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PTO/AIA/15 (07-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are reauired to respond to a collection of information unless it displavs a valid 0MB control number. 

r ITL.2492C4US (P38407C3-C1J UTILITY Attorney Docket No. 

PATENT APPLICATION First Inventor Avinash N. Ananthakrishnan, et al. 

TRANSMITTAL Title 

\.. (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. Filed Via EFS ~ 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1.0 Fee Transmittal Form. ACCOMPANYING APPLICATION PARTS 
(PTO/SB/17 or equivalent) 

2. • Applicant claims small entity status. 9. D Assignment Papers. 
See 37 CFR 1.27. (cover sheet & document(s)) 

3.0 Specification. [Total Pages 14 l Name of Assignee 
Both the claims and abstract must start on a new page 
(For information on the preferred arrangement. see MPEP § 608.01/a)) 

4.0 Drawing(s). (35 U.S.C. 113) [Total Sheets 5 l 
5. Inventor's Oath or Declaration. [Total Sheets 6 l 10. D 37 CFR 3.73(c) Statement. • Power of Attorney. 

(including substitute statements under 37 CFR 1. 64 and assignments serving as an (when there is an assignee) 
oath or declaration under 37 CFR 1.63/e)) 

a.E] Newly executed (original or copy) 11 . D English Translation Document. 
b. v A copy from a prior application (37 CFR 1.63(d)) (if applicable) 

6.0 Application Data Sheet. •see Note below. 12. D Information Disclosure Statement. 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) (PTO/SB/08 or PT0-1449) 

Dcopies of citations attached 

1.• CD-ROM or CD-R. 13. D Preliminary Amendment. 
in duplicate. large table or Computer Program (Appendix) 

14. • Return Receipt Postcard. D Landscape Table on CD (MPEP § 503) (Should be specifically itemized) 

8. Nucleotide and/or Amino Acid Sequence Submission. 15. D Certified Copy of Priority Document(s). 
(if applicable, items a. - c. are required) (if foreign priority is claimed) 
a. • Computer Readable Form (CRF) 
b. D Specification Sequence Listing on: 16. D Nonpublication Request. 

• Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or 

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

ii. • Paper 
17. Dother: 

C. • Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 178 and foreign priority claims under 1.55 must be included in an App!1cation Data Sheet (ADS). 

(2) For applications fiied under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an ob!igation to assign, or person who otherNise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

18. CORRESPONDENCE ADDRESS 

~ The address associated with Customer Number: 47795 OR D Correspondence address below 

Name 

Address 

City I State Zip Code 

Country I Telephone Email 

Signature /Mark J. Rozman/ I Date 2019-01-16 

Name 
Mark J. Rozman Registration No. I 

(Print/Type) (Attornev/Aqent) 42, 117 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 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. 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 197 4, 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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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J'l.vinash ~- J'l.nanthakrishnan I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City !='ortland I State/Province I ~R I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 g545 NW Ryan Street 

Address 2 

City I j=>ortland I State/Province I PR 
Postal Code I rn29 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El lnder r-1- t,odhi I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City tolsom I State/Province I ~A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 ~63 Sterling Circle 

Address 2 

City I i=olsom I State/Province I FA 

Postal Code I ~563• I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El i=traim I ~otem I El 
Residence Information (Select One) 0 US Residency • Non US Residency Active US Military Service 

EFS Web 2.2.13 

Petitioner Samsung Ex-1004, 0004



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

City Eaifa IICountry of Residence i Ill I 

Mailing Address of Inventor: 

Address 1 g Vizo Street 

Address 2 

City I ~aifa I State/Province 
11 

Postal Code 1 ~oo I Countryi I Ill 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Joron I ~ajwan I El 
Residence Information (Select One) 0 US Residency @ Non US Residency Active US Military Service 

City ~ishon Le-Zion l1country of Residence i 1IL I 

Mailing Address of Inventor: 

Address 1 13 Odem Street 

Address 2 

City I ~ishon Le-Zion I State/Province 
11 

Postal Code I poooo I Countryi I Ill 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El l=liezer I Jiveissmann I El 
Residence Information (Select One) 0 US Residency @ Non US Residency Active US Military Service 

City Eaifa IICountry of Residence i Ill I 

Mailing Address of Inventor: 

Address 1 l\lbert Switcher 10 

Address 2 

City I ~aifa I State/Province 11 

Postal Code I f34995 I Countryi I Ill 

Inventor ~ I Remove I 
Legal Name 

EFS Web 2.2.13 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Prefix Given Name Middle Name Family Name Suffix 

I El ~yan I Jivells I El 
Residence Information (Select One) @ US Residency 0 Non US Residency Active US Military Service 

City tolsom I State/Province I t;A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 107 Gable Street 

Address 2 

City I i=olsom I State/Province I FA 

Postal Code I rs63• I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number t7795 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Attorney Docket Number ITL2492C4US (P38407C3-C1) I Small Entity Status Claimed • 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

,_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

EFS Web 2.2.13 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Publication Information: 

• Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

• 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~7795 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I t;ontinuation of . 15381241 ~016-12-16 

Prior Application Status Datented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115381241 pontinuation of I· 115138505 ~016-04-26 110037067 ~018-07-31 

Prior Application Status l='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115138505 pontinuation of I· 114451807 ~014-08-05 ~354692 ~016-05-31 

Prior Application Status l='atented . I Remove I 
Application Continuity Type Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-DD) (YYYY-MM-DD) 

114451807 pontinuation of B 113282896 ~011-10-27 ~832478 ~014-09-09 

EFS Web 2.2.13 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

Add 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March • 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.13 
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Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number ITL2492C4US (P38407C3-C1) 

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I 

Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 

Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I Intel Corporation 

Mailing Address Information For Applicant: 

Address 1 2200 Mission College Boulevard 

Address 2 

City Santa Clara State/Province CA 

Country I 1-Js Postal Code 95054 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.13 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number ITL2492C4US (P38407C3-C1) 

Application Number 

Title of Invention Enabling A Non-Core Domain To Control Memory Bandwidth 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. • 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature l'Mark J_ Rozman/ Date (YYYY-MM-DD) ~019-01-16 

First Name ~ark I Last Name I fozman Registration Number 142,117 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2.2.13 
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ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDWIDTH 

[0001] This application is a continuation of United States Patent Application Serial No. 

