between the nodes and the communications medium

(e.g., pin layouts, line impedances, signal voltages & timing), arrangements of the

communications medium (e.g., the network topology), and the electrical and physical

specifications for the communications medium itself (e.g., conductor arrangementsin copperor

fiber optic cable, limitations on attenuation, propagation delay, signal skew), can be found in the

standard, and any such details should be considered to be well within the knowledge of those

having ordinary skill in the art. The discussion below focuses on modifications specific to the

present disclosure.

[0030] Fig. 3 provides a block diagram of those portions of nodes 202, 204, that may implement

the Data Link Layer 218 and Physical Layer 222. Transceivers 302 for multiple transmit and receive

channels are coupled to a host interface 304. The transceivers 302 and host interface 304 may

be, e.g., part of a network interface peripheral coupled to the I/O bus of a personal computer,

server, network switch, or other network-connected electronic system. The host interface 304

may implement the MAC Sublayer, optional Reconciliation Sublayer, and PCS Sublayer, and

elements of the FEC, PMA, and PMD Sublayers, as application-specific integrated circuitry to

enable high-rate processing and data transmission. The illustrated transceivers 302, preferably
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embodied as application-specific integrated circuitry for very high-rate serial data transmission

and reception, include multiple pairs of a receiver 306 and transmitter 308, each pair coupled to

twounidirectional channels (a receive channel and a transmit channel) to implement one lane of

a multi-lane physical connection. The physical connection thus accepts from each nodetransmit

channel signals representing a multi-lane transmit stream and conveys the signals to the other

node, delivering them as receive channel signals representing a multi-lane receive data stream.

The receive signals may be degraded due to the physical channel's introduction of noise,

attenuation, and signal dispersion.

[0031] Note that while the following discussion glosses over the traces conveying AUI-compliant

multi-lane stream 231 between the PMA Sublayer 230 and the PMD Sublayer 232, focusing

instead on communication channels 206, the disclosed principles are also applicable to this so-

called "chip-to-module" (C2M) link, which will receive more detailed consideration after the

description of Figs. 4-5.

[0032] Figs. 4 and 5 provide a more detailed block diagram ofillustrative transmit and receive

chains in the sublayers below the PCS. The transmit chain in Fig. 4 accepts a four-lane data stream

from the PCS. Pursuant to the standard, the PCS data stream is already encoded with a

transmission code that provides DC balance and enables timing recovery. The PCS data stream

lanes further include PCS alignment markers for synchronizing the lanes with each other. Once

the data stream lanes are aligned, an alignment marker removal module 402 removes the

alignment markers from each lane, passing them to a downstream alignment marker insertion

module 406. A transcoding module 404 modifies the transmission code from a 64b/66b cade to

a 256b/257b code more appropriate for use with the Reed-Solomon encoder. By repeatedly

transcoding four 66-bit blocks taken in parallel from the four incoming lanes into individual 257-

bit blocks, the transcoding module mayessentially convert the four lanes into a single lane data

stream.

[0033] The previously-mentioned alignment marker insertion module 406 accepts the PCS

alignment marker information from removal module 402 and thesingle-lane data stream from

transcoding module 404. The insertion module 406 combines the alignment marker information

from the four lanes in a manner discussed further below to form a set of grouped alignment

~I

EX1002 - Page 197

fray



EX1002 - Page 198

20160.0031

markers in a 257-bit block and, accounting for the operation of the transcoding module 404,

inserts the alignment block in a fashion that preservesits location relative to the other data in

the data stream 407. As described further with respect to Figs. 7A-7C, the alignment block is

designed to account for the operation of the encoder module 408 and symboldistribution

modules 409 such that the alignment markers appear essentially intact and in order in the two-

lane transmit data stream crossing boundary 410.

[0034] A Reed-Solomon (RS) encoder module 408 operates on 10-bit "symbol" blocks of the data

stream 407 from the insertion module 406, adding redundancy to enable downstream correction

of symbol errors. Typically, the encoder module 408 operates to preserve the original data

stream content while appending so-called "parity" information, e.g., 30 parity symbol blocks

appended to 514 data symbol blocks to form a complete code word block. Thus the alignment

blocks inserted by module 406 will remain present in the output data-stream from the encoder

module. A symbol distribution module 409 distributes code word symbols across multiple

transmission lanes in round-robin fashion, directing each lane to a corresponding transmitter.

