Case 2:22-0v-00352-0RG Document 2 Filed 08/12/22 Page 1 of 2 PageiD & 237

AQO 120 (Rev. 08/103%

TO:

Birector of the U.S, Patent and Trademark Oifice
P.O. Box 1450

Mail Stop 8

Alexandria, VA 22313-1456

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been

filed inthe U.S. Disin

¢t Court

Eastern District of Texas

on the following

] Trademarks or Patents.  ( [_] the patent acBon invelves 35 U.8.C. § 292
DOCKET NO. DATE FILED U8, BISTRICT COURT
2:220vw352 9/12/2022 Eastern District of Texas
PLAINTIFF DEFENDANT

Daedaius Prime LLC

Samsung Electronics Co., Lid., Samsung Electronics

Company Limited

TRADEMARK X0 OB TRADEMARK HOLDER OF PATENT OR TRADEMARK
i 8,775,833 7/8/2014 Daedalus Prime LLC
2 8,398,494 11/25/2014 Daedalus Prime LLC
310,048,080 8/44/2018 Daedalus Prime LLC
4 10,705,588 77712020 Daedalus Prime LLC
5 9,831,308 11/28/2017 Daedalus Prime LLC

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

T Amendment

[ Answer 3 Cross Bill ] Other Pleading

PATENT OR DATE OF PATENT T T (5 D & T OEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM!
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

America, Inc., and Taiwan Semiconductor Manufaciuring

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon termination of action, mail this copy to Birector
Copy 4—Case file copy

Copy I—Upon initiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail this copy o Birector

Petitioner Mercedes Ex-1002, 0001




Case 2:22-cw-00352-0RG  Document 2

AQO 120 (Rev. 08/103%

oo

Page 2 of 2 PageiD & 23

¥
b

Mail Stop 8
Director of the U.S. Patent and Trademark Oifice
P.O. Box 1450
Alexandria, VA 22313-1456

TO:

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been

filed inthe U.S. Dasinct Court

Eastern District of Texas

on the following

] Trademarks or ] Patents.  ( ] the patent acBon invelves 35 U.8.C. § 202
DOCKET NO. DATE FILED U8, BISTRICT COURT
2:220vw352 9/12/2022 Eastern District of Texas
PLAINTIFF DEFENDANT

Daedaius Prime LLC

Samsung Electronics Co., Lid., Samsung Electronics
America, Inc., and Taiwan Semiconductor Manufaciuring
Company Limited

TRADEVARKNO. | OR TRADEVARK HOLDER OF PATENT OR TRADEMARK
110,319,812 8/11/2018 Daedalus Prime LLC
2 18,706,178 &/30/2020 Daedalus Prime LLOC
311,251,281 211572022 Daedalus Prime LLC
4
5

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED INCLUDED BY

T Amendment

[ Answer 3 Cross Bill ] Other Pleading

PATENT OR DATE OF PATENT T T (5 D & T OEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM!
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

(BY)» DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector

Copy 3—Upon termination of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail this copy o Birector

Copy 4—Case file copy

Petitioner Mercedes Ex-1002, 0002




Case L22-ov-01108-UNA Document 3 Filed O8/23/22 Page 1 of 2 Pagell i 282

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
] Trademarks or ¥ Patews. ([ the patent action involves 33 (.80, § 292.):
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Mazda Motor Corporation, Mazda Nodh American Qperations,
Mazda Motor of America, Inc., Mercedes-Benz Group AG,
Mercedes-Benz AG, Mercedes-Benz USA, LLC, Qualktomm ing,,
Qualcomm Technologies, Inc., and Visteon Corporation
FATENT OR DATE OF PATENT . R D AT DEMARK
TRADEMARK NG, OR TRADEMARK HOLDER OF PATENT OR TRADEM:

1 See Attached

’2

4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . B D AT DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

3

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

Petitioner Mercedes Ex-1002, 0003




Case 1122-0v-01108-UNA

Document 3

Fiieg O8/23/22 Page 2 of 2 Pageill #1283

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Petitioner Mercedes Ex-1002, 0004




Case L22-ov-01107-UNA Document 3 Filed O8/23/22 Page 1 of 2 Pagell i 246

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
] Trademarks or ¥ Patews. ([ the patent action involves 33 (.80, § 292.):
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
o ry e Arrow Electronics, Inc,; Avent, Inc,; Digi-Key Electronics; Futurs Electrenics Inc,;
Daedalus Prime LLC Mazda Corporation, Mazda North American Cperations, Mazda Motor of
Ameri ., Mercades-Benz Group AG, Mercedes-Banz AG, Mercedes-Benz
Usa, s Mouser Electronics, Inc.; Newark; NXP Semiconductors NV, NXP
USA, Inc; Rochester Electronics, LLC; and Visteon Carporation
PATENT OR DATE QF PATENT . TV D A TR DEMARK
TRADEMARK NG, OR TRADEMARK HOLDER OF PATENT OR TRADEM!
1 See Attached
2
4
5
In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . TV D A TR DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

Petitioner Mercedes Ex-1002, 0005



Case 1122-ov-01107-UNA

Document 3

Fiieg O8/23/22 Page 2 of 2 Pagell i 247

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Petitioner Mercedes Ex-1002, 0006




Catask WARCHIATS DI Burdtioit 3 FRidO8RRW2 2 Piged DO PBagBlF# 38545

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Bireetor of the U.8. Patent and Trademark OGifice FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Mazda Motor Corporation, Mazda Nodh American Qperations,
Mazda Motor of America, inc., MediaTek inc., MediaTek USA Inc,,
Mercedes-Benz Group AG, Mercedes-Benz AG, Mercedes-Benz
UsaA, LLC, and Visteon Corporation
FATENT OR DATE OF PATENT . R D AT DEMARK
TRADEMARK NQO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!

1 See Attached

’2

4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT S DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

3

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

(BY)» DEPUTY CLERK DATE

Copy I

—{pon initiation of action, mail thic copy to Birector  Copy 3—Upon termination of action, mail this copy to Bivector

{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

Petitioner Mercedes Ex-1002, 0007




Catask WARCOIATS DI Burdtioit 3 FRidORRRW2 2 Piged D0 PBaglFH1 38848

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Petitioner Mercedes Ex-1002, 0008




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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/249,103 07/07/2020 10705588 ITL.2492C4US (P38407C3-C1) 1553
47795 7590 06/17/2020
TROP, PRUNER & HU, P.C.
PO Box 41790

HOUSTON, TX 77241

ISSUE NOTIFICATION

The projected patent number and issue 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 O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is 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) WEB site (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 WEB site http://pair.uspto.gov for additional applicants):

Avinash N. Ananthakrishnan, Portland, OR;
Intel Corporation, Santa Clara, CA;

Inder M. Sodhi, Folsom, CA;

Efraim Rotem, Haifa, ISRAEL;

Doron Rajwan, Rishon ILe-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;

Ryan Wells, Folsom, 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 USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IRI03 (Rev. 10/09) Petitioner Mercedes Ex-1002, 0009




Doc Code: MFEE.C.AD

Document Description: Maintenance Fee Address Change

PTO/SB/47-EFS

FEE ADDRESS INDICATION FORM

Application Number

16249103

Art Unit

2185

Filing Date

16-Jan-2019

Examiner Name

RAYMOND PHAN

First Name Inventor

Avinash Ananthakrishnan

Attorney Doc. Number

ITL2492C4US (P38407C3-C1)

INSTRUCTIONS: In order for the fee address identified on this form to be effective, the issue fee must have been paid for the application
listed on this form. Only an address represented by a customer number can be established as the fee address for maintenance fee
purposes (hereafter, fee address). A fee address should be established when correspondence related to maintenance fees should be
mailed to a different address than the correspondence address for the application. For more information on customer numbers, see the
Manual of Patent Examining Procedure (MPEP) § 403.

Please recognize as the Fee Address under the provisions of 37 CFR 1.363 the address associated with:

Customer Number:

00197
CPA GLOBAL LIMITED

2318 Mill Road 12th Floor

ALEXANDRIA VA 22314
UNITED STATES
7037392234

Signature:

I 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
has filed and has been granted power of attorney in this application.

Signature

/Mark J. Rozman/

Date

05-28-2020

Name

Mark J. Rozman

Registration Number

42117

Petitioner Mercedes Ex-1002, 0010




Electronic Patent Application Fee Transmittal

Application Number:

16249103

Filing Date:

16-Jan-2019

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Filer:

Mark J. Rozman/Stephanie Petreas

Attorney Docket Number:

ITL2492C4US (P38407C3-C1)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Petitioner Mercedes Ex-1002, 0011




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

Petitioner Mercedes Ex-1002, 0012




Electronic Acknowledgement Receipt

EFS ID: 39530958
Application Number: 16249103
International Application Number:
Confirmation Number: 1553
Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan
Customer Number: 47795
Filer: Mark J. Rozman/Stephanie Petreas
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: ITL2492C4US (P38407C3-C1)
Receipt Date: 28-MAY-2020
Filing Date: 16-JAN-2019
Time Stamp: 11:32:22

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20205RB32180856
Deposit Account 201504
Authorized User Stephanie Petreas

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.271 (Miscellaneous fees and charges) Petiti M | Ex-1002.0013
v = 7




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46216
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
cf94a2b779d55c20023bc75a61dd516ded 1
edde2
Warnings:
Information:
32789
2 Maintenance Fee Address Change web85feeaddress.pdf no 1
03e7da4321cd37db0d25799de19acdaz40
8083d2
Warnings:
Information:
32432
3 Fee Worksheet (SB06) fee-info.pdf no 2
2fA0f4e227b607 ce9actea3b7211597 1ffaef]
Warnings:
Information:
Total Files Size (in bytes): 111437

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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Mercedes Ex-1002, 0014




Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

PTOL/85B-EFS

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
16249103 16-Jan-2019 Avinash Ananthakrishnan |ITL2492C4US (P38407C3-C|1553
TITLE OF INVENTION :
Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) [2185 322000 RAYMOND PHAN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 02-Jun-2020 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

47795
TROP, PRUNER & HU, P.C.

PO Box 41790

HOUSTON TX 77241
UNITED STATES
512-418-9944

Inteldocs Hnrl{nfingﬁﬂrpnglnhnl com

Current Indicated Fee Address:

Change of correspondence address requested, system
generated AIA/122-EFS form attached

[

X

Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

(37 CFR1.29(d)), and make the applicable certification online.

