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.USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/103,798 08/11/2020 10740281 42P38886C-C1 5727
131413 7590 07/22/2020
NDWE LLP/Intel

99 Almaden Boulevard, Suite 710
San Jose, CA 95113

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 53 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):

VARGHESE GEORGE, Folsom, CA;
INTEL CORPORATION, Santa Clara, CA;
SANJEEV S. JAHAGIRDAR, Folsom, CA;
DEBORAH T. MARR, Portland, OR;

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.

IR103 (Rev. 10/09)
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Doc Code: MFEE.C.AD

Document Description: Maintenance Fee Address Change

PTO/SB/47-EFS

FEE ADDRESS INDICATION FORM

Application Number Art Unit

16103798 2183
Filing Date Examiner Name

14-Aug-2018 ERIC COLEMAN
First Name Inventor Attorney Doc. Number

VARGHESE GEORGE 42P38886C-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:

000197
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

/Scott A. Simmons/

Date

06-30-2020

Name

Scott A. Simmons

Registration Number

60206
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Electronic Patent Application Fee Transmittal

Application Number: 16103798

Filing Date: 14-Aug-2018

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME

Title of Invention: INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name: VARGHESE GEORGE
Filer: Scott Alan Simmons/Allison Madsen
Attorney Docket Number: 42P38886C-C1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)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:
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Sub-Total in

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

EFS ID: 39877298

Application Number: 16103798

International Application Number:

Confirmation Number: 5727

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME

Title of Invention: INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name: VARGHESE GEORGE

Customer Number: 131413

Filer: Scott Alan Simmons/Allison Madsen

Filer Authorized By:

Scott Alan Simmons

Attorney Docket Number: 42P38886C-C1
Receipt Date: 30-JUN-2020
Filing Date: 14-AUG-2018
Time Stamp: 18:10:38

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

E20206T110346312

Deposit Account

506674

Authorized User

Allison Madsen

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 1.21 (Miscellaneous fees and charges)
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File Listing:

Document o . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
46298
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
8046cd0802ea3cf262c9b79ed5629114162
eb05
Warnings:
Information:
32454
2 Maintenance Fee Address Change web85feeaddress.pdf no 1
8fa5f78d02a84194db312abe92990935c39
Warnings:
Information:
31974
3 Fee Worksheet (SB06) fee-info.pdf no 2
9e421a47878c29c7¢7b9fd359c5b10ebd6 2
be801
Warnings:
Information:
Total Files Size (in bytes){ 110726

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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Doc Code: IFEE

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

PTOL/85B-EFS

Issue Fee Transmittal Form

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

16103798 14-Aug-2018 VARGHESE GEORGE 42P38886C-C1 5727

TITLE OF INVENTION :

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) |2183 032000 ERIC COLEMAN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 08-Jul-2020 $0

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

Current Correspondence Address:

131413
NDWE LLP/Intel

99 Almaden Boulevard, Suite 710

San Jose CA95113
UNITED STATES
408-675-0441

-ndwe_docketing@cardinal-ip.com

Current Indicated Fee Address:

[ Change of correspondence address requested, system
generated AlA/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.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.

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

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

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

3.The Following Fee(s) Are Submitted:

[ l 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 defgcb%%% 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. NICHOLSON DE VOS WEBSTER & ELLIOTT LLP

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 /Scott A. Simmons/ Date 06-30-2020
Name Scott A. Simmons Registration Number (60206
WEB IFEE 1.0
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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.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
131413 7590 04/08/2020
NDWE LLP/Intel COLEMAN, ERIC
99 Almaden Boulevard, Suite 710
San Jose, CA 95113 | ART UNIT PAPER NUMBER |
2183
DATE MAILED: 04/08/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C-C1 5727

TITLE OF INVENTION: ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

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 07/08/2020

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

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By 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)

131413 7590 04/08/2020 Certificate of Mailing or Transmission
NDWE LLP/Intel 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
99 Almaden Boulevard, Suite 710 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
San Jose. CA 95113 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. |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C-C1 5727
TITLE OF INVENTION: ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/08/2020

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
COLEMAN, ERIC 2183 712-032000
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

| 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

, e , L 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Pee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

. 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)

[5%)

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

4a. Fees submitted: [Jissue Fee [IPublication 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 [d 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.

| 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
PTOL-8S5 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C-C1 5727
| EXAMINER |
131413 7590 04/08/2020
NDWE LLP/Intel COLEMAN, ERIC
99 Almaden Boulevard, Suite 710
San Jose, CA 95113 | ART UNIT PAPER NUMBER |

2183

DATE MAILED: 04/08/2020

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.

Page 3 of 3

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

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB 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. 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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA 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 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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Application No. Applicant(s)
i . 16/103,798 GEORGE et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
ERIC COLEMAN 2183 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.

1.4} This communication is responsive to amendment filed 03/06/2020.
(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 See Continuation Sheet . 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.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAI b) (O Some  *c) (J None of the:
1. (3 Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ 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.

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

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

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

3.(J Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

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

/ERIC COLEMAN/
Primary Examiner, Art Unit 2183

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200330
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Continuation Sheet (PTOL-37) Application No. 16/103,798

Continuation of 3. The allowed claim(s) is/are: 20,22-28,30-36 and 38-43
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢103 798 GEORGE ot al.
H “ “ ”“ Examiner Art Unit
ERIC COLEMAN 2183
CPC
Symbol Type Version
GO6F 80 F 2013-01-01
GO6F 3206 | 2013-01-01
GO6F 3293 1 2013-01-01
GO6F 5094 | 2013:04-01
GO6F 3296 | 2013:01:01
GO6F 4022 1 2013-01-01
Y02D 122 A 2018:01-01
Y02D 22 A 2018-01-01
Y02D 151 A 2018-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 21

/ERIC COLEMAN/
Primary Examiner, Art Unit 2183

(Primary Examiner)

30 March 2020

(Date)

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

1

4

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20200330
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢103 798 GEORGE et al.

H “ “”“ Examiner Art Unit
ERIC COLEMAN 2183

INTERNATIONAL CLASSIFICATION
CLAIMED

GO6F

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
712 32

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 21
/ERIC COLEMAN/ 30 March 2020 . . -
Primary Examiner, Art Unit 2183 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20200330

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/103,798 GEORGE et al.
Examiner Art Unit
ERIC COLEMAN 2183

Claims renumbered in the same order as presented by applicant (] CPA (O T.D. (O R.1.47
CLAIMS
Final |Original|Final OriginallFinaI Original|[Final |Original|Final |Original|Final OriginallFinaI Original|Final |Original
1 10 19 8 28 37
2 11 1 20 29 16 38
3 12 21 9 30 17 39
4 13 2 22 10 31 18 40
5 14 3 23 11 32 19 41
6 15 4 24 12 33 20 42
7 16 5 25 13 34 21 43
8 17 6 26 14 35
9 18 7 27 15 36
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 21
/ERIC COLEMAN/ 30 March 2020 . . A
Primary Examiner, Art Unit 2183 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20200330
Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 14/103 798

v Rejected - | Cancelled N | Non-Elected A Appeal

GEORGE et al.
““ Examiner Art Unit

ERIC COLEMAN 2183

= Allowed + | Restricted I | Interference O | Objected

CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA O T.D. (J R.1.47

CLAIM DATE
Final Original | 12/02/2019 | 03/30/2020

=

«
2N TN TN IS IS O O O EN| | AN PSS O O EN O EN EN N I IS BN O
wiuwjuwjwjwfefowjojmwjuwjuwfjowfopefmwjujufuwfmfuwjupe jnjr

U.S. Patent and Trademark Office Part of Paper No.: 20200330

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 14/103 798 GEORGE ot al.
H“m “ ‘ “HHH ““ ““ . s
ERIC COLEMAN 2183
CLAIM DATE
Final Original | 12/02/2019 | 03/30/2020
21 43 v =
U.S. Patent and Trademark Office Part of Paper No.: 20200330
Page 2 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noftes 16/103.798 GEORGE ot al.
H““HH“ m“m ‘ “H“‘ . s
ERIC COLEMAN 2183
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
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
712/32 12/03/2019 EC
GO6F15/80 1/3206 1/3293 1/3296 9/5094 13/4022 12/03/2019 EC
Y02D10/22 10/122 10/151 12/03/2019 EC
searched IP.com 12/03/2019 EC
searched google scholar search terms multiple core asymmetric EC
heterogene(_)us processor core differgnt peﬁormgncg cqnsumption 12/03/2019
power monitor demand cache layer integrated circuit microprocessor
group cluster cores
inventor name search 12/03/2019 EC
updated above 03/30/2020 EC

/ERIC COLEMAN/
Primary Examiner, Art Unit 2183

U.S. Patent and Trademark Office

Part of Paper No.: 20200330
Page 1 of 2
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/103.798 GEORGE ot al.
ERIC COLEMAN 2183

Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
712 32 03/30/2020 EC
GO6F 15/80 1/3206 1/3293 1/3296 9/5094 13/4022 03/30/2020 EC
Y02D 10/22 10/122 10/151 03/30/2020 EC
/ERIC COLEMAN/

Primary Examiner, Art Unit 2183

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20200330
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

BIB DATA SHEET
CONFIRMATION NO. 5727

SERIAL NUMBER FILINgAgr'iE 371(c) CLASS GROUP ART UNIT ATTORNE(Y)-DOCKET
16/103,798 08/14/2018 712 2183 42P38886C-CH1
RULE
APPLICANTS
INTEL CORPORATION, Santa Clara, CA;
INVENTORS

VARGHESE GEORGE, Folsom, CA;
SANJEEV S. JAHAGIRDAR, Folsom, CA;
DEBORAH T. MARR, Portland, OR;

** CONTINUING DATA ***+sssssssnsnrkkksssss
This application is a CON of 15/431,527 02/13/2017 PAT 10049080
which is a CON of 13/335,257 12/22/2011 PAT 9569278

*k FOREIGN APPLICATIONS kkkkkhkkkkkkkkkkhhhkhkhkkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

09/24/2018
Foreign Priority claimed M| Yes BNO STATE OR SHEETS TOTAL INDEPENDENT
35 USC 119(a-d) conditions met ( Yes bdNo | ] Metafter COUNTRY [DRAWINGS | CLAIMS CLAIMS
Verified and /ERIC COLEMAN/
Acknowledged Examiner's Signature Initials CA 8 19 3
ADDRESS

NDWE LLP/Intel

99 Almaden Boulevard, Suite 710
San Jose, CA 95113

UNITED STATES

TITLE

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET
ARCHITECTURE

U All Fees ‘
FEES: Authority has been given in Paper - 1.16 Foos (Filing)
EIEENE?VZ%E No. Y to chargeg/credit DEPpOSIT ACCOUNT || 21:17 Fees (Processing Ext. of time)
2280 No. for following: (1 1.18 Fees (Issue)
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref iiHits Search Query DBs Default ;{Plurals {Time
# Operator Stamp

L1 38643 {(GO6F15/80 OR GO6F1/3206 OR US-PGPUB;  {OR ON 2020/03/30
GO6F1/3293 OR GO6F1/3296 OR USPAT; EPO; 10:34
GO6F9/5094 OR GO6F13/4022 OR JPO;
Y02D10/22 OR Y02D10/122 OR DERWENT;
Y02D10/151).CPC. IBM_TDB

L2 997 712/32.ccls. US-PGPUB; OR ON 2020/03/30;
USPAT; EPO; 10:34
JPO;
DERWENT;
IBM_TDB

L3 439587 ilor2 US-PGPUB; OR ON 2020/03/30
USPAT; EPO; 10:34

JPO;
DERWENT;
IBM_TDB

L4 10603 jjasymmetric near3 (processor or core iUS-PGPUB; OR ON 2020/03/30
or architecture or CPU) USPAT; EPO; 10:35
JPO;
DERWENT;
IBM.TDB §

L5 {{740812 {(multiple or multi$3 or cluster$4 or US-PGPUB; OR ON 2020/03/30
group$4) near3 (core or processor) {USPAT; EPO; 10:36

JPO;
DERWENT;
IBM_TDB

L6 ii8967 ("same" or identical or similar or US-PGPUB; OR ON 2020/03/30
legacy) near3 ISA USPAT; EPO; 10:36

JPO;
DERWENT;
IBM_TDB

L7 §171 4 with 6 US-PGPUB; {OR ON 2020/03/30:
USPAT; EPO; 10:37
JPO;
DERWENT;
IBM_TDB

L8 4900 (differ$4 or high or low) adj US-PGPUB; OR ON 112020/03/30
performance near3 core USPAT; EPO; 110:37

JPO;
DERWENT;
IBM_TDB

L9 #22 7 and 8 US-PGPUB; iOR ON 2020/03/30:
USPAT; EPO; 10:38
JPO;
DERWENT;
IBM_TDB

L10 {60240 cache near3 (local or private) US-PGPUB; OR ON 2020/03/30
USPAT; EPO; 10:38

JPO;
DERWENT;
IBM_TDB

file:///C/Users/ecoleman/Documents/e-Red%20Folder/16103798/EAST SearchHistory. 16103798 _Accessible Version.htm[3/30/2020 10:45:45 AM]
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EAST Search History

L11

1288

4 and 10

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30
10:39

L12

410361

(shar$3 or common)near3(memory or
storage or cache or buffer)

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30;
10:39

L13

1206

11 and 12

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

112020/03/30
10:39

L14

161

3and 13

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
1BM DB

OR

ON

2020/03/30;

10:40

L15

9846

cach$3 near3 layer

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30
10:40

L16

14

14 and 15

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30
10:41

L17

130043

consum$6 near3 power near3
(differ$3 or higher or lower)

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30
10:42

L18

7533

17 with (core or processor)

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30
10:42

L19

428

4 and 18

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30i
10:43

L20

377

12 and 19

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

2020/03/30
10:43

L21

227

3and 20

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/03/30;
10:44

L22

27771

(demand or load) near3 core

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;

IBM_TDB

OR

ON

2020/03/30
10:44

file:///C/Users/ecoleman/Documents/e-Red%20Folder/16103798/EAST SearchHistory. 16103798 _Accessible Version.htm[3/30/2020 10:45:45 AM]
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EAST Search History

L23 §23 21 and 22 US-PGPUB; OR ON 2020/03/30
USPAT; EPO; 10:44
JPO;
DERWENT;
IBM.TDB  §

3/30/2020 10:45:45 AM

file:///C/Users/ecoleman/Documents/e-Red%20Folder/16103798/EAST SearchHistory. 16103798 _Accessible Version.htm[3/30/2020 10:45:45 AM]

MediaTek Exhibit 1008, Page 25 of 207



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C-C1 5727
131413 7590 03/10/2020 | AMINGR |
NDWE LLP/Intel
99 Almaden Boulevard, Suite 710 COLEMAN, ERIC
San Jose, CA 95113
| ART UNIT | PAPER NUMBER |
2183
| NOTIFICATION DATE | DELIVERY MODE |
03/10/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ndwe_docketing @cardinal-ip.com
patent@ndwe.com

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

16/103,798 GEORGE et al.
Applicant-Initiated Interview Summary Examiner ArtUnit | AIA (FITF) Status
ERIC COLEMAN 2183 No

All participants (applicant, applicants representative, PTO personnel):

(1) ERIC COLEMAN. (3) .
(2) Scott A. Simmons (Reg. 60,206). (4) .

Date of Interview: 05 March 2020.

Type: Telephonic [ Video Conference
UJ Personal [copy given to:  [J applicant  [J applicant's representative]

Exhibit shown or demonstration conducted:  CJ Yes No.
If Yes, brief description:
Issues Discussed (101 O112 0O102 103 OOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: See Continuation Sheet.

Identification of prior art discussed: Hum, Gray and Hady references.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Counsel and Examiner discussed the cited prior art (Hum, Gray and Hady) and the claims. No agreement was
reached..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

O Attachment

/ERIC COLEMAN/
Primary Examiner, Art Unit 2183

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20200305
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted, -

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on

the Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed

by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Continuation Sheet (PTOL-413) Application No. 16/103,798

Continuation of Claim(s) discussed: 20-43
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Attorney's Docket No.: 42P38886C-C1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Varghese George Examiner: Eric Coleman
Application No.: 16/103,798 Art Unit: 2183
Filed: August 14, 2018 Confirmation No.: 5727

For: ASYMMETRIC PERFORMANCE
MULTICORE ARCHITECTURE WITH
SAME INSTRUCTION SET
ARCHITECTURE

Mail Stop Amendment
Commissioner for Patents
e-Filed via EFS-WEB

RESPONSE AND AMENDMENT

Sir:

In response to the Office action transmitted on December 6, 2019, Applicant respectfully

requests the Examiner enter the following amendments and consider the following remarks.