Boundary 410 may be considered as the boundary between the FEC sublayer 228 and the PMA

sublayer 230. Whereit is desired to maintain this boundary as strongly as possible, the PMA

sublayer may include an alignment marker detection module 411A (and 411B) for each lane of

the transmit data stream to detect the alignment markers inserted by module 406 with suitable

data buffering. Alternatively, this boundary can be relaxed and the alignment marker detection

modules 411A, 411B omitted in favor of appropriate direct signaling from the alignment marker

insertion module 406. In either case, the training control modules 420A, 420B control the

multiplexers 412A, 412B in each lane, based at least in part on detection signals indicating the

presence of the alignment markers.

[0035] Multiplexers 412A, 412B forward the encoded data streamsto serializer modules 414A,

414B during normal operations and in the absence of alignment markers. During auto-

negotiation and training phases, the multiplexers supply negotiation and training data streams

from the training control modules 420A, 420B to theserializers. During normal operations in the

presence of alignment markers, the multiplexers 412A, 412B (acting as alignment marker

replacement modules) supply the serializer modules with modified alignment markers as
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discussed further below. Theserializers 414A, 414B, each accept a stream of transmit data blocks

and convert the stream of blocks into a (higher-rate) stream of channel symbols. Where, for

example, a 4-PAM signal constellation is used, each serializer may produce a stream of two-bit

symbols.

[0036] Each stream of channel symbols is filtered by a pre-equalizer module 416A, 416B to

produce a transmit signal, which is amplified and supplied to the transmit channel by a driver

418A, 418B. The pre-equalizer modules compensatefor at least some of the channel dispersion,

reducing or eliminating the need for receiver-side equalization. Such pre-equalization may be

advantageous in that it avoids the noise enhancement often associated with receiver-side

equalization and enables digital filtering with a reduced bit-width. The bit width reduction

directly reduces power consumption by requiring a less complexfilter, but may further reduce

power consumption by obviating the parallelization that a more complexfilter might require to

operate at the required bandwidth. However, pre-equalization generally requires knowledge of

the channel.

[0037] One or moretraining controllers 420A, 420B, operate to characterize the channel after

conducting an initial auto-negotiation phase. During the auto-negotiation phase, at least one

training controller generates a sequence of auto-negotiation frames conveying capabilities of the

local node to the remote node and negotiating to select a combination of features to be used for

subsequent communications. When the auto-negotiation phase is complete, each training

controller generates a sequence oftraining frames, so that training is carried out independently

on each ofthe lanes.

[0038] An illustrative training frame 602 is now described with reference to Figs. 6A-6C. The

training frame 602 begins with a frame marker 604 indicating the start of the training frame. The

frame marker 604 is followed by a coefficient update field 606, a status report field 608, and a

training pattern 610. Unlike the training pattern, which provides a spectrally-dense channel

symbol sequencetofacilitate training, the preceding fields are sent using differential Manchester

encoding to facilitate timing recovery and ensure reliable communication even with untrained

equalizers.

[0039] Fig. 6B showsan illustrative coefficient update field 606, having a two-bit request field
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612 to indicate whether a selected coefficient should be incremented, decremented, maintained

at the present value, or disabled; a six-bit selection field 614 to select one of up to 64 pre-

equalizer coefficients; a two-bit modulation field 616 to select a desired modulation scheme (e.g.,

2-PAM, 4-PAM,with or without precoding); a one-bit filter length field 618 to indicate whether

the pre-equalization filter should be short (no more than four coefficients) or long (more than

four coefficients); and a two-bit initialization request field 620 to select a pre-programmedset of

pre-equalization coefficient values. The unlabeled fields may be reserved for future use. The

training controller(s) may use the coefficient update field 606 to convey backchannel information,

i.e., adjustments to the pre-equalization filter coefficients of the remote transmitter.

[0040] Fig. 6C showsan illustrative status report field 608, having a three-bit coefficient status

field 622 to report a successful update to a coefficient, an unsuccessful update, or an error

condition (e.g., coefficient not supported, maximum voltageor coefficient limit reached); a one-

bit and five-bit (totaling six bit) coefficient selection echo field 624 to echo back the coefficient

selection from the remote node;a onebit initial condition status field 626 to report successful or

unsuccessful setting of the coefficient values to an initial set of preprogrammed values; a one-bit

lock status field 628 to indicate whether the receiver has achieved frame lock; a modulation

status field 630 to report which modulation schemeis being employed by the transmitter; and a

one-bit receiver ready field 632 to indicate whether the local node has finished training and is

ready to begin data transmission. The training controller(s) may use the status report field 608

to convey confirmations and other local status information to the remote node.