WEB IFEE 1.0

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 box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

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

Petitioner Mercedes Ex-1002, 0015



Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ 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 payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any dEf%eP% or credit any
overpayment, to Deposit Account Number

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

[ ] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Trop, Pruner & Hu, P.C.

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

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

Name City State Country Category

Intel Corporation Santa Clara  CALIFORNIA  united states corporation

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 has filed and has been granted
power of attorney in 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 /Mark J. Rozman/ Date 05-28-2020

Name Mark J. Rozman Registration Number |42117

WEB IFEE 1.0 Petitioner Mercedes Ex-1002, 0016



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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
47795 7590 03/02/2020
TROP, PRUNER & HU, P.C. PHAN, RAYMOND NGAN
PO Box 41790
HOUSTON, TX 77241 | ART UNIT PAPER NUMBER |
2185
DATE MAILED: 03/02/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NoO.
16/249,103 01/16/2019 Avinash N. Ananthakrishnan ITL2492C4US 1553

(P38407C3-C1)
TITLE OF INVENTION: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 06/02/2020

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

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 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.

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

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

IMPORTANT REMINDER: Maintenance fees are due in 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 information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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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 fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee 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 own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

47795 7590 03/02/2020 Certificate of Mailing or Transmission
TROP. PRUNER & HU. P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ’ States Postal Service with sufficient postage for first class mail in an envelope
PO Box 41790 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
HOUSTON, TX 77241 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

16/249,103 01/16/2019 Avinash N. Ananthakrishnan ITL2492C4US 1553

(P38407C3-C1)
TITLE OF INVENTION: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 06/02/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAN, RAYMOND NGAN 2185 713-322000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set 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) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] 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: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the 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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| 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

Typed or printed name Registration No.

Page 2 of 3 HH
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/249,103 01/16/2019 Avinash N. Ananthakrishnan [TL2492C4US 1553
(PARANTOR 1N
| EXAMINER |
47795 7590 03/02/2020
TROP, PRUNER & HU, P.C. PHAN, RAYMOND NGAN
PO Box 41790
HOUSTON. TX 77241 | ART UNIT PAPER NUMBER |
2185

DATE MAILED: 03/02/2020

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)(i) 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.

Page30f3 |
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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 approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that 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 which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form 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, 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 persons are required to respond to a collection
of information unless it 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 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 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
Freedom of Information Act.

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 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 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 be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices 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 (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord 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 was filed
in an application which became abandoned or in 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.

9. A record from this system of records may be discloseﬁzatiu@m@ffe M@,rﬁad@ﬁrﬁ)@‘tﬂ@,()&?-loa@lzo
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Application No. Applicant(s)
; . 16/249,103 Ananthakrishnan et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
RAYMOND N PHAN 2185 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in 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 GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥} This communication is responsive to the Terminal Disclaimer filed on December 5, 2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 2-21 . As a result of the allowed claim(s), you may be eligible 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/RAYMOND N PHAN/
Primary Examiner, Art Unit 2185

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200204
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/249,103 Ananthakrishnan et al.
TR
RAYMOND N PHAN 2185
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
GOG6F 1/26: 1/3203; 1/3296; 1/324 09/02/2019 RP
GO6K 15/4055 09/02/2019 RP
UPDATED ABOVE CPC 02/04/2020 RP
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
EAST SEARCH 09/02/2019 RP
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

GO6F 1/324 02/04/2020 RP

/RAYMOND N PHAN/

Primary Examiner, Art Unit 2185

U.S. Patent and Trademark Office

Page 1 of
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/249,103 Ananthakrishnan et al.
H “ “H“ Examiner Art Unit
RAYMOND N PHAN 2185
CPC
Symbol Type Version
GO6F F 2013:04-01
GO6F | 2043-01-01
GO6F | 2013-01-01
G11C | 2013:04-01
GO6F | 2013-01:01
GO6F | 20130101
GO6F | 2013-01-01
Y02D A 2018-01-01
Y02D A 2018-01-01
Y02D A 2018-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20

/RAYMOND N PHAN/
Primary Examiner, Art Unit 2185

(Primary Examiner)

04 February 2020

(Date) 1 3

O.G. Print Claim(s) | O.G. Print Figure

U.S. Patent and Trademark Office

Part of Paper No.: 20200204
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 16/249,103 Ananthakrishnan et al.

H “ “H“ Examiner Art Unit
RAYMOND N PHAN 2185

INTERNATIONAL CLASSIFICATION
CLAIMED

GO6F 324

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 20

/RAYMOND N PHAN/ 04 February 2020 . . A
Primary Examiner, Art Unit 2185 Y O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20200204
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/249,103 Ananthakrishnan et al.
Examiner Art Unit
RAYMOND N PHAN 2185

(O Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. [ R.1.47

(Assistant Examiner)

CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 9 10 18 19

1 2 11 11 19 20
2 3 12 12 20 21
4 4 13 13
5 5 10 14
6 6 14 15
3 7 15 16
7 8 16 17
8 9 17 18

NONE

Total Claims Allowed:

(Date) 20

/RAYMOND N PHAN/
Primary Examiner, Art Unit 2185

(Primary Examiner)

04 February 2020 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 3

U.S. Patent and Trademark Office

Part of Paper No.: 20200204
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 16/249,103 Ananthakrishnan et al.
‘“““ “ H“ “““‘ ‘“ ‘“‘ - o
RAYMOND N PHAN 2185
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
(J Claims renumbered in the same order as presented by applicant O cpPa O T1.D. (J R.1.47
CLAIM DATE
Final Original | 09/02/2019 | 02/04/2020
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U.S. Patent and Trademark Office
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Part of Paper No.: 20200204
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
1TL2492C4US
16/249,103 01/16/2019 Avinash N. Ananthakrishnan (P38407C3-C1)
CONFIRMATION NO. 1553
47795 POA ACCEPTANCE LETTER
TROP, PRUNER & HU, P.C.

PO Box 41790

POBox 41790 O O O

Date Mailed: 12/06/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/03/2019.

The Power of Attorney in this application is accepted. Correspondence in 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
requirements it 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.

[zretta/

page 1 of 1
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16249103

Filing Date 16-Jan-2019

First Named Inventor Avinash Ananthakrishnan
Attorney Docket Number ITL2492C4US (P38407C3-C1)

Title of Invention

Enabling A Non-Core Domain To Control Memory Bandwidth

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Intel Corporation 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10037067

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| 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 is of record in
this application

Registration Number 42117

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Mark J. Rozman/

Name Mark J. Rozman

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

16249103

Filing Date:

16-Jan-2019

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Filer:

Mark J. Rozman/Stephanie Petreas

Attorney Docket Number:

ITL2492C4US (P38407C3-C1)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16249103
Filing Date: 16-Jan-2019

Applicant/Patent under Reexamination: Ananthakrishnan

Electronic Terminal Disclaimer filed on  December 5, 2019

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 37938278
Application Number: 16249103
International Application Number:
Confirmation Number: 1553
Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan
Customer Number: 47795
Filer: Mark J. Rozman/Stephanie Petreas
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: ITL2492C4US (P38407C3-C1)
Receipt Date: 05-DEC-2019
Filing Date: 16-JAN-2019
Time Stamp: 12:54:34

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160
RAM confirmation Number E2019B5C54312122
Deposit Account 201504
Authorized User Stephanie Petreas

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.19 (Document supply fees)

37 CFR 1.271 (Miscellaneous fees and charges) Petiti M | Ex-1002.0033
v = 7




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33287
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
c6a891b57270c53e4252a711631332e4498|
8112f
Warnings:
Information:
30806
2 Fee Worksheet (SB06) fee-info.pdf no 2
7a48fc2656163d8a351dda4df27027adash|
Warnings:
Information:
Total Files Size (in bytes): 64093

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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt

EFS ID: 37938583
Application Number: 16249103
International Application Number:
Confirmation Number: 1553

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Customer Number:

47795

Filer:

Mark J. Rozman/Stephanie Petreas

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number:

ITL2492C4US (P38407C3-C1)

Receipt Date: 05-DEC-2019
Filing Date: 16-JAN-2019
Time Stamp: 12:52:53
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Utility under 35 USC 111{(a)
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Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
23251
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Information:

Total Files Size (in bytes): 23251

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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors Avinash N. Ananthakrishnan, etal. § Group Art Unit: 2185
§
Serial No.:  16/249,103 8
§ Examiner: Raymond Ngan Phan
Filed: January 16, 2019 8
§
For: Enabling A Non-Core Domain To §  Atty. Dkt. No.: ITL.2492C4US
Control Memory BandwidthIn A § (P38407C3-C1)
Processor (As Amended) $

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO OFFICE ACTION MAILED SEPTEMBER 6., 2019

Sir:
In response to the Office Action mailed September 6, 2019, please amend the above-

referenced patent application as follows:
Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.

