Case 2:22-cv-00352-0RG  Document 2 Filed 089/12/22 Page 1 of 2 PageiD #1237

AQ 120 (Rev. 08/10}

o Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Gifice FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance witht 35 U.5.C. § 290 aud/or 15 U.8.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
] Trademarks or I Patents.  ( ] the patent action invoives 35 U.8.C. §292.):
DOGCKET NO. DATE FILED U8, DISTRICT COURT
2:220v352 Q1212022 Eastern District of Texas
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Samsung Electronics Co., Lid., Samsung Electronics
America, inc., and Taiwan Semiconductor Manufacturing
Company Limited
PATENT OR DATE OF PATENT . S DEMARK
TRADEMARK NQ, OR TRADEMARK HOLDER OF PATENT OR TRADEM:
1 8,775,833 7/8/2014 Daedalus Prime LLC
2 8,888,494 11/25/2014 Daedalus Prime LLC
3 10,048,080 8i14/2018 Daedalus Prime LLC
4 10,705,588 71712020 Daedalus Prime LLC
S 9,831,306 11/28/2017 Daedalus Prime LLC
In the above—entitled case, the following patewt(s) trademark(s) have been included:
DATE INCLUDED WNCLUDED BY
1 Amendment 0 answer [ Cross Bijt (] Other Pleading
PATENT OR DATE OF PATENT . - D AT DEMARK
TRADEMARK NG, R TRADEMARK HOLDER OF PATENT OR TRADEM:
i
)
4
S

{n the above-—cuiitled case, the following decision hias beent rendered or judgement {ssued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy +—Upon initiation of action, mall this copy to Birector  Copy 3—Upon termination of action, mail this copy to Birector
{opy 2—Upon filing decument adding patent(s), mail thic copy to Birector Copy 4-—Case file copy

Petitioner Mercedes Ex-1004, 0001



Case 2:22-cv-00352-0RG  Document 2 Filed 089/12/22 Page 2 of 2 PageiD # 238
AD 126 (Rev. 08710}
REPORT ON THE

Mail Stop 8

o Director of the U.S. Patent and Trademark Gifice FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance witht 35 U.5.C. § 290 aud/or 15 U.8.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
] Trademarks or I Patents.  ( ] the patent action invoives 35 U.8.C. §292.):
DOCKET NO. DATE FILED U8, DISTRICT COURT

2:220v352 Q/12/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Samsung Electronics Co., Lid., Samsung Electronics
America, inc., and Taiwan Semiconductor Manufacturing
Company Limited
PATENT OR DATE OF PATENT . TR D AT DEMARK
TRADEMARK NO, {OR TRADEMARK HOLDER OF PATENT OR TRADEM:!
110,318,812 8/11/2019 Daedalus Prime LLC
2 10,700,178 &§/30/2020 Daedalus Prime LLC
3 11,251,281 2i15/2022 Daedalus Prime LLC
4
5
In the above—entitled case, the following patewt(s) trademark(s) have been included:
DATE INCLUDED PCLUDED BY
1 Amendment 0 answer [ Cross Bijt (] Other Pleading
PATENT OR DATE OF PATENT . S — SEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM/
1
o}
4
5

{n the above-—

euiitled case, the following decision hias been rendered or judgenent issued:

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK DATE

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

Copy 3—EUpon terminativn of action, mail this copy to Director

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

Petitioner Mercedes Ex-1004, 0002




Case 1:22-ov-01109-UNA  Document 3 Filed O8/23/22 Page 1 of 2 Pageil # 282

AQ 120 (Rev. 08/10}

O Niail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Gifice FILING OR DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance witht 35 U.5.C. § 290 aud/or 15 U.8.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following

] Trademarks or ¥ Patents.  ( ] the patent action invoives 33 U.8.C. § 292.):
DOGCKET NO. DATE FILED U8, DISTRICT COURT
87232022 District of Delaware
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Mazda Motor Corporation, Mazda Norh American Gperations,

Mazda Motor of America, Inc., Mercedes-Benz Group AG,
Mercedes-Benz AG, Mercedes-Benz USA, LLC, Qualcomm inc.,
Qualcomm Technologies, Inc., and Visteon Corporation

PATENT OR DATE OF PATENT . S DEMARK
TRADEMARK NQO. R TRADEMARK HOLDER OF PATENT OR TRADEM:
1 See Attached
'TL
4
S
In the above—entitled case, the following patewt(s) trademark(s) have been included:
DATE INCLUDED WNCLUDED BY
1 Amendment 0 answer [ Cross Bijt (] Other Pleading
PATENT OR DATE OF PATENT . - D AT N A A DT
TRADEMARK NG, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
i
)
4
S

{n the above-—cuiitled case, the following decision hias beent rendered or judgement {ssued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy +—Upon initiation of action, mall this copy to Birector  Copy 3—Upon termination of action, mail this copy to Birector
{opy 2—Upon filing decument adding patent(s), mail thic copy to Birector Copy 4-—Case file copy

Petitioner Mercedes Ex-1004, 0003



Case 122-ov-01100-UNA

Document 3

Filed O8/23/22 Page 2 of 2 Pagell #: 283

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC
3 US9,575,895 B2 2/21/2017 Daedalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Daedalus Prime LLC

Petitioner Mercedes Ex-1004, 0004



Case 122-ov-01107-UNA  Document 3

AQ 120 (Rev. 08/10}

Filed O8/23/22

Page 1 of 2 Pagellh # 248

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

T0:

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

W

In Compliance witht 35 U.5.C. § 290 aud/or 15 U.8.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware

on the following

] Trademarks or ¥ Patents.  ( ] the patent action invoives 33 U.8.C. § 292.):
DOGCKET NO. DATE FILED U8, DISTRICT COURT
87232022 District of Delaware
PLAINTIFF DEFENDANT
e Arrow Electronics, Inc.; Avend, Inc; Digi-Key Electronics; Future Electronics Inc;
Daedalus Prime LLC Mazda Motor Corporation, Mazda North American Cperations, Mazda Motor of
America, inc.; Mercedes-Benz Group AG, Mercedes-Banz AG, Mercedas-Benz
USA, Mouser Electronics, Inc.; Newark: NXP Semiconductors NV, NXP
USA, Ine; Rochester Electronics, LLC; and Visteon Corporation
PATENTOR DATE OF PATENT

TRADEMARK NQ. OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK.

1 See Attached

In the above—entitled case, the following patewt(s) trademark(s) have been included:

DATE INCLUDED MNCLUDED BY

1 Amendment

0 answer [ Cross Bijt (] Other Pleading

PATENT OR DATE OF PATENT . D (Y D A TN T A A DT
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
i
5
4
b

{n the above-—cuiitled case, the following decision hias beent rendered or judgement {ssued:

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

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

{opy 2—Upon filing document adding patent(s}), mail thic copy to Birector

Copy 3—EUpon terminativn of action, mail this copy to Director

Copy 4—Case file copy

Petitioner Mercedes Ex-1004, 0005




Case 122-ov-01107-UNA

Document 3

Filed O8/23/22 Page 2 of 2 PagelD ¥ 247

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC
3 US9,575,895 B2 2/21/2017 Daedalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Daedalus Prime LLC

Petitioner Mercedes Ex-1004, 0006



CafasEReffitus DMAM B Ih M 3 FRIdOBRARZ2 FiRgad DD PBgairH{ 28845

AQ 120 (Rev. 08/10}

T0:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1456

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

In Compliance witht 35 U.5.C. § 290 aud/or 15 U.8.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. Disirict Court

]

Prademarks or

District of Delaware on the following

¥ Patemts.  ( [ the patent action invelves 33 U.8.C. §292.::

DOCEET NO.

DATE FILED U8, DISTRICT COURT
8/23/2022 District of Delaware

PLAINTIFF
Daedalus Prime LLC

DEFENDANT

Mazda Motor Corporation, Mazda Nordh American Gperations,
Mazda Motor of America, Inc., MediaTek inc., MediaTek USA Inc,,
Mercedes-Benz Group AG, Mercedes-Benz AG, Mercedes-Benz
USA, LLC, and Visteon Corperation

PATENTOR
TRADEMARK NQ.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK.

1 See Attached

In the above—entitled case, the following patewt(s) trademark(s) have been included:

DATE INCLUDED

WNCLUDED BY
1 Amendment

0 answer [ Cross Bijt (] Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
CRCTRADEMARK

HOLDER OF PATENT OR TRADEMARK

2

{n the above-—cuiitled case, the following decision hias beent rendered or judgement {ssued:

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK DATE

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

Copy 3—EUpon terminativn of action, mail this copy to Director

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

Petitioner Mercedes Ex-1004, 0007




CafasEAReffitus DMAM B Ih M 3 FRIdOBRARZ2 FRgg 1D PHgerH{ 288406

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC
3 US9,575,895 B2 2/21/2017 Daedalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Daedalus Prime LLC

Petitioner Mercedes Ex-1004, 0008



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

V\/\VW.USP'.O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/431,527 08/14/2018 10049080 42P38886C 4542
131413 7590 07/25/2018
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 0 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)

Petitioner Mercedes Ex-1004, 0009



Doc Code: MFEE.C.AD

PTO/SB/47-EFS

Document Description: Maintenance Fee Address Change

FEE ADDRESS INDICATION FORM

Application Number Art Unit

15431527 2183
Filing Date Examiner Name

13-Feb-2017 ERIC COLEMAN
First Name Inventor Attorney Doc. Number

VARGHESE GEORGE 42P38886C

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 07-11-2018

Name

Scott A. Simmons Registration Number 60206

Petitioner Mercedes Ex-1004, 0010




Electronic Patent Application Fee Transmittal

Application Number:

15431527

Filing Date:

13-Feb-2017

Title of Invention:

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME

INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Filer: Scott Alan Simmons/Allison Prentice
Attorney Docket Number: 42P38886C
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sullaj-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:

Petitioner Mercedes Ex-1004, 0011




Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

Petitioner Mercedes Ex-1004, 0012




Electronic Acknowledgement Receipt

EFS ID: 33154960
Application Number: 15431527
International Application Number:
Confirmation Number: 4542

Title of Invention:

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME
INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Customer Number:

131413

Filer:

Scott Alan Simmons/Allison Prentice

Filer Authorized By:

Scott Alan Simmons

Attorney Docket Number: 42P38886C
Receipt Date: 11-JUL-2018
Filing Date: 13-FEB-2017
Time Stamp: 23:33:57

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

071218INTEFSW23335400

Deposit Account

Authorized User

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

Petitioner Mercedes Ex-1004, 0013




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name g . .
Number Message Digest | Part/.zip| (ifappl.)
46318
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
d92bSeeSfaa2d63b72ca0381582e9791b23)
75d50
Warnings:
Information:
32539
2 Maintenance Fee Address Change web85feeaddress.pdf no 1
©851a0490f05d1471fc02bc4 2c277d379f10)
Warnings:
Information:
31876
3 Fee Worksheet (SB06) fee-info.pdf no 2
263b56b2deSe96d720cdeb33ab58005681
69038b
Warnings:
Information:
Total Files Size (in bytes)1 110733

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

Petitioner Mercedes Ex-1004, 0014




Doc Code: IFEE PTOL/85B-EFS

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

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
15431527 13-Feb-2017 VARGHESE GEORGE 42P38886C 4542
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 USC111(a) |2183 032000 ERIC COLEMAN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 S0 $1000 12-Jul-2018 $0

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

Current Correspondence Address: Current Indicated Fee Address:

131413
NDWE LLP/Intel

99 Almaden Boulevard, Suite 710

San Jose CA95113

UNITED STATES

408-675-0441
_p_dwe:dg@kgfingﬁhrnrrlinnl-ip com

[ Change of correspondence address requested, system X Fee Address indication requested, system generated SB/47-EFS
generated AlA/122-EFS form attached 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

Petitioner Mercedes Ex-1004, 0015



Doc Code: IFEE

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

PTOL/85B-EFS

3.The Following Fee(s) Are Submitted:

X Issue Fee

| authorize USPTO to apply my previously paid issue fee to the
current fees due

[] Publication Fee

The Director is hereby authorized to apply my previously paid
issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

[[] Advance Order - # of copies

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 defgcé%ré% or credit any
overpayment, to Deposit Account Number .
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.