CERTIFICATE OF EFS-Web

I hereby certify that this correspondence is being submitted electronically via EFS-Web
on the date shown below to the United States Patent and Trademark Office.

Date of Deposit: March 6, 2020
Name of Person Mailing Correspondence:_Allison Prentice

Signature: {Allison Prentice/

Appl. No.: 16/103,798 1 Atty. Docket No.: 42P38886C-C1
Amdt. dated Mar. 6, 2020
Reply to the Office action of Dec. 6, 2019

MediaTek Exhibit 1008, Page 30 of 207



Amendments to the Claims:

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

1. - 19. (Cancelled)

20. (Currently amended) A multi-core processor comprising:

a first plurality of cores and a second plurality of cores that support a same instruction set,

wherein the first plurality of cores are higher performance and consume more power than

the second plurality of cores, and each of the second plurality of cores have a maximum

operating frequency that is less than a maximum operating frequency of each of the first

plurality of cores;

a caching layer shared by the first plurality of cores and the second plurality of cores; and

power management hardware to enable and disable the first plurality of cores and the second
plurality of cores, wherein an operating system that executes on the multi-core processor
is to monitor a demand for the multi-core processor and control a core mix of the first
plurality of cores and the second plurality of cores based on the demand with the power

management hardware.
21. (Cancelled).

22. (Previously presented) The multi-core processor of claim 20, wherein each of the
first plurality of cores and each of the second plurality of cores further include a

respective caching layer therein.

23. (Previously presented) The multi-core processor of claim 22, wherein each of the
first plurality of cores includes therein a caching layer for data and a caching layer for

instructions.

Appl. No.: 16/103,798 2 Atty. Docket No.: 42P38886C-C1
Amdt. dated Mar. 6, 2020
Reply to the Office action of Dec. 6, 2019
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24. (Previously presented) The multi-core processor of claim 20, wherein the core mix
includes a state where some of, but not all of, the first plurality of cores and the second

plurality of cores are enabled.

25. (Previously presented) The multi-core processor of claim 20, further comprising a
system memory interface to couple to a system memory to search for a cache line,
requested by any core of the first plurality of cores and the second plurality of cores, that

is not found in the caching layer.

26. (Previously presented) The multi-core processor of claim 20, wherein the first

plurality of cores is at least three.

217. (Previously presented) The multi-core processor of claim 20, further comprising
coherency logic circuitry to maintain cache coherency in the caching layer shared by the

first plurality of cores and the second plurality of cores.

28. (Currently amended) A method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the multi-
core processor, wherein the multi-core processor comprises a first plurality of cores and a
second plurality of cores that support a same instruction set, the first plurality of cores are
higher performance and consume more power than the second plurality of cores, each of

the second plurality of cores have a maximum operating frequency that is less than a

maximum operating frequency of each of the first plurality of cores, and a caching layer

shared by the first plurality of cores and the second plurality of cores; and
controlling a core mix of the first plurality of cores and the second plurality of cores based on the

demand with power management hardware of the multi-core processor.

29. (Cancelled).
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30. (Previously presented) The method of claim 28, wherein each of the first plurality
of cores and each of the second plurality of cores further include a respective caching

layer therein.

31. (Previously presented) The method of claim 30, wherein each of the first plurality

of cores includes therein a caching layer for data and a caching layer for instructions.

32. (Previously presented) The method of claim 28, wherein the core mix includes a
state where some of, but not all of, the first plurality of cores and the second plurality of

cores are enabled.

33. (Previously presented) The method of claim 28, further comprising coupling a
system memory interface of the multi-core processor to a system memory to search for a
cache line, requested by any core of the first plurality of cores and the second plurality of

cores, that is not found in the caching layer.

34. (Previously presented) The method of claim 28, wherein the first plurality of cores

is at least three.

35. (Previously presented) The method of claim 28, further comprising maintaining
cache coherency, by coherency logic circuitry of the multi-core processor, in the caching

layer shared by the first plurality of cores and the second plurality of cores.

36. (Currently amended) A non-transitory machine readable medium containing code that
when processed by a machine causes a method to be performed, the method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the multi-
core processor, wherein the multi-core processor comprises a first plurality of cores and a
second plurality of cores that support a same instruction set, the first plurality of cores are
higher performance and consume more power than the second plurality of cores, each of

the second plurality of cores have a maximum operating frequency that is less than a

Appl. No.: 16/103,798 4 Atty. Docket No.: 42P38886C-C1
Amdt. dated Mar. 6, 2020
Reply to the Office action of Dec. 6, 2019

MediaTek Exhibit 1008, Page 33 of 207



maximum operating frequency of each of the first plurality of cores, and a caching layer

shared by the first plurality of cores and the second plurality of cores; and
controlling a core mix of the first plurality of cores and the second plurality of cores based on the

demand with power management hardware of the multi-core processor.
37. (Cancelled).

38. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein each of the first plurality of cores and each of the second plurality of cores

further include a respective caching layer therein.

39. (Previously presented) The non-transitory machine readable medium of claim 38,
wherein each of the first plurality of cores includes therein a caching layer for data and a

caching layer for instructions.

40. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein the core mix includes a state where some of, but not all of, the first plurality of

cores and the second plurality of cores are enabled.

41. (Previously presented) The non-transitory machine readable medium of claim 36,
further comprising coupling a system memory interface of the multi-core processor to a
system memory to search for a cache line, requested by any core of the first plurality of

cores and the second plurality of cores, that is not found in the caching layer.

42. (Previously presented) The non-transitory machine readable medium of claim 36,

wherein the first plurality of cores is at least three.
43. (Previously presented) The non-transitory machine readable medium of claim 36,

further comprising maintaining cache coherency, by coherency logic circuitry of the
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multi-core processor, in the caching layer shared by the first plurality of cores and the

second plurality of cores.
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REMARKS
The Applicant sincerely thanks Examiner Coleman for the phone interview on March 5,

2020.

(1) Interview Summary:

In the call, the Examiner and Applicant’s representative discussed the claim rejections.

(2) Response to the Office Action

The enclosed is responsive to the Examiner’s Office action transmitted on December 6,
2019. Claims 20, 22-28, 30-36, and 38-43 are pending, with claims 20, 28, and 36 being
independent. Claims 1-19, 21, 29, and 37 have been cancelled. Claims 20, 28, and 36 have been
amended. No new subject matter has been added. Applicant respectfully requests

reconsideration of the present application and the allowance of all claims now presented.

35 U.S.C. § 103 Rejections
Claims 20-22, 24, 25, 27, 28-30, 32, 33, 35-38, 40, 41, and 43 were rejected under 35
U.S.C. 103(a) as being allegedly unpatentable over Hum, U.S. Publication No. 2009/0222654
(hereinafter “Hum”) in view of Hady, U.S. Publication No. 2006/0112226 (hereinafter “Hady”).
Claim 23, 31, and 39 were rejected under pre-AIA 35 U.S.C. 103(a) as being allegedly

unpatentable over Hum and Hady as applied to claim 22, and further in view of Gray, U.S.
Publication No. 2011/0131377 (Hereinafter “Gray”). Claims 26, 34, and 42 were rejected under
pre-AIA 35 U.S.C. 103(a) as being allegedly unpatentable over Hum and Hady as applied to
claim 22, and further in view of Kumar et al., IEEE article entitled “Single-ISA Heterogenous

Multi-Core Architectures”, (Hereinafter “Kumar”).

The cited portions of the references do not appear to teach or suggest the Applicant’s

claims. For example, the cited portions of the references do not appear to teach or suggest:
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20. A multi-core processor comprising:

a first plurality of cores and a second plurality of cores that support a same instruction
set, wherein the first plurality of cores are higher performance and consume more
power than the second plurality of cores, and each of the second plurality of
cores have a maximum operating frequency that is less than a maximum
operating frequency of each of the first plurality of cores:

a caching layer shared by the first plurality of cores and the second plurality of cores; and

power management hardware to enable and disable the first plurality of cores and the

second plurality of cores, wherein an operating system that executes on the multi-
core processor is to monitor a demand for the multi-core processor and control a
core mix of the first plurality of cores and the second plurality of cores based on
the demand with the power management hardware. (Emphasis added.)

as in Applicant’s amended independent claim 20, or:

28. A method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the
multi-core processor, wherein the multi-core processor comprises a first plurality
of cores and a second plurality of cores that support a same instruction set, the
first plurality of cores are higher performance and consume more power than the
second plurality of cores, each of the second plurality of cores have a
maximum operating frequency that is less than a maximum operating
frequency of each of the first plurality of cores. and a caching layer shared by
the first plurality of cores and the second plurality of cores; and

controlling a core mix of the first plurality of cores and the second plurality of cores

based on the demand with power management hardware of the multi-core
processor. (Emphasis added.)

as in Applicant’s amended independent claim 28, or:

36. A non-transitory machine readable medium containing code that when processed by
a machine causes a method to be performed, the method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the
multi-core processor, wherein the multi-core processor comprises a first plurality
of cores and a second plurality of cores that support a same instruction set, the
first plurality of cores are higher performance and consume more power than the
second plurality of cores, each of the second plurality of cores have a
maximum operating frequency that is less than a maximum operating
frequency of each of the first plurality of cores. and a caching layer shared by
the first plurality of cores and the second plurality of cores; and

controlling a core mix of the first plurality of cores and the second plurality of cores

based on the demand with power management hardware of the multi-core
processor. (Emphasis added.)
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as in Applicant’s amended independent claim 36. The last paragraph on page 4 of the Office
action appears to allege official notice of the claim language “each of the second plurality of
cores have a maximum operating frequency that is less than a maximum operating frequency of
each of the first plurality of cores” now in Applicant’s amended independent claims 20, 28, and

36.

If the Office action is taking official notice of the above, then any allegations of Official
notice are hereby traversed. Applicant submits that these allegations are not “capable of instant
and unquestionable demonstration as being well-known” and are thus improper (see, e.g., MPEP
§2144.03). “It is never appropriate to rely solely on common knowledge in the art without
evidentiary support in the record as the principal evidence upon which a rejection was based.” See

Zurko, 258 F.3d at 1386, 59 USPQ2d at 1697; Ahlert, 424 F.2d at 1092, 165 USPQ 421.

Because the Applicant has demonstrated the patentability of all pending independent
claims, the Applicant respectfully submits that all pending claims are allowable. The
Applicant’s silence with respect to the dependent claims should not be construed as an admission
by the Applicant that the Applicant is complicit with the Examiner’s rejection of these
claims. Because the Applicant has demonstrated the patentability of the independent claims, the

Applicant need not substantively address the theories of rejection applied to the dependent

claims.

In light of the comments above, Applicant respectfully requests the allowance of all
claims.
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CONCLUSION
Applicant respectfully submits that all rejections have been overcome and that all
pending claims are in condition for allowance. If the Examiner believes an additional telephone
conference would expedite or assist in the allowance of the present application, the Examiner is
invited to call Scott A. Simmons at (408) 675-0441. Authorization is hereby given to charge our

Deposit Account No. 506674 for any charges that may be due.

Respectfully submitted,
NICHOLSON, DE VOS, WEBSTER, & ELLIOTT, LLP

Date: March 6, 2020 /Scott A. Simmons/
Scott A. Simmons
Reg. No.: 60,206

99 Almaden Blvd., Ste. 710
San Jose, Ca 95113
408-675-0441
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Application/Control Number: 16/103,798 Page 2
Art Unit: 2183

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent
provisions.
Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.

Claims 20-22,24,25,27,28-30,32,33,35,36-38,40,41,43 is/are rejected under pre-
AlA 35 U.S.C. 103(a) as being unpatentable over Hum (patent application publication

No. 2009/0222654) in view of Hady (patent application publication No. 2006/0112226).

1-19 (Cancelled)

Hum taught the invention substantially as claimed including (as to claim 20)

including A multi-core processor comprising:
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a first plurality of cores (223,227,233,237,243,247,253,257)and a second plurality of
cores (223,227,233,237,243,247,253,257) that support a same instruction set (e.g., see
fig. 2 and paragraphs 0015,0024)[in one embodiment the main processing
element(s)(cores) have the same ISA as the lower power/performance

element(s)(cores) (e.g., x86)],

wherein the first plurality of cores are higher performance and consume more power

than the second plurality of core(e.g., see paragraph 0015 and0024];

a caching portion (123,203,207,213,217) shared by the first plurality of cores and the
second plurality of cores (e.g., figs. 1,2 and see paragraphs 0019 and 0024).

Hum did not expressly detail and caching portion being a layer. Hum however
taught the system being be part of a multiple core (single die) microprocessor (e.g., see
paragraph 0037). Therefore One of ordinary skill would have been motivated to
implement the caching as a layer of the microprocessor to reduce system size and
distance between the cache and the processor(s) for better communication);

On the other hand Hady taught this limitation (e.g., see paragraph 0017)

It would have been obvious to one of ordinary skill in that art to combine the
teachings of Hum and Hady. Both references were directed to the problems
processing data on system of heterogeneous processors. One of ordinary skill would
have been motivated incorporate the Hady teachings of including the processors and
cache on the same integrated circuit at least to reduce system size and cost. Also the

addition of the Hady teachings would have yielded predictable results at least because
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both references were directed to processing using programmable processors

performing similar processes.

Hum taught power management hardware to enable and disable the first plurality
of cores and the second plurality of cores, wherein an operating system that executes
on the multi-core processor is to monitor a demand for the multi-core processor and
control a core mix of the first plurality of cores and the second plurality of cores based
on the demand with the power management hardware (e.g., see fig.7 and paragraphs
0020, 0034).

Due to the similarities between claims 20 and 28 and 36; claims 28 and 36 are
rejected for the same reasons as claim 20. As to the further limitation of an operating
system in claim 36 Hum taught monitoring by an operating system (e.g., see paragraph
0020).

As to claims 21, 29, 37 Hum and Hady taught The multi-core processor of claim
20, Hum taught that the processing elements had different clock frequency capabilities
(e.g.., see paragraph 0016) but did not expressly detail wherein each of the second
plurality of cores have a maximum operating frequency that is less than a maximum
operating frequency of each of the first plurality of cores. However One of ordinary skill
would have been motivated to include processor that had a higher maximum frequency
as another processor that operated at a different frequency a least to optimize the ability
of the system to perform a wide variety of processing tasks that required differing

amounts of processing power efficiently.
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As to claims 22,30,38 Hum and Hady taught The multi-core processor of claim
20, Hum taught wherein each of the first plurality of cores and each of the second
plurality of cores further include a respective caching layer therein (e.g., see paragraph
0025)[Note Hum taught each processor may include a local cache].

As to claims 24, 32, 40 Hum and Hady taught The multi-core processor of claim
20, Hum taught wherein the core mix includes a state where some of, but not all of, the
first plurality of cores and the second plurality of cores are enabled (e.g., see

paragraphs 0034-0035,0017,0024 and figs. 2, 8).

As to claims 25, 33, 41 Hum and Hady taught The multi-core processor of claim
20, Hady taught further comprising a system memory interface to couple to a system
memory to search for a cache line, requested by any core of the first plurality of cores
and the second plurality of cores, that is not found in the caching layer (e.g., see
figs.4A-4C and paragraphs 0022-0025).

As to claims 27, 35, 43 Hum and Hady The multi-core processor of claim 20,
Hady taught further comprising coherency logic circuitry to maintain cache coherency in
the caching layer shared by the first plurality of cores and the second plurality of cores

(e.g., see paragraph 0022).
Claims 23,31,39 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Hum and Hady as applied to claim 22 above, and further in view of

Gray (patent application publication No. 20110131377).
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As to claims 23, 31, 39 Hum and Hady taught The multi-core processor of claim
22, and Gray taught wherein each of the first plurality of cores includes therein a
caching layer for data and a caching layer for instructions (e.g., see paragraphs 0014-
0015](at least on the single chip implementation taught by Gray the instruction cache
and data caches taught by Gray would have comprised layers of the chip).