Petitioner Mercedes Ex-1002, 0037



Amendments to the Specification:

Please replace the title of the invention with the following amended title:

Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
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REMARKS/ARGUMENTS

The title has been amended, and thus it is respectfully submitted that the objection to the
title is overcome.

Applicant gratefully acknowledges the indication that claims 3 and 10 include allowable
subject matter. In light of the provided Terminal Disclaimer, it is respectfully submitted that all
claims are now in condition for allowance.

Claims 2, 9, and 21 stand rejected for obviousness-type double patenting. Provided
herewith is an e-Terminal Disclaimer and thus it is respectfully submitted that the obviousness-
type double patenting rejection is overcome.

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 20-1504.

Respectfully submitted,

Date: December 5, 2019 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
P.O. Box 41790
Houston, Texas 77241
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

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 unless it 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 Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/249,103

Filing Date January 16, 2019

First Named Inventor Avinash N. Ananthakrishnan, et al.

Title Enabling A Non-Core Domain To Control Memory Bandwidth

Art Unit 2185

Examiner Name Raymond Ngan Phan

Attorney Docket Number [ITL.2492C4US (P38407C3-C1)

SIGNATURE of Applicant or Patent Practitioner

Signature /Mark J ] Rozman/ Date (Optional)
Name Mark J. Rozman Eegiitration 49117
umber

Title (if Applicant is a attorney
juristic entity)

Applicant Name (if Applicant is a juristic entity) Intel Corporatlon

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 1 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 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 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc Code: PAL.

. NI . PTOIAILB28 (07-13)
Docurment Description: Power of Attorney Appraved for use through 19/20/2014. OME 0661-0051
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Linder the Paperwork Reduction Act of 1988, no persons are required o respend 0 @ collestion of information unless it displays a valid OMB controf numlber

POWER OF ATTORNEY BY APPLICANT

F heraby revoke alf previous powers of attorney given in the application identified in either the attached transmittal ietter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTOIAIAB2A)

I heraby appoint the Patent Practitioner(s) associated with the following Custormer Number as mylour atforney(s) or agent(s), and
io ransact sl business in the United States Patent and Trademark Office connectad tharawith for the application referenced in
the attached transmittal lattar (form PTO/AIA/ERA) or identified abova:

oR 47795

i E I hereby appoint Practitioner(s) named in the attached list {form PTOIAIAB2C) as mylour atiomey(s) or agent(s), and o transact
all business In the United States Patent and Trademark Gffice connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B2A) or identified above. {Note: Compiete form PTO/MAIA/GR2C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
tetter or the boxes above to;

ﬁ The address associated with the above-mantioned Customer Number
OR
E The address associated with Customer Number:
OR
Firm or '
individual Name
Address
City | State | Zip
Country
Telephone | Email |

{amn the Applicant (if the Applicant is a juristic entity, ist the Applicant name in the box):

intel Corporation

inventor or Joint Inventor (titte not required below)

LI

Legal Representative of a Deceased or Legally Incapacitated Inventor {titie not required below)

Assignee or Parson to Whorn the Inventor is Under an Obligation to Assign (provide signer's tille if applicant is a juristic entity)

LR

Person Who Otherwise Shows Sufficient Proprietary Interest {e.q., a petition under 37 CFR 1.46(b){2) was granted in the
application or is sancurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

SW Applicant for Patent

The undersigned {whosg tillg j# supplied bc@fg autilgﬁ?z’&’i te act on behalf of the applicant (2.g., where the applicant is a juristic entity).

Signature M ;} {3/;? }/ { Date {Optionai) 5

Name Kerry Tw‘fée

Title Assistant Director of Patents

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 OFR 1.4 for signature requirements
and certifications, f maore than one applicant, use multiple forms.

@Tetai of 1 forms are subrmitted.

This collection of information is required by 87 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
UBPTO to process) an application, Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coltection is estimated to take 3 minutes to compiate,
including gathering, preparing, and submitting the completed appiication form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/for suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paient and Trademark Office, U.8.
Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. S8END T0: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calilﬂ-SOf‘),-tD_TOQ‘iQQ e select ogtion 2.

ettl
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v 11,2017

oo Delegation ol Signature Anthority

To Whom It May Concern,

Powers of Attorney in patent matiers before any patent office, Rwum&*&m of Power of Attomey
in patent matters E:sofew any patent office, Patent ,««amgnn‘aevt‘ﬁ and other patent-related

g o~ Ao

$ iy . " S o T echrnind
GOCTIENS T md&j Hope, Sharon Q‘»Oszi’“ _eny T west, and Kenneth \«.?wmi a8 Agsistant

~

Divectors, Intel Patent Gro up tntel Corporation,

i et f}mu\ or, Vice President for Intel Corporation, hereby delegate authority to sign

{ hereby Rurther delegate muthority to sign Powers of Attorney in patent r*s&t"tzf:rs before any patent
office and Revocations of Power of Attorney in patent matiers before any patent office to Liss
Hopkinson, as Administrator of Patents, Intel Patent Group, Intel c)rpera'zic:zz.

Thank vou for your cooperation in this matter,

intel Patent Group
intel Corporation

l‘mei Cermm%mn
0 1dission College B8hd,
nta Ciars, U8 85034
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the atiached 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 abandonment of the application or expiration of the
patent.

The information provided by vou 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.8.C. 552a). Records
from this system of records may be disclosed to the Department of Justice {o determine
whether the Fresdom of information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence io a court, magistraie, or administrative tribunal, including
disclosuras o opposing counsel in the course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submitling a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect {c the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a coniractor 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 1874,
as amended, pursuant to 5 U.8.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, 1o the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

8. Avrecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.8.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 be disclosed, as a rouline use, {0 the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.8.C. 25804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GEA or Commerce)
directive. Such disclosure shall not be used o make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuantto 35 U.8.C. 122(b} or issuance of a
patent pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject o the
limitations of 37 CFR 1.14, as a routing use, o the public if the record was filed in an
appiication which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open o
public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTC becomes aware of a violation or
potential viclation of law or reguiation.
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Electronic Acknowledgement Receipt

EFS ID: 37914962
Application Number: 16249103
International Application Number:
Confirmation Number: 1553

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Customer Number:

47795

Filer:

Mark J. Rozman/Stephanie Petreas

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number:

ITL2492C4US (P38407C3-C1)

Receipt Date: 03-DEC-2019
Filing Date: 16-JAN-2019
Time Stamp: 15:48:16

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
963634
1 Power of Attorney ITL2492C4USPOA.pdf no 4
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Information:

Total Files Size (in bytes): 963634

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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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.
16/249,103 01/16/2019 Avinash N. Ananthakrishnan ITL2492C4US 1553
(P38407C3-C1)
47795 7590 09/06/2019 | EXAMINER

TROP, PRUNER & HU, P.C.
PO Box 41790
HOUSTON, TX 77241

PHAN, RAYMOND NGAN

| ART UNIT | PAPER NUMBER
2185
| NOTIFICATION DATE | DELIVERY MODE
09/06/2019 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):

Inteldocs_docketing @ cpaglobal.com
tphpto@tphm.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/249,103 Ananthakrishnan et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
RAYMOND N PHAN 2185 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

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

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

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 01/16/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into 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 £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 2-21 is/are pending in the application.
5a) Of the above claim(s) 1 is/are withdrawn from consideration.

6) [ Claim(s) ____ is/are allowed.

7) Claim(s) 2,9 and 21 is/are rejected.

8) Claim(s) 3-8 and 10-20 is/are objected to.

9) [ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible 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.

Application Papers
10)(0 The specification is objected to by the Examiner.
11)[J The drawing(s) filed on ___is/are: a)(] accepted or 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)lJ Al b)(J Some**  ¢)[J None of the:
1.[J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) )
. 4) [ Other:
Paper No(s)/Mail Date 040319,

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190902
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Application/Control Number: 16/249,103 Page 2
Art Unit: 2185

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.
1. This application has been examined. Claims 1-21 are pending.
2. The Group and/or Art Unit location of your application in the PTO has
changed. To aid in correlating any papers for this application, all further
correspondence regarding this application should be directed to Group Art Unit
2185.
Specification
3. The title of the invention is not descriptive. A new title is required that 1s

clearly indicative of the invention to which the claims are directed.

Double Patenting

4. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to
prevent the unjustified or improper timewise extension of the “right to exclude™
granted by a patent and to prevent possible harassment by multiple assignees. A
nonstatutory double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably
distinct from the reference claim(s) because the examined application claim is
either anticipated by, or would have been obvious over, the reference claim(s). See,
e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d
887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ
761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d) may be used to overcome an actual or provisional rejection based on
nonstatutory double patenting provided the reference application or patent either is
shown to be commonly owned with the examined application, or claims an
invention made as a result of activities undertaken within the scope of a joint
research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159.
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Application/Control Number: 16/249,103 Page 3
Art Unit: 2185

See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to
examination under the first inventor to file provisions of the AIA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may
be used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based
eTerminal Disclaimer may be filled out completely online using web-screens. An
eTerminal Disclaimer that meets all requirements is auto-processed and approved
immediately upon submission. For more information about eTerminal Disclaimers,
refer to www.uspto. govipatents/orocess/ile/els/guidance/e T D-info-Lisp.