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

SantaClara  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 07-11-2018
Name Scott A. Simmons Registration Number | 60206
WEB IFEE 1.0

Petitioner Mercedes Ex-1004, 0016



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.\,\SP[ngOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
131413 7590 04/12/2018
NDWE LLP/Intel COLEMAN, ERIC
99 Almaden Boulevard, Suite 710
San Jose, CA 95113 | ART UNIT PAPER NUMBER |
2183
DATE MAILED: 04/12/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/431,527 02/13/2017 VARGHESE GEORGE 42P38836C 4542

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 $0 $1000 07/12/2018

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 (f 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.

IIT. 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)

Petitioner Mercedes Ex-1004, 0017



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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
ingicated 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

131413 7590 0471212018 I hereby certify that this Fee(s) Transmittal is being deposited with the United
NDWE LLP/Intel States Postal Service with sufficient postage for first class mail in an envelope
. . addressed to the Mail Stop ISSUE FEE address above, or being facsimile

99 Almaden Boulevard, Suite 710 transmitted to the USPTO (571) 273-2885, on the date indicated below.

San Jose, CA 95113

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/431,527 02/13/2017 VARGHESE GEORGE 42P38886C 4542
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 $0 $1000 07/12/2018

| EXAMINER | ART UNIT | 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
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . 8 . 2
(2) The name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an ass'i%nee 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.

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies e director is hereby authorized to charge the required fee(s), any deficiency, or credits an
| P [ The di is hereby authorized to charge the required f y deficiency dits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29 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.
pplicant asserting small entity status. See . : e application was previously under micro entity status, checking this box will be taken
[ Appli i all enti See 37 CFR 1.27 NOTE: If th licati iously und i i hecking this b ill be tak
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.

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-85 Part B (10-13) Approved for use through 10/31/2013. 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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[ngOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/431,527 02/13/2017 VARGHESE GEORGE 42P38886C 4542
| EXAMINER |
131413 7590 04/12/2018
NDWE LLP/Intel COLEMAN, ERIC
99 Almaden Boulevard, Suite 710
San Jose, CA 95113 | ART UNIT PAPER NUMBER |

2183

DATE MAILED: 04/12/2018

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
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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 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

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

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

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

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

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

7. 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. 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. 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)
15/431,527 GEORGE ET AL.
Notice of Allowability E)F(%Tg“C?SIr_EMAN gﬁg;’““ i rirst inventorto File)
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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. X] This communication is responsive to amendment filed 01/08/2018.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [[] 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. X The allowed claim(s) is/are 20-43. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a)[dJ Al b)y[JSome *c) [] None of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __ .

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

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

2. Information Disclosure Statements (PTO/SB/08), 6. [ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 03/02/2018

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

of Biological Material
4. [] 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 20180329
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 15431527 GEORGE ET AL.

v Rejected - Cancelled N | Non-Elected A Appeal

ERIC COLEMAN 2183

““ Examiner Art Unit

= Allowed + Restricted I | Interference 0] Objected

Claims renumbered in the same order as presented by applicant O cPA O T.D. O R.1.47

CLAIM DATE

Final Original |08/30/2017 [03/29/2018
1
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U.S. Patent and Trademark Office Part of Paper No. : 20180329

Petitioner Mercedes Ex-1004, 0022



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 15431527 GEORGE ET AL.
Examiner Art Unit
ERIC COLEMAN 2183
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I | Interference 0] Objected
Claims renumbered in the same order as presented by applicant O cPA O T.D. O R.1.47
CLAIM DATE
Final Original |08/30/2017 |03/29/2018
18 37 v =
19 38 v =
20 39 v =
21 40 v _
22 41 v =
23 42 v =
24 43 v =
U.S. Patent and Trademark Office Part of Paper No. : 20180329
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Search Notes

Application/Control No.

15431527

Applicant(s)/Patent Under
Reexamination

GEORGE ET AL.

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 08/30/2017 EC
GO6F15/80 1/3206 1/3293 1/3296 13/4022 08/30/2017 EC
inventor name search 08/30/2017 EC
searched google scholar search terms high low small large power core 08/30/2017 EC
processor turbo demand threshold thread active usage idle driver gate
group cluster multiple core
updated above 03/29/2018 EC
INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
GO6F 15/80 1/3206 1/3293 1/3296 13/4022 03/29/2018 EC
712 32 03/29/2018 EC

U.S. Patent and Trademark Office
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Receipt date: 03/02/2018 15/431,527 - GAU: 2183

Doc code: IDS PTOISB/08a (03-15)
o . . . Approved for use through 07/31/2016. 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 required to respond to a collection cf information unless it contains a valid CMB control number.

Application Number 15431527
Filing Date P017-02-13
INFORMATION DISCLOSURE First Named Inventor ‘ [GEORGE; Varghese
STATEMENT BY APPLICANT At Unit |2133
( Not for submission under 37 CFR 1.99)
Examiner Name ’ COLEMAN, ERIC
Attorney Docket Number |42P38886(:

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(E.'mlner Cite Patent Number Kind Issue Date Nan_qe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 None
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
- Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document .
Figures Appear
1 None

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 Ts
Initial* No | Number3 Code2] Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 None

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 . . .
el (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - ; .
publisher, city and/or country where published.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C/
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acejpt date: 03/02/2018

15/4331.527 - Gayg: 2183

INFORMATION DISCLOSURE

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

Application Number 15431527
Filing Date 2017-02-13
First Named Inventor ‘ GEORGE; Varghese
Art Unit | 2183
Examiner Name | COLEMAN, ERIC
Aftorney Docket Number |42P388860

1 Fourth Office Aclion from foreign counterpart China Patent Application No. 201280063860.9 (Atty. Docket No.

H2P38886CN), mailed October 09, 2017, 10 pages. X
2 Notice on Grant of Patent Right for Invention from foreign counterpart Chinese Patent Application No. 201280063860.9 IE
Atty. Docket No. 42P38886CN), mailed January 24, 2018, 4 pages.

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

EXAMINER SIGNATURE

Examiner Signature JERIC COLEMAN/

Date Considered | 03/29/2018

*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.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP S01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C/
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eceipt date: 03/02/2018 15/431,527 - GAU: 2183

Application Number 15431527
Filing Date 2017-02-13
INFORMATION DISCLOSURE First Named Inventor ‘GEORGE; Varghese
STATEMENT BY APPLICANT At Unit |2183
( Not for submission under 37 CFR 1.99)
Examiner Name | COLEMAN, ERIC
Aftorney Docket Number |42P388860

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

[ ] 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.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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) 2018-03-02

Name/Print Scott 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.5.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 1430, 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.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C/
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Receipt date: 03/02/2018 15/431,527 - GAU: 2183

Privacy Act Statement

1.

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:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 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.5.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.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 inspections or an issued patent.

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

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C/
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15431527 GEORGE ET AL.
‘“““H“HH“““HH“H“ “ ”““ m “‘ o o
ERIC COLEMAN 2183

CPC
Symbol Type Version
GO6F F 2013-01-01
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Application Number 15431527
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Examiner Name
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If you wish to add additional U.S. Patent citation information please click the Add button.
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Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
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If you wish to add additional U.S. Published Application citation information please click the Add button| Add
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Application Number 15431527
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( Not for submission under 37 CFR 1.99)
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1 Fourth Office Action from foreign counterpart China Patent Application No. 2012800638609 (Atty. Docket No. X
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Atty. Docket No. 42P38886CN), mailed January 24, 2018, 4 pages.

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

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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Application Number 15431527

Filing Date 2017-02-13

INFORMATION DISCLOSURE

First Named Inventor ‘ GEORGE; Varghese

STATEMENT BY APPLICANT

o Art Unit | 2183
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ COLEMAN, ERIC

Afttorney Docket Number | 42P38886C

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

[] 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.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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) 2018-03-02

Name/Print Scott A. Simmons Registration Number FO,ZOG

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.5.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 1430, 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(h)(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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may bhe 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 he 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 ancther 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
histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and pregrams, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall he 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.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he 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 cpen 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 viclation of law or regulation.
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Filer:
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Attorney Docket Number:
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Filing Fees for Utility under 35 USC111(a)
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Basic Filing:
Pages:
Claims:
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Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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EFS ID: 31949093
Application Number: 15431527
International Application Number:
Confirmation Number: 4542
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INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Customer Number:

131413

Filer:

David F. Nicholson/Amarnath S

Filer Authorized By:

David F. Nicholson

Attorney Docket Number: 42P38886C
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Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $240

RAM confirmation Number

030518INTEFSW19575700

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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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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First Named Inventor: Varghese George Examiner: Eric Coleman
Application No.: 15/431,527 Art Unit: 2183
Filed: February 13, 2017 Confirmation No.: 4542

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 September 6, 2017, 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: January 8, 2018
Name of Person Mailing Correspondence:_Allison Prentice

Signature: [Allison Prentice/
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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 second plurality of cores consume less power, for a same applied operating
frequency and supply voltage, than the first plurality of cores; and

power management hardware to, from a state where the first plurality of cores and the
second plurality of cores are enabled, disable all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an

operating system to execute on the multi-core processor is to monitor a demand for the multi-

core processor and control the power management hardware based on the demand.

21. (Previously presented) The multi-core processor of claim 20, wherein the second
plurality of cores comprise logic gates that have narrower logic gate driver transistors than

corresponding logic gates of the first plurality of cores.

22. (Previously presented) The multi-core processor of claim 20, wherein the second
plurality of cores comprise logic gates that consume less power than corresponding logic gates of

the first plurality of cores.

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

operating frequency of the first plurality of cores.

24. (Previously presented) The multi-core processor of claim 20, wherein the power
management hardware is to disable an additional core of the second plurality of cores for each

continued drop in demand below a next lower threshold until one core of the second plurality of
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cores remains enabled, and lower an operating frequency or a supply voltage of the one core of

the second plurality of cores as demand drops below a next lower threshold.

25. (Previously presented) The multi-core processor of claim 24, wherein the power
management hardware is to raise a supply voltage or an operating frequency of said one core in

response to higher demand.

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

plurality of cores are at a maximum operating frequency in the state.

27. (Previously presented) The multi-core processor of claim 20, wherein the power
management hardware is to enable all of the first plurality of cores for an increase in demand
above the threshold without disabling any of the second plurality of cores, wherein an operating
system is to monitor a demand for the multi-core processor and control the power management

hardware based on the demand.

28. (Previously presented) A method comprising:

operating a multi-core processor such that a first plurality of cores and a second plurality
of cores execute a same instruction set, wherein the second plurality of cores consume less
power, for a same applied operating frequency and supply voltage, than the first plurality of
cores; and

disabling with power management hardware, from a state where the first plurality of
cores and the second plurality of cores are enabled, all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an
operating system executing on the multi-core processor monitors a demand for the multi-core

processor and controls the power management hardware based on the demand.

29. (Previously presented) The method of claim 28, wherein the operating of the second
plurality of cores comprises driving logic gates that have narrower logic gate driver transistors

than corresponding logic gates of the first plurality of cores.
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30. (Previously presented) The method of claim 28, wherein the operating of the second
plurality of cores comprises driving logic gates that consume less power than corresponding

logic gates of the first plurality of cores.