15/3 81,241, filed December 16, 2016, which is a continuation of U.S. Patent Application Serial 

No. 15/138,505, filed April 26, 2016, now U.S. Patent No. 10,037,067, issued July 31, 2018, 

which is a continuation of U.S. Patent Application Serial No. 14/451,807, filed August 5, 2014, 

now U.S. Patent No. 9,354,692, issued May 31, 2016, which is a continuation of U.S. Patent 

Application Serial No. 13/282,896, filed October 27, 2011, now U.S. Patent No. 8,832,478, 

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

Background 

[0002] As technology advances in the semiconductor field, devices such as processors 

incorporate ever-increasing amounts of circuitry. Over time, processor designs have evolved 

from a collection of independent integrated circuits (ICs), to a single integrated circuit, to 

multicore processors that include multiple processor cores within a single IC package. As time 

goes on, ever greater numbers of cores and related circuitry are being incorporated into 

processors and other semiconductors. 

[0003] Multicore processors are being extended to include additional functionality by 

incorporation of other functional units within the processor. One issue that arises is that the 

different circuitry can have differing needs with regard to frequency of operation based on their 

workloads. However, suitable mechanisms to ensure that these different units operate at an 

appropriate frequency are not available. Further, the different units can have a shared interface 

to access a shared cache or system memory. Typically, this interface to the cache and system 

memory is either operated at a constant fixed frequency or is tied to the frequency of the 

processor cores. 

Brief Description of the Drawings 

[0004] FIG. 1 is high level flow diagram of a method in accordance with an embodiment 

of the present invention. 

[0005] FIG. 2 is a flow diagram of a method for updating a mapping table in accordance 

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

present invention. 

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

embodiment of the present invention. 

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

present invention. 

Detailed Description 

[0009] A multi-domain processor including multiple domains such as a core domain, a 

non-core domain and a system agent domain can enable the non-core domain to control 

memory bandwidth available to it. As will be described herein, in various embodiments this 

memory bandwidth can be realized by an interconnect structure, namely a ring interconnect that 

is part of the core domain. However, although described herein as being part of the core 

domain, understand that in other implementations a multi-domain processor can include an 

independent interconnect domain. By allowing a non-core domain to have control over an 

interconnect frequency and thus bandwidth, memory bandwidth used by non-core domain can 

be more efficient. 

[0010] As will be discussed further below, m a multi-domain processor, a non-core 

domain can be coupled to a shared memory such as a last level cache and system main memory 

via an interconnect structure. By default, the interconnect frequency can be at the maximum 

frequency of all active cores of the core domain. If however the processor is power and/or 

thermally limited, the interconnect frequency drops along with the cores' frequency. Since the 

interconnect frequency impacts the effective memory bandwidth available to the non-core 

domain, the interconnect frequency has a significant impact on non-core domain performance. 

However, higher interconnect frequency comes at a cost of higher power consumption in the 

core domain. Embodiments may use a mailbox interface to dynamically optimize 

power/performance for a workload executing on a non-core domain. 

[0011] In the particular implementation described herein, the non-core domain can be a 

graphics domain that includes one or more graphics engines. By enabling this domain to 

control its memory bandwidth via an interconnect to a memory hierarchy, performance of this 
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domain can be improved, since particularly for a graphics workload performance is a strong 

function of bandwidth available to it. Although different manners of providing this control to 

the graphics domain are possible, embodiments described herein enable this ability by a 

mechanism that maps non-core domain frequency to a corresponding interconnect frequency. 

This mapping can be maintained in a table, which may be located in a power controller of the 

processor such as a power control unit (PCU). As will be described herein, this table can be 

configured during initialization by the non-core domain and furthermore, the table can be 

dynamically updated based on a workload being executed by the non-core domain. In this way, 

a close association between the workload being handled in the non-core domain and the 

bandwidth of the path to the memory subsystem can be achieved. 

[0012] Referring now to FIG. 1, shown is high level flow diagram of a method in 

accordance with an embodiment of the present invention. As shown in FIG 1, method 100 can 

be performed by logic of the PCU, which can be the owner of the mapping table that associates 

non-core domain operating frequencies and corresponding interconnect operating frequencies. 

Namely, the table can map non-core domain frequency to a minimum interconnect frequency. 

However, the table data and initiation of table configuration and updates may be from another 

entity, such as a driver for the non-core domain. As seen, method 100 begins by receiving a 

configuration message from the non-core domain to configure a mapping table (block 110). 

This message may be received from a core of the core domain, as this driver may execute on a 

core. The receipt of information can be by way of a mailbox interface. This interface thus 

provides a mechanism for the driver to exchange parameters with the PCU. In one 

embodiment, a dedicated bus can be provided for communication between the driver and the 

PCU. In turn, the PCU can include a temporary storage area to store the incoming 

communications, and provide an interface to a mapping table in accordance with an 

embodiment of the present invention. In one embodiment this mailbox interface may enable 

the communication of table entries in serial fashion to thus populate the mapping table, which 

can be stored in a lookup table such as present in a memory of the PCU, e.g., random access 

memory (RAM). Next, at block 120 the mapping table can be configured using the mapping 

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

frequency at which the non-core domain is operating. 