It would have been obvious to one of ordinary skill in the art to combine the
teachings of Hum and Gray. Both references were directed toward the problems of
optimizing processing in asymmetric processing systems. One of ordinary skill would
have been motivated to incorporate the Gray teachings of having separate instruction
and data caches on a chip at least to provide more efficient access for data and
instructions especially when both were to be access concurrently. Also the addition of
the Gray teachings would have yielded predictable results at least because both
references were directed toward processing using programmable processors

performing similar processes.

Claims 26,34,42 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Hum and Hady as applied to claim 22 above, and further in view of
in view of Kumar etal. (IEEE article entitled Single-ISA Heterogeneous Multi-Core
Architectures).

As to claims 26, 34, 42 Hum and Hady taught The multi-core processor of
claim 20, Hum taught wherein the first plurality of cores is at least three (e.g., see fig. 2

and paragraph 0024)[note in the embodiment with each of processors 201,205,210,215
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including asymmetric cores 223,227,233,237,243,247,253,257) the plurality of first
cores includes at least three]. On the other hand, Kumar taught this limitation (e.g., see
fig.1 of 3 page and section 3.1 on the 4th page of the article).

It would have been obvious to one ordinary skill in the art to combine the
teachings of Hum and Kumar. Both references were directed toward the problems of
performance in processing in asymmetric processing system. One ordinary skill would
have been motivated to incorporate the Kumar teachings of including multiple groups of
processor that are at least one group includes at least three processors to provide for
optimization of the processing especially when there were a large number for tasks
optimized with fast cores and/or a large number of task optimized with slower cores.
Also the addition of the Kumar teachings would have yielded predictable results at least
because both references were directed to processing using programmable processor
performing similar processes.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

Presant (patent No. 9,348,656) disclosed system for managing power among a

plurality of processors sharing a thermal platform (e.g., see abstract).
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ERIC COLEMAN whose telephone number is (571)272-

4163. The examiner can normally be reached on M-F.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, AIMEE J LI can be reached on 2-4169. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

ERIC . COLEMAN
Primary Examiner
Art Unit 2183

EC

/ERIC COLEMAN/

Primary Examiner, Art Unit 2183
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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 he disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA 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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEFPT WHERE LINED THROUGH. /E.C/
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Doc code: IDS PTO/SB/08a (02-18)

. . . - Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 16103798
Filing Date P018-08-14
INFORMATION DISCLOSURE First Named Inventor ‘FEORGE; Varghese
STATEMENT BY APPLICANT | ———— B
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ LI, AIMEE J
Attorney Docket Number ‘ 42P38886C-C1
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
. Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1 7992020 P011-08-02 TUAN; Tim et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document -
Figures Appear
1 0060095807 P006-05-04 [GROCHOWSKI; Edward et al.
2 00060279152 P006-12-14 HA; Min H_et al.
3 20060282692 P006-12-14 OH; Jang G. et al.
4 20080127192 P008-05-29 [CAPPS; Louis B. et al.
5 00080263324 P008-10-23 SUTARDJA; Sehat et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16103798

Filing Date 2018-08-14
First Named Inventor ‘ GEORGE; Varghese
Art Unit | 2183
Examiner Name ‘ LI, AIMEE J

Attorney Docket Number ‘ 42P38886C-C1

6 0080288748 P008-11-20 BUTARDJA; Sehat et al.

7 0090055826 P009-02-26 BERNSTEIN; Kerry et al.

8 0090271646 P002-10-29 TALWAR; Vanish et al.

9 0090307512 P009-12-10 MUNJAL; Ashish et al.

10 20090328055 P009-12-31 BOSE; Pradip et al.

11 0100058086 P010-03-04 | EE; Wan Yeon

12 20100083011 P010-04-01 ONQUCHI; Masafumi et al.

13 20100131781 P010-05-27 MEMON |; Mazhar et al.

14 0100153954 P010-06-17 MORROW; Michael William et al.
15 20110093733 P011-04-21 KRUGLICK; Ezekiel John Joseph
16 20110239015 P011-09-29 BOYD; William T. et al.

EFS Web 2.1.18

MediaTek Exhibit 1008, Page 68 of 207




Application Number 16103798

Filing Date 2018-08-14
INFORMATION DISCLOSURE First Named Inventor ‘ GEORGE; Varghese
STATEMENT BY APPLICANT At Uni
vl nit ‘ 2183
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ LI, AIMEE J

Attorney Docket Number ‘ 42P38886C-C1

17 20110252260 P011-10-13 FLACHS; Brian K. et al.
18 20120117403 P012-05-10 BIESWANGER; Andreas et al.
19 20120260258 P012-10-11 REGINI; Edoardo et al.

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant
Initial* No | Number3 Code2i Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 [101076770 N A 2007-11-21  [INTEL CORP [US]

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

. ., | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
Initials No - ; :
publisher, city and/or country where published.

1 Ib\ruj Q. et al, "Evolution: 20 years of swiltching fabric," EE Times, September 29, 2008, Retrieved from http/iwww.
Petimes.com/document.asp?doc_id= 1272140&print=yes, on December 12, 2014, 9 pages.

[Copy of Notice of Allowance from Taiwan counterpart Application No. 101147200 (Atty. Docket No. 42P38886TW),
2 "
Mailed September 29, 2014, 1 page.

3 Final Office Action from U.S. Patent Application No. 13/335,257 (Atty. Docket No. 42P38886), mailed May 05, 2015, 13
bages.
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Application Number 16103798

Filing Date 2018-08-14
INFORMATION DISCLOSURE First Named Inventor ‘ GEORGE; Varghese
STATEMENT BY APPLICANT At Uni
vl nit ‘ 2183
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ LI, AIMEE J

Attorney Docket Number ‘ 42P38886C-C1

4 First Office Action from foreign counterpart China Patent Application No. 201280063860 (Atty. Docket No.
H2P38886CN), mailed December 21, 2015, 19 pages.

5 Fourth Office Action from foreign counterpart China Patent Application No. 201280063860.9 (Atty. Docket No.
N2P38886CN), mailed October 09, 2017, 10 pages.

6 [GREENHALGH P, “Big.LITTLE Processing with ARM Cortex™-A15 & Cortex-A7,” Improving Energy Efficiency in
High-Performance Mobile Platforms, White paper, ARM, September 2011, pp. 1-8.

7 nternational Preliminary Report on Patentability for Application No. PCT/US2012/068274 (Atty. Docket No.

2P38886PCT), mailed July 03, 2014, 8 pages.

8 International Search Report for Application No. PCT/US2012/068274 (Atty. Docket No. 42P38886PCT), mailed
February 22, 2013, 5 pages.

9 IEFF B., "Enabling Mobile Innovation with the Cortex™-A7 Processor,” ATC-217, White Paper, ARM, TechCon 2011,
Dctober 2011, pp. 1-8.

10 Non-Final Office Action from U_S. Patent Application No. 13/335,257 (Atty. Docket No. 42P38886), mailed January 12,
P015, 15 pages.

11 Non-Final Office Action from U.S. Patent Application No. 13/335,257 (Atty. Docket No. 42P38886) mailed May 26,
P016, 10 pages.
Non-Final Office Action from U.S. Patent Application No. 15/431,527 (Atty. Docket No. 42P38886C), mailed

12
Beptember 06, 2017, 24 pages.

13 Notice of Allowance from U.S. Patent Application No. 13/335,257 (Alty. Docket No. 42P38886) mailed September 27,
P016, 6 pages.

14 Notice of Allowance from U.S. Patent Application No. 15/431,527 (Atty. Docket No. 42P38886C), mailed April 12,
P018, 9 pages.
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Application Number 16103798

Filing Date 2018-08-14
INFORMATION DISCLOSURE First Named Inventor ‘ GEORGE; Varghese

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit ‘ 2183
Examiner Name ‘ LI, AIMEE J
Attorney Docket Number ‘42P38886C-C1

15 Notice on Grant of Patent Right for Invention from foreign counterpart Chinese Patent Application No. 201280063860.9 IE
Afty. Docket No. 42P38886CN), mailed January 24, 2018, 4 pages.
16 RANDHAWA R, "System Software for ARM big.LITTLE Systems,” A Software Technique to Maximize Energy D
Ffiiciency and Performance on ARM big LITTLE Systems, ATC-223, White paper, ARM, September 2011, pp. 1-9.
17 Becond Office Action from foreign counterpart China Patent Application No. 201280063860 (Atty. Docket No. |Z
H2P38886CN), mailed July 21, 2016, 25 pages.
18 ITATHAM J_, "Performance Analysis of Cortex-A15 and AMBA4," ATC-120, ARM TECHCON 2011, September 19, D
P011, 9 pages.
19 hird Office Action from foreign counterpart China Patent Application No. 201280063860 (Atty. Docket No. IE
2P38886CN), mailed December 15, 2016, 31 pages.
20 WVritten Opinion for Application No. PCT/US2012/068274 (Atty. Docket No. 42P38886PCT), mailed February 22, 2013, |:|
b pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature ‘I Date Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ¥ Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16103798

Filing Date 2018-08-14
INFORMATION DISCLOSURE First Named Inventor ‘ GEORGE; Varghese
STATEMENT BY APPLICANT At Uni
vl nit ‘ 2183
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ LI, AIMEE J

Attorney Docket Number ‘ 42P38886C-C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Scott A. Simmons/ Date (YYYY-MM-DD) 2019-05-09

Name/Print Scolt A. Simmons Registration Number F0,206

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public 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 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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 14350, 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or 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.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA 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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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o 338 P iR 4L 72 38 04 PR AR A 69 VT A T ) . 3%,

45. RA)VZRITHWAS%, LA PAHELEBLEOIELZAIH/UATERT
RGP F AR HFHZ A GG E M.

45. BAIZR 45 ¥ FA %, L PR EBEOIERS WERUH AT
K FH R T Ao P HFEZ R & ik A e R AR,

46. AF)ER 45 W94 E R, F IR DR URERH FEWFITE
HF R T AL B TR 35 )38 45,

47. R FZ %, e

HER, OFEF—S3ANAF—ERE;, F_2A40F X2 88;
BAER, REREITRITEF —SANAGHAER —RBBIEHEE =2
AP — KR AZZ —;

FM A/ hiEsE, AR

o, BARLE BB ETMBA/ LT,

48. RFI R 47T 9 B %, B AT ARIE Sh R R H & Be Ak KA.

49. RAER 4T 1% %, KT ARBRIARE S GRS BATRZAZ.

500 RAVBR AT H ARG, AP o 2838, ¥HL
ORI TR - ZABI—FHCARBAFEE —S A —EH
B ATAEF =N BmZ—,

51. BAIZRS069FA %, APPSR BIH A THIHEL
A2 EAZ N KA.
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FATFYRMATELE BB HEDRGEE,;

AT ARG RPEHRZRGIREBMENRE; AR

AFRFAEREEMBMNTESRAITHEHEE.

52. MA)ZRS2KER, ATHREAATHENEICHATEAN
RUAEEBBEADRRGB AR IOBINRETRRBEREGSBY
xE.

53. RAIZRS2 4 RE, AP ATFHEINETCEA THED
BEENAEALEBEEARGR X GE TR R PG REEED
BRGB I EHR)DGBEZ TR RAZRGITESBGGREE.

54, RF)ZR 52 MR E B, £ OIEA T2 AR IR X S AL R H) £
HEE.

55. MANER 52 BB, L OER TN R ERIR L4
xE.

56. —FFAFER, @35

AFHEBITEALAENER;, LA

FATHEAPEERELSRIANEZSHEZ —WEE, LYk sf
" AT RMHE.

57. MAIERS6 R BE, A PR EESELACIEEBEAHS —
KR e — KRB TR EE.

58. MAJEZR 56 eJBE, AFAALBEREBRECHETTRE —X
R — AR,

59. MAERS6 LR, LA TRHEAESERI kG HEL
WERBENF —EBBHEE, AAATFHARBEFEEEZI MR
REBEEAYE —RBZEBINTAESF —KBVHGEE.
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FOAR AR

AREPA—BFETAPATERENREKZUHFERFTTRERY
EHRHBLEER, FAARTERAEAMAHHBEESR.

FEHK

E—EEAapY, FEMIHEATEERAELE Y R ENFAT
(parallelism) (FZAHFB)G I ARTHIALARFHREHNIHAT(Z
ZAHAFAT)IH I HAH, XA RAEERFHIEALEAFBEZ TR
Fl. AR EIH AT CERGFRLE. AATEFHER M.
FRRERAANEHE., RAYGFAIAAMER 3D BF. HARaE,
FeftFEA. FEIHAAATREEE 0.2 £ 2. 049 IPC (FHEA4F
ATHIA), RIAIHAGATUARGFEEA S 4 2)ULF IPC 45L&,
B —Ar e & IPC il it 4k A 38R H AT RAZ B HF 4T TAFE).

AAFE R ML EZEFTEITRAFERFAAEAEES T 2A
. AT ERGHAAETREE, SFHEATHRBEDIATERA. &
P REBERPAABERARERCIETRHAT. SXTR. P HREH.
N EAFTHEAEROZERT RKYLAF. SETR. RELKHLE
B. ATHEEFGY AT Fbes, BAPRPET R X IATEL
FTHR). REELFHUREMBARAOCEERBFELE. £H8453 K
FEHI_ES. SHEASAHE. LA S KHE.

L2 RXMAETRREFERFFTESF LRAATRIFHRLERZN S
FHEEHE, —AFBATRRE T FTER, BF, TREFRBHAEH
BHBRAEAXLEFH T TREZASZSALENET G RIBRAXAAE
.

M B B

EAWB T TR EmERANEEERLRA, R ERBFERD
A R E K F R TG A, RE P

B 1ARE—-ANEAPNCETHLEERFARR IO ESR
W EMRE .

B2 ARBE-AEHRAGOIEA TR B REfoh I TEEHEY
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BB FEEBT.

B 3 ARE—ALhpGaIEh TRGEGELRRE GEGLE

B 4 ARFEAREXA—AEHEH G QIET Y THGTR 0B F
YL BEBHTEMRA T,

B S ARBPREAV—ANEHRHAGOEBGAEBUAR T RABF Y
TEMHET.

B6ATHTHREBEARALP N LRI EIAFTRABZREN AL
A.

B7TAHATHETREARALAF AN RAEFGHEINTRAZBREGR
#2H.

B8 ATHTHREBERALAS AN KAEFAGHEINTRABZEREGR
2H.

BIATHTRERALAF A REFAGHE LTI RRAEZREG R
2H.

B 10A ARVFEALP AN LAY OLIEAF T A S A BHLRE

B 10B ARBFEALXAS — LAY O T ARSI BHLE
BHEGEHTEHRBT.

A AL

TRERBAEATRELMEA T TAGF AR ERATHLTUALESL
ABANBREIRFTORK., ETEMNEF, AT HEEAEHT AR
AT A KA BMRGER, PleBH k. R ERSR. ELA
BEAFEIEFTERARK. Bd, RABRFERARKSTH, LEXLR
EEPFFTERREA. AREBEHF, A F@bThEaegH.
MAELRABRLTERFRBAFFALLRA L AL/ RAHA. KuRLE
BARAREB THAEGHERREEAR LN ARPMAT IS X
B, EXEZHEHT, FEXAEERG)od Intel®N 3 Hl& 8
Pentium®FE F A E R B ERYHBXN. Kb, REAVPATUAERTH
M ERYLEE, Hldo Itaniuvn BB A KELHERE, X-Scale®%
FIFEALER. RF kAR FREAEFHETLEREFEH G
ERHARGARALES. H5%, —BELAHTOLERETUARZETAL
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R, fleBH. Mg, BE. 8517, RFETIECeRR L5
X THIAXVHEES.

TREAFHAEBHEFRAK APS) MEHFHKE. IPS/LIFE
EEXTFHELRBARTE, X EHARET, IPS/RRFERTHEFHES
e ahE 4, PBF:

(IPS) / (B4¥) = 384) / (&H) F#2 1

BERAIGEINEZTHEZHRAZETERAERS AT
ML, XEFHELBICERATALEHRROAAGEE.