31. (Previously presented) The method of claim 28, wherein the operating comprises
operating the second plurality of cores at a maximum operating frequency that is less than a

maximum operating frequency of the first plurality of cores.

32. (Previously presented) The method of claim 28, further comprising disabling, with
the power management hardware, an additional core of the second plurality of cores for each
continued drop in demand below a next lower threshold until one core of the second plurality of
cores remains enabled, and lowering an operating frequency or a supply voltage of the one core

of the second plurality of cores as demand drops below a next lower threshold.

33. (Previously presented) The method of claim 32, further comprising raising, with the
power management hardware, a supply voltage or an operating frequency of said one core in
response to higher demand, wherein an operating system executing on the multi-core processor
monitors a demand for the multi-core processor and controls the power management hardware

based on the demand.

34. (Previously presented) The method of claim 28, wherein the operating comprises

operating the first plurality of cores at a maximum operating frequency in the state.

35. (Previously presented) The method of claim 28, further comprising enabling, with
the power management hardware, all of the first plurality of cores for an increase in demand
above the threshold without disabling any of the second plurality of cores, wherein an operating
system is to monitor a demand for the multi-core processor and control the power management

hardware based on the demand.

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

comprising:
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operating a multi-core processor such that a first plurality of cores and a second plurality
of cores execute a same instruction set, wherein the second plurality of cores consume less
power, for a same applied operating frequency and supply voltage, than the first plurality of
cores; and

disabling with power management hardware, from a state where the first plurality of
cores and the second plurality of cores are enabled, all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an
operating system executing on the multi-core processor monitors a demand for the multi-core

processor and controls the power management hardware based on the demand.

37. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein the operating of the second plurality of cores comprises driving logic gates that have
narrower logic gate driver transistors than corresponding logic gates of the first plurality of

cores.

38. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein the operating of the second plurality of cores comprises driving logic gates that consume

less power than corresponding logic gates of the first plurality of cores.

39. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein the operating comprises operating the second plurality of cores at a maximum operating

frequency that is less than a maximum operating frequency of the first plurality of cores.

40. (Previously presented) The non-transitory machine readable medium of claim 36,
further comprising disabling, with the power management hardware, an additional core of the
second plurality of cores for each continued drop in demand below a next lower threshold until
one core of the second plurality of cores remains enabled, and lowering an operating frequency
or a supply voltage of the one core of the second plurality of cores as demand drops below a next

lower threshold.

41. (Previously presented) The non-transitory machine readable medium of claim 40,
further comprising raising, with the power management hardware, a supply voltage or an
operating frequency of said one core in response to higher demand, wherein an operating system
Appl. No.: 15/431,527
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executing on the multi-core processor monitors a demand for the multi-core processor and

controls the power management hardware based on the demand.

42. (Previously presented) The non-transitory machine readable medium of claim 36,
wherein the operating comprises operating the first plurality of cores at a maximum operating

frequency in the state.

43. (Previously presented) The non-transitory machine readable medium of claim 36,
further comprising enabling, with the power management hardware, all of the first plurality of
cores for an increase in demand above the threshold without disabling any of the second plurality
of cores, wherein an operating system is to monitor a demand for the multi-core processor and

control the power management hardware based on the demand.
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REMARKS
The enclosed is responsive to the Examiner’s Office action transmitted on September 6,
2017. Claims 20-36 are pending, with claims 20, 28, and 36 being independent. Claim 20 has
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. §8 102 & 103 Rejections
Claims 20, 23-28, 31-36, and 39-43 were rejected under pre-AlIA 35 U.S.C. 102(b) as

being allegedly anticipated by or, in the alternative, under pre-AIA 35 U.S.C. 103(a) as being
allegedly obvious over Grochowski, U.S. Publication No. 2006/0095807 (hereinafter
“Grochowski”). Claims 21-22, 29-30, 37, and 38 were rejected under pre-AIA 35 U.S.C. 103(a)
as being allegedly unpatentable over Grochowski as applied to claims 20, 28, and 36, above, and

further in view of Sutardja, U.S. Publication No. 2008/0263324 (hereinafter “Sutardja”).

Prima Facie Anticipation

The Office action has not made a prima facie case of anticipation for any of the claims.

MPEP § 2131 states that “‘[a] claim is anticipated only if each and every element as set forth in

the claim is found, either expressly or inherently described, in a single prior art reference.’
Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed.
Cir. 1987)” (emphasis added). ““The identical invention must be shown in as complete detail as

is contained in the ... claim.” Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d

1913, 1920 (Fed. Cir. 1989)” (emphasis added). “Every element of the claimed invention must

be literally present, arranged as in the claim.” Id. (emphasis added).

The Office action failed to show how “each and every element” of the claims is disclosed
by the cited portions of Grochowski. The Office action merely cut and pasted the claims with
brief citations at the ends of certain lines. No reasoning is provided explaining why the citations
are believed to disclose each and every element of the claims, nor are the citations matched to

each and every element of the claims.
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As such, Applicant cannot reasonably determine which elements of the claims are
believed to correspond with the citations of Grochowski in this Office action. For example, the
Office action on pages 2-3 does not describe what elements of Applicant’s claims are alleged to
have been anticipated by the citations. Thus, Applicant is not put on notice as to the rationale
behind these rejections and cannot adequately determine whether such basis is proper. Applicant

respectfully submits that these rejections are improper for at least these reasons.

Prima Facie Obviousness

The Office action has not made a prima facie case of obviousness for the claims. MPEP
§ 2143 states that “[t]he key to supporting any rejection under 35 U.S.C. 103 is the clear
articulation of the reason(s) why the claimed invention would have been obvious. The Supreme
Court in KSR noted that the analysis supporting a rejection under 35 U.S.C. 103 should be made
explicit” (emphasis added). “(T)here must be some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness.” In re Kahn, 78 USPQ2d 1329,
1336 (Fed. Cir. 2006); 441 F.3d 977, 988.

The Office action failed to clearly articulate how “each and every element” of the claims
is disclosed by the cited sections of the references. For example, as to Applicant’s independent
claims 20, 28, and 36, pages 3-4 of the Office action allege that:

tn the alternative 103 rejection, Grochowski taught the situation where all B cores
are turned off while A cores are turned on, and the separate situation where one or
more B cores are left on when the other B cores were turned off {e.g., see paragraph
Q034}; as understoad the alternatives would have been selected depending on the
situation such as how many cores are turned and how much the possible discontinuity
at the point of switching would affect the throughput. Consequently when the number of
cores was such that the discontinuity at the point of switching was minimal one of
ardinary skill would have been motivated to turn off all of the B cores to reduce the use
of power.

Due to the similarities between claims 20 and 28 and 36; claims 28 and 36 are

rejected for the same reasons as claim 20.
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The Office action (e.g., the above quotation) does not clearly articulate how or why the
Applicant’s claims would have been obvious in view of the cited portions of Grochowski, and
does not have any explicit analysis for this alleged obviousness. Thus, Applicant is not put on
notice as to the rationale behind the rejections and cannot adequately determine whether such
basis is proper. Applicant respectfully submits that the rejections are improper for at least these

reasons.

§8102 and 103 Rejections

Merely in the interest of compact prosecution, the Applicant notes that the cited portions
of Grochowski do not appear to teach or suggest the Applicant’s claims. For example, the cited

portions of Grochowski do not appear to teach or suggest:

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 second plurality of cores consume less power, for a same
applied operating frequency and supply voltage. than the first plurality of cores; and

power management hardware to, from a state where the first plurality of
cores and the second plurality of cores are enabled, disable all of the first plurality
of cores for a drop in demand below a threshold without disabling any of the second
plurality of cores, wherein an operating system to execute on the multi-core
processor is to monitor a demand for the multi-core processor and control the
power management hardware based on the demand. (Emphasis added.)

as in Applicant’s independent claim 20, or:

28. A method comprising:

operating a multi-core processor such that a first plurality of cores and a second
plurality of cores execute a same instruction set, wherein the second plurality of cores
consume less power, for a same applied operating frequency and supply voltage, than the
first plurality of cores: and

disabling with power management hardware, from a state where the first
plurality of cores and the second plurality of cores are enabled, all of the first
plurality of cores for a drop in demand below a threshold without disabling any of
the second plurality of cores, wherein an operating system executing on the multi-
core processor monitors a demand for the multi-core processor and controls the
power management hardware based on the demand. (Emphasis added.)

as in Applicant’s independent claim 28, or:

Appl. No.: 15/431,527
Amdt. Dated Jan. 8, 2018
Reply to Office action of Sept. 6, 2017 9 Atty. Docket No.: 42P38886C

Petitioner Mercedes Ex-1004, 0056



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

operating a multi-core processor such that a first plurality of cores and a second
plurality of cores execute a same instruction set, wherein the second plurality of cores
consume less power, for a same applied operating frequency and supply voltage, than the
first plurality of cores; and

disabling with power management hardware, from a state where the first
plurality of cores and the second plurality of cores are enabled, all of the first
plurality of cores for a drop in demand below a threshold without disabling any of
the second plurality of cores, wherein an operating system executing on the multi-
core processor monitors a demand for the multi-core processor and controls the
power management hardware based on the demand. (Emphasis added.)

as in Applicant’s independent claim 36.

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.

Double Patenting

Claims 20-43 were rejected on the grounds of non-statutory double patenting as being
allegedly unpatentable over claims 1-20 of U.S. Patent No. 9,569,278. As none of the
Applicant’s claims herein are indicated as allowed, Applicant submits that a terminal disclaimer
would be premature. If the Office maintains this rejection after there is an indication of

allowance, the Applicant is willing to address the double patenting rejection at that time.

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: January 8. 2018 /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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The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Claim Rejections - 35 USC § 103
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.

Claim(s) 20, 23-28, 31-36, and 39-43 is/are rejected under pre-AlA 35 U.S.C.
102 (b) as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as

obvious over Grochowski (patent application publication No. 2006/0095807).

1.-19. (Cancelled).

Grochowski taught the invention substantially as claimed (as to claim 20)

including a multi-core processor comprising:

a first plurality of cores(B cores) and a second plurality of cores(A cores) that
support/execute the same instruction set ,(e.g., see paragraph 0026) wherein the
second plurality of cores consume less power, for a same applied operating frequency

and supply voltage, than the first plurality of cores(e.g., see paragraph 0031); and
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power management hardware to, from a state where the first plurality of cores and the
second plurality of cores are enabled, disable all of the first plurality of cores for a drop
in demand below a threshold without disabling any of the second plurality of cores,
wherein an operating system is to monitor a demand for the multi-core processor and
control the power management hardware based on the demand (e.g., see paragraph
0034).

In the alternative 103 rejection, Grochowski taught the situation where all B cores
are turned off while A cores are turned on, and the separate situation where one or
more B cores are left on when the other B cores were turned off (e.g., see paragraph
0034); as understood the alternatives would have been selected depending on the
situation such as how many cores are turned and how much the possible discontinuity
at the point of switching would affect the throughput. Consequently when the number of
cores was such that the discontinuity at the point of switching was minimal one of
ordinary skill would have been motivated to turn off all of the B cores to reduce the use
of power.

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 claims 23,31,39 Grochowski taught changing frequencies of cores (e.g.,

see paragraph 0078 but did not expressly detail The multi-core processor of claim 20,
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wherein the second plurality of cores each have a maximum operating frequency that is
less than a maximum operating frequency of the first plurality of cores. Sutardja
however taught higher performance core operating at a higher maximum frequency than
a lower performance core (e.g., see paragraph 0013)[as applied to the Grochowski
teachings the plurality of higher performance processors would have had a higher
maximum operating frequency than the highest frequency of the plurality of lower

performance processors].