5. Claims 2, 9, 21 are rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claim 11 in Patent
No. 10,037,067. Although the conflicting claims are not identical, they are not
patentably distinct from each other because claim 11 of the US Patent No.
10,037,067 are similar in scope to claims 2, 9, 21 of the present application with
only obvious wording variations.

In re Karlson, 136 USPQ 189 (ccPA 1963).

Allowable Subject Matter
6. Claims 3 and 10 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.
7. The following is an Examiner's statement of reasons for the indication of
allowable subject matter: Claims 3 and 10 are allowable over the prior art of
record because the prior arts, cited in its entirety, or in combination, do not teach

first power management circuitry and/or logic to cause the first core to operate at
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the first frequency and to cause the second core to independently operate at the

second frequency.

Conclusion

8. All claims are rejected.

9. Any inquiry concerning this communication or earlier communications from the examiner should be
directed to examiner Raymond Phan, whose telephone number is (571) 272-3630. The examiner can normally be
reached on Monday-Friday from 6:30AM- 4:00PM. The Group Fax No. (571) 273-8300.

Communications via Internet e-mail regarding this application, other than those under 35 U.S.C. 132 or
which otherwise require a signature, may be used by the applicant and should be addressed to
[raymond.phan@uspto.gov].

All Internet e-mail communications will be made of record in the application file. PTO employees do not
engage in Internet communications where there exists a possibility that sensitive information could be identified or
exchanged unless the record includes a properly signed express waiver of the confidentiality requirements of 35
U.S.C. 122. This is more clearly set forth in the Interim Internet Usage Policy published in the Official Gazette of
the Patent and Trademark on February 25, 1997 at 1195 OG &9.

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 hop://pair-direct.uspto.gov. Should you have questions on access to the
Private PAIR system, contact the Electronic Business Center (EBC) at 8§66-217-9197 (toll-free).

Any inquiry of a general nature or relating to the status of this application should be directed to
the TC 2100 central telephone number is (571) 272-2100.

/RAYMOND N PHAN/
Primary Examiner, Art Unit 2185
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors Avinash N. Ananthakrishnan, et al. § Group Art Unit: 2688
§
Serial No.:  16/249,103 §
§ Examiner: Unassigned
Filed: January 16, 2019 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C4US
Control Memory Bandwidth § (P38407C3-C1)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Sir:

Please amend the above-referenced patent application as follows:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
Claim 1 (cancelled)

Claim 2 (new): A processor comprising:

a plurality of cores including a first core operable at a first voltage and at a first
frequency, and a second core operable at a second voltage independent of the first voltage and
at a second frequency different from the first frequency;

graphics processing circuitry coupled to the plurality of cores to perform graphics
operations, the graphics processing circuitry independently operable at a third frequency
different from the first frequency and the second frequency; and

an interconnect to couple the graphics processing circuitry to a memory device, the
interconnect operable at a fourth frequency different from the first, second, and third

frequencies.

Claim 3 (new): The processor of claim 2, further comprising:
first power management circuitry and/or logic to cause the first core to operate at the

first frequency and to cause the second core to independently operate at the second frequency.

Claim 4 (new): The processor of claim 3, further comprising:
second power management circuitry and/or logic to cause the graphics processing

circuitry to operate at the third frequency.
Claim 5 (new): The processor of claim 4, wherein the second power management
circuitry and/or logic includes a mapping of selectable frequencies of the graphics processing

circuitry to selectable frequencies of the interconnect.

Claim 6 (new): The processor of claim 5, wherein the second power management

circuitry and/or logic is to select the fourth frequency for the interconnect based on detecting
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operation of the graphics processing circuitry at the third frequency.

Claim 7 (new): The processor of claim 2, further comprising:

a non-core power domain comprising a cache shared by the plurality of cores.

Claim 8 (new): The processor of claim 7, further comprising:
power management circuitry and/or logic to cause the non-core power domain to
operate at a different frequency from the first and second frequencies of the first and second

cores, respectively.

Claim 9 (new): A system comprising:

a system memory;

a plurality of cores coupled to the system memory;

a first core of the plurality of cores operable at a first voltage and at a first frequency,
and a second core of the plurality of cores operable at a second voltage independent of the first
voltage and at a second frequency different from the first frequency;

graphics processing circuitry coupled to the plurality of cores to perform graphics
operations, the graphics processing circuitry independently operable at a third frequency
different from the first frequency and the second frequency; and

an interconnect to couple the graphics processing circuitry to the system memory, the
interconnect operable at a fourth frequency different from at least the first and second

frequencies.

Claim 10 (new): The system of claim 9, further comprising:
first power management circuitry and/or logic to cause the first core to operate at the

first frequency and to cause the second core to independently operate at the second frequency.
Claim 11 (new): The system of claim 10, further comprising:

second power management circuitry and/or logic to cause the graphics processing

circuitry to operate at the third frequency.
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Claim 12 (new): The system of claim 11, wherein the second power management
circuitry and/or logic includes a mapping of selectable frequencies of the graphics processing

circuitry to selectable frequencies of the interconnect.

Claim 13 (new): The system of claim 12, wherein the second power management
circuitry and/or logic is to select the fourth frequency for the interconnect based on detecting

operation of the graphics processing circuitry at the third frequency.

Claim 14 (new): The system of claim 9, further comprising:

a non-core power domain comprising a cache shared by the plurality of cores.

Claim 15 (new): The system of claim 14, further comprising:
power management circuitry and/or logic to cause the non-core power domain to
operate at a different frequency from the first and second frequencies of the first and second

cores, respectively.
Claim 16 (new): The system of claim 9, further comprising:
a chipset coupled to the plurality of cores, the chipset comprising a plurality of

interfaces to couple the cores to a plurality of I/O devices.

Claim 17 (new): The system of claim 16, wherein one of the I/O devices

comprises an audio generation device.

Claim 18 (new): The system of claim 17, wherein one of the I/O devices

comprises a video rendering device.

Claim 19 (new): The system of claim 18, wherein one of the I/O devices

comprises a user input device.

Claim 20 (new): The system of claim 19, wherein one of the I/O devices

comprises a network communication device.
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Claim 21 (new): An apparatus comprising:

means for operating a first core at a first voltage and at a first frequency while
concurrently operating a second core at a second voltage independent of the first voltage and at
a second frequency different from the first frequency;

means for independently operating a graphics processor at a third frequency different
from the first frequency and the second frequency; and

interconnect means to couple the graphics processor to a memory device, the
interconnect means operable at a fourth frequency different from the first, second, and third

frequencies.
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REMARKS/ARGUMENTS

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 20-1504.

Respectfully submitted,

Date: July 24,2019 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
P.O. Box 41790
Houston, Texas 77241
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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Inventor(s)
Avinash N. Ananthakrishnan, Portland, OR;
Inder M. Sodhi, Folsom, CA;
Efraim Rotem, Haifa, ISRAEL;
Doron Rajwan, Rishon Le-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;
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which is a CON of 14/451,807 08/05/2014 PAT 9354692
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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: 02/06/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/249,103

Projected Publication Date: 07/11/2019
Non-Publication Request: No

Early Publication Request: No
Title

Enabling A Non-Core Domain To Control Memory Bandwidth
Preliminary Class
360
Statement under 37 CFR 1.55 or 1.78 for AlA (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 throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to 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 accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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 deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.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://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 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 ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations 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.gov or call
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors Avinash N. Ananthakrishnan, et al. § Group Art Unit: 2688
§
Serial No.:  16/249,103 §
§ Examiner: Unassigned
Filed: January 16, 2019 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C4US
Control Memory Bandwidth § (P38407C3-C1)

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE MAILED FEBRUARY 8, 2019

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application mailed
February 8, 2019, please find attached:

(1) the basic filing fee, surcharge, search fee and examination fee.

The requisite fee of $1880.00 is being charged to a credit card. The Commissioner is
authorized to charge any additional fees required, or credit any over payment, to Deposit

Account No. 20-1504.

Respectfully submitted,

Date: April 3, 2019 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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Serial No.:  16/249,103 §
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Filed: January 16, 2019 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C4US
Control Memory Bandwidth § (P38407C3-C1)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Under 35 U.S.C. §120, this application relies on the earlier filing date of application
serial number 15/381,241, filed December 16, 2016, which is a continuation of U.S. Patent
Application Serial No. 15/138,505, filed April 26, 2016, now U.S. Patent No. 10,037,067, issued
July 31, 2018, which is a continuation of U.S. Patent Application Serial No. 14/451,807, filed
August 5, 2014, now U.S. Patent No. 9,3 54,692, issued May 31, 2016, which is a continuation of
U.S. Patent Application Serial No. 13/282,896, filed October 27, 2011, now U.S. Patent No.
8,832,478, issued September 9, 2014. To the extent that any following foreign patent or non-
patent literature references were submitted to and/or cited by the Office in the prior application,
they are not provided in this application (pursuant to 37 C.F.R. §1.98(d) and M.P.E.P.
§609.02(A)(2)).
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The Commissioner is authorized to charge any additional fees required, or credit any over

payment, to Deposit Account No. 20-1504.

Respectfully submitted,

Date: April 3,2019 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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VA 22313-1450.