[0041] Returning to Fig. 4, the one or more training controllers 420A, B, receive backchannel

information extracted by the receiver from the received data stream and use the backchannel

information to adjust the coefficients of the pre-equalization filters. The controllers further

receive "remote info", which includes locally-generated information for adapting the coefficients

of the pre-equalization filter in the remote node. Based on this information the controllers

populate the coefficient selection field 614 and request field 612 of the training frames to provide

backchannel information to the remote node. As training frames are employed only during the

training phase, and as it may be desirable to continue updating the pre-equalization filter during

normal operations, the training controller(s) 420 may include similar backchannel information in

- 10 -
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or with the modified alignment markers supplied via multiplexers 412A, 412B during normal

operations.

[0042] Though shown as a single lane, the 10-bit symbol blocks of data stream 407 can

conceptually be arranged into twolanesin anticipation of the operation of symbol distribution

module 409, which places adjacent symbol blocks in alternate lanes. Fig. 7A shows a 514 symbol

message word 702 (corresponding to the length of twenty 257-bit blocks from transcoding

module 404) in this fashion, with broken outline for the 30 parity symbols 719 to be appended

by the Reed-Solomon encoder 408 to form a complete 544 symbol code word. The spacing of the

alignment markersin the four-lane PCS data stream is such that when a set of grouped alignment

markers are inserted in the data stream 407, the grouped alignment markers form the first 257

bits of a message word 702 (and also thefirst 257 bits of the resulting Reed-Solomon codeword)

while data blocks 718 occupy the remainder of the message word. Within these 257 bits, the

information from the four PCS data stream alignment markers are arranged in alternating 10-bit

symbol blocks so that within each lane the information appears, in order, and as essentially intact

PCS alignment markers 704, 706, 708, and 710. As the four 64-bit alignment markersfall one bit

short of the 257-bit length of blocks put out by the transcoding module, a one-bit pad 714 is

appended to the grouped alignment markers. Moreover, within these first 257 bits of the

message word 702, the alignment markers don't align well with the 10-bit symbol block

boundaries. To fill out a full 10-bit symbol in lane 0, a 2-bit portion of marker 710 is excerpted

from position 712.

[0043] The alignment markers in the four lane PCS data stream carry bit-interleaved parity values

(A, B, C, D in inverted and non-inverted versions) and employ unique marker (UM) patterns that

are lane specific. The alignment insertion module 406 modifies the pattern of alignment marker

706 to agree with that of alignment marker 704, so that they share a common marker (CM)

pattern to facilitate detection and synchronization of the twolanesat the receiver. The BIP values

are preserved. While alignment makers 708, 710 could in theory be used to make the

synchronization process more robust, their presenceis only necessaryfor identifying lanes at the

beginning of the communications process and thereafter only to convey the contentsof their BIP

fields. Once the lanes have been identified, the lane-specific patterns for markers 708, 710 are

- 11 -
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redundant and these patterns may be omitted to make room for backchannel information. Thus

multiplexers 412A, 412B, optionally with the support of alignment marker detection modules

411A, 411B, may replace the sets of grouped alignment markers with modified versions as shown

in Figs. 7B-7D.

[0044] In some embodiments, the replacements begin only after a "settling period" (e.g., for one

second after the multi-lane communications begin) or after a predetermined number (e.g., 100)

of grouped alignment markers have beensent, with all sets of grouped alignment markers being

modified thereafter. In other embodiments, the replacements occur periodically, with 1 out of

every 2 sets being replaced, or 2 out of 3, or (N-1) out of N, with N potentially ranging as high as

10° to provide at least one unmodified set on the order of once per second. In still other

embodiments, the replacement may occur on an as-neededbasis, e.g., when degradationordrift

is observed in the performance of the equalizers. In these as-needed embodiments, the

replacements may begin upon detection of the reduced performance and continue until training

convergenceis achieved.

[0045] In Fig. 7B the UM alignment markers 708 and 710 are replaced in their entireties by a

backchannel adaptationfield 722 having 66 bits and a backchannel status field 724 having 63 bits

(including the former pad bit 714). At the receiver, the backchannel information is extracted and

the alignment markers 708, 710 restored with placeholders for the lost BIP (inverted and non-

inverted) values. With SerDes systems employing forward error correction, the BIP values are no

longer essential for determining bit error rates, and in this implementation the BIP values are

sacrificed for additional backchannel bandwidth that will not substantively impact the operation

or throughput of the higher sublayers and layers.