BB B EZSEMAEERSERATHALRE A LR
B, B TARATSRAEERAHGEMIA (H T B4, TRERR
WA AE B ARR). AEBIERT, B#FBLSEEFARETANSS
F: RBEARBEANESHELERT ABRINEBER) LR E.
BERAFREZSH T AN

E=CV’/2 F#22
TR FHAIEESR. EAREHRLSMENRTE; CHAAREERLSN
A LR E; VHRLRELAE,

B TERTAAS L 100 RFHBEAZHRMECEAN /. £X
AR EARTEY, A AR ERERRKF AT T, SRS
MR A RTENRTE. ATEREBF, REERTESXE
HRXEDAREE, AMBEAEAHZAEZZTRAT (FTR)EED
DERELAZHRRERLEA, LAARARFEERH R 0.2 AHAN
AP PATEG 384 (IPC) 3 20 IPC. H TRBBIFHE, EXFHFT S
EBENBEREZEBEL VMIPS/EARAFRRALEET/REAELS
100: 1 #958 B|vA k.

EHTRAN ERAGEUHFRERER LT HAGHMALER G —F
FHRRBEHRAPTAGREEETRAGHITHRERSSRTAALR
AFRBAABAGEETRE. RAOETX, WRAEEYEGHAT, M
BAERTHEAATRAGGRERTA FTLE S KRS, ERAPRAL
XEWHF4T, NBREBHREFIVHETETA TRAESARS,. X
T VA RA B

P=(BPI) x (IPS) F#E 3

A¥ P ABRZAHERHA, EPI A EBAEBEHRLW-F9E, IPS
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AL BB LBENBEOHIELER. KA XBLEHI AR
BORAREFLAILTFEBEGKTE,

T AMY 4B B AL F T4k (CMOS) v, B A i R 3 TH FHRFXRE
BRSO EILRE, EA—ANZXBTF, REAFPZHHHERDREK
P, THAXSEABEESHRELER4HE. ATHSHEHK
MERGEHHEREBAZHDRMACEN, Tk FHRES) SR
AT EFRBGEKL. 5 TFTIRGXEIHAT, TEARASFHREES A
BTV EBAFTIREFERE. ST HHEKEHAT, TRAREAKSY
RELEFBRMETFEBEAFIREGELEMRE, FTFEESHET
2K i, Bbl SR ARETERERBEARBELIEHNELK
AR KA.

RELARE 1, T8 TRE-AELHEH6G CIETE LEFREE
BB ERBYTERBR 7. =H T4 1 120, 4 2 130. 4 3 140
Feiz 4 150, o R AR EXGIT, REBYTHRALES TOARH
Y FEAE., —ARSAXEAATEA &R &b 47 30 34
v, B1lFENsETH1 120 A0 EEH 93 122 R4
w35 124, {22 A B TARA FRELRE, AFFACEEFRRER
HEBHTARFATEEL EAEMABEYG ST HZH,

FoAES 110 THA FIKER &AL R THPITHRAEZAFF A
EWHATHE, E—AFEHF, HFARETAAFIIFGR L
AR AEKD., ERXAERAT, HOeEETATRANTEE, #
e HHEHYRLSER, AFTEARARNZ KEPTH S XIHBLSGK
B. ¥ABH 110 TH A dRF R ARG EAMBY A L ZHATH
B, AR, FAEE 110 TRAEALXEBSAYE4THRE
AT ZEAE. TIAESEWIRH AR ETEHAE.

HRFRER 110 BAEXLEFFHATHHKEN, EFRRRTEL
254 112, 114, 116 F= 118 3874 120. 130, 140, 150 X ZX H %
EFeb 4B, E—ARHEHB T, 554 112, 114, 116 = 118 7T
AR FHERXAE, RERNCLBOHIRFABREIE., ERHETHR
i, TABIHAFTTHERHFIBASVIR (instruction starvation)
BRXMBE., E—ANE#H6F, wRXKXEA L NG HAHERLILMN
HEGMEXTEME, NP ABEREEIEREANT PR E4F R E
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TRERHHEINETESZHKANEE, L EE S HA KB LiEfrix
KA. AWK BETAKRBEAIFEXRHMB LKL, XMW, &
REBARLENHHTEERTRAKSHMEXTHME, B HABELE
TREXLEBEFTHLEPIPHHARTEHH I EFESHKBGLK
2, R EFVHKBHX B LBEFTXEEE, B TRHERX LA
AE IRV HEB &R, RaTdA R XA,

E—AFZHRA T, TRKITEBLSERM (ISA) XS mMua
B, AP TR REWBEMFZIHERDREEH. -k
v, THE3XBBTUOHNLEEZSEHNR, ERBZEHRH X
Fe ., AHFEBGE TR ERARGIHBESEERA, BRARLGHERE
HAAAXHEAEHREAFME, HIURXEBEMFTERE. ER4bRE
B, EHFTERGETUAELRAMIUNGIZESERMH, REPBETUE
HRXBARSGENTE. XBETHRRELF. BEHFZ. ETENE,
TR EAS. 7. BELMNE. Intel Pentium 4 BB A
Intel i486 AW BAEXHEAAAGNRE. EXMEHHIF, TAELME
ITEREAAURABR GIBLSERM G BT A EXR R MK TG4

A—ANFEHBP, TSHEAZLEBERLE—ANKXEH 25404, X
BATAE AR H 25: 1, TR H 5: 1, HER/LEETH 511
HEE., AEAPHSAEEILEZRERBRTEIA., T TFMRHOAKELR
47, TREFZRXBAFIREHFRTHE. T HHKXRELRFAT,
TIABAT AP BAR B RAEGH LT HRE.

AEENZ, BEEBTUREF—AXBEREFE 254 E. §FT
Ak AEREG MR EA, EHRGERBEEDGEXRES]
BZ A EASERAE. TAEARREEIBZTHLAIFiZALE.

EhRE, 2RV ESIESEABRANESNS, ARmEXHA XN
BBk FHAERESE, EANTHT, SALEGEL T RELTHR
R TFEAARBZFABZEAHANNDIE., ATRINESFLERLG TS,
B F P ER 5 AP BEXBERHIES, REB AR E LHF
EEHME, MTUAREFREERBILE TEXAHKOIYELBITHEE
HEALT.

ERAREENBEEZSGHFEARGE, TUEREFEESD 4:1 8
HHERASGLE. MERARNOBMABRSESEEXINEFKIEAOFETHRE,
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TERAELFBARIHCERBTEREKRT 6:1, XA KF LR BHEIAN
SCH.

RELEH 2, THTHRE—ALHY], a4 EILEBHRF)
HTHBFOEGREZSYTFTERATF. GRAERBTOAEIEKKAZ, FFA
%, TOIEKXEFGIZ, BFBA&Z. THT A4 1 220, A4 2 222, #o
B4 1 £ 60230-262, 22 AR MERAEHFTREEZS T TRALELBAA
BENXTABEES XA EV Y.

VA 210 THARA FREREHAZRITKAEF P HAEY
HaAHE. E—ANEHHF, FARETAA[IAIFYGRANLLEL
KA2HE. EXxaEas, iR, HAeEETHTREFAHRK
. VPRAES 210 THAGREZ ARG LB A ZZIHATH
. ERATAES T, FRAESR 210 TUSEALESAHES4ZHRE
EBRTERAL., TURESERIEZ AR AITERAZ.

O FTHNKAEEEGKE THRMEANET/A, B 1 HLAERTE
HRBAXGABAIYBEIRAEHSEEHXRLEHREH 212. 82
AFVEHNIBAESESXS ABRRESNS, N AEXH X A BB
B FHERELE, ATRDNESLELEHRENF L, B AFH
2& 5 AN EERXRERANESNS, WTAKZREEHBINLETEX
HENHEEZITHEEZGHELT.

FRPRAER 210 AXERFFIHATHE TN, EHTRAERTRA
1554224 £ 266 BRh ABABEYELR TR, E—AL#kH6F,
e R BTG AR IR LA MEFOMEATHE, P RARR 210 7T
RAEAREBER 212 BHHXINEFTESHEHKE, XBLKLET
AEESHANBAELENS, AWXAYG BAETAKRBEARAIIFIX
HEBMEE, HOBHIEBAEST A B TABER. £, XY
W HATHR IR TFRAKETAHMEAXTHAE, NP AR TEIEEY
¥EWH A BLEEAXEEE R BN LBETE VKB GERE. LW
BBEHBAEATRAEAA, BAFRFEZX LB IFE VKO H&KE,
HABBRBEEAAIXFEEIKAONERE, i, PRV TN B H
5 ABRWIESF, ARELAAXBH R ELEHGERES.

E—AEXHF, FABEETAELERDREZRBE G T X.
XE, YANENDVE BIETBZ K208 0 X B3 EB) FRE
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B A AL (Bl TEEGEY S RfiRE). EiZE#EbF,
TVABIREA A 4% 220, 222 THEIH4E5 B 4% 230 £ 262 49 25 A48
e 2 HF. EHEERHAT, TRAEATAGSHLLE, LE2H
TARLEDRRAENN S RANTELS. FTENRS, AHRRAET
AK—ANABESBASABHERAN T, REFEMABZLESZ L 304 B
BRI B T, ARAeEAEAY, HhRBETRER L5 X 25K
EAEXS.

E—AFHHF, TARIER | FEFLKZ6EHE RT) L —
2 A 4% (QAC) F=—2k B 4% (QBC) .

*x1
RT QAC  QBC RT  QAC  QBC
0 0 0 29 1 28
1 1 0 30 1 29
2 2 0 31 1 30
3 2 1 32 1 31
4 2 2 33 1 32
. 34 1 33
10 2 8 35 1 34
11 2 9 36 1 35
12 2 10 37 0 37
13 1 12 38 0 38
14 1 13 39 0 39
15 1 14 40 0 40
28 1 27 60 0 60

BETEEAKEEXAHREES (E—AFZHp| FBT LT
BE L), EPAARERTHALZ L NETREGEKE . RETFT HFE
AEARNHHKE, EHEXETUAREBELEL I HRIBREAEZRXNBHE. £
AEZHBF, s FEEHEH, Sl 12 AKEHKE) 13 AL,
RHEM 36 KA K 37T ALEN, £ AR LELEFORAAEERHFL
BB E B A LEA, BiEEHTRNE, A LB RE I, RAZHT A
B, Bk, EREXHF, HIXETRENLBIER,
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LESTHRAEAKD BN, EMGTRTHRELE, ST KRLELILE
HABAFILN, EFFTETUNTFTHERERNKSEKIEI—NAE B HLE
BATESIE A B EES, IASETHREALE THSEFTEEHK
B 13 AAZKA2RE) 12 AKE, RAHAMN 3T AKER T 36 AEE
. E—AEEA T, T AL BN A A R AR ) RS A
ANEE—REH, ERRERZE FEFLILGBER T, XTAH FE
EKREGRELER. KV AGKEMENST BAL, E3EKEN
1] 1] % .

BA—ANEHRBI T, RS T E BSR4 ZEN T XIMATA A
%32 BAEWGES., FPABERGKELIBIG T &K I B s Y
BHME, TREZGGEXBEIEIBESTHIE. SHEGLEFRR
SNUBARARERLEIH. ARAXEBEZINYELENYE. ZTHEY
HBATAFTFBHGKAB.

B FH—AFEHRB P, P RABTERBARAFEEZEAG T XPATNAA
%3 B YA, KEEIB TUAHRGKAZAAAEEFIT. BREZSK
AR LATEATEAEL IR, BHHKXRERRIE, FHEE
MAZEBI BE(BRFEABHEI AR, RHEKEBIHTAERN SR
R FARASGREFRG IR, E—AREMAT, FTRRRBEAST
ERERFTHREAZAY, REXTREZAATREAY.

PF DG A ERFT AR AEZRBRGR TR, TXREFE
KHEF R, HleRITTERGAERESF. BRSELAHME. #
BREZEAB(TLB) . X MRE. A ATHRGHERRE TR T &
SFAEEGFE LB EE). RTSHAAEER X, FETR
FH KA, AERISHARBPLEIFTEA. FXRA. HAATiRGHE
W ik AR IR LB AR, RBEFERERRAYEST L
E:: I

CHRBAZABRY—ANERRFTHETREINHE., 3 FIRGKRAEHF
7, TREBEAYV EGE, AEANBEEATRAGTHRERLEGE —
o (Bl ARFLHERELR)AFIRITYIFEHE. ST TFHH
KAEHAT, TUREBEATH S4B, ABZ3AELER E Y 6§70 86k 3B
FRRITFH S T HE.

BPEFR T F B PATREAYGRL LRI B BLF/ESBLEY
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wE. R, wRBFARRKENGH, A Edeb KA2E 3B F
A2buEx. REXAGIMATESATAMNER, ERBEAWERTER
i, BRrE5EHMREHGEFRMABEGF KX KES KT 4.

HAHEXGILFBRABESZSGTFOAHAEBRFARZTARS VAT
WA HARR XA AFLERERAY I EGH FNE GefE, X R
HHEER), GUTRIFRAEFRSEESOTRRY . METILAEL
BEHNGREBRBERG G, ZELITRBAEF L CETGK
Y. KFHEQ), FEBRLIETRYEF XA LEHEFIREL.

RKAGHEHNERY, EXEHHEF, $AS50% T XEWETIRK
£, FRELFHLSIEETHRAT A 1 xE2x, —RFHkblF, BT
BAF 132 s, AGISSBRREATREBESGRELIENELRASR
B TR HFHFIBLNIGERE.

AESZE 3, THTHRE—ALHACIED TR ELERE
HEURERYTERRF, BIXESZSTOEWAME, BFHE 1 320,
A 2 370, A 3 380 Fedx 4 390, AR THHIF, TAEM bW A4
PEREVHE. 1320 B FEFFTaeAHEER. FHERLA A 334
THEAF|TRPAEALHF B 336, ETHRBAEEFS B 336 AIEA TR
REMEE, MATET 1340 TARBAS B THRIMATEN 2 £ 4 342, 344,
346, XETHMITEAABRBERNTRAESHEE., TL(L0) HERELH A
322 TA#BA-F) L0 FHik%E 4 B 324, iZ L0 Hik42 4 B 324 @084
RS A, TLB A 326 TTA#%4-%] TLB B 328, i% TLB B 328 3&i@ nt
TIARGSHEE., THAFEAF R ROB) 338 TEATEHRE KL, H
TAERAA AW FILFIAT. BE, HHEETRA 330 5 F WP
R 332 E# EERHTUAHTRBBR, AREEHT, TA4EA
FA T 2k bk 68 b A,

PRAEE 310 THRAA FUFIEEHAZIMITHRALAEATHLEY
FATEE. PRAER 30 TUAELLH 1 2 A RAERAAM. &
R A 310 HEAEF FIHATHEEN, ZFVABRTEIFE T L
312. 314. 316. #= 318 8-F4% 320. 370. 380. = 390 % X L X F
AT R E ., A—AKAEL T, 54K 312, 314, 316,
Fo 318 L 7T LA F) T 3238 % X Ml 4L 320, 370. 380. F= 390, A—A 33
B, RETVGHATRERLIANHEGMEKR T HE, RNixHAE
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B THEARPDEATARBEEG TR EER 0 EE XK WX
LT g, HHFBRINEFEAKBGEKE. AWTXAGET
ARBAAIIFEXRBBHEL., XMW, RSN HTHERKT
FAHKFHEARTHRE, WP AR TEIE mE L ARBEGT
AR mAE VHKE WX PIEfIXB LR, G TR EAT
FVHBGEE. AWMEREAETUHXE, BARBFFTE2XEHEU
X EVHA L.

B2 IR & B K &G TR 4% 4] 24 & ) oy T 43R TR 38 4] e iR
MBS X ENIBALARETHET. WS R TRBL AL T
RARIEA4GLE. REHARARNBESGLERTUARBF, 226 F
LaHEF. AR HLARR T—AEATAR (BE) B4, GTUR
Bizft <.

FRNER —HFHBEETEAFB D TF ARSI AMEFCELI> TR
R F IS K., AARAMNEHY—AEHEAF, &
BEREBETETEIA. F FROAKXEHAT, RABAXESTHTAR
BATY ¥4, AFAREHAKRTHE. A TFHHYEKLIHT, AE&EAH
EREABANKEHATRRMNETF SR, AR RFHSLTHE.

RITEHBEAFFRNESHZ N TRALELEERE, BAHRN
BAEERRFREHFEFTBIACHHKBZLR DT TUARA A IFLS K
B. tldoHREH.  TLBAR X FARNBG AL EZIHTRGR T T
HRABEHATIEX LK.