EFS Web 2.1.18
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Electronic Patent Application Fee Transmittal

Application Number:

16249103

Filing Date:

16-Jan-2019

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Filer:

Mark J. Rozman/Stephanie Petreas

Attorney Docket Number:

ITL2492C4US (P38407C3-C1)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:

D




Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1880
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Electronic Acknowledgement Receipt

EFSID: 35614179
Application Number: 16249103
International Application Number:
Confirmation Number: 1553
Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan
Customer Number: 47795
Filer: Mark J. Rozman/Stephanie Petreas
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: ITL2492C4US (P38407C3-C1)
Receipt Date: 03-APR-2019
Filing Date: 16-JAN-2019
Time Stamp: 12:45:58

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1880
RAM confirmation Number 040319INTEFSW12465900
Deposit Account 201504
Authorized User Stephanie Petreas

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees) Petiti M | E 10020140
v = I




37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
69559
1 App"caF”t Resf?”SEto.Pre'Exam ITL2492C4USReplytoNFMP.pdf no 1
orma |t|e5 Otlce b4e27a139bf6f6531df988d3d0b629ea210
70c93
Warnings:
Information:
3396709
2 Information DF'SC'OSUSrBeO;tateme”t DS 1L2492¢4USINItialIDS. pdf no 32
orm ( ) fa4a7b92b4dd10c12e49f337cd 1218f3c52¢)
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
37585
3 Fee Worksheet (SB06) fee-info.pdf no 2
08c3a4d0c68ea402701908d267dcb314037
0d8a0
Warnings:
Information:
Total Files Size (in bytes): 3503853

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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
1TL2492C4US
16/249,103 01/16/2019 Avinash N. Ananthakrishnan (P38407C3-C1)
CONFIRMATION NO. 1553
47795 FORMALITIES LETTER

TROP, PRUNER & HU, P.C.

1616 . VOSS RD., SUITE 750 LR

HOUSTON, TX 77057-2620 000000
Date Mailed: 02/08/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
+ The application search fee must be submitted.
+ The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

+ $ 160 surcharge.

+ $ 660 search fee.

+ $ 760 examination fee.

+ $( 0) previous unapplied payment amount.

+$ 1880 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it 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.

/enguyen/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/249,103
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously 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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/249,103 01/16/2019 2688 0.00 ITL.2492C4US (P38407C3-C1) 1 1
CONFIRMATION NO. 1553
47795 FILING RECEIPT

1616 8 V0SS R SUITE 750 0 A

HOUSTON, TX 77057-2620
Date Mailed: 02/08/2019

Receipt is acknowledged of this non-provisional 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 APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Avinash N. Ananthakrishnan, Portland, OR;
Inder M. Sodhi, Folsom, CA;
Efraim Rotem, Haifa, ISRAEL;
Doron Rajwan, Rishon Le-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;
Ryan Wells, Folsom, CA;
Applicant(s)
Intel Corporation, Santa Clara, CA,;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/381,241 12/16/2016
which is a CON of 15/138,505 04/26/2016 PAT 10037067
which is a CON of 14/451,807 08/05/2014 PAT 9354692
which is a CON of 13/282,896 10/27/2011 PAT 8832478

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in 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: 02/06/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/249,103

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

Enabling A Non-Core Domain To Control Memory Bandwidth
Preliminary Class
360
Statement under 37 CFR 1.55 or 1.78 for AlA (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 throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to 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 accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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 deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.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://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 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 ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations 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.gov or call
+1-202-482-6800.
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PTO/AIA/15 (07-12)
Approved for use through 01/31/2014. 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 unless it displays a valid OMB control number.

( UTILITY

PATENT APPLICATION
TRANSMITTAL

Attorney Dooket No. | ITL.2492C4US (P38407C3-C1))

First Inventor Avinash N. Ananthakrishnan, et al.

See MPEP chapter 600 concerning utility patent application contents.

Title
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. Filed Via EFS )
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.0. Box 1450

Alexandria VA 22313-1450

Fee Transmittal Form.

(PTO/SB/17 or equivalent)

Applicant claims small entity status.

See 37 CFR 1.27.

Specification. [Total Pages 14 ]

3] _
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))

4, Drawing(s). (35 U.S.C. 113) [Total Sheets 5 ]
5

. Inventor's Oath or Declaration.  [Total Sheets 6 ]
(including substitute statements under 37 CFR 1.64 and assignments serving as an

.13
2.1

a. { | Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))
6. Application Data Sheet. *See Note befow.

See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

CD-ROM or CD-R.

in duplicate, large table or Computer Program (Appendix)

|:| Landscape Table on CD

7.

8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. [:-:} Specification Sequence Listing on:

i. ] cD-ROM or CD-R (2 copies); or

ii. |:| Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. m Assignment Papers.

(cover sheet & document(s))

Name of Assignee

10. m 37 CFR 3.73(c) Statement.

(when there is an assignee)

m Power of Attorney.

1. E_:E English Translation Document.
(if applicable)
12. m Information Disclosure Statement.
(PTO/SB/08 or PTO-1449)
Copies of citations attached

13. E:E Preliminary Amendment.

14. [""JReturn Receipt Postcard.
(MPEP § 503) (Should be specifically itemized)

15. m Certified Copy of Priority Document(s).

(if foreign priority is claimed)

16. m Nonpublication Request.
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or
equivalent.

17. {_Jother:

interest in the matter. See 37 CFR 1.46(b).

*Mote: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
{(2) For applications filed under 35 U.5.C. 111, the application must contain an ADS specifying the applicant if the applicani is an
assignee, parson to whom the inventor is under an obligation io assign, or person who otherwise shows sufficient propristary

18. CORRESPONDENCE ADDRESS

47795

The address associated with Customer Number:

OR E::i Correspondence address below

Name
Address
City | State Zip Code
Country Telephone Email
Signature /Mark J. Rozman/ Date |2019-01-16
Name Registration No.
\ (Print/Type) Mark J. Rozman (Attorney/Agent) 4251 17 y

This collection of information is required by 37 CFR 1.53(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. Time will vary depending upon the 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
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Petitioner Mercedes Ex-1002, 0149



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
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 Freedom of Information Act.

2. 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 counsel in the course of settlement negotiations.

3. Arecord 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. Arecord 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. Arecord 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. Arecord 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 be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices 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 (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord 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 was filed in an application which
became abandoned or in 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.

9. Arecord 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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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | ITL2492C4US {P38407C3-C1)
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Enabling A Non-Core Domain Te Control Memory Bandwidth
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ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDWIDTH

[0001] This application is a continuation of United States Patent Application Serial No.
15/381,241, filed December 16, 2016, which is a continuation of U.S. Patent Application Serial
No. 15/138,505, filed April 26, 2016, now U.S. Patent No. 10,037,067, issued July 31, 2018,
which is a continuation of U.S. Patent Application Serial No. 14/451,807, filed August 5, 2014,
now U.S. Patent No. 9,354,692, issued May 31, 2016, which is a continuation of U.S. Patent
Application Serial No. 13/282,896, filed October 27, 2011, now U.S. Patent No. 8,832,478,

issued September 9, 2014, the content of which is hereby incorporated by reference.

Background

[0002] As technology advances in the semiconductor field, devices such as processors
incorporate ever-increasing amounts of circuitry. Over time, processor designs have evolved
from a collection of independent integrated circuits (ICs), to a single integrated circuit, to
multicore processors that include multiple processor cores within a single IC package. As time
goes on, ever greater numbers of cores and related circuitry are being incorporated into
processors and other semiconductors.

[0003] Multicore processors are being extended to include additional functionality by
incorporation of other functional units within the processor. One issue that arises is that the
different circuitry can have differing needs with regard to frequency of operation based on their
workloads. However, suitable mechanisms to ensure that these different units operate at an
appropriate frequency are not available. Further, the different units can have a shared interface
to access a shared cache or system memory. Typically, this interface to the cache and system
memory is either operated at a constant fixed frequency or is tied to the frequency of the

Pprocessor cores.

Brief Description of the Drawings

[0004] FIG. 1 is high level flow diagram of a method in accordance with an embodiment
of the present invention.
[0005] FIG. 2 is a flow diagram of a method for updating a mapping table in accordance

with an embodiment of the present invention.
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[0006] FIG. 3 is a block diagram of a processor in accordance with an embodiment of the
present invention.

[0007] FIG. 4 is a block diagram of a multi-domain processor in accordance with another
embodiment of the present invention.

[0008] FIG. 5 is a block diagram of a system in accordance with one embodiment of the

present invention.

Detailed Description

[0009] A multi-domain processor including multiple domains such as a core domain, a
non-core domain and a system agent domain can enable the non-core domain to control
memory bandwidth available to it. As will be described herein, in various embodiments this
memory bandwidth can be realized by an interconnect structure, namely a ring interconnect that
is part of the core domain. However, although described herein as being part of the core
domain, understand that in other implementations a multi-domain processor can include an
independent interconnect domain. By allowing a non-core domain to have control over an
interconnect frequency and thus bandwidth, memory bandwidth used by non-core domain can
be more efficient.

[0010] As will be discussed further below, in a multi-domain processor, a non-core
domain can be coupled to a shared memory such as a last level cache and system main memory
via an interconnect structure. By default, the interconnect frequency can be at the maximum
frequency of all active cores of the core domain. If however the processor is power and/or
thermally limited, the interconnect frequency drops along with the cores’ frequency. Since the
interconnect frequency impacts the effective memory bandwidth available to the non-core
domain, the interconnect frequency has a significant impact on non-core domain performance.
However, higher interconnect frequency comes at a cost of higher power consumption in the
core domain. Embodiments may use a mailbox interface to dynamically optimize
power/performance for a workload executing on a non-core domain.