[0013] Accordingly, during normal operation control passes to block 130 where the 

interconnect frequency can be controlled using the mapping table. More specifically, 

responsive to the non-core domain operating frequency, which the PCU itself configures, a 

corresponding interconnect frequency is also configured. For example, when a graphics 

frequency changes, the PCU can use the updated graphics frequency value as an index into the 

table to access a table entry that includes a corresponding interconnect frequency for that 

graphics domain frequency. Accordingly, the PCU can take appropriate action to cause that 

interconnect frequency to be provided. As an example, the interconnect frequency can be 

changed by the same mechanism used to change core domain frequency, namely requesting 

core and non-core domains to pause generating cache bound or memory bound requests, 

draining the interconnect domain of all outstanding requests, effecting a frequency change and 

enabling the core and non-core domains to resume generating cache or memory traffic. 

[0014] In the particular implementation described herein, note that the interconnect 

structure can be within the core domain and thus the core domain frequency itself is controlled. 

Note also that the frequency thus read from the table is a minimum frequency at which the 

interconnect is to operate and accordingly if the core domain is operating at a higher frequency 

than this value, the update to the interconnect frequency does not occur. And, when the 

processor is power/thermally limited, this frequency is not guaranteed. Further understand that 

in embodiments in which the interconnect frequency is also the operating frequency of the core 

domain, the PCU may select a maximum of the interconnect frequency from the appropriate 

mapping table entry and the core operating frequency requested by the operating system. 

Although shown at this high level in the embodiment of FIG. 1, understand the scope of the 

present invention is not limited in this regard. 

[0015] As discussed above, the actual values stored in the mapping table can originate 

with the driver for the non-core domain. In one embodiment, this driver may include different 

tables, each associated with a particular type of workload to be executed on the non-core 

domain. These tables may include a base table that can be written to the mapping table in the 

PCU upon system initialization. However, due to changes in the workload, the table can be 
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updated dynamically. This update may be to one or more values the table, or a complete update 

of the table to a new set of values can occur. Note that these different table configurations can 

be stored in connection with the driver, and each can be based on characterization testing of 

different workloads executing on the non-core domain. In a graphics domain example, 

different workload types can be different graphics resolution modes, 3D mode, multiple 

monitor configurations, and so forth. Also, different table entries may be provided depending 

on whether a gaming workload is performed ( e.g., increasing interconnect frequency) or 

whether video playback on a portable device is executing (e.g., decreasing interconnect 

frequency) to reduce battery consumption. 

[0016] Referring now to FIG. 2, shown is a flow diagram of a method for updating a 

mapping table in accordance with an embodiment of the present invention. This method can be 

performed at least in part by a non-core domain driver or other software/firmware/logic that can 

be used to cause a mapping table to be set up for use in connection with interconnect frequency 

control. In the implementation described herein where the non-core domain is a graphics 

domain, the driver for the graphics domain may operate on a core of the core domain. As 

shown in FIG. 2, more generally method 200 may be performed by a driver for the non-core 

domain, along with logic of the PCU. In general, the flow of method 200 can be performing at 

a predetermined interval, e.g., approximately every 10 to 500 milliseconds (ms). 

[0017] As seen, method 200 begins by determining whether a characteristic of a 

workload executing on the non-core domain has changed ( diamond 210). If not, the remainder 

of the flow does not proceed for this iteration. Note that the analysis of the workload change 

may be based on a video mode being executed, e.g., video resolution, the presence of multiple 

monitors, a 3D mode, a type of media being played back, or so forth. 

[0018] If instead it is determined at diamond 210 that the workload characteristic has 

changed, control passes to block 220. There, a determination may be made as to the memory 

boundedness of the workload (block 220). Although the scope of the present invention is not 

limited in this regard, in one embodiment the determination of memory boundedness can be 

based on statistics gathered for a given time interval as to the status of certain operations of the 

workload. For example, in one embodiment memory boundedness can be determined based on 

a number of misses from low level caches (e.g., of the non-core domain) that require access to a 
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last level cache (LLC) or system memory. In other implementations, memory boundedness can 

be determined as a ratio with regard to the residency of outstanding loads from memory of 

instructions in an order buffer such as a memory order buffer (MOB) as compared to time spent 

in an active (e.g., a CO) state. Or the boundedness can be determined by a ratio of non-core 

domain read and write transactions on the memory interconnect to the total transactions. 

Memory boundedness can also be inferred by analyzing the number of memory read/write or 

commands being sent out to each of the memory modules. 

[0019] This determination of memory boundedness can thus take some amount of time to 

obtain. Upon its completion, the driver can send an update for the mapping table to the PCU 

(block 230). In one embodiment, the driver can use the mailbox interface to update the 

mapping table. As discussed, this update can be to one or more (up to all) entries of the 

mapping table. For example, assume that the workload is memory bounded, the driver can 

cause updated values to be sent to the PCU to thus enable the table to be updated with increased 

interconnect frequency values for the same corresponding non-core domain frequency values. 

Accordingly, control passes to block 240, where the PCU can then use this updated mapping 

table to select an appropriate interconnect frequency for the corresponding non-core domain 

frequency. While described with this particular implementation in the embodiment of FIG. 2, 

understand the scope of the present invention is not limited in this regard. 

[0020] As seen in the example of Table 1, the mapping table can include a plurality of 

entries each having two parameters namely non-core domain frequency and corresponding 

minimum interconnect frequency, which in the Table 1 embodiment may be in terms of 

megahertz (MHz). However in other embodiments the table can store entries that associate 

frequencies by ratios, offsets or so forth. In an embodiment, the non-core domain driver during 

run time can use the mailbox interface to set up this table in PCU memory. This configuration 

may be via specification of pairwise entries to identify a target interconnect frequency for a 

corresponding non-core domain frequency. Then after configuration, the PCU can access the 

table based on a frequency at which the non-core domain is operating to obtain the 

corresponding target interconnect frequency, and in turn control the core domain to operate at 

this frequency (assuming it is higher than the current operating frequency of the core domain). 