RELAFZE 4, TH TRERZA-ANLHFAGLIEHTENR
REBREOEHREZSHTELER . B 4 A B2BT a9,
BPA% 1 420. #% 2 470. 4% 3 480 Fodk 4 490. AR LT HHIF, TLd
RN ZEEREVHE. B 1 420 BFEFTHRAGTARN L%,
FRE 430 THA FRAPBIRIEAS. S XAFARNB 44 THATFEIHER
SRR PAT. AFXERAESF, FAATRE 436 TIAEZGEZTA
BRAABXGTRAZIAXFA B X G TARAT. £H44EEH
W, AR B S 4G T i 4G TR L3S

FABES 410 THEARD FKEREHAZMTKRAEFAFHLEY
HATHE. PARBIEAI0EFSHLLGE 1. 2 4 3 Frd ¥ RBinm
I, BRVTRARR 410 HELSF FHTHKEN, ZHABBTHE
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iF4E5 4 412, 414, 416. F= 418 38F74% 420. 470. 480. F= 490 &
TR THHTERMNERGKE., A—AEHbF, 1254 412,
414, 416. #F= 418 LT A T HB R X HAI4% 420, 470, 480. F= 490,
E—AE#ELAY, RINHHAHBRETBTE MK TGE R THHMA,
MZEHAARRTEB LR ENBZAREEGTHATAR BB T ALK
BayiXabig FiafTiX k2, B LEINEFEIAHBHEE. £
KX TIARIBEB A X FEZ R AR, LM, X BAT4H
AHEERTRAKEGMEXTHAM, MNHARRTEAIHEEELA
AABEEGTEARRMN LR HAR VKB GG FiafriX g2, diib
HEINEAEVHBYEE., LMEAGEXEHETAHXA, BAHAR
FEEXLEBUAIFEVHE GEAE.

AFHEASB 1. 2, 34 EERGEFBK, FTABERTURAY S
HEZGIEARECA I REREAZHRBHEAN. B3 55488
BB ASNERRRA B TEFRESEERS, TABERESTH
R Q). AETEAREGER, £S5 EHH0F AR TARK
TEHIMFH—ARZA: BIRELEFRRE G TFE 1R ERARYE
HEEH), REXBRAXZIBA 2 FTE 2 GIFEFHAEGEH),
B THHEELRGLECGTTE 3 BRI TEYEYGER), RHK
SRR EGHTFE 4 TR EHGER).

BAEFERT, BHAEBAFTHRRAEZSAY XGAHGSREZ L
H, RERIAREFTHME, IFdh TRAEFREFRANEFE S X
BEmEFRAARERI/FER, FRRLYSLEHR K, RAXFHF Tk,
ABMHENAMBEIAEZIREBRVGEE RS TUAEEETROL
R

RESEH 5, THTRERALAA— AN ZHRFGOEBRGLES
UBR PR MPHTERBAFT. MALERZE 1 £ M 502 £ 508
EZIAFEHRPPTARTHEGRERRERIGE | . LEHE 4
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Authorized officer
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Applicant’s or agent's file reference
42P38886PCT

FOR FURTHER ACTION

See item 4 below

International application No.
PCT/US2012/068274

International filing date (day/month/year)
06 December 2012 (06.12.2012)

Priority date {day/month/year)
22 December 2011 (22.12.2011)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
INTEL CORPORATION

1. This international preliminary report on patentability (Chapter 1) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1{a).

2. This REPORT consists of 4 total of 7 sheets, including this cover sheet.

In the auached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter 1) instead.

3. This report contains indications relating to the following items:

i:‘ Box No.

—

Box No. I

Box No. il

Box No. IV

Box No. V

Box No. VI

Box No. VII

XOO XO OO

Box No. VIII

Basis of the report

Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

Certain documents cited

Certain defects in the international application

Certain observations on the international application

4. The International Bureau will conununicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
24 June 2014 (24.06.2014)

Facsimile No. +41 22 338 82 70

‘The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Authorized officer

Simin Baharlou

e-mail: ptO9.pct@wipo.int

Form PCT/IB/373 (January 2004)
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PCT/US2012/068274
PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:
\;NCENT LESTER J. PCT

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 1279 WRITTEN OPINION OF THE
OAKMEAD PARKWAY SUNNYVALE CA 94085 USA INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis. 1)

Date of matting

(day/monthvear) 22 FEBRUARY 2013 (22.02.2013)

Applicant’s or agent's {ile reference FOR FURTHER ACTION
42P388RGPCT See paragraph 2 below
International application No. International filing date (davmonth/vear) Priority date(day/month/vear)

PCT/US2012/068274 06 DECEMBER 2012 (06.12.2012) |22 DECEMBER 2011 (22.12.2011)

International Patent Classitication (JPC) or both national classification and 1PC

GOGE 15/80(2006.01)i, GOGF 1/32(2006.01)i. GOGF 13/14(2006.01)i

Applicant

INTEL CORPORATION

1. This opinion contains indications relating to the following items:
}x‘ Box No. I Basis of the opinion
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII  Certain defects in the international application

XUO X0

Box No. VIII Certain observations on the international application

2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered 1o be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months {rom the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion [Authorized officer -
Korean Intellectual Property Office ‘«“w
189 Cheongsa-ro, Sco-gu, Daejeon N _—
Metropohtan City. 305701, 22 FEBRUARY 2013 (22.02.2013) | PARK, SEUNG CHUL { ?é,'i
-3 Republic of Korea k8 m :
Facsimile No. 82-42-472-7140 Telephone No 82-42-481-5696 =

Form PCT/ISA/237 (cover sheet) (July 2011)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. T Basis of this opinion

1. With regard to the language, this opinion has been cstablished on the basis of
the international application n the language in which it was filed

(] a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notitied
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a_ a sequence listing filed or furnished

[:] on paper

[:] in electronic form

b time of filing or furnishing
D contained in the international application as filed.
I:} filed together with the international application in electronic form.

D furnished subsequently to this Authority for the purposes of search.
4. D In addition, 1 the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does

not go bevond the application as filed, as appropriate, were furnished.

S. Additional comments:

Form PCT/ISA/237 (Box No. I)( July 2011)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. V Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N} Claims 1119 YES
Claims ~ NONE NO
Inventive step (18 Claims NONE YES
Claims 119 NO
Industrial applicability IA)  Claims  1-19 YES
Claims ~ NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: U 10-0083011 A1 (ONOUCHI MASAFUMI et al.) O1 April 2010
D2 7992020 Bl (TUAN TIM et al.) 02 August 2011

D3: 2010-0058086 Al ( WAN YEON) 04 March 2010

D4 2006-0282692 A1 (OH JANG GEUN) 14 December 2006

A. Novelty and Inventive Step
1. Claims 1-5

Claim 1 of the present invention relates to a multi-core processor. D1{see paragraphs [0092]-[0096],
claims 1,2 and figure 2,17,18), which is the closest prior art to the subject matter of claim 1,
discloses an information processing device, comprising: processor cores: on-chip-memory: and a bus
commonly connected thereto.

When comparing claim 1 of the present invention with DI, claim 1 is different in at least one of the
cores that consume less power. However, D2(see claim 1) discloses a packaged multi—die integrated
circuit, including: a first integrated circuit die has a rate ol power consumption that is lower than
a second integrated die.

Accordingly, it would be obvious to a person skilled in the art to apply the features of D2 to the
information processing device of D1. Therefore, claim 1 is considered to be novel under PCT Article

33(2) but not to involve an inventive step under PCT Article 33(3).

Claims 2-4 are dependent on claim 1. The additional features of claims 2-4 are identical to an
osciltator PLLH of the clock with high amplitude and high frequency CLKH and oscillator PLLL of the
clock with low amplitude and low frequency CLKL which are individually mounted of D1(see paragraph
[0092]). Therefore, claims 2-4 are considered to be novel under PCT Article 33(2) but not to involve

an inventive step under PCT Article 33(3).
Claim 5 is dependent on claim 1. The additional features of claim 5 are identical to the bus of
Dl(see claim 1). Therefore, claim 5 are considered to be novel under PCT Article 33(2) but not to

involve an inventive step under PCT Article 33(3).

<Cont inued on Supplemental Box>

Form PCT/ISA/237 (Box No. V) (July 2011)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. VII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the deseription, are made:

Claims 9.16 are worded 'said second drop’. However, 'second drop' has not been worded in the previous, these claims do not meet
the requirement of PCT Article 6.

The international search report and the written opinion has been established on the assumption that 'second drop' is worded in the
previous

Form PCT/ISA/237 (Box No. VIII) (July 2011

MediaTek Exhibit 1008, Page 118 of 207



International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of

V>

2. Claims 6-13

Claim 6 of the present invention relates to a method. D1(see paragraphs [00921-100961, claims 1,2 and
figure 2,17,18), which is the closest prior art to the subject matter of claim 1, discloses an
information processing device, comprising: processor cores; on-chip-memory: and a bus commonly
connected thereto.

When comparing claim 6 of the present invention with D1, claim 6 is different in a {irst core being
higher performance and consuming more power than a second core. However, DZ(see claim 1) discloses a
packaged multi-die integrated circuit, including’ a [irst integrated circuit die has a rate of power
consumpt ion that is lower than a second integrated die.

Accordingly, 1t would be obvious to a person skilled in the art to apply the [eatures of D2 to the
information processing device of D1. Therefore, claim 6 is considered to he novel under PCT Article

33(2) but not to involve an inventive step under PCT Article 33(3).

Claims 7-9 are dependent on claim 6. The additional features of claims 7-9 are identical to
shutdown/adjust sequence and turn off{/adjust regulator voltages for FPGA of D2{see figure 5).
Therefore, claims 7-9 are considered to be novel under PCT Article 33(2) but not to involve an

inventive step under PCT Article 33(3).

Claim 10 is dependent on claim 6. The additional features of claim 10 are identical to an oscillator
PLEH of the clock with high amplitude and high frequency CLKH and osciliator PLLL of the clock with
low amplitude and low f[requency CLKL which are individually mounted of Di(see paragraph [0092]).
Therefore, claim 10 is censidered to be novel under PCT Article 33(2) but not to involve an inventive

step under PCT Article 33(3).

Claims 11-13 are dependent on claim 6. The additional features of claims 11-13 are identical to
shutdown/adjust sequence and turn off/adjust regulator voltages for FPGA of Di(see figure 5).
Therefore, claims 11-13 are considered to be novel under PCT Article 33(2) but not to involve an

inventive step under PCT Article 33(3).

3. Claims 14-19

Claim 14 of the present invention relates to a machine readable medium. D1(see paragraphs [0092]-
[0096], claims 1,2 and figure 2,17,18), which is the closest prior art to the subject matter of claim
1, discloses an information processing device, comprising! processor cores: on—chip-memory: and a bus
commonly connected thereto.

When comparing claim 14 of the present invention with D1, claim 14 is different in a first core being
higher performance and consuming more power than a second core. However, D2(see claim 1) discloses a
packaged multi-die integrated circuit, including: a first integrated circuit die has a rate of power
consumption that is lower than a second integrated die.

<Cont inued on the Next Page>

Form PCT/ISA/237 (Supplemental Box) (July 2011y
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International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

PCT/US2012/068274

Supplemental Box

in case the space in any of the preceding boxes is not sufficient.
Continuation of

<the Previous Page>

Accordingly, 1t would be obvious to a person skilled in the art

to apply the features of D2 to the
information processing device of D1, Therefore, claim 14 is considered to be novel under PCT Article
33027 but not to involve an inventive step under PCT Article 33(3).

Claims 1519 are dependent on claim 14. The additional features of c¢laims 15-19 are identical to
for FPGA of D2lsee figure 5).
are considered to be novel under PCT Article 33(2)
inventive step under PCT Article 33(3).

shutdown/adjust sequence and turn off/adjust regulator voltages
Therefore, claims 15-19

but not to involve an

B. Industrial Applicability

Claims 1-19 have industrial applicability and meet the requirement of PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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PCT/US2012/068274
PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY
To:
VINCENT LESTER J P CT
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 1279 NOTIFICATION OF TRANSMITTAL OF
OAKMEAD PARKWAY SUNNYVALE CA 94085 USA THE INTERNATIONAL SEARCH REPORT AND

SUNNYVALE (PCT Rule 44.1)

Dat¢ of mailing
(day/month/vear) 22 FEBRUARY 2013 (22.02.2013)

Applicant's or agent's file referepge ., | e
g BEAKELY SOKOLOFF | FOR FURTHER ACTION  Sce paragraphs 1 and 4 below

42P38886PCT TAYLOR B ZAEMAN
International applicatiGh No" Int m‘“m/‘}l“l ﬁ“’;g date
. (day/month/year,
PCT/US2012/068274 06 DECEMBER 2012 (06.12.2012)
Applicant
INTEL CORPORATION

1 g The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith. :
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.01

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
[:] the protest together with the decision thereon has been transmitted to the International Burcau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Secarching
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated
Offices unless an international preliminary examination report has been ot is to be established. Following the
expiration of 30 months from the priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the
international application, or of the priority claim, must reach the International Bureau before the completion of the
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international

preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed

within 19months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan COMMISSIONER
City, 302-701, Republic of Korea

FacSlmile No. 82-42-472-7140 Telephone No. §2-42-481-8753
Form PCT/ISA/220 (July 2010)

THE WRITTEN OPINION OF THE INTERNATIONAL
[ ] 4 1
%é{:giggg SEARCHING AUTHORITY, OR THE DECLARATION
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report.

hitp:/fwww kipo.go ke/en/ => PCT Services => PCT Services

1D : PCT international application number
PW: 3NMY3669

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com
Email: ipkc@ipkcenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)

MediaTek Exhibit 1008, Page 122 of 207



PCT/US2012/068274
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agents file reference FOR FURTHER see Form PCT/ISA/220
ACTION as well as, where applicable, item 5 below.

International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

06 DECEMBER 2012 (06.12.2012) | 22 DECEMBER 2011 (22.12.2011)

42P38886PCT

International application No.

PCT/US2012/068274
Applicant

INTEL CORPORATION

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

X the international application in the language in which it was filed
. which is the language of a

a translation of the international application into
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b})

b. [] This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).
¢ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I

2. D Certain claims were found unsearchable (See Box No. 1)

3. D Unity of invention is lacking (See Box No. 1)

4. With regard to the title,
x the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,

g the text is approved as submitted by the applicant.
[:] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant

may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 6

g as suggested by the applicant.
I::[ as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention

b. D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheety (July 2009)
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INTERNATIONAL SEARCH REPORT International application No
PCT/US2012/068274

A. CLASSIFICATION OF SUBJECT MATTER

GOG6F 15/80(2006.01)i, GO6F 1/32(2006.01)i, GO6F 13/14(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO6F 15/80: GOGF 1/10: GO6F 1/26; GO6F 15/76; GOGF 1/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: multi, processor, power, and performance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2010-0083011 Al (ONOUCHI MASAFIMI et al.) 01 April 2010 1-19
See abstract, paragraphs [0092]-[0096]1, claims 1,2 and figures 2,17,18.

Y US 7992020 Bl (TUAN TIM et al.) 02 August 2011 1-19
See abstract, column 8, line 6 ~ column 9, line 37, claims 1,6 and figure 5.

A US 2010-0058086 Al (LEE WAN YEON) 04 March 2010 1-19
See abstract, paragraphs [0028]1-[0033], claim 1 and figures 5,6.

A US 2006-0282692 Al (OH JANG GEUN) 14 December 2006 1-19
See abstract, paragraphs [00231-[0029], claim 1 and figure 1.