[0011] In the particular implementation described herein, the non-core domain can be a
graphics domain that includes one or more graphics engines. By enabling this domain to

control its memory bandwidth via an interconnect to a memory hierarchy, performance of this
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domain can be improved, since particularly for a graphics workload performance is a strong
function of bandwidth available to it. Although different manners of providing this control to
the graphics domain are possible, embodiments described herein enable this ability by a
mechanism that maps non-core domain frequency to a corresponding interconnect frequency.
This mapping can be maintained in a table, which may be located in a power controller of the
processor such as a power control unit (PCU). As will be described herein, this table can be
configured during initialization by the non-core domain and furthermore, the table can be
dynamically updated based on a workload being executed by the non-core domain. In this way,
a close association between the workload being handled in the non-core domain and the
bandwidth of the path to the memory subsystem can be achieved.

[0012] Referring now to FIG. 1, shown is high level flow diagram of a method in
accordance with an embodiment of the present invention. As shown in FIG 1, method 100 can
be performed by logic of the PCU, which can be the owner of the mapping table that associates
non-core domain operating frequencies and corresponding interconnect operating frequencies.
Namely, the table can map non-core domain frequency to a minimum interconnect frequency.
However, the table data and initiation of table configuration and updates may be from another
entity, such as a driver for the non-core domain. As seen, method 100 begins by receiving a
configuration message from the non-core domain to configure a mapping table (block 110).
This message may be received from a core of the core domain, as this driver may execute on a
core. The receipt of information can be by way of a mailbox interface. This interface thus
provides a mechanism for the driver to exchange parameters with the PCU. In one
embodiment, a dedicated bus can be provided for communication between the driver and the
PCU. In turn, the PCU can include a temporary storage area to store the incoming
communications, and provide an interface to a mapping table in accordance with an
embodiment of the present invention. In one embodiment this mailbox interface may enable
the communication of table entries in serial fashion to thus populate the mapping table, which
can be stored in a lookup table such as present in a memory of the PCU, e.g., random access
memory (RAM). Next, at block 120 the mapping table can be configured using the mapping

information received from the non-core domain. At this point the table entries have been
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written, and the PCU is now in position to control interconnect frequency based on the
frequency at which the non-core domain is operating.

[0013] Accordingly, during normal operation control passes to block 130 where the
interconnect frequency can be controlled using the mapping table. More specifically,
responsive to the non-core domain operating frequency, which the PCU itself configures, a
corresponding interconnect frequency is also configured. For example, when a graphics
frequency changes, the PCU can use the updated graphics frequency value as an index into the
table to access a table entry that includes a corresponding interconnect frequency for that
graphics domain frequency. Accordingly, the PCU can take appropriate action to cause that
interconnect frequency to be provided. As an example, the interconnect frequency can be
changed by the same mechanism used to change core domain frequency, namely requesting
core and non-core domains to pause generating cache bound or memory bound requests,
draining the interconnect domain of all outstanding requests, effecting a frequency change and
enabling the core and non-core domains to resume generating cache or memory traffic.

[0014] In the particular implementation described herein, note that the interconnect
structure can be within the core domain and thus the core domain frequency itself is controlled.
Note also that the frequency thus read from the table is a minimum frequency at which the
interconnect is to operate and accordingly if the core domain is operating at a higher frequency
than this value, the update to the interconnect frequency does not occur. And, when the
processor is power/thermally limited, this frequency is not guaranteed. Further understand that
in embodiments in which the interconnect frequency is also the operating frequency of the core
domain, the PCU may select a maximum of the interconnect frequency from the appropriate
mapping table entry and the core operating frequency requested by the operating system.
Although shown at this high level in the embodiment of FIG. 1, understand the scope of the
present invention is not limited in this regard.

[0015] As discussed above, the actual values stored in the mapping table can originate
with the driver for the non-core domain. In one embodiment, this driver may include different
tables, each associated with a particular type of workload to be executed on the non-core
domain. These tables may include a base table that can be written to the mapping table in the

PCU upon system initialization. However, due to changes in the workload, the table can be
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updated dynamically. This update may be to one or more values the table, or a complete update
of the table to a new set of values can occur. Note that these different table configurations can
be stored in connection with the driver, and each can be based on characterization testing of
different workloads executing on the non-core domain. In a graphics domain example,
different workload types can be different graphics resolution modes, 3D mode, multiple
monitor configurations, and so forth. Also, different table entries may be provided depending
on whether a gaming workload is performed (e.g., increasing interconnect frequency) or
whether video playback on a portable device is executing (e.g., decreasing interconnect
frequency) to reduce battery consumption.

[0016] Referring now to FIG. 2, shown is a flow diagram of a method for updating a
mapping table in accordance with an embodiment of the present invention. This method can be
performed at least in part by a non-core domain driver or other software/firmware/logic that can
be used to cause a mapping table to be set up for use in connection with interconnect frequency
control. In the implementation described herein where the non-core domain is a graphics
domain, the driver for the graphics domain may operate on a core of the core domain. As
shown in FIG. 2, more generally method 200 may be performed by a driver for the non-core
domain, along with logic of the PCU. In general, the flow of method 200 can be performing at
a predetermined interval, e.g., approximately every 10 to 500 milliseconds (ms).

[0017] As seen, method 200 begins by determining whether a characteristic of a
workload executing on the non-core domain has changed (diamond 210). If not, the remainder
of the flow does not proceed for this iteration. Note that the analysis of the workload change
may be based on a video mode being executed, e.g., video resolution, the presence of multiple
monitors, a 3D mode, a type of media being played back, or so forth.

[0018] If instead it is determined at diamond 210 that the workload characteristic has
changed, control passes to block 220. There, a determination may be made as to the memory
boundedness of the workload (block 220). Although the scope of the present invention is not
limited in this regard, in one embodiment the determination of memory boundedness can be
based on statistics gathered for a given time interval as to the status of certain operations of the
workload. For example, in one embodiment memory boundedness can be determined based on

a number of misses from low level caches (e.g., of the non-core domain) that require access to a
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last level cache (LLC) or system memory. In other implementations, memory boundedness can
be determined as a ratio with regard to the residency of outstanding loads from memory of
instructions in an order buffer such as a memory order buffer (MOB) as compared to time spent
in an active (e.g., a CO) state. Or the boundedness can be determined by a ratio of non-core
domain read and write transactions on the memory interconnect to the total transactions.
Memory boundedness can also be inferred by analyzing the number of memory read/write or
commands being sent out to each of the memory modules.

[0019] This determination of memory boundedness can thus take some amount of time to
obtain. Upon its completion, the driver can send an update for the mapping table to the PCU
(block 230). In one embodiment, the driver can use the mailbox interface to update the
mapping table. As discussed, this update can be to one or more (up to all) entries of the
mapping table. For example, assume that the workload is memory bounded, the driver can
cause updated values to be sent to the PCU to thus enable the table to be updated with increased
interconnect frequency values for the same corresponding non-core domain frequency values.
Accordingly, control passes to block 240, where the PCU can then use this updated mapping
table to select an appropriate interconnect frequency for the corresponding non-core domain
frequency. While described with this particular implementation in the embodiment of FIG. 2,
understand the scope of the present invention is not limited in this regard.

[0020] As seen in the example of Table 1, the mapping table can include a plurality of
entries each having two parameters namely non-core domain frequency and corresponding
minimum interconnect frequency, which in the Table 1 embodiment may be in terms of
megahertz (MHz). However in other embodiments the table can store entries that associate
frequencies by ratios, offsets or so forth. In an embodiment, the non-core domain driver during
run time can use the mailbox interface to set up this table in PCU memory. This configuration
may be via specification of pairwise entries to identify a target interconnect frequency for a
corresponding non-core domain frequency. Then after configuration, the PCU can access the
table based on a frequency at which the non-core domain is operating to obtain the
corresponding target interconnect frequency, and in turn control the core domain to operate at
this frequency (assuming it is higher than the current operating frequency of the core domain).

Note that when the core domain is operating at an increased frequency due to the non-core
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domain control, and the non-core domain thereafter enters into a sleep state, the PCU can

update the core domain frequency to a lower, OS-requested level to reduce power consumption.

Table 1
Table Entry Non-Core Frequency Minimum Interconnect
Frequency

1 300 800
2 350 800
3 400 800
4 450 800
5 500 800
6 550 800
7 600 800
8 650 1500
9 700 1500
11 750 1500
12 800 1500
13 850 1500
14 900 1800
15 950 1900
16 1000 2000
17 1050 2100
18 1100 2200
19 1150 2300
20 1200 2400
21 1250 2500
22 1300 2600

[0021] Referring now to FIG. 3, shown is a block diagram of a processor in accordance
with an embodiment of the present invention. As shown in FIG. 3, processor 300 may be a

multicore processor including a plurality of cores 310, — 310,. In one embodiment, each such
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core may be of an independent power domain and can be configured to operate at an
independent voltage and/or frequency, and to enter turbo mode when available headroom exists.
The various cores may be coupled via an interconnect 315 to a system agent or uncore 320 that
includes various components. As seen, the uncore 320 may include a shared cache 330 which
may be a last level cache. In addition, the uncore may include an integrated memory controller
340, various interfaces 350 and a power control unit 355.