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

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

Table 1 

Table Entry Non-Core Frequency Minimum Interconnect 
Frequency 

1 300 800 

2 350 800 

3 400 800 

4 450 800 

5 500 800 

6 550 800 

7 600 800 

8 650 1500 

9 700 1500 

11 750 1500 

12 800 1500 

13 850 1500 

14 900 1800 

15 950 1900 

16 1000 2000 

17 1050 2100 

18 1100 2200 

19 1150 2300 

20 1200 2400 

21 1250 2500 

22 1300 2600 

[0021] Referring now to FIG. 3, shown is a block diagram of a processor in accordance 

with an embodiment of the present invention. As shown in FIG. 3, processor 300 may be a 

multi core processor including a plurality of cores 31 Oa - 31 On. In one embodiment, each such 
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core may be of an independent power domain and can be configured to operate at an 

independent voltage and/or frequency, and to enter turbo mode when available headroom exists. 

The various cores may be coupled via an interconnect 315 to a system agent or uncore 320 that 

includes various components. As seen, the uncore 320 may include a shared cache 330 which 

may be a last level cache. In addition, the uncore may include an integrated memory controller 

340, various interfaces 350 and a power control unit 355. 

[0022] In various embodiments, power control unit 355 may include a frequency control 

logic 359, which may be a logic to perform dynamic control of interconnect frequency 

responsive to a request of a given domain ( which can be one of the core domains or a non-core 

domain). In the embodiment of FIG. 3, assuming that each core is of an independent power 

domain, logic 359 can control an interconnect frequency (where the interconnect can be of one 

of core domains) responsive to a request of a given domain, e.g., with reference to a mapping 

table 357. In some embodiments, each domain can have at least one mapping table with entries 

to associate a given domain frequency and a corresponding minimum interconnect frequency. 

In turn, each such domain can write its mapping table to mapping table 357, which may thus 

include multiple tables each associated with a given domain. Although shown at this location 

in the embodiment of FIG. 3, understand that the scope of the present invention is not limited in 

this regard and the storage of this information can be in other locations, such as configuration 

registers, non-volatile storage or the like. 

[0023] With further reference to FIG. 3, processor 300 may communicate with a system 

memory 360, e.g., via a memory bus. In addition, by interfaces 350, connection can be made to 

various off-chip components such as peripheral devices, mass storage and so forth. While 

shown with this particular implementation in the embodiment of FIG. 3, the scope of the 

present invention is not limited in this regard. 

[0024] Referring now to FIG. 4, shown is a block diagram of a multi-domain processor in 

accordance with another embodiment of the present invention. As shown in the embodiment of 

FIG. 4, processor 400 includes multiple domains. Specifically, a core domain 410 can include a 

plurality of cores 4100-410n, a graphics domain 420 can include one or more graphics engines, 

and a system agent domain 450 may further be present. In various embodiments, system agent 

domain 450 may execute at a fixed frequency and may remain powered on at all times to handle 
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power control events and power management such that domains 410 and 420 can be controlled 

to dynamically enter into and exit low power states. Each of domains 410 and 420 may operate 

at different voltage and/or power. 

[0025] Note that while only shown with three domains, understand the scope of the 

present invention is not limited in this regard and additional domains can be present in other 

embodiments. For example, multiple core domains may be present each including at least one 

core. 

[0026] In general, each core 410 may further include low level caches in addition to 

various execution units and additional processing elements. In turn, the various cores may be 

coupled to each other and to a shared cache memory formed of a plurality of units of a last level 

cache (LLC) 4400 - 440n. In various embodiments, LLC 450 may be shared amongst the cores 

and the graphics engine, as well as various media processing circuitry. As seen, a ring 

interconnect 430 thus couples the cores together, and provides interconnection between the 

cores, graphics domain 420 and system agent circuitry 450. In one embodiment, interconnect 

430 can be part of the core domain. However in other embodiments the ring interconnect can 

be of its own domain. In any event, the interconnect frequency can be controlled via system 

agent circuitry as described herein. 

[0027] In the embodiment of FIG. 4, system agent domain 450 may include display 

controller 452 which may provide control of and an interface to an associated display. As 

further seen, system agent domain 450 may include a power control unit 455 which can include 

a frequency control logic 459 in accordance with an embodiment of the present invention to 

dynamically update the frequency of interconnect 430. In various embodiments, this logic may 

execute at least part of the algorithms shown in FIGS. 1 and 2 to dynamically control 

interconnect frequency. To this end, PCU 455 can be coupled to a mapping table 457, which 

may be a table configured as above to provide for association between a domain's frequency 

and a corresponding minimum interconnect frequency. Although the above embodiment of 

Table 1 shows table entries associating non-core domain frequency and minimum interconnect 

frequency, understand that multiple mapping tables may be present, each associated with a 

given domain of the processor and a corresponding minimum interconnect frequency. 
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[0028] To enable configuration of such table, which can be in a RAM of system agent 

domain 450, a mailbox interface 456 can be present. In general, interface 456 can include a 

first register 456a and a second register 456b. Such registers provide an interface for 

handshake-based communications between the PCU and other domains. In one embodiment, 

first register 456a can include a flag field to store a flag, a command field to store a command, 

and an address field to store an address, e.g., of an entry within mapping table 457. Second 

register 456b may be a data storage register. In one embodiment, graphics domain 420 can 

write an entry into a corresponding location within mapping table 457 by setting the flag field 

of first register 456a high, providing a write command for the command field, and providing an 

address corresponding to the entry in the table to be written to the address field, and further 

providing the data to be written to second register 456b. In turn, responsive to the active flag 

field, PCU 455 can thus write the data to the corresponding entry and reset the flag field to 

indicate to the graphics domain that it can write the next entry. While described with this 

particular protocol in the embodiment of FIG. 4, understand the scope of the present invention 

is not limited in this regard. 