[0046] Nevertheless, different implementations may be employed to prevent the loss of BIP

values in the restored alignment markers.In Fig. 7C, the UM patterns and inverted BIP values are

dropped from alignment markers 708, 710 while the non-inverted BIP values are left in place.

The UM patterns and inverted BIP values are replaced by an adaptation field 732A, 732B (for

marker 708) and a status field 734A, 734B. This approach preserves alignment markers 704 and

706 unchanged from the markers inserted by module 406 while reallocating 56 bits from each of

markers 708, 710 for hidden backchannel fields 732, 734. At the receiver, the backchannel
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information is extracted and the alignment markers 708, 710 restored (and the BIP values

preserved) without impact on the operation or throughput of the higher sublayers and layers.

[0047] In Fig. 7D, alignment markers 704, 706 are modified to replace their inverted BIP values

with the non-inverted BIP values from alignment markers 708, 710. Their CM patterns remain

unaffected so that the standard synchronization processstill functions. Meanwhile, additional

space is made available for backchannel information. As in Fig. 7B, backchannel adaptation field

722 has 66 bits while backchannel status field 724 has 63 bits (including the former pad bit 714).

At the receiver, the backchannel information is extracted and the alignment markers 704, 706,

708, 710 are fully restored (and the BIP values preserved) without impact on the operation or

throughput of the higher sublayers and layers.

[0048] As with the training frame, the backchannel informationfield(s) of the modified alignment

markers may providea six-bit field for selecting pre-equalization filter coefficients; a two-bit field

for specifying that the selected coefficient should be incremented, decremented, maintained, or

disabled; and perhaps a one-bit field for indicating whether the backchannel information field

contains a valid commandor should be ignored. The backchannel information field(s) may further

provide a status report, with a six-bit field for echoing a filter coefficient selection; a two-bit field

for indicating whether the coefficient has been updated, not updated, is at its limit, or is not

supported; and perhapsa one-bit field for indicating that the receiver has obtained a lock on the

lane alignments.

[0049] In an alternative embodiment, each coefficient of the pre-equalization filter may have a

bit pair allocated within the modified alignment markers to indicate (in the adaptation field)

whether that coefficient should be incremented, decremented, maintained, or disabled; or (in

the status field) to indicate whether that coefficient is maximized, minimized, updated, or not

updated.

[0050] As with the training frame, the backchannel information fields of the modified alignment

markers may be encoded using differential Manchester encoding to ensure reliable delivery.

Additionally or alternatively, reliability of the backchannel information field delivery may be

enhanced using other techniques. For example, the backchannel information field may be sent

redundantly, using multiple copies of a field to enable error detection and (for three or more
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copies) voting-based error correction. (Notably, a standards-compliant alignment marker

includes a bitwise-inverted duplication of each element, which can be extended to include the

backchannel information field. If an odd numberof copiesis desired, the last field may be partly

inverted.) A parity check or short FEC code mayalso provide controlled redundancy enabling the

detection and possible correction ofbit errors.

[0051] Having discussed the transmit chain and thefields (including hidden fields 722-724 or 732-

734) potentially employed to communicate backchannel information during the training and

normal operations phases, we turn now to the operation of an illustrative receive chain such as

that shown in Fig. 5. The receive chain obtains analog electrical signals from different receive

channels (indicated by LaneO-rx and Lane1-rx). These may be obtained directly from electrical

conductors, if the physical medium is an electrical bus or cable, or indirectly via transducersif the

physical medium is wireless. Low noise amplifiers (LNA) 502A,B, each provide a high input

impedance to minimize channel loading and amplifies the receive signal to drive the input of a

continuoustime linear equalizer (CTLE) filter 504A,B.

[0052] CTLEfilters 504A,B provide continuous time filtering to shape the receive signal spectrum

in an adaptive fashion to reduce the length of the channel impulse response while minimizing

leading inter-symbol interference(ISI). Decision feedback equalizers (DFE) 506A,B operate on the

filtered signals to correct for trailing IS! and detect each transmitted channel bit or symbol,

thereby producing a demodulated digital data stream. Some embodiments employ oversampling.

Clock recovery and adaptation modules 508A,B derive a sampling clock signal from the input

and/or output of the DFE's decision element and supply it back to the DFE to control timing of

the symbol detection. The adaptation modules 508A,B further derive an error signal of the DFE

decision element's input relative to the output or (during the training phase) to a known training

pattern, and use the error signal to adapt the DFE coefficient(s) and the response of the CTLE

filters. The adaptation modulesstill further use the error signal to generate "remoteinfo", i.e.,

adaptation information for the remote pre-equalizers. This remote info is supplied to the training

controller(s) 420 (Fig. 4).