As to claims 24, 32, 40 Grochowski taught The multi-core processor of claim 20,
wherein the power management hardware is to disable an additional core of the second
plurality of cores for each continued drop in demand below a next lower threshold until
one core of the second plurality of cores remains enabled, and lower an operating
frequency or a supply voltage of the one core of the second plurality of cores as

demand drops below a next lower threshold (e.g., see paragraph 0034,0036).

As to claims 25,33,41 Grochowski taught The multi-core processor of claim 24,
wherein the power management hardware is to raise a supply voltage or an operating
frequency of said one core in response to higher demand (e.g., see paragraphs 0025
0036-0037) [note in the case in table 1 after paragraph 0036 when the number for
running thread is increased from zero to one to two, only A cores are employed and

Grochowski taught throttle module increasing the voltage and clock frequency when
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parallelism increased in paragraph 0025]. Grochowski also taught wherein an operating
system executing on the multi-core processor monitors a demand for the multi-core
processor and controls the power management hardware based on the demand (e.g.,

see paragraph 0034).

As to claims 26, 34,42 Grochowski taught The multi-core processor of claim 20,
wherein the first plurality of cores are at a maximum operating frequency in the state

(e.g., see paragraphs 0070-0072).

As to claims 27,35,43 Grochowski taught The multi-core processor of claim 20,
wherein the power management hardware is to enable all of the first plurality of cores
for an increase in demand above the threshold without disabling any of the second
plurality of cores, wherein an operating system is to monitor a demand for the multi-core
processor and control the power management hardware based on the demand (e.g.,
see paragraphs 36-37)[the increase of running threads from zero to twelve the number
of A cores is maximized without disabling any B cores).

Claims 21-22,29-30,37,38 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Grochowski as applied to claims 20,28,36, above, and further in view

of Sutardja (patent application publication No. 2008/0263324).
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As to claims 21, 29, 37 Sutardja taught The multi-core processor of claim 20,
wherein the second plurality of cores comprise logic gates that have narrower logic gate
driver transistors than corresponding logic gates of the first plurality of cores (e.g., see
paragraph 0230) [As to driving these gates the characteristics specified in paragraph
0230 of Sutardja are produced when the gates are driven therefore the gates are
understood as driven].

It would have been obvious to one of ordinary skill in the art to combine the
teachings of Grochowski and Sutardja. Both references were directed toward the
problems of operating plural processors with one or more processor capable of a higher
performance than the other one or more processors in a data processor. One of
ordinary skill would have been motivated to incorporate the Sutardja teachings of
providing the second lower performance transistors with narrower gate transistors that
consume less power at least to reduce system size and conserve power. Also the
addition of the Sutardja teachings would have yielded predictable results at least
because both references directed toward data processing using programmable

processors.

As to claims 22, 30, 38 Sutardja taught The multi-core processor of claim 20,
wherein the second plurality of cores comprise logic gates that consume less power
than corresponding logic gates of the first plurality of cores (e.g., see paragraphs

0230,0027) [As to driving these gates, the characteristics specified in paragraph 0230 of
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Sutardja are produced when the gates are driven therefore the gates are understood as
driven].
Double Patenting

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

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

provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) -
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706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AlA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 20-43 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-20 of U.S. Patent No. 9,569,278. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
side by side showing a representative claims of the instant application and the patent

below show that both are directed to common subject matter.

Instant application (SN 15/431,527) Patent No. 9,569,278

1.-19. (Cancelled).

20. A multi-core processor comprising: 1. A multi-core processor comprising: a
a first plurality of cores and a second first plurality of cores and a second
plurality of cores that support a same plurality of cores that support a same
instruction set, wherein the second instruction set, wherein the second
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Page 9

plurality of cores consume less power, for
a same applied operating frequency and
supply voltage, than the first plurality of
cores; and

power management hardware to, from a
state where the first plurality of cores and
the second plurality of cores are enabled,
disable all of the first plurality of cores for a
drop in demand below a threshold without
disabling any of the second plurality of
cores, wherein an operating system is to
monitor a demand for the multi-core
processor and control the

power management hardware based on

the demand.

plurality of cores consume less power, for
a same applied operating

frequency and supply voltage, than the
first plurality of cores; and

power management hardware to, from an
initial state where the first plurality of
cores and the second plurality of cores are
enabled, disable an additional core

of the first plurality of cores for each
continued drop in demand below a next
lower threshold without disabling any of
the second plurality of cores until

the first plurality of cores is disabled,
disable an additional core of the

second plurality of cores for each
continued drop in demand below a next
lower threshold until one core of the
second plurality of cores remains enabled,
and lower at least one of an operating
frequency and a supply voltage of the one
core of the second plurality of cores as

demand drops below a next lower
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threshold.

Conclusion

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

HA (patent application publication No. 2006/0279152) disclosed system for
implementing a hybrid mode for a multi-core processor (e.g., see abstract).

Memon (patent application publication No. 2010/0131781) disclosed reducing
network latency during low power operation (e.g., see abstract).

Flachs (patent application publication No. 2011/0252260) disclosed reducing
power requirements of a multi-core processor (e.g., see abstract).

Talwar (patent application publication No. 2009/0271646) disclosed power
management using clustering in a multicore system (e.g., see abstract).

Kruglick (patent application No. 2011/0093733) disclosed power channel monitor
for a multi-core processor (e.g., see abstract).

Regini (patent application publication No. 2012/0260258) disclosed system for
dynamically controlling power to multiple cores in a multicore processor of a portable

computing device (e.g., see abstract).
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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 Monday-Friday.

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 Li can be reached on (571) 272-4169. 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.

EC

/ERIC COLEMAN/
Primary Examiner, Art Unit 2183
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form of the signature.

Signature {Scott A. Simmons/ Date (YYYY-MM-DD) 2017-08-10
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.5.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 1430, 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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Receipt date: 08/10/2017 15/431,527 - GAU: 2183

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.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 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.5.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.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 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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Receipt date:
Doc code: IDS

02/13/2017

Doc description: Information Disclosure Statement (IDS) Filed

15/431,527 - GAU: 2183
PTO/SB/08a (03-15)

Approved for use through 07/31/2016. 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 cf information unless it contains a valid CMB control number.

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named

Inventor ‘ Varghese George

Art Unit

Examiner Na

me ’

Attorney Docl

ket Number | 42P38886C

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 B1 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
. . . L . Pages,Columns,Lines where
Examiner| . Publication Kind | Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document .
Figures Appear
1 0090328055 A1 P009-12-31 Bose et al.
2 0080127192 A1l P008-05-29 [Capps et al.
3 0090271646 A1 P009-10-29 Talwar et al.
4 0090307512 A1l P009-12-10 Munjal et al.
5 0090055826 A1 P009-02-26 Bernstein et al.
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acejpt date: 02/13/2017

15/431 . 527 - Gal: 2183

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor ‘ Varghese George

Art Unit

Examiner Name ‘

Aftorney Docket Number | 42P38886C

6 0100131781 A1 P010-05-27 Memon et al.

7 20110239015 A1 P011-09-29 Boyd et al.

8 20110252260 A1 P011-10-13 Flachs et al.

9 20120117403 A1 P012-05-10 Bieswanger et al.

10 0060095807 A1 P006-05-04 [Grochowski et al.

1" 20080288748 A1 P008-11-20 Butardja et al.

12 20100153954 A1 P010-06-17 Morrow et al.

13 20060282692 A1 P006-12-14 Oh

14 20100083011 A1 P010-04-01 [Onouchi Masafumi et al.
15 20100058086 A1 P010-03-04 | ee Wan Yeon

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

FOREIGN PATENT DOCUMENTS Remove
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eceipt date:

02/13/2017 15/431,527 - GAU: 2183

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor ‘ Varghese George

Art Unit |

Examiner Name ‘

Aftorney Docket Number | 42P38886C

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Apblicant of cited where Relevant Ts
Initial* No | Numbers Codez| Code4| Date PP Passages or Relevant
Document .
Figures Appear
1
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 o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
1 [Copy of Notice of Allowance from TW counterpart Application No. 101147200, (Atty. Docket No. 42P38886TW), mailed
Beptember 29, 2014, 1 page.
2 Aruj, Ori. "Evolution: 20 years of switching Fabric”, September 2008. EE Times. Retrieved from http://www eetimes.
com/document.asp?doc_id=1272140.
3 PCT International Search Report for PCT Counterpart Application No. PCT/US2012/068274, 5 pgs., (February 22,
P013).
4 PCT Wiritten Opinion of the International Searching Authority for PCT Counterpart Application No. PCT/
115201 2/068274, 6 pgs., (February 22, 2013).
5 PCT Notification Concerning Transmittal of Copy of International Preliminary Report on Patentability {Chapter | of the

Patent Cooperation Treaty) for PCT Counterpart Application No. PCT/US2012/068274, 8 pgs., (July 03, 2014).

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

EXAMINER SIGNATURE

Examiner Signature /ERIC  COLEMAN/ Date Considered | 08/29/2017

*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.
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eceipt date: 02/13/2017 15/431,527 - Gal: 2183
Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Varghese George
Art Unit |
Examiner Name ‘

Aftorney Docket Number | 42P38886C

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP S01.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.
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eceipt date: 02/13/2017 15/431,527 - Gal: 2183
Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Varghese George
Art Unit |

Examiner Name ‘

Aftorney Docket Number | 42P38886C

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

[ ] 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) 2017-02-13
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.5.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 1430, 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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Receipt date: 02/13/2017 15/431,527 - GAU: 2183

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.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 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.5.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.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 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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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

1923

(high adj power or turbo)near3
core

US-PGPUB; USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
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2017/08/29
10:12

2581

(low adj power )near3 core

US-PGPUB; USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
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10:12
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EPO; JPC;
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IBM_TDB
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10:12
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US-PGPUB; USPAT;
EPO; JPG;
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IBM_TDB
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2017/08/29
10:17
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712/32.ccls.

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

OR
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2017/08/29
11:13

L6

17464

(GOBF15/80 OR GOBF1/3206 OR
GO6F1/3293 OR GO6F1/3296 OR
GOBF13/4022).CPC.

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

OR

ON

2017/08/29
11:15

L7

70

4 and 6

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

OR

ON

2017/08/29
11:15

L8

narrow$3 near3 logic adj gate
ad] (driver or transistor)

US-PGPUB; USPAT;
EPO; JPC;
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IBM_TDB
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2017/08/29
11:15

L9

less adj power near3 logic adj
gate near3 core

US-PGPUB; USPAT;
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core
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11:22
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EAST Search History

L13 §3 11 and 12 US-PGPUB; USPAT; #OR ON 2017/08/29
EPO; JPC; 11:22
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IBM_TDB
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DERWENT;
IBM_TDB

L17 3§23 3 and 16 US-PGPUB; USPAT; {OR ON 2017/08/29
EPO; JPO; 11:24
DERWENT;
IBM_TDB
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IBM_TDB

L23 {216 22 and operating adj system US-PGPUB; USPAT; {OR ON 2017/08/29
EPO; JPC; 11:29
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IBM_TDB
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 15431527 GEORGE ET AL.
Examiner Art Unit
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 08/30/2017 EC
GO6F15/80 1/3206 1/3293 1/3296 13/4022 08/30/2017 EC
inventor name search 08/30/2017 EC
searched google scholar search terms high low small large power core 08/30/2017 EC
processor turbo demand threshold thread active usage idle driver gate
group cluster multiple core

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
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/ERIC COLEMAN/
Primary Examiner, Art Unit 2183
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0021
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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 15431527
Filing Date P017-02-13
First Named Inventor ‘ [GEORGE; Varghese
Art Unit | 2183

Examiner Name

‘ COLEMAN, ERIC

Attorney Docket Number

| 42P38886C

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e lw Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 None

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
e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document -
Figures Appear
1 None

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 Cauntry Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2?j Code?| Date PP Passages or Relevant

Document .