[0029] As further seen in FIG. 4, processor 400 can further include an integrated memory 

controller (IMC) 470 that can provide for an interface to a system memory, such as a dynamic 

random access memory (DRAM). Multiple interfaces 4800 - 480n may be present to enable 

interconnection between the processor and other circuitry. For example, in one embodiment at 

least one direct media interface (DMI) interface may be provided as well as one or more 

Peripheral Component Interconnect Express (PCI Express™ (PCie™)) interfaces. Still further, 

to provide for communications between other agents such as additional processors or other 

circuitry, one or more interfaces in accordance with an Intel® Quick Path Interconnect (QPI) 

protocol may also be provided. Although shown at this high level in the embodiment of FIG. 4, 

understand the scope of the present invention is not limited in this regard. 

[0030] Embodiments may be implemented in many different system types. Referring 

now to FIG. 5, shown is a block diagram of a system in accordance with an embodiment of the 

present invention. As shown in FIG. 5, multiprocessor system 500 is a point-to-point 

interconnect system, and includes a first processor 570 and a second processor 580 coupled via 

a point-to-point interconnect 550. As shown in FIG. 5, each of processors 570 and 580 may be 
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multicore processors, including first and second processor cores (i.e., processor cores 574a and 

574b and processor cores 584a and 584b), although potentially many more cores may be 

present in the processors. Each of the processors can include a PCU or other logic to perform 

dynamic control of an on-chip memory interconnect based on a non-core domain request, as 

described herein. 

[0031] Still referring to FIG. 5, first processor 570 further includes a memory controller 

hub (MCH) 572 and point-to-point (P-P) interfaces 576 and 578. Similarly, second processor 

580 includes a MCH 582 and P-P interfaces 586 and 588. As shown in FIG. 5, MCH's 572 and 

582 couple the processors to respective memories, namely a memory 532 and a memory 534, 

which may be portions of system memory (e.g., DRAM) locally attached to the respective 

processors. First processor 570 and second processor 580 may be coupled to a chipset 590 via 

P-P interconnects 552 and 554, respectively. As shown in FIG. 5, chipset 590 includes P-P 

interfaces 594 and 598. 

[0032] Furthermore, chipset 590 includes an interface 592 to couple chipset 590 with a 

high performance graphics engine 538, by a P-P interconnect 539. In turn, chipset 590 may be 

coupled to a first bus 516 via an interface 596. As shown in FIG. 5, various input/output (I/0) 

devices 514 may be coupled to first bus 516, along with a bus bridge 518 which couples first 

bus 516 to a second bus 520. Various devices may be coupled to second bus 520 including, for 

example, a keyboard/mouse 522, communication devices 526 and a data storage unit 528 such 

as a disk drive or other mass storage device which may include code 530, in one embodiment. 

Further, an audio 1/0 524 may be coupled to second bus 520. Embodiments can be 

incorporated into other types of systems including mobile devices such as a smart cellular 

telephone, tablet computer, netbook, ultrabook, or so forth. 

[0033] Embodiments may be implemented in code and may be stored on a non-transitory 

storage medium having stored thereon instructions which can be used to program a system to 

perform the instructions. The storage medium may include, but is not limited to, any type of 

disk including floppy disks, optical disks, solid state drives (SSDs), compact disk read-only 

memories (CD-ROMs), compact disk rewritables (CD-RWs), and magneto-optical disks, 

semiconductor devices such as read-only memories (ROMs), random access memories (RAMs) 

such as dynamic random access memories (DRAMs), static random access memories 
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(SRAMs), erasable programmable read-only memories (EPROMs), flash memories, electrically 

erasable programmable read-only memories (EEPROMs), magnetic or optical cards, or any 

other type of media suitable for storing electronic instructions. 

[0034] While the present invention has been described with respect to a limited number 

of embodiments, those skilled in the art will appreciate numerous modifications and variations 

therefrom. It is intended that the appended claims cover all such modifications and variations 

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

1. A mobile device comprising: 

a processor; 

memory coupled to the processor; 

storage coupled to the processor; and 

a display coupled to the processor; 

wherein the processor comprises: 

a plurality of cores of the processor, a first core of the plurality of cores to operate 

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

the second voltage independent of the first voltage; 

the first core of the plurality of cores to be associated with a first frequency and 

the second core of the plurality of cores to be associated with a second frequency, 

wherein the first and second frequencies may be different from each other; 

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

execution on the graphics unit; 

an interconnect of the processor to couple the first core of the plurality of cores, 

the second core of the plurality of cores and the graphics unit to a memory external to the 

processor; and 

a power controller to control a frequency of the interconnect based at least in part 

on a frequency of the graphics unit, wherein the graphics unit is operable at a first 

plurality of frequencies and the interconnect is operable at a second plurality of 

frequencies, and the power controller is to update the frequency of the interconnect to 

another one of the second plurality of frequencies based at least in part on the frequency 

of the graphics unit. 

Filed Via EFS 13 ITL.2492C4US (P38407C3-Cl) 
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Abstract of the Disclosure 

In one embodiment, the present invention includes a processor having multiple domains 

including at least a core domain and a non-core domain that is transparent to an operating system 

(OS). The non-core domain can be controlled by a driver. In turn, the processor further includes 

a memory interconnect to interconnect the core domain and the non-core domain to a memory 

coupled to the processor. Still further, a power controller, which may be within the processor, 

can control a frequency of the memory interconnect based on memory boundedness of a 

workload being executed on the non-core domain. Other embodiments are described and 

claimed. 