D Further documents are listed in the continuation of Box C. g See patent family annex.
* Special categories of cited documents "I later document published after the international filing date or priority
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E"  earlier application or patent but published on or after the international “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other *y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
“p*  document published prior to the international filing date but later *&"  document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
22 FEBRUARY 2013 (22.02.2013) 22 FEBRUARY 2013 (22.02.2013)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dacjeon Metropolitan PARK, SEUNG CHUL
City, 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5696

Form PCT/ISA/210 (second sheet) (July 2009y
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INTERNATIONAL SEARCH REPORT [nternational application No

Information on patent family members PCT/US2012/068274

Patent document Publication Patent family Publication

cited in search report date member(s) date

Us 20100083011 At 01.04.2010 JP 2010-086030 A 15.04.2010
US 8239695 B2 07.08.2012

US 7992020 B1 02.08.2011 None

US 2010-0058086 A1 04.03.2010 KR 10-1072864 B1 17.10.2011
KR 10-2010-0026989 A 10.03.2010

US 20060282692 At 14.12.2006 CN 100461072 CO 11.02.2009
CN 1877492 A 13.12.2006
EP 1736851 A2 27 .12.20086
EP 1736851 A3 07.10.2009
KR 10-1108397 B1 30.01.2012
KR 10-2006-0128469 A 14.12.2006
US 7664971 B2 16.02.2010

Form PCT/ISA/210 (patent family annex) (July 2009)
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PCT/US2012/068274

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:
VINCENT LESTER I,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 1279
OAKMEAD PARKWAY SUNNYVALE CA 94085 USA

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/monthiyear) 22 FEBRUARY 2013 (22.02.2013)

Applicant's or agent's file reference
42P38886PCT

FOR FURTHER ACTION
See paragraph 2 below

Priority datefday/month/year)
22 DECEMBER 2011 (22.12.2011)

[nternational application No. International filing date (day/month/vear)

PCT/US2012/068274 06 DECEMBER 2012 (06.12.2012)

International Patent Classification (IPC) or both national classification and IPC

GOG6F 15/80(2006.01)i, GO6F 1/32(2006.01)i, GOG6F 13/14(2006.01)i

Applicant
INTEL CORPORATION

1. This opinion contains indications relating to the following items:

@ Box No. |
D Box No. 1l

Basis of the opinion

Priority

D Box No. Il Non-cstablishment of opinion with regard to novelty, inventive step and industrial applicability

D Box No. 1V Lack of unity of invention

g Box No. V Reasoned statement under Rule 43bis. 1{a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

D Box No. VI Certain documents cited

D Box No. VIl Certain defects in the international application

X

Box No. VIII Certain observations on the international application

2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion |Authorized officer
y Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dacjeon
Metropolitan City, 302-701,

Republic of Korea

Facsimile No. 82-42-472-7140

22 FEBRUARY 2013 (22.02.2013) | PARK, SEUNG CHUL

Telephone No.82-42-481-5696

Form PCT/ISA/237 (cover sheet) (July 2011)
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International application No

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of -
the international application in the language in which it was filed

[j a translation of the international application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

[

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of

a. a sequence listing filed or furnished

[:] on paper

[j in electronic form

b. time of filing or furnishing
D contained in the international application as filed.
D filed together with the international application in clectronic form
D furnished subsequently to this Authority for the purposes of search.

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does

not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments;

Form PCT/ISA/237 (Box No. I)( July 2011,
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WRITTEN OPINION OF THE International application No,

INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims ~ 1-19 YES
Claims NONE NO

Inventive step (1S) Claims NONE YES
Claims 119 NO

Industrial applicability (1A} Claims 1-19 YES
Claims  NONE NO

2. Citations and explanations :
Reference is made to the following documents:
D1: US 20100083011 Al (ONOUCHI MASAFUMI et al.) O1 April 2010
D2: US 7992020 Bl (TUAN TIM et al.) 02 August 2011

D3: US 2010-0058086 Al (LEE WAN YEON) 04 March 2010
D4: US 2006-0282692 Al (OH JANG GEUN) 14 December 2006

A. Novelty and Inventive Step
1. Claims 1-5

Claim 1 of the present invention relates to a multi-core processor. Dl(see paragraphs [0092]-[0096],
claims 1.2 and figure 2,17,18), which is the closest prior art to the subject matter of claim I,
discloses an information processing device, comprising: processor cores; on-chip—memory: and a bus
commonly connected thereto.

When comparing claim 1 of the present invention with D1, claim 1 is different in at least one of the
cores that consume less power. However, D2(see claim 1) discloses a packaged multi-die integrated
circuit, including: a first integrated circuit die has a rate of power consumption that is lower than
a second integrated die.

Accordingly, it would be obvious to a person skilled in the art to apply the features of D2 to the
information processing device of D1. Therefore, claim 1 is considered to be novel under PCT Article
33(2) but not to involve an inventive step under PCT Article 33(3).

Claims 2-4 are dependent on claim 1. The additional features of claims 2-4 are identical to an
oscillator PLLH of the clock with high amplitude and high frequency CLKH and oscillator PLLL of the
clock with low amplitude and low frequency CLKL which are individually mounted of Dl(see paragraph
[0092]). Therefore, claims 2-4 are considered to be novel under PCT Article 33(2) but not to involve
an inventive step under PCT Article 33(3).

Claim 5 is dependent on claim 1. The additional features of claim 5 are identical to the bus of
Di(see claim 1). Therefore, claim 5 are considered to be novel under PCT Article 33(2) but not to
involve an inventive step under PCT Article 33(3).

<Cont inued on Supplemental Box>
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:
Claims 9,16 are worded ‘said second drop’. However, 'second drop' has not been worded in the previous, these claims do not meet

the requirement of PCT Article 6
The international search report and the written opinion has been established on the assumption that 'second drop' is worded in the

previous,

Form PCT/ISA/237 (Box No. VIII) (July 2011)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of

<Box V>

2. Claims 6-13

Claim 6 of the present invention relates to a method. D1{see paragraphs [0092]-10096], claims 1,2 and
figure 2,17,18), which is the closest prior art to the subject matter of claim 1, discloses an
information processing device, comprising. processor cores; on-chip=memory; and a bus commonly
connected thereto,

When comparing claim 6 of the present invention with D1, claim 6 is different in a first core being
higher performance and consuming more power than a second core. However, D2(see claim 1) discloses a
packaged multi-die integrated circuit, including: a first integrated circuit die has a rate of power
consumption that is lower than a second integrated die.

Accordingly, it would be obvious to a person skilled in the art to apply the features of D2 to the
information processing device of D1. Therefore, claim 6 is considered to be novel under PCT Article
33(2) but not to involve an inventive step under PCT Article 33(3).

Claims 7-9 are dependent on claim 6. The additional features of claims 7-0 are identical to
shutdown/adjust sequence and turn off/adjust regulator voltages for FPGA of D2(see figure 5).
Therefore, claims 7-9 are considered to be novel under PCT Article 33(2) but not to involve an
inventive step under PCT Article 33(3).

Claim 10 is dependent on claim 6. The additional features of claim 10 are identical to an oscillator
PLLH of the clock with high amplitude and high frequency CLKH and oscillator PLLL of the clock with
low amplitude and low frequency CLKL which are individually mounted of Dl1(see paragraph [0092])
Therefore, claim 10 is considered to be novel under PCT Article 33(2) but not to involve an inventive
step under PCT Article 33(3).

Claims 11-13 are dependent on claim 6. The additional features of claims 11-13 are identical to
shutdown/adjust sequence and turn off/adjust regulator voltages for FPGA of D2(see figure 5).
Therefore, claims 11-13 are considered to be novel under PCT Article 33(2) but not to involve an
inventive step under PCT Article 33(3).

3. Claims 14-19

Claim 14 of the present invention relates to a machine readable medium. D1(see paragraphs [0092]-
[0096], claims 1,2 and figure 2,17,18), which is the closest prior art to the subject matter of claim
1, discloses an information processing device, comprising: processor cores; on-chip-memory: and a bus
commonly connected thereto.

When comparing claim 14 of the present invention with D1, claim 14 is different in a first core being
higher performance and consuming more power than a second core. However, D2(see claim 1) discloses a
packaged multi-die integrated circuit, including: a first integrated circuit die has a rate of power

consumption that is lower than a second integrated die.

<Continued on the Next Page>
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) International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/068274

Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of

<the Previous Page>
Accordingly,

it would be obvious to a person skilled in the art to apply the features of D2 to the

information processing device of D1. Therefore, claim 14 is considered to be novel under PCT Article

33(2) but not to involve an inventive step under PCT Article 33(3).

Claims 15-19 are dependent on claim 14. The additional features of claims 15-19 are identical to

shutdown/adjust sequence and turn off/adjust regulator voltages for FPGA of D2(see figure 5).
Therefore, claims 15-19 are considered to be novel under PCT Article 33(2) but not

inventive step under PCT Article 33(3).

to involve an

B. Industrial Applicability

Claims 1-19 have industrial applicability and meet the requirement of PCT Article 33(4).
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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.
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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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Attorney Docket No.: 42P38886C-C1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Varghese George Examiner: Unassigned
Application No.: 16/103,798 Art Unit: 2118
Filed: August 14, 2018 Confirmation No.: 5727

For: AN ASYMMETRIC PERFORMANCE
MULTICORE ARCHITECTURE WITH
SAME INSTRUCTION SET
ARCHITECTURE

Mail Stop Amendment
Commissioner for Patents
e-Filed via EFS-WEB

PRELIMINARY AMENDMENT

Prior to examination of the above-referenced application, Applicant respectfully requests

the Examiner to enter the following amendments and to consider the following remarks.

CERTIFICATE OF EFS-Web

I hereby certify that this correspondence is being submitted electronically via EFS-Web
on the date shown below to the United States Patent and Trademark Office.

Date of Deposit: May 7. 2019
Name of Person Mailing Correspondence: Carla Anysia Nascimento
Signature: /Carla Anysia Nascimento/

Appl. No.: 16/103,798 1 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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REMARKS
Consideration of this application as amended is respectfully requested. The Examiner is
invited to call Scott A. Simmons at (408) 675-0441 with any questions or comments.

Authorization is hereby given to charge our Deposit Account No. 506674 for any charges that

may be due.

Respectfully submitted,

NICHOLSON, DE VOS, WEBSTER, & ELLIOTT, LLP
Date: May 7. 2019 /Scott A. Simmons/

Scott A. Simmons
Reg. No.: 60,206

99 Almaden Blvd., Ste. 710
San Jose, CA 95113
408-675-0441

Appl. No.: 16/103,798 6 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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Amendments to the Claims:

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

1 - 19 (Cancelled)

20. (New) A multi-core processor comprising:

a first plurality of cores and a second plurality of cores that support a same instruction set,
wherein the first plurality of cores are higher performance and consume more power than
the second plurality of cores;

a caching layer shared by the first plurality of cores and the second plurality of cores; and

power management hardware to enable and disable the first plurality of cores and the second
plurality of cores, wherein an operating system that executes on the multi-core processor
is to monitor a demand for the multi-core processor and control a core mix of the first
plurality of cores and the second plurality of cores based on the demand with the power

management hardware.

21. (New) The multi-core processor of claim 20, wherein each of the second plurality of
cores have a maximum operating frequency that is less than a maximum operating

frequency of each of the first plurality of cores.

22. (New) The multi-core processor of claim 20, wherein each of the first plurality of cores
and each of the second plurality of cores further include a respective caching layer

therein.

23. (New) The multi-core processor of claim 22, wherein each of the first plurality of cores

includes therein a caching layer for data and a caching layer for instructions.

24. (New) The multi-core processor of claim 20, wherein the core mix includes a state where
some of, but not all of, the first plurality of cores and the second plurality of cores are

enabled.

Appl. No.: 16/103,798 2 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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25. (New) The multi-core processor of claim 20, further comprising a system memory
interface to couple to a system memory to search for a cache line, requested by any core
of the first plurality of cores and the second plurality of cores, that is not found in the

caching layer.

26. (New) The multi-core processor of claim 20, wherein the first plurality of cores is at least
three.
217. (New) The multi-core processor of claim 20, further comprising coherency logic

circuitry to maintain cache coherency in the caching layer shared by the first plurality of

cores and the second plurality of cores.

28. (New) A method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the multi-
core processor, wherein the multi-core processor comprises a first plurality of cores and a
second plurality of cores that support a same instruction set, the first plurality of cores are
higher performance and consume more power than the second plurality of cores, and a
caching layer shared by the first plurality of cores and the second plurality of cores; and

controlling a core mix of the first plurality of cores and the second plurality of cores based on the

demand with power management hardware of the multi-core processor.
29. (New) The method of claim 28, wherein each of the second plurality of cores have a
maximum operating frequency that is less than a maximum operating frequency of each

of the first plurality of cores.

30. (New) The method of claim 28, wherein each of the first plurality of cores and each of

the second plurality of cores further include a respective caching layer therein.

31. (New) The method of claim 30, wherein each of the first plurality of cores includes

therein a caching layer for data and a caching layer for instructions.

Appl. No.: 16/103,798 3 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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32. (New) The method of claim 28, wherein the core mix includes a state where some of, but

not all of, the first plurality of cores and the second plurality of cores are enabled.

33. (New) The method of claim 28, further comprising coupling a system memory interface
of the multi-core processor to a system memory to search for a cache line, requested by
any core of the first plurality of cores and the second plurality of cores, that is not found

in the caching layer.
34. (New) The method of claim 28, wherein the first plurality of cores is at least three.

35. (New) The method of claim 28, further comprising maintaining cache coherency, by
coherency logic circuitry of the multi-core processor, in the caching layer shared by the

first plurality of cores and the second plurality of cores.

36. (New) A non-transitory machine readable medium containing code that when processed
by a machine causes a method to be performed, the method comprising:

monitoring a demand for a multi-core processor by an operating system executing on the multi-
core processor, wherein the multi-core processor comprises a first plurality of cores and a
second plurality of cores that support a same instruction set, the first plurality of cores are
higher performance and consume more power than the second plurality of cores, and a
caching layer shared by the first plurality of cores and the second plurality of cores; and

controlling a core mix of the first plurality of cores and the second plurality of cores based on the

demand with power management hardware of the multi-core processor.
37. (New) The non-transitory machine readable medium of claim 36, wherein each of the

second plurality of cores have a maximum operating frequency that is less than a

maximum operating frequency of each of the first plurality of cores.

Appl. No.: 16/103,798 4 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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38.

39.

40.

41.

42.

(New) The non-transitory machine readable medium of claim 36, wherein each of the
first plurality of cores and each of the second plurality of cores further include a

respective caching layer therein.

(New) The non-transitory machine readable medium of claim 38, wherein each of the
first plurality of cores includes therein a caching layer for data and a caching layer for

instructions.

(New) The non-transitory machine readable medium of claim 36, wherein the core mix
includes a state where some of, but not all of, the first plurality of cores and the second

plurality of cores are enabled.

(New) The non-transitory machine readable medium of claim 36, further comprising
coupling a system memory interface of the multi-core processor to a system memory to
search for a cache line, requested by any core of the first plurality of cores and the second

plurality of cores, that is not found in the caching layer.

(New) The non-transitory machine readable medium of claim 36, wherein the first

plurality of cores is at least three.

(New) The non-transitory machine readable medium of claim 36, further comprising
maintaining cache coherency, by coherency logic circuitry of the multi-core processor, in

the caching layer shared by the first plurality of cores and the second plurality of cores.

Appl. No.: 16/103,798 5 Atty. Docket No.: 42P38886C-C1
Preliminary Amdt. dated: May 7, 2019
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The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/103,798 08/14/2018 2118 1880 42P38886(C2 19 3
CONFIRMATION NO. 5727
131413 UPDATED FILING RECEIPT

60 Amaden Boulevard, Suite 710 L A

San Jose, CA 95113
Date Mailed: 11/29/2018

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)
VARGHESE GEORGE, Folsom, CA;
SANJEEV S. JAHAGIRDAR, Folsom, CA;
DEBORAH T. MARR, Portland, OR;
Applicant(s)
INTEL CORPORATION, Santa Clara, CA;

Power of Attorney: The patent practitioners associated with Customer Number 131413

Domestic Priority data as claimed by applicant
This application is a CON of 15/431,527 02/13/2017 PAT 10049080
which is a CON of 13/335,257 12/22/2011 PAT 9569278

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/24/2018
page 1of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/103,798

Projected Publication Date: 03/07/2019
Non-Publication Request: No

Early Publication Request: No
Title

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET
ARCHITECTURE

Preliminary Class
713
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
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/103,798
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
e o) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
o FEE N/A N/A N/A N/A 760
TOTAL CLAIMS *
(87 CFR 1.16(i)) 19 minus 20= OR [x 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h) 3 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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total * inus | ** =
S (37 CFga ?.Is(i)) M x = OR |«x =
a Independent * Minus | *** =
5 37 R 1.16(h) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = X —
= (@7 CF; Ia.ls(i)) OR [|x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 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 OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C2
CONFIRMATION NO. 5727
131413 POA ACCEPTANCE LETTER

9 Almaden Boulevard, Sutte 710 N T

San Jose, CA 95113
Date Mailed: 11/29/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/26/2018.

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.

/mabebe/
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Doc Code: PA..