Figures Appear
1 01076770 CN A 2007-11-21  |INTEL CORP [US] hd
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 . . :
et (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - ; .
publisher, city and/or country where published.
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Application Number 15431527

Filing Date 2017-02-13
INFORMATION DISCLOSURE First Named Inventor ‘ GEORGE; Varghese
STATEMENT BY APPLICANT A Uni
L nit | 2183
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ COLEMAN, ERIC

Afttorney Docket Number | 42P38886C

1 Final Office Action from U_S. Patent Application No. 13/335,257 (Atty. Docket No. 42P38886), mailed May 05, 2015, 13
bages.

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

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

4 Non-Final Office Action from U.S. Patent Application No. 13/335,257 (Atly. Docket No. 42P38886) mailed May 26, H
016, 10 pages.
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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
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an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application cpen to public inspections or an issued patent.
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HEAMAXTFERME, NP ABRELRRKEAN B P L EFRT4RE
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TEIBEINETESIHKBHGELE, A EEFS KB K Lafrii
KA. AW EXAYBETUARBEAIFERBMBGELE. £,
REBBLETYHATH SR T RAKETSMEXTFRME, B Y ABISE
HRGFF LB FHLEFANHFAETEIHRINEFES KB HGLR
B2, ERAFVHEAIGXBEZ LEfIEEE, T REFEEIEE
AXFFEVHB AL, LA AHN.

BE—AEHRAFT, TARTEIBELAEEREH (ISA) R L S HMaE
B, AP TAEAXRRYBEANZTHREFRHERLE. £—A L4
P, CRAESRFABTUORFLEZSEHNR, EXBIESEAIXE
Fo M., BHAFEAGBETUAEREAARGHESERA, RARBSZRE
HAALMHREREAAMSE, BN EMEAFTOIRE. EH4EFEH
Bl , EHFFER G TA LAY IBESEEMN, RFDPETUE
HRXEBHBLEEHTFE. XBTHRELF. BEHFET. RELEMNESE,
M ETREERS. 78, BELMB. Intel Pentium 4 ¥ B A
Intel 1486 BB AXFAEZGNREK. EHMEEHBIT, TAEAE
ATFERKEAAMIAARGIBLSERAGENF A EXR R HEEKRKFGE.

AE—ANEHBIP, SHEAZLBRZOIE—NKEF 25 4~ 4, X
FAAZ G hAEF A 25: 1, A FHEEEH 51, HLRI/ELEEH 501
HWEE., RERFGSIARBELEZSERBRTEIA., FTHROELKER
H47, TAEBAAZXBAFIREHFREHRE. I TFHYLKELENFAT,
TIRLIEAT S AL R R RA G B E M.

AEEND, BAEBTREBEF— AN~ KXERF 5APE. 9 FT
Aoty RTHA, EFHAGEIRBRBEGERE )
BZEEBEE. TAEREKEISITH L IFiahe.

EhRE, M2V ENIBEESBEAXABERANENS, ARmAEXH XEW
BBk TR RESE, EEANTHT, SNBSS G5 T RELETH
AR TFAAXBABEABBAIE. ATAIERLERLAHTHK,
BIAFHZX 5 AP BEXBRNESNS, RXEBREHENNE HF
EFHE, WTAREREEHBIALXETEXKIHELEBATYLERE
LT,

EARELERAEESZSHAHFENGE, TURBFTEEHD 4:1 8
BEBAGRE. MEARNBARESSEAINEZRKIEOFETHE,
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TEHRGFFBASEFTHECETPTEE R 6:1, RFWFZZLHIXA
SEH.

AELAZE 2, THTHRE ALK, 2B HALFH R
HTAFNBHOA BB TERBF. GAER TRV EKE, FFA
%, ZRaIEXEN 4, BPBHE. FHT A4 1 220, A2 222, A
BAZ 1 £ 60230-262, 2R AR EHHIFTREERFTHRALELBAA
BEXTABEESREEYHE.

P ARAE 210 THAA TKEFREHARZPMITHHEBRAFTHEY
FITHE., E—AE#HF, HABRFITAAFINIRFGRATREEY
SAEHKE., ERAAEHRHF, T, HAeEETHATFEAAFAHK
. VARAESE 210 THAGREZARBGIZ L AMBI % E 3 HATH
. EHAATEXRG P, FRAER 210 TUAEALEBERANYREFZTHE
EB#TZARZ. TSR AR BAfFEARAZ.

BT THAKFREGKE THRBER T/, B 1HLEESTO
BRBAXGABARPYBEIRNEIBELEYGAEEEHETH 212. 87
AFVENIBEEAH ABRARES, AdmAXHA XY A BT
A EFHERESE., HATRIELSEERLG TS, ATAFF
23k 5 AV BERXBERNEZESNS, NTAREZREEHEBILETEXR
HEANHEABATHEREZGHELT.

FRPRARR 210 HEEF FHATHEIN, &7 AR THRA
1554 224 £ 266 B ABBEYM LEER TR, A2—A k4 F,
R EMGFTHRERIANEEGERTEME, M HRAESR 210 7
W REAREHIER 212 BHREINEFTEZIHB HEE, XLEET
AAEFSHAMY BAELESN., ANXAYBETARBEAIFTIX
¥BMNERE, LOBKBEYGEI A B TRAHEXHE. £k, X3
WMHHTHREZRTRAKETGEXTRMA, MY AR TETAESE Y
HEWH A BLEEAIELEERBHRHEBEFEVHEGEE. LW
BBEYBETURHMAA, AAFFEEZILBAIFESHKE HLE,
HABBRBBEAIFZEVSKBWGEE., WL, B2V EFH B A
5 ABRWiEA, ARELAAXBERHRIELEHERES.

A—AFZHEBAF, FTABETALASREZAFEDBRGFX.
XY, PRAEFNDIE Bl BTEEHENERFHKB)IH A
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B AL (Pl TEREBOES S BEEFBRE). EiZEHEHF,
TRABREA A4 220, 222 THIH#H S5 B4 230 £ 262 T 45 25 448
Rl 24 . EReEdAY, TREAXRAHSHEKLE, 2R
TUARAEHRRMANSBRBAANFS. FTFTEANHRS, AHBRWAET
AHF—ANMABESASABERN I/, REFTNMNAZE5FEX 304 B
RN I, AR P, EhERAET AR 45 X 2 5 &
EAHL.

E—ANEHRHIP, TIAREL ] FEFEXEZGHE RT) S 8L —
2 A 4% (QAC) fe—2& B 4% (QBC) .

1
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

LBEfFEBEHKERXAHKXELYH) (ATl TELILE
BRPE)H, EVABETAHAZ L WNEAEEZHEKE. RAETFLHWE
ITEENEKE, ZHEKETUARBELEAR I HPBREABERBE. £
AEHMF, s FEEEH, PlodR 12 MEBE KD 13 AL,
HRFEM 36 AN LKREHEXE ITALKEN, AABLEFYRAALKERT
#EE BAELEELN., HEAIBITARN, AR LB KB H RAZAHT A
B, B, ARE#HF, HIXETRIIBSHER,
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LR fTERAZH B B, EMGIRETEREE, ST EBLL
BABSIEE, EFHFETUATHARERNFEEZI—AE B HEL
BATES BN A A B EESF, INAIBTHREALE TFHASETEEHK
B 13 ALK DD 12 MK, XFMNRITALKERNEF 36 NMN&42
. A—AEKXAF, TAEARAHEZNZAAFERZHNENE A
AEE—RES, ELBRiE TAE L b GBEH Y, XTUA FHE
EKFEGERELEN., LXANKENENST B AL, A&
1] ia] K% .

B—AFA P, PR TERBA A ZZEVHFXMATNA A
#%3%) B &S, FARERGEKEIBIG T 55T H48 052 4%
HHENE, THEZHOBABEBEZTHIEH. AHEGLESRK
EUMRBIBEALKEIE. ARKHEBHZRAGELENLE, THBEH
HKBABTUAFFBAEKEKA.

BFH—AFEHRA P, T AART BB R EZE R F XPIATAA
#E BAEMNES. EEEIBTUAARKARLCAEEFIIT. BUEZAL
AR S WETXEETZHKE, ¥HHEEHBRIE, FHHEEL
MABEEBEBAE(RFANBHEE AR . KHKXBEIBTUAERAER
TR TR, E—AREAT, FTRERBEST
BEREATHREZZNAY, RENTRUERARZATEZNY.

BF DG AN EGEF XA FAE IR ROAR TR, HXRXEE
XMEF R, Bl RITTENAELESF. BSREFTHME. #
BEZHEZEFEB(TLE) . AR B. A TiHGEEELET AN TR
NFAEE GFERBIEE). RTHAAEER X IZI, TR
it kM, AANSHIARBEIITEL. FARAK. LT GHE
W mE LR B AR ARG, X B AR AAESLHL
o,

SRBEAEBRY —ANEHRATHETREIHNH., FFRGEKELHF
7, TRBATY FWHE, EEANBELEATRAN TEEGEERGE —
£S5 (Bl AR FZHEHELR)UAFIARFHOFEETHE. TF5Y
KAZHAT, TREATH S, EEABLEERA LY Tin ek wgil
HFBRIFEGHaL F .

B EFRTFRBLEPATEANRLLERIB I EFRBELBLEY
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BE. A, wRBAERRFENGHE, WA Fosh X2 ERR T
2EE, RERAGRATEAETIARIIER, EABGWERTEA
i, AREEVPREDHGEF A XBEAFTREKESEK T 4.

BARFANGLAFAMAEESG TFTEAEBFARTAR S VAT
B LR XA AFALEZSHRADIGFAFIE GefE, XL
BHEEZR), G TUARLEEFHFBALREGTERAY . METLAE/h
HENGREBZBEOERGETIL, ZESTRBEFLCLENHK
Y. AFEQ), BRI ERXYGEF XL EHKTRIE,

RAGHEHGERA, AXEWHH P, $A50%6FXLETIR4K
£H], FHRELEBLBEETHNRAI A 1xE2x, f—2gikpd, BT
’4FI1dE2 s, AGSSBRRGEATREABENYREREFERSE
B TRV BEHFBLHIHGEE.