Filed Via EFS 14 ITL.2492C4US (P38407C3-Cl) 
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OECLAlA'flQN. (37 Cfij.1.63) FOR UTILITY OR DESIGN APPUCATION.IJSING AN 
APPUC.ATION DATA SHEET (37 CFR 1.76} 

Title of ENABUNGANON-OORE' DOMAIN TO CONTROL MEMORY BANDWIDTH 
lnventlon 

All the below named inventor, I hereby declare that: 

This declaretlc>n ·o 
Is directed to: 

ll 
Tne attached ll!pplleation, or 

Un.ited Statesapplicatiooor PCT International app!ic::atlon number 1.4/4511807 
filed on August5t 2014 

I believe thaH am the original inventor or an orlg!nal Joint loventorof a claimeid irwenHon in the application. 

I hereby acl<:nowledt;Je ttiat any wi!!ftil false st~temant rnad~ il'I this deciaratton Is ptmlahabla under 18 U.S;C, 1001 
by fine or lmp~!aonmentofnot mo~ than flve (5) years, or both, 

WARNING: 
Petltlonerfappllcanns cautioned kt aVQld.submltUng personal infe>rrnalion In documents filed lrt a patent api:illcirtion that may 
contrlbl,l;t@ to •ldar.itlly tl'laf!; . Pe~na! fnfQrmt,tiori sµch. ~s sopial secllrit}f. numl.'.lE!rs, bank account ll\Jl'Yll.'.lE!rs; or credit card .(lumpers 
(oft!ar t/la11a ch~ck.or <lfetilt card authorization torro PT(>.;?038 submitted Jar payment pµrpci!!l:1$:) hi nevar@qtJ!teQ by the QSF'TO 
to suppi:>rta petith;m or.an $ppllcstlpn, If this Wpe of ~rsonaUnformat[on .l& lhcll.fdSd lri dc,cumentl3. submitted ~ th~ llSPtO, 
~titidl)er$/applicarits sni:mld Qons!der reda¢tlng slloti pe,rsqoal informatll;)n ftolll the :documentttbefqre~ubmlltinlit them to the 
\J$pTO:. Pet!tlC!her/liiPPliCl:!nfls advls~ui lhl!lt Iha rtireoro of a patent appllcation ls avallabfe: t!l{he public after publiC!lltion of the 
appUoat!oo (unle~s a nQn•publicatlon reque1:1t In compUanc;e wiff:137 CFR 1.21~(aJ 1• made ln the appllootlon) or lesuimca o( a 
paterit .. Furtherl'i'IOre,tM record fr.om an abam:loned application may also b~ av.alfabla to theputllk: if the 11ppUc:~tkm Is 
te!er~nood in a publtshlllli 9pplfcatlon orani$$Ued i:;atent.(s~ 37 CFR 1, 1.,4). Checks and Qredlt caret J\Jthorizatton fotn,9 
PT0•2038 submitted for payml:!nt pt1rposes are l'\Ot retl!ln.ed lo the application file 1:w.l thsl'efOt~ are not· pi;!bUcfy available.. 

LEGAL NAM!: OF INVENTOR 

Nottt An appJlcation data sheet(PTO/SBf14 or equlva,lent}, in!;lud!ng 11amln9]he antft& 1nvantl11e entlt\f. must iaooampany this form ormust have 
been prevloJ.1sly flied. Use an addlllons! PTQJAIAJ01 fortrrfor. ea<;h addltlonal.!nventor. 

TIils ~lt)nof o,twmal!Qfl la r(!qul!'lld by 35 l,I.JtC. 115 i!!ld 37\0l'R 1.llc:.I, The lf!fonn&Ul)nlaro;:iul111d (o ob\a!n or 1'{lillill a ba™11lt by the:publtcWhlch Is fofllii,. (and 
by lhe USP TO IQ prQoes&} an. ~pli!l~i:ln, Co11llde1tllil!lly1!1 gqv,mt1dh;, 31.i tl.fi:C, t2l ,tnd 37 CiFR 1. l1 ·~lld t 14, trllittotteotlb!i fHsllm11ted ii) til<e 1 fl'!l11u!e II'> 
comple!~, lntiudl!l$1 gaihtrl1W, P~!l!lf\Q, 1llld $ubmiltln~ th~ ®l'!lpltted i!ppllcajlof! form. lo l!ie U$.PTO, itrne WIO var,j .d&!)\lndln9 UP,Qn lhE!J!ldlvldu.il ~ae. Ar\y 
oommiml$ on the Mrt'l®JltOfllrtl~.vou «lqulre.fo miM):itew ll1~ fr:itm!lrrdlor liug9eliUona for mduQlng !1111 f:iurden, 11houtd bl! s.e~t IQ Ille Chl~flnlom1atton Offtcer, 1).8, 
P~ntaml Tfil~amark.Offi<r&c, U.$, Os11:artmarrt 1:1[~~i®. P,O, ~ 1400, Atexllri~iia, VA ll313•1450, DO {lfQT SEND FEES OR COMl'LETE!D FORMS TO 
THIS ADORfl:SS, $ENI) TO! ComritlHlonerfor Paterils, P,O, 8Ql!.1450, Alt,~111'.l(lria, VA2231,M46l.t 

/fyo,; tlili'id 85$/SfilnCi,ln i»itlp/,;P/ng the filrm, r:al11,6(j/J..PTO,!lc1!/fJ1.1nd siJ/eQtCpl/Qn ;t; 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLIC.A TION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDWIDTH 
Invention 

As the below named inventor, I hereby declare that 

This declaration 
is directed to: 

The attached application, or 

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

filed on August 5, 2014 

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

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

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

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

LEGAL NAME OF INVENTOR 

Inventor: INDER M. SODHI 

Signature: ~!tr 

Date (Optional}: ________ _ 

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

This collection of infom1aUon is required by 35 U.S.C. 115 and 37 CFR 1.63. The 1nformal1on is required to obtain or retain a beneHt by the public which Is to me {and 
by the USPTO 10 process) an application. Confidentiality Is governed by 35 U.S.C. 122 anll 37 CFR 1.11 and 1.14. This colleolion Is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the IJSPTO. Time will vaiy depending upon the individual case. Afll/ 
comments on the amount of11me you require to complete this rorm and/or suggestions for reducing this burden, should be sent to the Chieflnformalion Officer, U.S. 
Patent anct 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 .0, Box 1450, Alexandria, VA 22313~1450. 