[0053] Deserializers 509A,B group the digital receive data stream bits or symbols into blocks to

enable the use of lower clock rates for subsequent on-chip operations. Alignment marker
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detection modules 510A, 510B monitor the receive data stream to detect the CM pattern of the

alignment markers and achieve alignment marker lock during normal operations, or during

training operations to detect the training frame markers and achieve lock thereto. The

backchannel information extraction modules 511A, 511B extract the backchannel information

from the appropriate portions of the training frames and alignment markers, providing the pre-

equalizer adaptation information and status report information to the training controller(s) 420.

During normal operations, the multiplexers 512A, 512B, operating under control of the extraction

modules 511A, 511B, replace the modified alignment markers with sets of grouped PCS

alignment markers, thereby hiding the backchannel information fields from the higher layers. As

with the transmit chain, the receive chain may impose a hard boundary 526 between the PMA

sublayer and the FEC sublayer, or alternatively, the alignment marker detection information may

be communicated to the FEC lane deskew module 513.

[0054] During normal operations, the receive data streams from the deserializers are aligned by

an FEC lane deskew module 513. If the FEC lanes have somehow gotten switched, an FEC lane

reordering module 514 detects the switch based on the contents of the alignment markers and

compensatesfor the switch as the two lanes are multiplexed on a symbol-block basis into a single

lane. An RS decoder module 516 operates on the single lane data stream to detect and correct

any symbol errors, removing the FEC coding redundancy(parity symbols) during the decoding

process.

[0055] A transcoding module 520 converts the 256b/257b transmission code wordsinto blocks

of four 64b/66b transmission code wordsdistributing the 66-bit code word blocks across four

PCS lanes. An alignment marker insertion module 524 converts the sets of grouped alignment

markers into individual alignment markers having lane-specific UM patterns, and inserts the

individual alignment markers at appropriate positions in the four lanes, accounting for the

operation of the transcoding module 520. The four lane PCS data stream is provided to the higher

hierarchy layers of the node for eventual communication of the conveyed data to the destination

application.

[0056] With a sufficiently long pre-equalization filter, the DFE feedbackfilter may be kept quite

short, at say 1 or 2 taps, and even when the channel hasa relatively lengthy channel response,
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the pre-equalization filter may obviate any need for a digital feed forward equalizer (FFE) filter.

In this case, the power savings associated with this architecture is expected to be substantial.

With temperature changes and general evolution of the channel, however, ongoing adaptation

of the pre-equalization filter (i.e., during the normal operations phase) is expected to be

necessary.

[0057] Returning now to the C2M link, the PMD Sublayer 232 may often be implemented in the

form of a pluggable module (e.g., a small form-factor pluggable (SFP) or one of its many variations

including SFP+, cSFP, SFP-DD, QSFP, QSPF+, QSFP14, QSFP28, QSFP56,etc.) that is inserted into a

port in a host such as a switch or a router. The pluggable module may be essentially a

concatenation of the PMA Sublayer and transceiver componentsset forth in Figs. 4-5 to support

bi-directional communications between the AUI lanes and the communication channels with or

without the accompanying FEC encoding/decoding elements, as shownin Fig. 9. (The "Link Ctl"

elements are each an aggregation of blocks 420, 508, and 511.) The stream 231 being

communicated between the PMA and PMD sublayers may be transmitted from a packaged

integrated circuit mounted to a printed circuit board (PCB) in the host, through traces on the PCB,

through a "mated connector"(i.e., a receptacle with plug inserted to provide electrical contact

betweenrespective pins), through a capacitance, through traces on the PCB in the module, to a

packaged integrated circuit mounted to the PCB module. The stream also includes signals

traveling the opposite direction. At the contemplated signaling rates (26.5625 GBd or 53.125

GBd), the C2M link model includes up to 20 dB of signal attenuation (up to 4dB host package, up

to 11.5dB host side trace, about 2.5 db module side trace, and about 2 dB module package).

[0058] The pluggable module should be usable with the widest possible range of host ports. Even

though each port may be advertised as being compliant with the standard, different host

manufacturers may employ different integrated circuit packages and different PCB layouts to

connect the packagedICs to the ports, causing the equivalent C2M link model to vary significantly

between manufacturers or even between different products of a given manufacturer. To a

limited extent, the host transceivers could be equipped with transmit-side and receive-side

equalization that at least partly compensates for such variation; however there are severe

limitations on the area, complexity, and poweravailable on the hostside of the link. A better
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option is to provide the pluggable module with flexibility to adapt to the different C2M link

characteristics.