RESEE 3, THIRE AN LRSI TRMEELRRE
AL ERYTELRR ~, BIXERSTaIEWAME, P41 320,
A% 2 370, 4% 3 380 And% 4 390. AFH LI, TAEA WA
PERBEVAE. L3203 F TR, HERLF L334
THESZ|TRPFAEELF B 336, ETRFAEAEF B 336 £3EBE KT A
R, HATHET 1340 TABES B THRIATE L 2 £ 4342, 344,
346, XBETHRMATELAZENTURSGHE. TR L) HEEHA
322 TA$54-5) L0 HiR L A4 B 324, i L0 S 2 4 B 324 =@ a4
{/EHkek., TLB A 326 TTyA4%4-% TLB B 328, 3% TLB B 328 i@ B
TUARGHE., THAFE+F R ROB)338 TEATEHE LS, H
TRAEFRAMAFFILFIAT. KBS, HBHAAEEFRXRAR 330 5 EWHL
BRE 332 A LSRN TAPTTARANBR., AL EHG T, TA4ER
Hae Tk w 3,

VRS 310 THAA TFURECEFARZMTHRARSPHELEY
FHATEE. PRBIELIOTALELLE 1 o 2 AT RARAAM. &
RPARARD 310 AEEF T IHAAHEEN, ZFTRABRTEAIFTL
312, 314. 316. #= 318 #8-F4% 320. 370, 380. #2390 s X L X T
AT AR R E ., A—AFEHHF, 254K 312. 314, 316,
Fo 318 LA ) T8 R X M 4% 320, 370. 380. F= 390, A—A53
B, RETNHHFARKERBIATRESGMEAKRXTHRE, Wiz H A
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BB AR NEANAEARBEGTERERRREE XK B X g
LEAfTX LR, G RINEFERMEAGKRE. LTXAHET
UABRBEAIHFEXBBHEE. XM, X BTN HFTEERKT
FRAKENMERXTHE, NP ABERTHEIE EEZAEBEGT
bR mAE VEE XA EEATIX LA, bk TR EST
FUVHBAEE. AMERAETUHRLE, BAARBEETZXEHU
XIFEVHB LA

2R EFH X GAPEF AR D& FAERTARIB S 48R
RS XX NS METHRE. v IR THEBI AL T
RARIHELSGELE. REHARTARIBASGLER T AR, 224
Le#EF. SR L AR T—AEATR (GERT) 54, TR
BiZfE.

FRINEZ—FBETEAB I T ARSI MREFES X TR
MR F IS GEAR., EREATRMNEHG ALk F, B A
BEAEBETETEIE., A FIRGEREHAT, ABXEETUTR
BATY ¥ A, AFBRTHFTREE. I TFEHKREFAT, EEAK
EERABRADEKEHMRETHF S, AFIRFYSLETHEE.

RITEMHBEAFTMNEHZ A TRALEEZERE, BAHRAD
BEEFAETHAFAEABEATHHEBERDT TRARBGI[AS G
B. Pl SRE24. TIBRo X FARNBGHALERS T RGR T TH
HRBEEABATSXLK,

NESAEE 4, THTRERLXA A ZHFGEHHTERYG]
REBREOBEHREZHTERD 7. B 4 LE2BT a9 H,
BPAx 1 420. 4% 2 470. 4% 3 480 Fudx 4 490, AR ZHBIF, TEL
FRAREAZESRE @G, &1 420 BFEF TG TR ©B.
FRIGTL 430 5T A THBHIRIBAS. S XAFARNB M TAFAHER
S XHTRRPAT. AX LT, HATRNE 436 T ZEHHX WA
BRANMLBXNGTRNZIAIFTF BN GMRIAgT. EXeEKHEH
Vv, TTRAER F IR TR B,

PR 410 THAA TFREZEHAZMTRGEEATHLEY
FATHE. PABIB 410 B F E5L468 1, 2 4 3 AR RS ARMM
I, BRF A 410 AELRF FHATGKEN, BAFABRTE
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54k 412, 414, 416. F= 418 3574% 420, 470. 480. F= 490 &
EEBRHETRYGTHRMECBEGHKE ., E—AFEXBIF, 154K 412,
414, 416, #2418 L TA B T B R KX FI4%X 420, 470, 480. #= 490,
AE—AEHEHF, wRBTHHFAAERETBEETKEOMERTHE,
MEH ABEETELER S EABARZEEYTERR R R AE LK
BoyiXsbig FEATiK K42, G LINEFE XL HKE. LW
A TARBEAIHEXRKBGEE. £, R INHIH
TR ERTFRAKSGAEAXTEME, NV ABEETEIEREEEA
HBEENTERRN LR REE VKB MG FPEFRXELE, ik
HEINEFESHKABGRE, AWBAGEXEBETAHXA, BAHXR
BEZXEBAIFTFE VKB L.

MNFEA4E 1. 2, 354 ERAHEFHR, TRARBRRTUAT S
HEBSHIHAREEH AR EF AR RTHAA. B3 5552
EHESGERRARA A RTEESFRELSEERE, YABERESHTH
REF Q). AL TIHRGHERL, A% R F PR TARK
TEBEFH—AREAN: BIKGLEFRRE G TR 1LOLERTRE
HEER), FEBRAXZEIBE 2 GTTHE 2 ¢SIETHEGHER),
BN THMERAEEGELEGTTE 3 RTTEHEGOEL), REK
JRAEE T TH 49T EFGER).

BEEFHERF, MHERAFTHRRAEZSAA XGTHRGESHASZ L
BB, REHEAREFTHMELE, Pd THREAFREHARHIEFE S K
B AAKBEEAFTER, PRRENSFLEHR A, RAZXH F K,
HANHERAAMBEAEREERI ST UHRTTALEETRL
AR,

RESEH 5, THETRERALZA AN EZHRFGCEZHLES
UBRF AR MG TERB . MAKLERZBE 1 £ M 502 £ 508
EEAEZHROPFTUARTHEEFRRRRENE 1 8. LEHF4H
HhIEAHE 2 KB, THTHREGELREINE 3 4.
THTEARMNELEEENE 4 Y. RERIIFHTA I ERNGEN
B, EEXAEARATETRAEA LR G,

BAME1EMS512 Z518 TUABERAAX B s BB w365 —
AREABK., E—BERAEHT, ILEERTLEZBEATEBEBTR
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HABIL. BANAAREEGBASOBREKE. BRIk E
HHERERG. RTEAVARRIII AR EBIF A RRRE
HHERETRG. ABBYBRLAFRBE (RFETLERE). RTHA
HIShEe B Z SR E B TSt A SR B HFRE FME
#BHEB, TUABIELARASABSEAFEK A/D)HRBNFZRE
M., TRBAT R —BERA/NDERBAUNFZZE. EABAB1EM
512 2518 ¢gfr B TA R AT A R R HFHoX &M ej B RME.

HB{EHRGEH S0 TAUEMAELEM 512 £ 518 Filk—AKR
TIABRE, EEFFTaAT, BRMETAERRDFEGDE. £
RME R B R T ABEATRFE AL 6 T 6 P, B L FBIEST (RF4$FIE)
REFUEBATEFARFBFLE)REHFEANANAEFTHEES T
¥E, ZABRAMETARBATSI., METUNAER N A AKX
ERRAe, EUMNERFANNSAPED BB E 6
P, BERHLSAKDRAGFINNAELFBLSETOREIO LXK
¥, EBRBATRAERRAIL. BB TANLEE AW ATA Bk
TRKAe, ERANER BB AGEREIGTEEZHORF TR E
HBlF (REFLAEETHRAFT, RBRERTHAND RIS HGLERY
RZHRBERTEREDRFEZRNY), A3 ZZTH (RFER)RER
A THESH (RFAETR)REFEATHETOR IS IS, &
BRETAS BRI, METUAMNENEFTH A RUBRLEREA
WA IERR R, SXRREZBANSN, Tl
EZRFR., EEANAXEZESFT, BEIRAELTHH4RARLHRES
ERFHFWHRERRGARAT R EFARRLRAETFIGES.

ABAIERBEEMABHRLAY LKA T, BEHFBEBLARAR
WA, % BE T A S AL T 4L

LZBMNERBRBERETSREYNEZHAF, B 59 RTURATE
HFILTFEZABREFETTERE, AR EHF LT EZGIHIE.

R EEGER SATATHERRESRGEZR 530 488
HAEFETOSRE)HB LS5 EYI#RM (REHE2HETLREMA)ZR
XL, HEMETAAE “RE” B

BT 538 TA AN LB PRESHITEEAGTHE 534 4%
LHREHKEME R HRSRERYROEML. E—A k6P, T
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LR R B HERSy, AP TRERAREBSHFABEKZR M
B, FEMBEERFTRTAAFABRE BN, E—ATHH T,
FZRMEBEHETARBAZEN #4448, Sl 2 £ 6 N ESbEHR2E
16 A vFAs. TABERBHRGA XA, X7 AR F30 LLHE
BEALKBOGHE. RARSZHE 538 TUAFBHRAMER 550 KM
MERMFEREZBKMERIBE., SREBMEADHRY, A ERS
FAE 538 REAA A, XZENRFE R4 A HZ 08 6Bk shIE T 6
KEZEE.

AR EHATF, RHZH 538 TARIEFARAGH EiziR £
BAERWHIGEAE, HYIREBMARBENIRAAG. £ F 5 EK4
¥, HEFTAFIHZREZKMAGH R MR HGHAE, RHE AT
A LEAERMEG XL MHEE.

RAEFTH S44 TR TR ELHEL. kT 538 d50%
HTAMEBANATRABREE, iR T edaxt T
B S EHRNEREREZEROT., FEEFBRTRAEEAN N4 AR
BERABHERRERIGZGEREA. IFFATTRAETRSF., £
iR AT, BRHSEHE 538 BB AR TN, AAREAR
A A B ) R B AN B AT AR S e 2d.

FE—ANFEHGF, BXZRFRRKTURATRHEEZH 544, BEZ
%8 NAE4RAPRE—KEHEM., XTIABIEZHK/AEATHFLE N
M4 A H— ke, R, XFBRAEETRAAELSE T N A4FAHY
Al A #ATES, B85 N A4 ABGE BB RS SR
FEARATARER T4,

AFIFEHRBP, FERRKTUR FRHEZE 544, RA SHA
Felr BB HE TN, REZH S48 T R, S2MARET
B, W RARBEARKMEAER, TUHBEEEATRIRE.

TR REAEIZE S50 9 EHb], TAEAEFHZH 548, 4
—AEHHA P, Pl ER R ERLEFAETUAREALGE 1 #
L], T S48 TURTFTRELEFFTMENG T4, 33X & T 464
¥, HEEE, WAL EATATHREFAST KGN E, Hld 100 £
. E—AFEHP, ZFIAEZRETURATRIZLRLEFTE. £
1148 7T A TAFFE44E CV) MG XA R KT/ —AFH.
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* 11
KA WA (GHz)

(@)
-

[T - T T o TR A - G -

3
.9
5
5

I - Y, T O PO N
L S T S S T

NN NN W S A
L I ] L]

0.9 .2

E—AFHB T, BB R2TASRE XERIEGE 2 654
#l, IFH)EH 948 TUAR KBS ERIAZHARE T TRAZER G4
AmEHEE. EEIBNFTEIEA T 28" &2 B3
“HE” EBHEHEARTIRE, ZEAEEIBNSETAEEEZNL
hEBETH PR, AHLESRAGBRARFZER. ARELEFH
EBBEZ A EERNLE., REAINGIBLESYHITAFTE
EBEATH PEGEB., SR MAEALFN, RKETAHFKRIEZ. £—
MY, RTHRAGAENEIKYXBEAHEARIEELEFT
£ 111,

() 111
cv XEHEE
0 2
1 1
2 0
XEHFT —ARAGHEBIE, I, SXBELFEAN, EETUE)D
A _big 47,

E—ATZHRHP, HloRBETUASERINELLTBTUAHSTAGE
HE 3 WENRS, HHEHE S48 TUL B AR RETHEER
FEEHEFE. ERTEBEFTEREINBA AN ELOERXELETARE
EZREHAAG B LM F, ATRXLEETGHREETIAH 10K
¥, TR EAREIJRERMAESEHAEIKZS L TYIEA.
B—AEHHF, ATFTRAEAEZHNEIEGHELTEAHEIEZE
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BEFTRAIV, AYEHREATURBAGIHATES.