) TS ’ PTO/AIANE2B (07-13)
Document Description: Power of Attorney Approved for use through 14/30/2014. OMB (651-0051
U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act-of 1995, no persons are required to respond to a coltection of information unless it displays a valid OMB control nutiber

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as myfour attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 131413

lj t hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C} as myfour attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/8ZA) or identified above. {Note: Complete form PTO/AIA/82C.)

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

[o#] The address associated with the above <mentioned Customer Number
il

OR
[:l The address associated with Customer Number:

OR
Firm or
Individual Name

Address

City | State | |zip |
Country '

Telephone I Email f

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

INTEL CORPORATION

D inventor or.Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor-is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.9., a petition under 37 CFR 1.46{b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whuse title is-supplied be!owl is-atithorized to act on behalf of the apphcant (e.g., where the appllcant is a juristic entity).

Signature ¢ | Date (Optional} w\«gmw R A
Name Kerry D. Tweet
Title Assistant Director of Patents, Intel Corporation

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. 1f more than one appticant, use muitiple forms.

DTota[ of forms are submitted.

coa

This collection of information is required by 37 GFR 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 coliection is estimated tatake 8 minutes te complete;
including gathering, prepating, and submitting the completed application form to the USPTO. Time will vary depending upon the individual casé. Any-comments on-the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sentfo the Chief Information Officer, L., Patent and Trademark Office, U.S.
Department of Commerce, F.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-PTO-9189 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

16103798

Filing Date:

14-Aug-2018

Title of Invention:

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME

INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Filer: David F. Nicholson/Carla Nascimento
Attorney Docket Number: 42P38886C2
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUE_STS::)I 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:
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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

EFS ID: 34394610
Application Number: 16103798
International Application Number:
Confirmation Number: 5727

Title of Invention:

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME
INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Customer Number:

131413

Filer:

David F. Nicholson/Carla Nascimento

Filer Authorized By:

David F. Nicholson

Attorney Docket Number: 42P38886C2
Receipt Date: 26-NOV-2018
Filing Date: 14-AUG-2018
Time Stamp: 16:27:12

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

112718INTEFSW16275500

Deposit Account

Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
84710
Applicant Response to Pre-Exam P38886C2_Notice_to_File_Miss|
1 - ) . no 2
Formalities Notice ing_Parts_11_26_18.pdf
c473b6c8eaadal 193697c3acd0f166a95489
Warnings:
Information:
2546354
2 Oath or Declaration filed P38886C_Decs_signed_ALL.pdf no 3
Ofe1d164f48c6e2becd8cl 1430308c92359:
Warnings:
Information:
117947
Assignee showing of ownership per37 | 42P38886C2_373c_11_26_18.
3 no 3
CFR3.73 pdf
feSce37adbb6f4a3d8ecdd425b04d3a5395
9a9%6
Warnings:
Information:
1005483
4 Power of Attorney GENERAL_POA_POST_AIA.pdf no 1
72613581efca2639e99543655¢287717265
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
37182
5 Fee Worksheet (SB06) fee-info.pdf no 2
2cf79f190cff2f26a2346f48c4cf98a79f6efal
4
Warnings:
Information:

Total Files Size (in bytes){ 3791676
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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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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C2
CONFIRMATION NO. 5727
131413 FORMALITIES LETTER

NDWE LLP/Intel

06 Amadin Bouevard, Sute 710 A

San Jose, CA 95113
Date Mailed: 09/26/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems 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.

Items Required To Avoid Processing Delays:

page 1of 2
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
VARGHESE GEORGE
SANJEEV S. JAHAGIRDAR
DEBORAH T. MARR

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/AuthenticateUserlL ocalEPF .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.

/wtsige/
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DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78}
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Taleof | ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME
invention | INSTRUCTION SET ARCHITECTURE

As the balow named invenior, F hereby declare that

$This deciaration
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)
Intel Corporation

Applicant/Patent Owner:

Application No./Patent No.: _16/103,798 Filed/lssue Date: August 14,2018
Titled: ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Intel Corporation . a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. || An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
9 p:
the United States Patent and Trademark Office at Reel _028046 , Frame 0420 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. 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.

MediaTek Exhibit 1008, Page 165 of 207



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Scott A. Simmons/ November 26, 2018
Signature Date

Scott A. Simmons 60,206

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which 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. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record 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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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMS |
16/103,798 08/14/2018 2118 0.00 42P38886(C2 19 3
CONFIRMATION NO. 5727
131413 FILING RECEIPT

60 Almaden Bovlevard. Suite 710 O AT

San Jose, CA 95113
Date Mailed: 09/26/2018

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)
VARGHESE GEORGE, Folsom, CA;
SANJEEV S. JAHAGIRDAR, Folsom, CA;
DEBORAH T. MARR, Portland, OR;
Applicant(s)
INTEL CORPORATION, Santa Clara, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/431,527 02/13/2017 PAT 10049080
which is a CON of 13/335,257 12/22/2011 PAT 9569278

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/24/2018
page 1of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/103,798

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

Early Publication Request: No
Title

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET
ARCHITECTURE

Preliminary Class
713
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
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/103,798
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
e o) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
o FEE N/A N/A N/A N/A 760
TOTAL CLAIMS *
(87 CFR 1.16(i)) 19 minus 20= OR [x 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h) 3 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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total * inus | ** =
S (37 CFga ?.Is(i)) M x = OR |«x =
a Independent * Minus | *** =
5 37 R 1.16(h) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = X —
= (@7 CF; Ia.ls(i)) OR [|x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 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 OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/103,798 08/14/2018 VARGHESE GEORGE 42P38886C2
CONFIRMATION NO. 5727
131413 FORMALITIES LETTER

NDWE LLP/Intel

06 Amadin Bouevard, Sute 710 A

San Jose, CA 95113
Date Mailed: 09/26/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems 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.

Items Required To Avoid Processing Delays:

page 1of 2
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
VARGHESE GEORGE
SANJEEV S. JAHAGIRDAR
DEBORAH T. MARR

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
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ABSTRACT

A method is described that entails operating enabled cores of a multi-core processor such
that both cores support respective software routines with a same instruction set, a first core being
higher performance and consuming more power than a second core under a same set of applied

supply voltage and operating frequency.
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CLAIMS

What is claimed is:

1. A multi-core processor comprising a plurality of cores that support a same instruction
set, where, at least one of the cores is constructed of logic gates that consume less power, for a
same applied operating frequency and supply voltage, than the same corresponding logic gates of

at least one other of the cores.

2. The multi-core processor of claim 1 wherein the logic gates that consume less power
have narrower logic gate driver transistors than the same corresponding logic gates of the at least

one other of the cores.

3. The multi-core processor of claim 1 wherein there are at least two cores that are

constructed of the logic gates that consume less power.

4. The multi-core processor of claim 1 wherein only one of the cores is constructed of

the logic gates that consume less power.

5. The multi-core processor of claim 1 further comprising a switch fabric between the

cores and a system memory interface.

6. A method, comprising:
operating enabled cores of a multi-core processor such that both cores support
respective software routines with a same instruction set, a first core being higher performance
and consuming more power than a second core under a same set of applied supply voltage and

operating frequency.
7. The method of claim 6 further comprising:
disabling the first core but leaving the second core operable in response to lower

demand being offered to the multi-core processor.

8. The method of claim 7 further comprising enabling the first core after it is disabled in

response to higher demand being offered to the multi-core processor.
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9. The method of claim 8 wherein said method further comprises:
disabling said first core after detecting a first drop in demand offered to said multi-core
processor;
enabling said first core after detecting a first rise in demand offered to said multi-core
processor, the amount of demand associated with said first drop being greater than the amount of

demand associated with said second drop.

10. The method of claim 6 wherein the operating of the first core includes driving load

lines with wider transistor widths than corresponding transistor widths in said second core.

11. The method of claim 6 further comprising lowering a supply voltage and/or
operating frequency of said first core in response to lower demand being offered to said multi-

COre Processor.

12. The method of claim 6 further comprising raising a supply voltage and/or operating
frequency of said first core in response to higher demand being offered to said multi-core

Processor.

13. The method of claim 6 further comprising:
disabling said first core in response to a drop in demand applied to said multi-core
processor; and,
lowering a supply voltage and/or operating frequency of said second core in response to

an additional drop in demand applied to said multi-core processor.

14. A machine readable medium containing program code that when processed by a
machine causes a method to be performed, the method comprising:
operating enabled cores of a multi-core processor such that both cores support
respective software routines with a same instruction set, a first core being higher performance
and consuming more power than a second core under a same set of applied supply voltage and
operating frequency;
disabling the first core but leaving the second core operable in response to lower

demand being offered to the multi-core processor;
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15. The machine readable medium of claim 14 wherein said method further comprises
enabling the first core after it is disabled in response to higher demand being offered to the multi-

COre processor.

16. The machine readable medium of claim 15 wherein said method further comprises:
disabling said first core after detecting a first drop in demand offered to said multi-core
processor;
enabling said first core after detecting a first rise in demand offered to said multi-core
processor, the amount of demand associated with said first drop being greater than the amount of

demand associated with said second drop.

17. The machine readable medium of claim 14 wherein said method further comprises
lowering a supply voltage and/or operating frequency of said first core in response to lower

demand being offered to said multi-core processor.

18. The machine readable medium of claim 14 wherein said method further comprises
raising a supply voltage and/or operating frequency of said first core in response to higher

demand being offered to said multi-core processor.

19. The machine readable medium of claim 14 wherein said method further comprises:
disabling said first core in response to a drop in demand applied to said multi-core
processor; and,
lowering a supply voltage and/or operating frequency of said second core in response to

an additional drop in demand applied to said multi-core processor.
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AN ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE
WITH SAME INSTRUCTION SET ARCHITECTURE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present patent application is a continuation application claiming priority from U.S.
Patent Application No. 15/431,527, filed February 13, 2017, and titled: “Asymmetric
Performance Multicore Architecture with Same Instruction Set Architecture”, which is a
continuation of U.S. Patent Application No. 13/335,257, filed December 22, 2011, and titled:
“Asymmetric Performance Multicore Architecture with Same Instruction Set Architecture”, both

of which are incorporated herein by reference in their entirety.

BACKGROUND

Field of Invention

[0002] The field of invention relates generally to computing system architecture, and, more
specifically, to an asymmetric performance multicore architecture with same instruction set

architecture (ISA).

Background
[0003] Fig. 1 shows a typical multi-core processor 100_1. As observed in Fig. 1, the multi-

core processor 100_1 includes a plurality of processor cores 101_1 to 101_N on a same
semiconductor die 100_1. Each of the processor cores typically contain at least one caching
layer for caching data and/or instructions. A switch fabric 102 interconnects the processor cores
101_1 to 101_N to one another and to one or more additional caching layers 103_1 to 103_N.
According to one approach, the processors 101_1 to 101_N and the one or more caching layers
have internal coherency logic to, for example, prevent two different cores from concurrently
modifying the same item of data.

[0004] A system memory interface (which may also include additional coherency logic) 104 is
also included. Here, if a core requests a specific cache line having a needed instruction or item
of data, and, the cache line is not found in any of the caching layers, the request is presented to
the system memory interface 104. If the looked for cache line is not in the system memory
105_1 that is directly coupled to interface 104, the request is forwarded through system network
interface 106 to another multi-core processor to fetch the desired data/instruction from its local
system memory (e.g., system memory 105_X of multi-core processor 100_X). A packet
switched network 107 exists between the multi-processor cores 100_1 to 100_X to support these

kinds of system memory requests.
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[0005] Interfaces to system I/O components 108_1 to 108_Y (e.g., deep non volatile storage
such as a hard disk drive, printers, external network interfaces, etc.) are also included on the
multi-processor core. These interfaces may take the form of high speed link interfaces such as
high speed Ethernet interfaces and/or high speed PCle interfaces.

[0006] Some multi core processors may also have a port 105 to the switch fabric 102 to scale
upwards the number of processor cores associated with a same (also scaled upward) caching
structure. For example, as observed Fig. 1, multi-processor cores 101_1 and 101_2 are coupled
through the switch fabric port 105 to effectively form a platform of 2N cores that share a
common caching structure (processor 100_2 is coupled to processor 100_1 through a similar port

to its switch fabric).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

The present invention is illustrated by way of example and not limitation in the

figures of the accompanying drawings, in which like references indicate similar elements

and in which:

[0008]
[0009]
[0010]
[0011]

Figure 1 shows a multicore processor and surrounding computer system (prior art);
Figure 2 shows a power management strategy (prior art);
Figure 3 shows a logic gate drive circuit;

Figure 4 shows multi core processor having high power and low power cores that

support the same instruction set;

[0012]
[0013]
[0014]
[0015]

Figure 5 compares power consumption of a high power core and low power core;
Figure 6 shows a first power management method;
Figure 7 shows a second power management method;

Figure 8 shows a design method.
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DETAILED DESCRIPTION

Overview

Detailed Description

[0016] Computing system power consumption is becoming more and more of a concern. As
such, a number of different power management schemes are incorporated into modern day
computing systems. Typically, the power management component of the system will scale up
the processing performance of the system as the system’s workload increases, and, scale down
the processing performance of the system as the system’s workload decreases. Decreasing the
processing performance of the system corresponds to power savings as the power consumption
of the system is strongly correlated with its performance capabilities.

[0017] A typical way to scale processing performance and power consumption with workload
is to enable/disable entire cores and raise/lower their supply voltages and operating frequencies
in response to system workload. For example, as observed in Fig. 2, under a maximum
performance and power consumption state 201 all cores are enabled and each core is provided
with a maximum supply voltage and maximum clock frequency. By contrast, under a minimum
performance and power consumption state 202 (at which program code can still be executed),
only one core is enabled. The single core is provided with a minimum supply voltage and
minimum operating frequency.

[0018] Some basic concepts of electronic circuit power consumption are observed in Fig. 3.
Here, the driver circuit 310 portion of a logic gate 311 is observed driving a next one or more
logic gate(s) 312. Specifically, the speed of operation of interconnected logic gates 311, 312
rises as the width of its driving transistors 302_1, 302_2 (measured, for each transistor, along the
semiconductor surface perpendicular to the direction of current flow) increase and the
capacitance 303 of the line 304 (and input capacitance of the load logic gate(s) 312) it is driving
decreases. Here, in order to raise the voltage on the line from a logic low level to a logic high
level, a sufficiently strong current 305 needs to be driven by the source transistor 302_1 through
the line to rapidly apply charge to the capacitance 303 (and thereby raise the voltage on the line).
Similarly, in order to lower the voltage on the line from a logic high level to a logic low level, a
sufficiently strong current 306 needs to be “sunk” by the sink transistor 302_2 through the line to
rapidly draw charge off the capacitance (and thereby lower the voltage on the line).

[0019] Essentially, the amount of current the transistors 302_1, 302_2 will source/sink is a
function of their respective widths. That is, the wider the transistors are, the more current they

will source/sink. Moreover, the amount of current the transistors 302 1, 302 2 will source/sink

e-File via EFS-Web 5 42P38886C2

MediaTek Exhibit 1008, Page 182 of 207



is also a function of the supply voltage VCC that is applied to the driver circuit 310 observed in
Fig. 3. Essentially, the higher the supply voltage, the stronger the source/sink currents will be.
[0020] Further still, the rate at which the transistors will be able to apply/draw charge to/from
the capacitor is a function of the size of the capacitance 303 of the line 304 being driven.
Specifically, the transistors will apply/draw charge slower as the capacitance 304 increases and
apply/draw charge faster as the capacitance 304 decreases. The capacitance 304 of the line is
based on its physical dimensions. That is, the capacitance 304 increases the longer and wider the
line, and by contrast, the capacitance 304 decreases the shorter and narrower the line is. The line
itself is of fixed dimensions once the circuit is manufactured. Nevertheless, line width and line
length are design parameters that designers must account for. The width of the line cannot be
narrowed too much or else it will have the effect of increasing the line’s resistance which will
also slow down the rate of charge applied/drawn to/from the capacitor.

[0021] A final speed factor is the frequency of the signal itself on the line. Essentially, circuits
driven with a faster clock signal will more rapidly switch between applying and drawing charge
to/from the line capacitance 304 than circuits with a slower clock signal. Here, more rapid
switching corresponds to a circuit that is sending binary information faster.