[0059] Accordingly, the manufacturer of the pluggable module may formulate a range of C2M

link models using different assumptions based on known or predicted layouts and link

characteristics, including "reference" transceivers. For example, the host-side receivers might be

presumed to employ a continuous time linear equalizer (CTLE) in combination with any oneof:

(a) a four-tap DFE with a maximum first post-cursor tap coefficient of 0.5; (b) a four-tap DFE with

a maximum first post-cursor tap coefficient of 0.2; (c) a four-tap DFE with a maximum first post-

cursor tap coefficient of 0.0; (d) a five-tap linear equalizer with a one-tap DFE; (e) a five-tap linear

equalizer with no DFE. These receiver assumptions, combined with different host-side trace

lengths and packagelosses, may give rise to a reasonable numberof potential C2M link models

categories.

[0060] With the foregoing context, we now turn to certain variations offering more efficient

training and adaptation of the pre-equalization implemented by the transmitter-side feed

forward equalizer (FFE), suitable for a standard interface. As an initial matter, we may specify a

maximum numberof FFE coefficients for the pre-equalizer, e.g., 64 coefficients. We may further

specify a minimum range for each coefficient and a minimum resolution such as, e.g., 1/64 or

1/128 offull swing. The drivers 418 (Fig. 4) operate as digital to analog converters, which we may

require to provide a minimum equivalent number of bits (ENOB), e.g., 5 bits. The resulting

combinatorial range of potential FFE coefficient values may be impractically large for a naive

training approach.

[0061] However, there are certain constraints, such as the reasonable number of C2M link model

categories, that may be taken into account to improve the efficiency of the training and

adaptation process. For the communication channels, we may require the channels to satisfy

certain minimum qualification thresholds for, e.g., copper wire cabling or printed circuit board

traces, which can be modeled. These madels enable the design of "default" pre-equalizer

coefficients for each case, e.g., minimum-quality channels, typical quality channels, and

predictable variations thereof. The models, or at least the minimum qualification thresholds, may

be chosento require that the bulk of the pre-equalizer coefficient energy be concentrated at
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three or four major taps near the cursor(i.e., the FFE tap with nominally zero delay). The

remainder of the coefficient taps may then be employed for reflection ("echo") reduction.

[0062] As another constraint, the transmitter FFE is expected to be limited in terms of power

and/or maximum permitted voltage swing, such that the sum total of the coefficient values

(including the sum of their absolute values) can be no greater than a predetermined limit. Once

the limit is reached, the increase in magnitude of one coefficient value may need to be offset by

the reduction in magnitude of at least one other coefficient value.

[0063] With the foregoing constraints, the "reasonable number" of channel model categories

may be on the orderof 16 or 32. Accordingly, we may provide a setof, e.g., 16 or 32 registers for

the training controllers 420 (Fig. 4) or link controllers (Fig. 9) to store default coefficient values.

A first register may store a vectorof coefficient values suitable for a first channel response(e.g.,

a minimum-quality channel); a second register may store a vector of coefficient values suitable

for a second channel response (e.g., a near-minimum quality channel with reduced dispersion);

and so on. In some contemplated embodiments, the default coefficient values for each register,

or at least some of the registers, would be set by the standard based on different channel loss

profiles, while others of the registers may be reserved for configuration by customers of the

original equipment manufacturer (OEM). In any case, at least some of the default coefficient

values are preferably capable of being overwritten by the system controller or as part of the

operating protocol to remember previous solutions and provide faster start-ups or failure

recoveries. As part of the negotiating phase or training process, the coefficient values in each

register may be communicated between the transmitter and receiver.

[0064] As previously mentioned, the channel qualification requirements are expected to enable

pre-equalizer coefficient energy to be concentrated at the first three to four FFE taps, and thus

in at least some contemplated embodiments the default coefficient values specified by the

standard may be potentially nonzero for only the first four taps and may bezero forall higher

taps. (In embodiments permitting the default coefficient values to be overwritten, this constraint

may be omitted at least with respect to the replacementvalues.) To allow for fine-tuning of the

default coefficient values, the standard may constrain the sum of the absolute value of the

default coefficients to no more than certain percentage, e.g. 80%, of the predetermined limit for
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pre-equalizer. At least one of the default coefficient value registers is expected to provide a good

starting point for training/adaptation, i.e., by providing an open decision eye at the input to the

decision elementif the receiver design is close to the reference receiver provided by the standard.