[0022] In various embodiments, power control unit 355 may include a frequency control
logic 359, which may be a logic to perform dynamic control of interconnect frequency
responsive to a request of a given domain (which can be one of the core domains or a non-core
domain). In the embodiment of FIG. 3, assuming that each core is of an independent power
domain, logic 359 can control an interconnect frequency (where the interconnect can be of one
of core domains) responsive to a request of a given domain, e.g., with reference to a mapping
table 357. In some embodiments, each domain can have at least one mapping table with entries
to associate a given domain frequency and a corresponding minimum interconnect frequency.
In turn, each such domain can write its mapping table to mapping table 357, which may thus
include multiple tables each associated with a given domain. Although shown at this location
in the embodiment of FIG. 3, understand that the scope of the present invention is not limited in
this regard and the storage of this information can be in other locations, such as configuration
registers, non-volatile storage or the like.

[0023] With further reference to FIG. 3, processor 300 may communicate with a system
memory 360, e.g., via a memory bus. In addition, by interfaces 350, connection can be made to
various off-chip components such as peripheral devices, mass storage and so forth. While
shown with this particular implementation in the embodiment of FIG. 3, the scope of the
present invention is not limited in this regard.

[0024] Referring now to FIG. 4, shown is a block diagram of a multi-domain processor in
accordance with another embodiment of the present invention. As shown in the embodiment of
FIG. 4, processor 400 includes multiple domains. Specifically, a core domain 410 can include a
plurality of cores 410,—410n, a graphics domain 420 can include one or more graphics engines,
and a system agent domain 450 may further be present. In various embodiments, system agent

domain 450 may execute at a fixed frequency and may remain powered on at all times to handle
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power control events and power management such that domains 410 and 420 can be controlled
to dynamically enter into and exit low power states. Each of domains 410 and 420 may operate
at different voltage and/or power.

[0025] Note that while only shown with three domains, understand the scope of the
present invention is not limited in this regard and additional domains can be present in other
embodiments. For example, multiple core domains may be present each including at least one
core.

[0026] In general, each core 410 may further include low level caches in addition to
various execution units and additional processing elements. In turn, the various cores may be
coupled to each other and to a shared cache memory formed of a plurality of units of a last level
cache (LLC) 440y — 440,. In various embodiments, LLC 450 may be shared amongst the cores
and the graphics engine, as well as various media processing circuitry. As seen, a ring
interconnect 430 thus couples the cores together, and provides interconnection between the
cores, graphics domain 420 and system agent circuitry 450. In one embodiment, interconnect
430 can be part of the core domain. However in other embodiments the ring interconnect can
be of its own domain. In any event, the interconnect frequency can be controlled via system
agent circuitry as described herein.

[0027] In the embodiment of FIG. 4, system agent domain 450 may include display
controller 452 which may provide control of and an interface to an associated display. As
further seen, system agent domain 450 may include a power control unit 455 which can include
a frequency control logic 459 in accordance with an embodiment of the present invention to
dynamically update the frequency of interconnect 430. In various embodiments, this logic may
execute at least part of the algorithms shown in FIGS. 1 and 2 to dynamically control
interconnect frequency. To this end, PCU 455 can be coupled to a mapping table 457, which
may be a table configured as above to provide for association between a domain’s frequency
and a corresponding minimum interconnect frequency. Although the above embodiment of
Table 1 shows table entries associating non-core domain frequency and minimum interconnect
frequency, understand that multiple mapping tables may be present, each associated with a

given domain of the processor and a corresponding minimum interconnect frequency.
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[0028] To enable configuration of such table, which can be in a RAM of system agent
domain 450, a mailbox interface 456 can be present. In general, interface 456 can include a
first register 456a and a second register 456b. Such registers provide an interface for
handshake-based communications between the PCU and other domains. In one embodiment,
first register 456a can include a flag field to store a flag, a command field to store a command,
and an address field to store an address, e.g., of an entry within mapping table 457. Second
register 456b may be a data storage register. In one embodiment, graphics domain 420 can
write an entry into a corresponding location within mapping table 457 by setting the flag field
of first register 456a high, providing a write command for the command field, and providing an
address corresponding to the entry in the table to be written to the address field, and further
providing the data to be written to second register 456b. In turn, responsive to the active flag
field, PCU 455 can thus write the data to the corresponding entry and reset the flag field to
indicate to the graphics domain that it can write the next entry. While described with this
particular protocol in the embodiment of FIG. 4, understand the scope of the present invention
is not limited in this regard.

[0029] As further seen in FIG. 4, processor 400 can further include an integrated memory
controller (IMC) 470 that can provide for an interface to a system memory, such as a dynamic
random access memory (DRAM). Multiple interfaces 480, — 480, may be present to enable
interconnection between the processor and other circuitry. For example, in one embodiment at
least one direct media interface (DMI) interface may be provided as well as one or more
Peripheral Component Interconnect Express (PCI Express™ (PCIe™)) interfaces. Still further,
to provide for communications between other agents such as additional processors or other
circuitry, one or more interfaces in accordance with an Intel® Quick Path Interconnect (QPI)
protocol may also be provided. Although shown at this high level in the embodiment of FIG. 4,
understand the scope of the present invention is not limited in this regard.

[0030] Embodiments may be implemented in many different system types. Referring
now to FIG. 5, shown is a block diagram of a system in accordance with an embodiment of the
present invention. As shown in FIG. 5, multiprocessor system 500 is a point-to-point
interconnect system, and includes a first processor 570 and a second processor 580 coupled via

a point-to-point interconnect 550. As shown in FIG. 5, each of processors 570 and 580 may be
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multicore processors, including first and second processor cores (i.e., processor cores 574a and
574b and processor cores 584a and 584b), although potentially many more cores may be
present in the processors. Each of the processors can include a PCU or other logic to perform
dynamic control of an on-chip memory interconnect based on a non-core domain request, as
described herein.

[0031] Still referring to FIG. 5, first processor 570 further includes a memory controller
hub (MCH) 572 and point-to-point (P-P) interfaces 576 and 578. Similarly, second processor
580 includes a MCH 582 and P-P interfaces 586 and 588. As shown in FIG. 5, MCH’s 572 and
582 couple the processors to respective memories, namely a memory 532 and a memory 534,
which may be portions of system memory (e.g., DRAM) locally attached to the respective
processors. First processor 570 and second processor 580 may be coupled to a chipset 590 via
P-P interconnects 552 and 554, respectively. As shown in FIG. 5, chipset 590 includes P-P
interfaces 594 and 598.

[0032] Furthermore, chipset 590 includes an interface 592 to couple chipset 590 with a
high performance graphics engine 538, by a P-P interconnect 539. In turn, chipset 590 may be
coupled to a first bus 516 via an interface 596. As shown in FIG. 5, various input/output (I/O)
devices 514 may be coupled to first bus 516, along with a bus bridge 518 which couples first
bus 516 to a second bus 520. Various devices may be coupled to second bus 520 including, for
example, a keyboard/mouse 522, communication devices 526 and a data storage unit 528 such
as a disk drive or other mass storage device which may include code 530, in one embodiment.
Further, an audio I/O 524 may be coupled to second bus 520. Embodiments can be
incorporated into other types of systems including mobile devices such as a smart cellular
telephone, tablet computer, netbook, ultrabook, or so forth.

[0033] Embodiments may be implemented in code and may be stored on a non-transitory
storage medium having stored thereon instructions which can be used to program a system to
perform the instructions. The storage medium may include, but is not limited to, any type of
disk including floppy disks, optical disks, solid state drives (SSDs), compact disk read-only
memories (CD-ROMs), compact disk rewritables (CD-RWs), and magneto-optical disks,
semiconductor devices such as read-only memories (ROMs), random access memories (RAMs)

such as dynamic random access memories (DRAMs), static random access memories
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(SRAMs), erasable programmable read-only memories (EPROMSs), flash memories, electrically
erasable programmable read-only memories (EEPROMs), magnetic or optical cards, or any
other type of media suitable for storing electronic instructions.

[0034] While the present invention has been described with respect to a limited number
of embodiments, those skilled in the art will appreciate numerous modifications and variations
therefrom. It is intended that the appended claims cover all such modifications and variations

as fall within the true spirit and scope of this present invention.
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What is claimed is:

1. A mobile device comprising:
a processor;

memory coupled to the processor;
storage coupled to the processor; and
a display coupled to the processor;
wherein the processor comprises:

a plurality of cores of the processor, a first core of the plurality of cores to operate
at a first voltage and a second core of the plurality of cores to operate at a second voltage,
the second voltage independent of the first voltage;

the first core of the plurality of cores to be associated with a first frequency and
the second core of the plurality of cores to be associated with a second frequency,
wherein the first and second frequencies may be different from each other;

a graphics unit of the processor, wherein a driver of the graphics unit is to control
execution on the graphics unit;

an interconnect of the processor to couple the first core of the plurality of cores,
the second core of the plurality of cores and the graphics unit to a memory external to the
processor; and

a power controller to control a frequency of the interconnect based at least in part
on a frequency of the graphics unit, wherein the graphics unit is operable at a first
plurality of frequencies and the interconnect is operable at a second plurality of
frequencies, and the power controller is to update the frequency of the interconnect to
another one of the second plurality of frequencies based at least in part on the frequency

of the graphics unit.
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Abstract of the Disclosure

In one embodiment, the present invention includes a processor having multiple domains
including at least a core domain and a non-core domain that is transparent to an operating system
(OS). The non-core domain can be controlled by a driver. In turn, the processor further includes
a memory interconnect to interconnect the core domain and the non-core domain to a memory
coupled to the processor. Still further, a power controller, which may be within the processor,
can control a frequency of the memory interconnect based on memory boundedness of a
workload being executed on the non-core domain. Other embodiments are described and

claimed.
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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 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-8189 and select option 2.
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PTO/AIA01 {06-12)

Approved for use-through 01/31/2014. OMB 06510032

U.8; Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Unider the Paparwork Reductlon Act of 1995, no persans are required to respond to a eollsction of information unless itdisplays & valid OMB gontrol numbsr.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76) |

BANDWIDTH

Titoot | ENABLING A NON-CORE DOMAIN TO CONTROL MEMOR

Invention -

As the below named inventor, | 'h,ere'by declare that:

This declaration | The at oficati
s direoted to: D The attached application, or

United States application or PCT international application number 14/ 451 807
August 5, 2014

fledon _

<

The above-identified application was made or authorized to be made by me.