If you need assistance in completing the form, ca/I 1•800•PT0•9199 and select option 2. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title 9f ENABLING A NONmCORE DOMAIN TO CONTROL MEMORY BANDWIDTH 
lrWention 

Ai; the below named inventQr, 1. hereby·declare that: 

This declaration o· · . 

is directed to: 
The attached application, or 

Ii United .States appli.oatron or PCT iriternatlonal application number. 14/451,807 
filed on ___ 5-•_2_0_1_4 __ _,_ ___ _ 

The above-iden.t!tled appllcation was made or authorized to be rnadeby me. 

I believe that 1 am the original inventor or an orlQlnaljoint inventor ofa claimed invention in the application. 

I hereby aol<nowfedge that any willful false statement made In this declarl;;lllon is punishable under 18 U.S.C. 1001 
by fine or imprisonment of riot more than five (5) years, or both. 

WARNING: 
Patitloner/appUcant is cautioned to avoldsubrnltting personal Information in documents filed In a patent applicatlon that may 
contribute to identity theft, Personal information such as socml securtl.y riumbers, bank account numbers, or credit Cii!rd numbers 
(other than a check or credit card authori;i:ation form PT0-2038 submitted for payment purposes) ts never required by the USPTO 
to support a petition or an application. If ttils type bf person~l lnformetlon is included In documents submitted to the USPTO, 
petitioners/applicants shotild c;oMider redacting such personal in"formaUon from thl1ldO.eumentfl bef<:>re submitting them to the 
llSPTO. Petltioner/appllcaot: le advised thl:lt the record ofa patent application is availl'!lb~ to the pubJlc atter .Pul;)llcallon of the 
application {unless a non.pubJitation requestin eompltance with 37 CFR t213(a) is madt in the application) or Issuance of a 
patent. Furihermore, the recxm:lfrom an abandoned appllciltkm may also beavailable to the publlcifthe a[Yplication ls 
refen,nCEid in a published 1:1ppllcatlon or an iS$Ued patent (see 37 CFR 1.14) .. Checks and credit card author.izatioo forms 
PTO~2038 :11upmitted for payment purposes are not retained In tM .application file and therefore are not publicly availabl'ii. 

LEGAL NAME OF INVENTOR 

Inventor: EFRAIM ROTEM /,,,, ,/ Date (Opllonal) :.~. to_R~-+/2-~ ...... ·f½_· .·.t2_,_l)_f_v__,_.._ 

Signature: ______ ......,/.,,.·_·_......,;...,,......,..;;;.....==---'-----------------------
Note: An application dQta sneet 
bElan previously tiled. Use 

or lllQ!l.lvalent), including naming the entire Inventive entity, must accompany this form or must have 
/AIA/01 form foreech addilional Inventor. 

'thl!I Ol.)lieclion Qf inforrm1tlcm I$ Jllqulted by. 35 U,$.C. 11!> tind 37 CFR 1.,63. ibe. ln!ormatl<m {s re.t111lred ro obtain or rstain. a benefit bylhepubHc which is to file (and 
oy lhll \JSPTO b:l .Proca&s) an app1ioi;liQn. CQ1'1fidenuo1111y ls govllmed ~Y 35 U,S.C. 122 am! 37 CFRM 1 and 1.14 •. Tills 001J~etl1:>11 Is estlm~tea to teke 1 minute to 
Qomple!ll, lnoludlng ge.tnerin9, preparing, and ilubn,llt1119 thaCQmpleted appllta\lon fi,lrt'I lo tl1$ USPTO. Time WIii. very t!epi.nding up:oo llie Individual oase.Aey 
comrrients.on lha amou11t<if Ume ~ou requl~ .to CQmplete tlils form andli:,r suooestrons for reducing 11'\ls burden, should: be sent to lha Chteflnform~jtor, OffiC$f, U.S. 
P1:1tentand Trad.emerk Office, l,/;S. Oe.partment of Commer~. P,O. Box 1450, Aleiacrdna, VA 22313,1450, BO NOT SENO Fl;!ES OR COMPLETED FORMS TO 
fH1$ AODRESS. Sl::ND TO: Comml$$loner for Pamnta, P,O. Box 1450, Alexandrla, VA 22.313-1450. 

If you neel:i assistance In complelfng the fotm, call 1.flilO-PT0-9199 and l!lllacf op/Ion 2. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPUC.ATION DATA SHEET (31 CFR 1.76) 

Title of ENABLING A NON~CORE DOMAIN TO CONTROL MEMORY BANDWIDTH 
Invention 

As the below named inventor, I hereby declare that: 

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

Ill United Statea application or PCT international application number 141451,807 

filed on August 5, 2014 

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

I believe that I am the original inventor or an original joint Inventor of a claimed invention In the application. 

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

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal Information in documents flied In a patent appllcatlon that may 
contribute to Identity theft. Personal infQrmatlon such as social security numbers, bank account numbers, or credit card numbers 
(other than a oheok or credit card autho~izatlon form PTO-2038 submitted for payment purposes) Is never required by the USPTO 
to support a petition or an application. If this type of personal Information Is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant Is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CPR 1.213(a) Is made In lhe application) or Issuance of a 
patent. Furthermore, the record from an abandoned appllcatlon may also be available to the public if the application Is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: DORON RAJWAN 

Signature: 

Date(Optlonal): /!/! f 1I ~~ 
/ 

Note: An appllcatlori data sheet (PTO/SB/14 or equivalent), Including naming the entire Inventive tinllty, must accompany this form or must have 
been previously filed. Use an additional PTOfAIN01 form for each additions! Inventor. 