With this starting point, the percentage constraint leaves room for convex optimization via

known filter adaptation procedures such as, e.g., least mean squares (LMS) adaptation, or

recursive least squares (RLS) adaptation. (The coefficient adaptations can be conveyed via the

backchannelor via the managementinterface as discussed previously.) The reserved percentage

(e.g., 20%) can thus be used to cancel reflections or increase signal swing as provided by the

adaptation procedure.

[0065] Preferably, the predetermined limit on the sum of coefficient values is enforced (at least

for the default coefficient values) by either the transmitter's training controller, or by the

adaptation procedure which may be implemented at the receiver. If the limit is exceeded, the

coefficient values for at least the major FFE taps, which may alternatively characterized as the

first four taps or the largest coefficient magnitudes (though these are not necessarily the same),

may be proportionally reduced to make room for further optimization.

[0066] Thus the pre-equalizer training/adaption process may proceed in stages. In a first stage,

the default coefficient values are determined and stored in a set of registers. The default values

may be set by the standard, and overwriting of the values by manufacturers, by system vendors,

or alternatively by system controllers in the course of normal operations, may be permitted. Ina

second stage, the default coefficient values are communicated between the transmitter to the

receiver, e.g., as the result of a register scan requested by the receiver during the auto-

negotiation and/or training process when the channel is enabled or is recovering from failure.

The receiver may select the starting point for the pre-equalizer optimization process by selecting

one of the registers. In the third stage, as the training phase progresses, the receiver may

communicate pre-equalization coefficient updates to the transmitter to reduce the bit error rate

(BER). Such updates may also be communicated via the hidden backchannel discussed previously,

or via a managementinterface, during the ongoing operation of the channel.

[0067] At least some system embodiments will support simultaneous updating of multiple pre-

equalizer coefficient values. In at least some implementations, these systemswill also support
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coarse adaptation and fine adaptation steps to accelerate the training process. The training

controller may maintain status registers with fields for the sum of absolute values of current

coefficient values, the total margin (i.e., difference between the sum and the predetermined

limit), and the margin for each coefficient (i.e., how far the current value is from the maximum

or minimum value, whichever is nearest. The fields may be bit-limited without rollover,i.e., the

maximum value also representsall larger values. For example the total margin field may have

four bits, while the margin field for each coefficient might have only twobits.

[0068] Fig. 8 is a flow diagram of the an illustrative communications method. Asthe link is first

established, which may happen, e.g., during automated testing as part of the manufacturing

process, when a moduleis inserted into a port, and/or when a cable connector is inserted into a

module the training controller or link controller (hereafter, just "controller") employs an

autonegotiation or backchannel communication process in block 802 to determine whether the

remote transmitter has a set of preset coefficient registers. A check is made in block 804 to

determine whether any such registers remain untried. If so, in block 806, the controller selects

the first remaining untried register by instructing the remote transmitter to program the transmit

pre-equalizer in each lane with the preset coefficient values from that register. The remote

transmitter uses the pre-equalizers to transmit data, and in block 808 the receiver demodulates

the multiple receive signals, e.g., with a DFE, to estimate or measure errorsignals (the difference

betweenthe equalized receive signals and an idealized receive signal). For training patterns, the

idealized receive signal is known, whereasfor transmitted data, the idealized receive signal may

be estimated. The energy or average amplitude of the difference is determined in block 810 to

serve as an indicator of how well the selected preset coefficient values are performing.

[0069] Blocks 804-810 are repeated until the performance of each of the preset coefficients in

each register have been evaluated. Then, in block 812, the best register is selected, with the

remote transmitter being instructed to use those preset coefficients as a starting point for the

next phase. The remote transmitter programs the pre-equalizer with the preset coefficients from

the selected register and transmits a training pattern and/or data. In block 818, the receiver

demodulates the receive signals, again obtaining error signals. The demodulated data streams

are later combined to form a multi-lane data stream carrying user data to a destination
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application. In block 820 the controller uses the error signals to derive adaptation information

for the local receive equalizers and the remote transmit equalizers, using any applicable

adaptation algorithm that may be found in the open literature. The adaptation information may

be applicable to the CTLEfilter, any FFE filter that may be present, and the feedbackfilter of the

DFE (referred to herein as "local" adaptation info), as well as to the pre-equalizationfilter of the

remote node (referred to herein as "remote" adaptation info).