{ believe that | am the original inventor or an-original joint inventor of a-claimed invention in the application,

I hereby acknowledge that ény willful faise statement made in-this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:
Petitioner/applicant is cautioned to avoid submitting personal information in doouments flled in a patent application that may
cantribute to identity theft, Personal information such as social security numbers, bank account numbers, or credit card numbers
| (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition of an application. If this type of personal information is included in documants submitted fo the USPTO,
pefitionersfapplicants should consider redacting such personal information from the documents befare submitting them fo the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication requestin compliance with 37 CFR 1.213(a) is made inthe application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the publicif the applicationis
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PT0O-2038 submitted for payment purposes are not retained In the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

‘ ‘ ‘ E ;544?'.' ( ; ’;’ g
inventor, EFRAIM ROTEM AN / Date (Optionat) @//// ‘”2“/’){(/ :
Signature: { , : . o

- Note: An application data sheet (PTQféBf‘M of equivalent), including naming the. entire inveritive entity, must accompany this form or must have |
been previously filed. Use an add@;’réf PTOIMAIOT fore for each addilisnal inventor. :

This collection of information is required by 36 U.8.C, 115 and 37 CPR 1.63. The Information {s required 16 obtain or ratain a bensfit by the public which Is to file {and
by the USPTO to process) an application. Gonfidentiality 1s govamed by 35 U.8,C. 122 and 37 CFR 1.11 and 1.14. This collsction Is estimated-to fake 1 minute to
complete, Including gathering, preparing, and submilting ths completed application form to the USPTO. Time will vary depending upon {He individual cass. Any
comtrierits.on the amount.of lime you require to commplete s form andior suggestions for reduoing this burden, should be sent 1o the Chief Information Officer, U.S.
Patent and Trademark Office, U8, Department of Commerce, P:0; Box 1450, Alexandila, VA 22313:1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patants, P,O. Box 1450, Alexandrla, VA 22313-1450.

If you need assistance In tompleting the form, call 1-800-PT0-9199 and selsct option 2,
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PTO/AIAOT (06-12)

Approvad for use through 01/31/2014. OMB 0651-0032

(1.8, Patent and Trademark Office; 14.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are raquired to respond to a collection of information unless It displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPL!CAT!ON DATA SHEET (37 CFR 1 76) ~

Tifleof | ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDW!DTH

Invention

As the below named inventor, | hereby declare that:

This declaration ;
is directed to: D The attached application, or

14/451,807

United States application or PCT international application number
filed on AUgust 5, 2014

The above-identified application was made or authorized to be made by me.

1 | believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned o avold submitting personal information in dosuments filed In a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) Is never requited by the USPTO
to support a pefition or an application. If this type of personal information Is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionet/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made In the application) or issuance of a
patent, Furthermore, the record from an abandoned application may also be avallable to the public if the application Is

referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor; DORON RAJWAN Date (Optional) : // / Y/ 2@“/{(7
. oy r"\ !
Signature: e | d
SR

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previcusly filed. Use an additional PTO/AIA/OT form for each additional Inventor.

This collectlon of Informstion Is required by 35 U.8.C. 115 and 37 CFR 1.63. The Information is required to obtaln or retaln a benefit-by the public which is to file {and
by the USPTO to process).an application, Confidentlality Is govermnet by 36 U.8.C. 122 and 37 CFR 1.11 and 1.14, This colisction Is estimated to take 1 minute to
complate, including gathering, preparing, and submitting the completed appllcation form to the USPTO, Time will vary depending upon the individual case. Any.
commenis on the amount of time you raquire to complete this form and/or suggestions for reducing this burden, should bs sent to the Chief information Officer, U.S,
Patent and Trademark Office, U.S. Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 2231341450,

Ifyou need agsistance in complating the form, call 1-800-PT0-8138 end selsct option 2.
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BTOIARY {QB«?Z}
Appraved forwse through 01/3VZ014, OMB 08510052
Uis. Patent and Trademark Offlce; Li8: DEBARTMENT OF COMMERCE

Under tne Psperwmk Redufmun Act of 1995 no pmsans e mqutmd to mspond o a mlkmtmn uf Inforation uma 361t s iays @ valid LW sz:mro_ Y mber

DECLARATION (37 CFR 1.63). FQR umsw OR EE&!GN APFUGK{‘!Q& US!N(% AN
APPUGAT!GN DATA SHE&ET (3? GFR ’1 ?6)

r;ﬁe af ENABL!NG A NON~CQ¥3E DCMAiN TO CONTROL MEMGRY BANQW&‘DTH
Invention ¢

- As the below narried irivéntor, | hersby tetldre that,

This declaration [~ P
isdiracted:to: {:] The attached application, or

‘. United States application or PCT intarnational application number 14145},89?
fled on AUigust 5, 2014

The ébbvé-ldénéiﬁéd;‘éﬁ;’ﬁ'ﬁééﬁéh‘\}vas"mafdvé‘ or étﬁhotizéd o he made i}y' me,

t believe that | arythe original inventor or an origingl joint inventor-of 4 elaimed invention in the appiicatian,(

| hereby ackowledge that any willful faise staternent made i this declaration is punishable under 18 8¢, 1001
by-fine o imptisonment of ot nore than five [5) years or both.

WARNING:

Petmfmer/applic:ant is cautioned to avoid submitting personal nformation in documents flad.in & patent. application that may
contribuite to [dentity theft. Personal information such 28 scmai seeurity numbe(s, bank account numbers‘ or credit card numbers

. (othar thana check or-cradit sard authoi

} consmer redacting suah ars nal: nfcrmahon from the dosuments bafare submit
USFTCB F’eimoneriappn ntis advised that the: reeard ‘of a patent application is avaliable tothe: puiblic st pubh
application (unfess & non-publication request in compliange with 37 CFR 1,21 S{a} s made in the application) ar lss
patent. Furthermore, the resord from an-abandoned application may also be-available to the publicif the' appligation is:
réferenced Iy & published application or arvissued patent (see 37 CFR 1,14} Checks and credit card authorization forms
PTO-2038:-submitted for payiment purposes are hiot rétalned in the application fle-and therefors are fiot puiblicly available.

LEGAL NAME OF INVENTOR

Inventar:

ELIEZER WﬁiSSMANN il Date (Optional)

Signature: _

Note: Arvapplication data shest (PTO/SSIM or sauivilant); Including naming tha anﬂrs Irivantive-entity, mustaccompany fils form ar must have
beeny prewtmsb,f fladl, . Use ginatddidonsl PTGINA/G% farin fnf wach addmcnat inventara

vacy dapandms upun fhe indmdnsf VRS, Any

S50 ma amountatime yoil méuira toaampiete thig fomx an&lnrsagg%tionsfer ;educmg this hurzian shobld besanttohe Chief bifurmation Oftlest, U,
Patent and deemsﬂ( C)!f!os, U & Bspaﬁmnx ofCommeme, 0. Areandrle VA 223‘%3-1430 ‘N@?‘ SENDFEES OR COMPLETED PORMS TO:

2 yan :raad asslslance in éomp]afmg Hiey forn, e f»ﬁOG-PT&MQQ andsei’ec{ apﬂnrr Z
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PTO/AIA/01 (08-12)

Approved for use through 01/31/2014. 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 {o respond to @ collgetion of !nformaixon unless it displays a valid OMB control number

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR1 75)

Title of ENABLING A NON CORE DOMAIN TO CONTROL MEMORY BANDWIDTH

invention

As the below named inventor, | hereby declare that:

This declaration

is directed fo: D The attached application, or

14/451,807

[j‘ United States application or PCT infemnational application number

filed on August 5, 2014

The above-identified application was made or authorized 1o be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment 6f not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents fifed in a patent application that may
cantribute to identity thefl. ' Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an apglication. fthis type of personal information is included in documents submitted to the USPTO,
petitionerg/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Pelitioner/applicant is advised that the record of a patent application is available to the public after pubhca{xon of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned agplication may alse be availeble to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor: RYAN WELLS Date (Optional) :

Signature: _@ﬂm //s/ /,Mg/

Note: An application data sheet (PTO/SB/14 or squivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is required to obtain or retain a beneflt by the public which is to file (and
by the USPTO to process} an application. Confidentiality is govemead by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimatad to take 1 minute to
complete, including gathering, praparing, and subrmitlirig the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form.and/er suggestions for reducing this burden, should be sent to the Chiaf Infarmation Officer, U.S.
patent and Trademark Office, U.S. Deparimant of Commercs, .0, Box 1450, Alexandria, VA 22313-1450. DO-NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patants, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistérice in comipleting the form, cell 1-800-PT0-9199 and select option 2.
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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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date 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 acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16249103 Document Date: 01/16/2019

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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