[0022] All of the factors described above for increasing the rate at which the charge on the
capacitor is applied/drawn also lead to a circuit that consumes more power. That is, a circuit that
is designed to have relatively wide source/sink transistors, a high supply voltage, short load lines
and receive a higher frequency clock signal will operate faster and therefore consume more
power than circuits oppositely oriented as to these same parameters.

[0023] Recalling the discussion of Figs. 1 and 2, note that prior art multi core processor power
management schemes have been implemented on processors whose constituent cores are
identical. That is, referring to Fig. 1, all of cores 101_1 to 101_N are identical in design. In
other approaches, the cores are not identical but are radically different. Specifically, one of the
cores is a low power core but the lower power characteristic is achieved by stripping out sizable
chunks of logic circuitry as compared to the other cores. More specifically, the sizable chunks
that are stripped out correspond to the logic that executes the program code instructions. Said
another way, the low power core supports a reduced instruction set as compared to the higher
performance cores. A problem with this approach, however, is that it is difficult for system
software to adjust switch operation between processor cores having different instruction sets.
[0024] Fig. 4 depicts a new approach in which at least one of the cores 401 is designed to be
lower performance and therefore consume less power than other cores 402 in the processer.

However, the lower power core(s) 401 has a same logic design as the higher power core(s) 402
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and therefore supports the same instruction set 403 as the high power core(s) 402. The low
power core(s) 401 achieve a lower power design point by having narrower drive transistor
widths than the higher power core(s) and/or having other power consumption related design
features, such as any of those discussed above with respect to Fig. 3, that are oppositely oriented
than the same design features in the higher power cores.

[0025] According to one approach, discussed in more detail below, when the multi-processor
core is being designed, the same high level description (e.g., the same VHDL or Verilog
description) is used for both the higher performance/power core(s) and the lower
performance/power core(s). When the higher level descriptions are synthesized into RTL
netlists, however, for the subsequent synthesis from an RTL netlist into a transistor level netlist,
different technology libraries are used for the low power core(s) than the high power core(s). As
alluded to above, the drive transistors of logic gates associated with the libraries used for the low
power core(s) have narrower respective widths than the “same” transistors of the “same” logic
gates associated with the libraries used for the high power cores.

[0026] By design of the multiprocessor, referring to Fig. 5, the lower power core(s) exhibit
inherently lower power consumption (and processing performance) than the higher power
core(s). That is, for a same applied clock or operating frequency, because of its narrower drive
transistor widths, for example, a lower power core will consume less power than a higher power
core. Because of the narrower drive transistor widths, however, the lower power core has a
maximum operating frequency that is less than the maximum operating frequency of the higher
power core.

[0027] The import of the lower power core, however, is that the multi-processor is able to
entertain a power management strategy that is the same/similar to already existing power
management strategies, yet, still achieve an even lower power consumption in the lower/lowest
performance/power states. Specifically, recall briefly power state 202 of Fig. 2 in which only
one core is left operable (the remaining cores are disabled). Here, if the one remaining operable
core is the low power core, the processor will exhibit even lower power consumption than the
prior art low power state 202.

[0028] The amount of reduced power savings 503 is directly observable in Fig. 5. Here, recall
that all the processors were identical in the multi-processor that was discussed with respect to the
prior art low power state 202 of Fig. 2. As such, even if the supply voltage and operating voltage
was reduced to a minimum, the power consumption would be that of a higher power processor
(e.g., having wider drive transistor widths). This operating point is represented by point 504 of

Fig. 5. By contrast, in the lowest power operating state of the improved multi-processor, if the
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operable core is a low power core it will consume power represented by point 505 of Fig. 5. As
such, the improved processor exhibits comparatively lower power consumption at the
lower/lowest performance operating states than the prior art multi-processor, while, at the same
time, fully supporting the instruction set architecture the software is designed to operate on.
[0029] Fig. 6 shows a power management process flow that can be executed, for example, with
power management software that is running on the multi-processor (or another multi-processor
or separate controller, etc.). Conversely, the power management process flow of Fig. 6 can be
executed entirely in hardware on the multi-processor or by some combination of such hardware
and software.

[0030] According to the process flow of Fig. 6, from an initial state 601 where at least some
high power processor cores and the low power core(s) are operating, in response to a continued
drop in demand on the multi-processor, another high power core is disabled each time the
continued drop in demand falls below some next lower threshold. For example, in a multi-
processor core having sixteen cores where fourteen cores are high power cores and two cores are
low power cores, the initial state 601 may correspond to a state where seven of the high power
cores and both of the low power cores are operational.

[0031] In response to continued lower demand placed on the multi-processor, the seven high
power cores will be disabled one by one with each new lower demand threshold 602. For
instance, as observed at inset 610, demand level 611 justifies enablement of the seven high
power cores and both low power cores. As the demand continually drops to a next lower
threshold 612, one of the high power cores is disabled 613 leaving six operable high power cores
and two low power cores.

[0032] Before the high power core is disabled, as a matter of designer choice, the core’s
individual operating frequency, or the operating frequency of all (or some of) the enabled high
power cores, or the operating frequency of all (or some of) the enabled high power cores and the
low power cores may be lowered to one or more lower operating frequency levels.

[0033] A similar designer choice exists with respect to the supply voltages applied to the cores.
That is, before the high power core is disabled, as a matter of designer choice, the core’s
individual supply voltage, or the supply voltage of all (or some of) the enabled high power cores,
or the supply voltage of all (or some of) the enabled high power cores and the low power cores
may be lowered to one or more lower supply voltages. Supply voltages may be lowered in
conjunction with the lowering of operating frequency, or, just one or none of these parameters

may be lowered as described above.
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[0034] Eventually, with the continued drop in demand, the last remaining high power core will
be disabled 615 after demand falls below some lower threshold 614. This leaves only the low
power cores in operation. Operating frequency and/or supply voltage of the low power core(s)
may likewise be lowered as demand continues to drop beneath level 614. With continued drop
in demand a similar process of disabling cores as demand falls below each next lower demand
threshold 604 continues until the multi-processor core is left with only one low power core
remaining as its sole operating core 606.

[0035] State 606 is reached of course with the disablement of the last high power core in
implementations where the processor only has one lower power core. Again supply voltage
and/or operating frequency of the sole remaining low power core may be lowered as demand
continues to fall. Importantly, in state 606, as discussed above, the multi-processor will exhibit
lower power consumption than other multi-processor cores having an identical power
management scheme but whose constituent cores are all high power cores. Even lower power
consumption can be provided for in state 606 if the sole operating low power core is provided
with a lower supply voltage and/or lower operating frequency that the lowest operating supply
voltage and/or operating frequency applied to the high power cores.

[0036] No special adjustment needs to be made by or for application software, virtual machine
or virtual machine monitor when the system is running only on the low power core(s) after all
the high power cores are disabled. Again, the preservation of the same instruction core across all
cores in the system corresponds to transparency from the software’s perspective as to the
underlying cores. Lower performance may be recognized with lower cores but no special
adjustments as to the content of the instruction streams should be necessary. In various alternate
implementations: 1) the hardware/machine readable firmware can monitor and control the core
mix; or, 2) the hardware can relinquish control to the Operating system and let it monitor the
demand and control the core mix.

[0037] Fig. 7 shows essentially a reverse of the processes described above. As observed in Fig.
7, starting from a state in which only a single low power core is operating 701 additional low
power cores are enabled (if any more) 702 as demand on the multi-processor continually
increases. Eventually, high power cores are enabled 703. Notably, the demand threshold needed
to enable a next processor from an operating low power processor may correspond to a lower
demand increment than the demand threshold needed to enable to a next processor from an
operating high power processor.

[0038] That is, inset 710 shows the increase in demand 711 needed after a low power processor

is first enabled to trigger the enablement of a next processor in the face of increased demand.

e-File via EFS-Web 9 42P38886C2

MediaTek Exhibit 1008, Page 186 of 207



The increase in demand 712 needed after a high power processer is first enabled to trigger
enablement of a next high power processer in the face of increased demand is greater than the
aforementioned demand 711. This is so because a high power processor is able to handle more
total demand than a low power processor and therefore does not need to have additional “help”
as soon as a low power processor does.

[0039] Operating frequency and/or supply voltage may also be increased in conjunction with
the enablement of cores in the face of increased demand in a logically inverse manner to that
discussed above with respect to the disablement of cores.

[0040] Fig. 8 shows a design process for designing a multi-core processor consistent with the
principles discussed above. As part of the design process, high level behavioral descriptions 800
(e.g., VHDL or Verilog descriptions) for each of the processor’s cores are synthesized into a
Register Transfer Level (RTL) netlist 801. The RTL netlist is synthesized 802 into
corresponding higher power core gate level netlist(s) (one for each high power ore) with libraries
corresponding to a higher power/performance design (such as logic circuits having wider drive
transistors). The RTL netlist is also synthesized 803 into corresponding lower power core gate
level netlist(s) (one for each low power core) with libraries corresponding to a lower
power/performance design (such as logic circuits having wider drive transistors). Here, the logic
designs for the high power and low power cores are the same but the design of their
corresponding logic circuits have different performance/power design points.

[0041] The transistor level netlists for the respective cores are then used as a basis for
performing a respective place, route and timing analysis 806 and design layout 807. Here, the
lower power/performance cores may have more relaxed placement and timing guidelines owing
to the larger permissible propagation delay through and between logic circuits. Said another
way, recalling from the discussion of Fig. 3 that longer load lines result in slower rise and fall
times, the lower performance cores may permit longer load lines between transistors and gates
because these cores are designed to have slower operation (of course, if load lines are increased
to much along with the inclusion of narrower drive transistors, the drop in performance may be
more than desired).

[0042] Upon completion of the layout and timing analysis, the cores are cleared for
manufacture upon a clean manufacturing ground rule check 808.

[0043] Processes taught by the discussion above may be performed with program code such as
machine-executable instructions that cause a machine that executes these instructions to perform
certain functions. In this context, a “machine” may be a machine that converts intermediate form

(or “abstract”) instructions into processor specific instructions (e.g., an abstract execution
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environment such as a “virtual machine” (e.g., a Java Virtual Machine), an interpreter, a
Common Language Runtime, a high-level language virtual machine, etc.)), and/or, electronic
circuitry disposed on a semiconductor chip (e.g., “logic circuitry” implemented with transistors)
designed to execute instructions such as a general-purpose processor and/or a special-purpose
processor. Processes taught by the discussion above may also be performed by (in the
alternative to a machine or in combination with a machine) electronic circuitry designed to
perform the processes (or a portion thereof) without the execution of program code.

[0044] It is believed that processes taught by the discussion above may also be described in
source level program code in various object-orientated or non-object-orientated computer
programming languages (e.g., Java, C#, VB, Python, C, C++, J#, APL, Cobol, Fortran, Pascal,
Perl, etc.) supported by various software development frameworks (e.g., Microsoft Corporation’s
.NET, Mono, Java, Oracle Corporation’s Fusion, etc.). The source level program code may be
converted into an intermediate form of program code (such as Java byte code, Microsoft
Intermediate Language, etc.) that is understandable to an abstract execution environment (e.g., a
Java Virtual Machine, a Common Language Runtime, a high-level language virtual machine, an
interpreter, etc.) or may be compiled directly into object code.

[0045] According to various approaches the abstract execution environment may convert the
intermediate form program code into processor specific code by, 1) compiling the intermediate
form program code (e.g., at run-time (e.g., a JIT compiler)), 2) interpreting the intermediate form
program code, or 3) a combination of compiling the intermediate form program code at run-time
and interpreting the intermediate form program code. Abstract execution environments may run
on various operating systems (such as UNIX, LINUX, Microsoft operating systems including the
Windows family, Apple Computers operating systems including MacOS X, Sun/Solaris, OS/2,
Novell, etc.).

[0046] An article of manufacture may be used to store program code. An article of
manufacture that stores program code may be embodied as, but is not limited to, one or more
memories (e.g., one or more flash memories, random access memories (static, dynamic or
other)), optical disks, CD-ROMs, DVD ROMs, EPROMs, EEPROMs, magnetic or optical cards
or other type of machine-readable media suitable for storing electronic instructions. Program
code may also be downloaded from a remote computer (e.g., a server) to a requesting computer
(e.g., a client) by way of data signals embodied in a propagation medium (e.g., via a
communication link (e.g., a network connection)).

[0047] In the foregoing specification, the invention has been described with reference to

specific exemplary embodiments thereof. It will, however, be evident that various modifications
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and changes may be made thereto without departing from the broader spirit and scope of the

invention as set forth in the appended claims.
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PTO/AIA/14
U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Attorney Docket Number 42P38886C2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
VARGHESE GEORGE
Residence Information (Select One) (®) US Residency (O Non US Residency (O Active US Military Service
City | Folsom ‘ State/Province | cA | Country of Residence | ‘ us

Mailing Address of Inventor:

Address 1 1113 Halidon way

Address 2

City ‘ Folsom ‘ State/Province ‘ CA

Postal Code 95630 Country i us

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
SANJEEV S. JAHAGIRDAR

Residence Information (Select One) (®) US Residency (O Non US Residency (O Active US Military Service
City Folsom ‘ State/Province | CA | Country of Residence i ‘ us

Mailing Address of Inventor:

Address 1 1675 Stronsay Court
Address 2
City ‘ Folsom ‘ State/Province ‘ CA
Postal Code 95630 Country i us
Prefix| Given Name Middle Name Family Name Suffix
DEBCRAH T. MARR
WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. 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 respend to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 42P38886C2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Residence Information (Select One) (®) US Residency (O Non USResidency (O Active US Military Service

City Portland ‘ State/Province | CR | Country of Residence i ‘ us

Mailing Address of Inventor:

Address 1 2564 NW Pettygrove St

Address 2

City Portland ‘ State/Province ‘ CR
Postal Code | 97210 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated

within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 131413

Email Address | | Add Email | |RemoveEmaiI

Application Information:

Title of the Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE
Attorney Docket Number | 42P38886C2 Small Entity Status Claimed ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this secticn when filing an application by reference under 35 U.S.C. 111{(c} and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., “Domestic Benefit/National Stage Infermation” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. 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 respend to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 42P38886C2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US.C.

] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (® Customer Number ‘ {0 US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 131413
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific
reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15431527 2017-02-13

WEB ADS 1.0
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Approved for use through 04/30/2017. 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 respend to a collection of infermation unless it contains a valid OMB control number.

. Attorney Docket Number 42P38886C2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Prior Application Status | Patented

Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15431527 Continuation of 13335257 2011-12-22 $569278 2017-02-14

Additional Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is eligible
for retrieval under the priority document exchange program (PDX) the information will be used by the Office to automatically attempt retrieval
pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of the foreign
application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign priority
application is filed, within the time period specified in 37 CFR 1.55(g}{1).

Application Number CountryI Filing Date (YYYY-MM-DD) Access Codel(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013.

NQTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

WEB ADS 1.0

MediaTek Exhibit 1008, Page 201 of 207



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. 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 respend to a collection of infermation unless it contains a valid OMB control number.

. Attorney Docket Number 42P38886C2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A in
subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application (see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX} - Unless box A in subsection 2 (opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization {(WIPQ), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: {1) the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h}(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

n B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.

WEB ADS 1.0
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Approved for use through 04/30/2017. 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 respend to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 42P38886C2

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to have
an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. The
information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 1.43; or the
name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person who otherwise shows
sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an applicant under 37 CFR 1.46 (assignee,
person to whom the inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest) together with one or more
joint inventors, then the joint inventor or inventors who are also the applicant should be identified in this section.

(®) Assignee () Leqal Representative under 35 U.S.C. 117 () Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Crganization check here. X

Organization Name

INTEL CORPORATICN

Mailing Address Information For Applicant:

Address 1 2200 Mission College Boulevard

Address 2

City Santa Clara State/Province CA
Country' | Us Postal Code 95054
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

WEB ADS 1.0
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

42P38886C2

Application Number

Title of Invention

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent applicaticn
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publicaticn as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application

publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

]

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 42P38886C2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET ARCHITECTURE

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance
with 37 CFR 1.14(c).
This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney {e.g.,
see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature  |/Scott A. Simmons/ Date (YYYY-MM-DD)

First Name Scott A. Last Name Simmons Registration Number 60206

Additional Signature may be generated within this form by selecting the Add button.

WEB ADS 1.0
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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If a new international application is being filed and the international application includes the necessary components for
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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