[0070] In block 822, the remote adaptation information is communicated to the remote

transmitter, optionally in the form of modified alignment markers having backchannel

information fields for conveying the remote adaptation info. In block 824, the backchannel

information from the remote transmitter is obtained, optionally by extracting the contents of the

backchannel information field from the received (modified) alignment markers, yielding

adaptation information for the local pre-equalizer. The modified alignment markers are then

replaced with reconstructed sets of grouped PCS alignment markers. In block 826, the local

adaptation information and the backchannel information are used to adjust the receive

equalizers (CTLE, DFE, and FFE if any) and the local transmit pre-equalizer.

[0071] Numerous alternative forms, equivalents, and modifications will become apparent to

those skilled in the art once the above disclosureis fully appreciated. For example, the foregoing

description suggests specific locations and bit-widths for fields, yet any suitable location and

width that can be standardized and agreed upon may be employed. For example, adaptation and

status information fields may be present in each lane rather than limiting the adaption

information to one lane and the status information to the other.It is intended that the claims be

interpreted to embrace all such alternative forms, equivalents, and modifications that are

encompassedin the scope of the appended claims.
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CLAIMS

Whatis claimedis:

1. A SerDes communications method that comprises, in a transceiver:

selecting one of multiple registers to specify initial pre-equalizer coefficient values;

updating the initial pre-equalizer coefficient values during a training phase; and

using the updated pre-equalizer coefficient values to convey a transmit data stream.

2. The method of claim 1, wherein each of the multiple registers correspondsto a different

channel model.

3. The methodof claim 2, wherein at least some of the different channel models are for chip-to-

module (C2M) channels with different insertion loss and package loss characteristics.

4. The methodof claim 2, wherein at least someof the different channel models presume

different types of receiver equalization.

5. The method of claim 1, wherein said selecting includes using the initial pre-equalizer

coefficient values to determine a performancecharacteristic for each of the multiple registers.

6. The method of claim 1, wherein the performance characteristic is an error signal energy.

7. The method of claim 1, wherein the performance characteristic is a bit error rate.

8. The method of claim 1, further comprising updating the selected register with the updated

pre-equalizer coefficient values.

9. A chip-to-module communications link that comprises a port connector coupling a port

transceiver to a pluggable module transceiver, the pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol stream being

transmitted to the port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set ofinitial

coefficient values, the controller using one of the registers to set initial coefficient values for

the one or more transmitfilters.

10. The communicationslink of claim 9, wherein said one of the registers is selected by the port

transceiver to specify the initial coefficient values.

11. The communicationslink of claim 10, wherein the port transceiver iteratively selects
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different ones of the multiple registers and determines a performance characteristic for each.

12. The communicationslink of claim 11, wherein the performance characteristic is an error

signal energy.

13. The communicationslink of claim 11, wherein the performance characteristic is a bit error

rate.

14. The communicationslink of claim 9, wherein each of the multiple registers correspondsto a

different channel model.

15. The communicationslink of claim 14, wherein at least some of the different channel models

are for chip-to-module (C2M) channels with different insertion loss and package loss

characteristics.

16. The communicationslink of claim 14, wherein at least some of the different channel models

presumedifferent types of receiver equalization.

17. The communicationslink of claim 9, wherein the port transceiver generates updates for the

coefficient values of the one or more transmit filters.

18. The communicationslink of claim 17, wherein the controller saves updated coefficient

values in one of the registers.

19. A pluggable module transceiver including:

one or more transmit filters to each pre-equalize a corresponding serial symbol stream being

transmitted to a port transceiver; and

a controller having multiple registers, each of the multiple registers containing a set ofinitial

coefficient values, the controller using one of the registers to set initial coefficient values for

the one or more transmitfilters.

20. The transceiver of claim 19, wherein each of the multiple registers corresponds to a

different channel model.
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ABSTRACT

An illustrative SerDes (serializer-deserializer) communications method embodiment may include

a transceiver: selecting one of multiple registers to specify initial pre-equalizer coefficient values;

updating the initial pre-equalizer coefficient values during a training phase; and using the

updated pre-equalizer coefficient values to convey a transmit data stream. In an illustrative

embodiment of a chip-to-module communications link, a port connector couples a port

transceiver to a pluggable module transceiver, the pluggable module transceiver including: one

or more transmit filters to each pre-equalize a corresponding serial symbol stream being

transmitted to the port transceiver; and a controller having multiple registers, each of the

multiple registers containing a set of initial coefficient values, the controller using one of the

registers to set initial coefficient values for the one or more transmitfilters.
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