A IV
cv PATHEA
0 4
1 4
2 4
3 2
4 2
5 1
6 1
7 1
8 1

E—AZ#HpF, fleEETASRILTANKETHELTY
BB 4 ks, HHNTH S48 TULBERTHEASHFUTRREKELN
EHE., TUARAARIBEEMAMCEAZFMNABIKSBATRBKEY
R, £—AEXHF, ATHAEEHEHEIRGTARNKFTGER
FHEFTEAY, AP RN HKETAGZ T EFTRIE SRR
TS A .

iV
Tl 454

128

128

128

85

64

51

42

36

32
EF3E#amy, REZBETUGIEIAALEER, fld, L2
BTRAAARBHIT R EFREEAYE, LLEELETHERXTUR
RPAT. B—AEHBF, B2HXGABFRIEGBEETULA 4o

(@]
-

00 ~ N W B W N O
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B 1ATF e EfMBER. T —A%K#E6, QEFAETUEZ,
KA ABRERETTFHLERIY BEREABFATFRELA, £
AIEHBIF, K8 ABFe )8 B EZE GO EFRFRPETE B TR
KE. ATHB XY A BN BEZIRNGIH, KETURAKLY A
AAEBE G BE, b BEERMEFTFHEHLEMRER, —2 X
#9 A AZ FRiEAT, R B A& IR Fo IR R T VA MG K.

soh, TR AR T HEERAEZLSBI K A BRI B A&,
H#—FSEREGCEFRRAR, A—AR#&EAT, ATHEAEHNES
B AT L FEGRRI /T T A VI

& VI
Cv XBHEF W A mE
0 2 1.4 4
1 2 1.4 4
2 1 1.4 4
3 1 1.4 4
4 0 1.4 4
5 0 1.2 3.3
6 0 1.1 2.9
7 0 1.0 2.5
8 0 1.0 2.5
9 0 0.9 2.2

HALEREAAEH 550 W ERBRBEZ OGS, AFE2EEARE
H{PAEIEESBRGGRE G R PAAPAT A R IX— &,

EXmasd, REASERE 560 T 5 A LHRASLER
55084018 . E—AKHHF, TAEA R4 PR 540, BP4Enr4F
ARG ERLSETHET. S HETAY AR ZARRMEH 550
o Aut, A NAFT R 540 2AH A4,

EXBERLT, RAKEIE 560 TiREH T 425K I Bk it 3
RIEH, LA A SREBER 550 AR M4 EaE T REAR
B, ARERERFERE 960 YLk HT, RBBEAAIRLEZSK
ikt RS A BH SR SREASEH 550 trh gt —H ke
SHREH. EFEMEEETHE 560 i, SHRHHBIFETE RLSEK
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TFHEAAEHE 560 e a8, EhAEGEEA 10 A,

BHAP R 5S40 TA B4R BE R AAKTHAREAE, #£A
EFHFAEZEGER 534 PHAFIGREBMBAUEAREBA. £—48
Poyxaplr, HREBMAERBTEZHAN, 4TS EHZHE
YR, ZHFESEANHA A RBEIATHALETLENL. TRAARERKZ
XBGRAMAKHRBEINAS S THLEZHR (AAFERFEE 5504
R ), ERERAKXTRXGE,

B RAL P, 4T AR SSOTR AL Fhit L £ 65Z 48 535
B REBMHR ) Bl BB NHETHRELDREMEE S
V) mARHZARANM. E—AFkbF, ARAPFREHRMZ N X
Aok VII FFF.

A VII

REHME ARAH REBME ABRAM
-2 100 % 7 100%
-1 100 % 8 94 %
0 100 % 9 88 %
1 100% 10 81 %
2 100% 11 75 %
3 100% 12 69 %
4 100% 13 63 %
5 100 % 14 56 %
6 100% 15 50%

RELFEH 6, T THRIFEAZX P AN LRSI &I H KB X F 4%
EHNAEE. KBTI 610, a2 R4 XES BRI THY
. B—AKAAT, EEOKERAZ, BIANAKELSRI] —AH.
EXRFEAT, INHARZTAGKAPREEILETIR. EAASE
HBlF, IFAXZTAGESZHE, A FDEHFHSRFGHEES TR,
Y 614, BRIEZIANAFEHEGHREKE, HitF ARG AL
FHZ B GIREHM. EEFEXAT, TREALLE 5 LRF#
AEBRMHEAR. BEAER 618 F, 3 614 REBBETEHRIKEK
HBFARAZ—R=—F %A, 408 5 e LAfR, EXEked,
618 A Tikég. B 618 Mrh T A R 4ME, HARHMAFHERE 13
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BREBBE—NRNBEARAZARR ERURIELEHZEEHEE
ZNA KX,

BERE P 622, HAREWAAVREBMBRTRAKRIERTH S
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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 second plurality of cores consume less power, for a same applied operating
frequency and supply voltage, than the first plurality of cores; and

power management hardware to, from a state where the first plurality of cores and the
second plurality of cores are enabled, disable all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an
operating system is to monitor a demand for the multi-core processor and control the power

management hardware based on the demand.

21. (New) The multi-core processor of claim 20, wherein the second plurality of cores
comprise logic gates that have narrower logic gate driver transistors than corresponding logic

gates of the first plurality of cores.

22. (New) The multi-core processor of claim 20, wherein the second plurality of cores
comprise logic gates that consume less power than corresponding logic gates of the first plurality

of cores.

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

the first plurality of cores.

24. (New) The multi-core processor of claim 20, wherein the power management
hardware is to disable an additional core of the second plurality of cores for each continued drop
in demand below a next lower threshold until one core of the second plurality of cores remains
enabled, and lower an operating frequency or a supply voltage of the one core of the second
plurality of cores as demand drops below a next lower threshold.

Appl. No.: 15/431,527 2 Atty. Docket No.: 42P38886C
Preliminary Amdt. dated: May 17, 2017
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25. (New) The multi-core processor of claim 24, wherein the power management
hardware is to raise a supply voltage or an operating frequency of said one core in response to

higher demand.

26. (New) The multi-core processor of claim 20, wherein the first plurality of cores are at

a maximum operating frequency in the state.

27. (New) The multi-core processor of claim 20, wherein the power management
hardware is to enable all of the first plurality of cores for an increase in demand above the
threshold without disabling any of the second plurality of cores, wherein an operating system is
to monitor a demand for the multi-core processor and control the power management hardware

based on the demand.

28. (New) A method comprising:

operating a multi-core processor such that a first plurality of cores and a second plurality
of cores execute a same instruction set, wherein the second plurality of cores consume less
power, for a same applied operating frequency and supply voltage, than the first plurality of
cores; and

disabling with power management hardware, from a state where the first plurality of
cores and the second plurality of cores are enabled, all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an
operating system executing on the multi-core processor monitors a demand for the multi-core

processor and controls the power management hardware based on the demand.
29. (New) The method of claim 28, wherein the operating of the second plurality of

cores comprises driving logic gates that have narrower logic gate driver transistors than

corresponding logic gates of the first plurality of cores.

Appl. No.: 15/431,527 3 Atty. Docket No.: 42P38886C
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30. (New) The method of claim 28, wherein the operating of the second plurality of
cores comprises driving logic gates that consume less power than corresponding logic gates of

the first plurality of cores.

31. (New) The method of claim 28, wherein the operating comprises operating the
second plurality of cores at a maximum operating frequency that is less than a maximum

operating frequency of the first plurality of cores.

32. (New) The method of claim 28, further comprising disabling, with the power
management hardware, an additional core of the second plurality of cores for each continued
drop in demand below a next lower threshold until one core of the second plurality of cores
remains enabled, and lowering an operating frequency or a supply voltage of the one core of the

second plurality of cores as demand drops below a next lower threshold.

33. (New) The method of claim 32, further comprising raising, with the power
management hardware, a supply voltage or an operating frequency of said one core in response
to higher demand, wherein an operating system executing on the multi-core processor monitors a
demand for the multi-core processor and controls the power management hardware based on the

demand.

34. (New) The method of claim 28, wherein the operating comprises operating the first

plurality of cores at a maximum operating frequency in the state.

35. (New) The method of claim 28, further comprising enabling, with the power
management hardware, all of the first plurality of cores for an increase in demand above the
threshold without disabling any of the second plurality of cores, wherein an operating system is
to monitor a demand for the multi-core processor and control the power management hardware

based on the demand.

36. (New) A non-transitory machine readable medium containing program code that
when processed by a machine causes a method to be performed, the method comprising:
operating a multi-core processor such that a first plurality of cores and a second plurality

of cores execute a same instruction set, wherein the second plurality of cores consume less

Appl. No.: 15/431,527 4 Atty. Docket No.: 42P38886C
Preliminary Amdt. dated: May 17, 2017

Petitioner Mercedes Ex-1004, 0144



power, for a same applied operating frequency and supply voltage, than the first plurality of
cores; and

disabling with power management hardware, from a state where the first plurality of
cores and the second plurality of cores are enabled, all of the first plurality of cores for a drop in
demand below a threshold without disabling any of the second plurality of cores, wherein an
operating system executing on the multi-core processor monitors a demand for the multi-core

processor and controls the power management hardware based on the demand.

37. (New) The non-transitory machine readable medium of claim 36, wherein the
operating of the second plurality of cores comprises driving logic gates that have narrower logic

gate driver transistors than corresponding logic gates of the first plurality of cores.

38. (New) The non-transitory machine readable medium of claim 36, wherein the
operating of the second plurality of cores comprises driving logic gates that consume less power

than corresponding logic gates of the first plurality of cores.

39. (New) The non-transitory machine readable medium of claim 36, wherein the
operating comprises operating the second plurality of cores at a maximum operating frequency

that is less than a maximum operating frequency of the first plurality of cores.

40. (New) The non-transitory machine readable medium of claim 36, further comprising
disabling, with the power management hardware, an additional core of the second plurality of
cores for each continued drop in demand below a next lower threshold until one core of the
second plurality of cores remains enabled, and lowering an operating frequency or a supply
voltage of the one core of the second plurality of cores as demand drops below a next lower

threshold.

41. (New) The non-transitory machine readable medium of claim 40, further comprising
raising, with the power management hardware, a supply voltage or an operating frequency of
said one core in response to higher demand, wherein an operating system executing on the multi-
core processor monitors a demand for the multi-core processor and controls the power

management hardware based on the demand.

Appl. No.: 15/431,527 5 Atty. Docket No.: 42P38886C
Preliminary Amdt. dated: May 17, 2017
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42. (New) The non-transitory machine readable medium of claim 36, wherein the
operating comprises operating the first plurality of cores at a maximum operating frequency in

the state.

43. (New) The non-transitory machine readable medium of claim 36, further comprising
enabling, with the power management hardware, all of the first plurality of cores for an increase
in demand above the threshold without disabling any of the second plurality of cores, wherein an
operating system is to monitor a demand for the multi-core processor and control the power

management hardware based on the demand.

Appl. No.: 15/431,527 6 Atty. Docket No.: 42P38886C
Preliminary Amdt. dated: May 17, 2017

Petitioner Mercedes Ex-1004, 0146



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. 504238 for any charges that

may be due.

Respectfully submitted,

NICHOLSON, DE VOS, WEBSTER, & ELLIOTT, LLP
Date: May 17, 2017 /Scott A. Simmons/

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

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

Appl. No.: 15/431,527 7 Atty. Docket No.: 42P38886C
Preliminary Amdt. dated: May 17, 2017
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LIE
GLORIA J. TRAMMELL

This collection of information is required by 37 CFR 1.16. 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 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-PTO-9199 and select option 2.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMS |
15/431,527 02/13/2017 1740 42P38886C 19 3
CONFIRMATION NO. 4542
131413 FILING RECEIPT

oo GPA Global 0 A S

900 2nd Avenue South, Suite 600
Minneapolis, MN 55402

Date Mailed: 02/23/2017

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 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: 02/22/2017
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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 15/431,527

Projected Publication Date: 06/01/2017
Non-Publication Request: No

Early Publication Request: No
Title

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET
ARCHITECTURE

Preliminary Class

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

Petitioner Mercedes Ex-1004, 0156



UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/431,527 02/13/2017 VARGHESE GEORGE 42P38886C
CONFIRMATION NO. 4542
131413 INFORMAL NOTICE

clo CPA Global O A

900 2nd Avenue South, Suite 600

Minneapolis, MN 55402
Date Mailed: 02/23/2017

INFORMATIONAL NOTICE TO APPLICANT

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).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):

VARGHESE GEORGE
SANJEEV S. JAHAGIRDAR
DEBORAH T. MARR

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.

/sibrahim/
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FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (6), or (@) N/A N/A N/A N/A 280
SEARCH FEE
R o) N/A N/A N/A N/A 600
EXAMINATION FEE
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TOTAL CLAIMS . *
(37 CFR 1.16(i)) 19 minus 20= OR |«x 80 = 0.00
INDEPENDENT CLAIMS .
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 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
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
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=] Independent * Minus | *** =
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<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
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% Independent * Minus - = X = OR |x =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
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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Doc Code: PA..

Document Description: Power of Attormey

PTO/AIA/82B (07-13)

Approved for use through 11/30/2014. OMB (651-0051

U.S, Patent and Trademark Office; 1.5, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1595, no persons are required to respond to a sollection of information unless it displays a valid OMB control nuriber

POWER OF ATTORNEY BY APPLICANT

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

[]

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| 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

| hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as mylour 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/AIAI82A) or identified above. (Note: Complete form PTO/AIA/B2C.)

@

[

The address associated with the above-mentioned Customer Number
OR
The address associated with Customer Number:
OR

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

Firmor
Individual Name

Address

City

| State I Zip

Country

Telephone B ‘ lEmaii f

| am the

Applicant (|f the Applicant is a juristic entity, list the Applicant name in the box):

INTEL CORPORATION

Inventor or Joint Inventor (title nat required below)

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signers title if applicant is a juristic entity)
Person Who Otherwise Shows Sufficient Proprietary interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the

application or is concurrently being filed with this document) {provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose

s supplied below) 18 aﬁfhonzed to act on behalf of the applicant (e.g., where the apphcant isa junshc entity).

Signature B 3¢ | Dafe (Uptional) | S e‘\a;;e\ SN, oot g,
Name Kerry D. T;veet
Title Assistant Director of Patents, Intel Corporation

' NOTE: Signature - This form muist be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

I:]Total of forrs are submitted.

This collection of information is required by 37 CFR 1.131%,1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to-file {and by the
USPTO to process) an application, Confidentiality {s governed by 35 U.8.C. 122 énd 37 CFR 1.11 and 1.14. This coliection is estimated ta take 3 minutes to. complete,
including gathering, prepating, 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 T0O; Commissioner
for Patents; P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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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)
Applicant/Patent Owner; ntel Corporation

Application No./Patent No.: 10 be assigned Filed/Issue Date: Herewith

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.

|:] 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. |:| 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
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-PTO-9199 and select option 2.
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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.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

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

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

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

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

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

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

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

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

D 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/ February 13, 2017

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

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

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

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

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

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

Petitioner Mercedes Ex-1004, 0162
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0021
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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named

Inventor ‘ Varghese George

Art Unit

Examiner Na

me ‘

Attorney Docl

ket Number | 42P38886C

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e lw Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 7992020 B1 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
. . . N . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document -
Figures Appear
1 0090328055 Al P009-12-31 Bose et al.
2 0080127192 A1 P008-05-29 [Capps et al.
3 0090271646 Al P009-10-29 Talwar et al.
4 0090307512 A1l P009-12-10 Munjal et al.
5 0090055826 Al P009-02-26 Bernstein et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor ‘ Varghese George

Art Unit

Examiner Name ‘

Afttorney Docket Number | 42P38886C

6 P0100131781 A1 D010-05-27 Memon et al.

7 20110239015 A1l P011-09-29 Boyd et al.

8 20110252260 A1 P011-10-13 Flachs et al.

9 20120117403 A1l P012-05-10 Bieswanger et al.

10 P0060095807 A1 P006-05-04 [Grochowski et al.

1" 20080288748 A1l P008-11-20 Sutardja et al.

12 0100153954 A1 P010-06-17 Morrow et al.

13 20060282692 A1l P006-12-14 Oh

14 20100083011 A1 P010-04-01 Onouchi Masafumi et al.
15 20100058086 A1l P010-03-04 | ee Wan Yeon

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

FOREIGN PATENT DOCUMENTS Remove

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor ‘ Varghese George

Art Unit |

Examiner Name ‘

Afttorney Docket Number | 42P38886C

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Apblicant of cited where Relevant Ts
Initial* Neo | Number3 Codez?| Code?| Date o Passages or Relevant
Document .
Figures Appear
1
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 - . '
1w (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts
Initials No . : .
publisher, city and/or country where published.
1 [Copy of Notice of Allowance from TW counterpart Application No. 101147200, (Atty. Docket No. 42P38886TW), mailed
Beptember 29, 2014, 1 page.
2 Aruj, Ori. "Evolution: 20 years of switching Fabric”, September 2008. EE Times. Retrieved from http:/iwww eetimes.
com/document.asp?doc_id=1272140.
3 PCT International Search Report for PCT Counterpart Application No. PCT/US2012/068274, 5 pgs., (February 22,
P013).
4 PCT Written Opinion of the International Searching Authority for PCT Counterpart Application No. PCT/
115201 2/068274, 6 pgs., (February 22, 2013).
5 PCT Notification Concerning Transmittal of Copy of International Preliminary Report on Patentability (Chapter | of the

Patent Cooperation Treaty) for PCT Counterpart Application No. PCT/US2012/068274, 8 pgs., (July 03, 2014).

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

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*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.

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Varghese George
Art Unit |

Examiner Name ‘

Afttorney Docket Number | 42P38886C

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 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 WIPC Standard ST.16 if possible. 3 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor ‘ Varghese George

STATEMENT BY APPLICANT

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

Examiner Name ‘

Afttorney Docket Number | 42P38886C

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

[] 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) 2017-02-13

Name/Print Scott A. Simmons Registration Number FO,ZOG

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.5.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 1430, 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.

EFS Web 2.1.17
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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(h)(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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may bhe 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 he 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 ancther 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
histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and pregrams, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall he 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.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he 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 cpen 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 viclation of law or regulation.

EFS Web 2.1.17
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Attorney's Docket No.: 42P38886C PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: Examiner: To be assigned

Varghese George et al.
Art Unit:  To be assigned
Application No. To be assigned
Confirmation No. To be assigned
Filed: Herewith

For: ASYMMETRIC PERFORMANCE
MULTICORE ARCHITECTURE WITH
SAME INSTRUCTION SET
ARCHITECTURE

Commissioner for Patents
E-FILED VIA EFS-WEB

INFORMATION DISCLOSURE STATEMENT

Sir:

Applicant hereby request consideration of the enclosed Information Disclosure
Statement pursuant to 37 C.F.R. § 1.97(c).

Initialed PTO Forms 1449 and Forms 892 from the parent application can be
found in U.S. Patent Application No. 13/335,257, filed on December 22, 2011. This
previous application is relied upon for an earlier filing date under 35 U.S.C. 120.

Pursuant to C.F.R. 1.98(d), copies of the references are not being provided
herewith since they were previously sent to the patent and Trademark Office. Please
consider these cited documents in the currently pending 1.53(b) continuation application

filed herewith on February 13, 2017.

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: February 13, 2017
Name of Person Mailing Correspondence: Allison Madsen
Signature: [Allison Madsen/

-1- Atty. Docket no.: 42P38886C
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Pursuant to 37 C.F.R. § 1.97, the submission of this Information Disclosure
Statement is not to be construed as a representation that a search has been made and is not
to be construed as an admission that the information cited in this statement is material to
patentability. If there are any deficiency in fees, please charge Deposit Account No.

504238.

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

Date: February 13,2017 /Scott A. Simmons/
Scott A. Simmons
Reg. No.: 60,206

217 High Street
Palo Alto, CA 94301
408-675-0441

-2- Atty. Docket no.: 42P38886C
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

AN ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME
INSTRUCTION SET ARCHITECTURE

First Named Inventor/Applicant Name:

VARGHESE GEORGE

Filer: Scott Alan Simmons/Allison Madsen
Attorney Docket Number: 42P38886C
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sullaj-s'l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140

Petition:
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1740
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Electronic Acknowledgement Receipt

EFS ID: 28343293
Application Number: 15431527
International Application Number:
Confirmation Number: 4542

Title of Invention:

AN ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME

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
Receipt Date: 13-FEB-2017
Filing Date:
Time Stamp: 18:36:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1740

RAM confirmation Number

021417INTEFSW00005775504238

Deposit Account

504238

Authorized User

Allison Madsen

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

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document o . File Size(Bytes Multi Pages
Document Description File Name ( y ) . . g
Number Message Digest | Part/.zip| (ifappl.)
1823059
1 Application Data Sheet P38886_ADS_FINAL.pdf no 9
8d8f341147423e37bc25c6d 16fb236079%ec
83d69
Warnings:
Information:
83860
2 P38886C_AppIn_FINAL.pdf yes 16
53a24e9e242cc8724d838c46ec04 2ccdash|
ac7d4
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 16 16
Claims 13 15
Sequence Listing 1 12
Warnings:
Information:
1322201
3 Drawings-only bIaFk and white line P38886C_Figures_FINAL pdf no 3
drawings
12f507a8dabe295240b50c3b11b261096¢9]
107ed
Warnings:
Information:
1005483
4 Power of Attorney GENERAL_POA_POST_AIA.pdf no 1
72613581efca2639e9954365f5e287717265)
fc29
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:
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118904

Assignee showing of ownership per 37

CFR3.73 P38886_373c_aia0096.pdf no 3

b92e530790ee1f5ec1f2cd9c7291db3dase
3385e

Warnings:

Information:

1035943

Information Disclosure Statement (IDS)

Form (SB0S) P38886C_IDS_FINAL.pdf no 6

18eladc253414c5a1b79a24ebbbaf5a45e2|
33123

Warnings:

Information:

18184

7 Transmittal Letter P38886C_IDS_Under198d.pdf no 2

d8f19c3157a703394dc235e561446fe5a054f
165e

Warnings:

Information:

36570

8 Fee Worksheet (SB06) fee-info.pdf no 2

20816376474b8%ee155d0316b6d 14f9ccdS|
fba62

Warnings:

Information:

Total Files Size (in bytes)1 5444204

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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PTO/AIAM4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

. } Attorney Docket Number | 42P38886C
Application Data Sheet 37 CFR 1.76

Application Number

ASYMMETRIC PERFORMANCE MULTICORE ARCHITECTURE WITH SAME INSTRUCTION SET

Title of Invention ARCHITECTURE
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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

Pprocessor.

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-

COTre 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. 13/335,257, filed December 22, 2011, and titled: *“Asymmetric
Performance Multicore Architecture with Same Instruction Set Architecture”, which is

incorporated herein by reference in its 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.

[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
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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] Figure 1 shows a multicore processor and surrounding computer system (prior art);
[0009] Figure 2 shows a power management strategy (prior art);

[0010] Figure 3 shows a logic gate drive circuit;

[0011] Figure 4 shows multi core processor having high power and low power cores that
support the same instruction set;

[0012] Figure 5 compares power consumption of a high power core and low power core;

[0013] Figure 6 shows a first power management method;

[0014] Figure 7 shows a second power management method;

[0015] 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
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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. Tmportantly, 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.
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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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