Thie collectton of Information Is re1:1ulred by 35 U.S.C. 115 and 37 CFR 1.63. The lnformaflori Is required to obtain or retain a benefit by the pub!lc which ls to file (end 
by the USPTO to p~ss) an app!leatlon. Confldentllllltyls govemed by 36 u.s.C. 122 and37 CFR 1.11 and 1.14. This collect!on ls estimated to take 1 minute lo 
complete, lnctmltng gathering, preparing, and llUbmlttlng the eomplaied app!loallon form to the USPTO. nme will v111ry depi!ndlng upon the !m:tlvldu11I cue. Any 
eommenu; on the amount of llme you require Ill complete this fO!ITI and/or suggesHons for reducing this burden, should be sent to Ille Chief lnformauon Ollloer, U.S. 
Patent and Trademark Office, U.S. Deparlment of Commerce. P.O, Box 1450, Alexantlrla, VA 22313-1450, 00 NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Pat1mts, P.O. Box 1450, Alexandria, VA 22313•1450. 

Jfyou nliled os:;l$lence In oomp/1,//ng Ille fom,, call 1•8()1}.PT0.9199 end 11!1/sci option 2. 
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DECLARATION (37 Off{ 1.&3fFOR UTILITY QR oe~tGN APPLICATION USING AN 
APPt.lCATION OATASHEEft:{37 CFR'l.16) 

rmeof ENABLING A NON~CORE DOMAJN TOCONTROL MEMORY BANDWIDTH 
Invention 

The attached appUceUon, or 

United State, application or PGT international appiloa!lon number 14/ 451,807 
ffled on August 5, 2014 

I believe that I l:)IT1theoriglnal inventor or an original joint iriven!t1rof~ olaiJ'll!lld inventicin Jh the appl!oatlon. 

i hereby aoknoWledije that any wlllful lal\,a 6tafem1:mtma<le lh tnl~ l.ieclaratlon bi punishable 1.1n:der 1 a· U.EtC. 1001 
byflne or Imprisonment of not mr,re than !'iv, {~) years, or both. · · 

WARNING: 
Petitlooerlappllci!lntls oaut!ort~<i toJ:1void s~bmltting pel'$1;rna} lnfqrm,tlon In dOJ::urnert11tfiledi:n: a patent. applitmtkm that may 
c-0ntrlbute to !i:1$ntlty theft. Petilooat 1riforrnation such a& sociatseot1r oumber&i bank accoi+nt m.untierlS, or oretUt Oll\fd nµn,peri 
(othl!r th111n ~ cfleel< or~dttC111rd aut · · · 
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app!IC<i!tlon (tif)tess11t 11~m-publicat1011requ~t l~ c1?mpu1.10.cewitli Sr GFR t213(a) !smadein '!ht applklatlt:lfl)Qr issuance tit 1.1 
pateflt. Furthermor$. the J&C9rdfttm an ab~ndQJ'l~d applloaUon. n'l!lY tJso.bei:iv1Uabteto th~ put>Hc ifthe iilPPll~tfon ts 
referenoetln a publ!~heill applieat.i(lti or an issuea patent {see ~Y cf'/R 1, 14) .. Checks snd c(6(1~ card autnorization rorms 
PTQ~:2038 submitted for payrnll)ntpl!l:pos~s. are not retained in tf'l$c applicatli:m ftl!il and therefore are not publloly avaffable. 

LEGAL NAME OF INVENTOR 

inventor: EUEZER WEISSMANN 
J.,~~~,i•' Slgnature, _________ ~_·~-..,.,•" ... '.-1,'· ..... ___ .,..... _______________ _ 

1\11)!\t Ari t1pplk:atlo ll da~ sh set {PT0/8811 .4 Qr ~qu!vattrn); · 1netudlngc n~mlng thlll i,fnllre inv~ntlva 111ntfty, I\Jllst aoozmpany th!$ form o.r mu.st hli:ve: 
l:leen titeVll)usJyfllad ... t/lii(! 11r.i·lll:tal11®al PTQIAIA/01 r~rm for~aooa&iitlQnal invst1fQJ. 

ctJll'IPlell¾, kl<!llidln9 gillhll!ng, 
111\!llffl(llilliJiil1l11!il!IIQQn!l;)fll . . . .· ·.·. .. . . .·. .. . . .· 
P,~111ntan<'l Ti:ad0m3fkOlfl<», . . . . .. .· .. . . . . . . VA~231S.14$~. ® NOTSISNO f'l!!!:S ORCOMPL!:!t!:O rORMS T• 
THI$ ADORES$. Jf;NO TO:CQl11llll$JiQl!j!!' ~or Pffl~t, 1;1;), ~oxi.a!JO, $1il.~a~fit,VA.23).13•f41.Q, 

lfyou /l'l/lid(f!)$/,mincei11 compl@llllf! ~ fli!m, ~I f,8lJO,Jl>T0,919Qtmd~ bpt/Jitl 2. 
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PTO/AW01 (!)8-12) 
ApprQved (or use through OJ/31(2014, 0MB 0651-0032 

U.S Patent and Tra(lamarlcOffice: US. DEPARTMENT OF COMMERCE 
Under Iha Paperwork Reduction Act of 1995, no peraons are required to respond to a collection of lnformallon unless lt·dlsplays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) UTILITY OR DESIGN APPLICATION USING 
APPLlCATlON DATA SHEET (37 1.76) 

Title of ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDWIDTH 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: · • 

11 
The attached application. or 

United States application or PCT international application number 141451,807 

filed on August 5, 2014 

The abo11e-identified application was made or authorized to be made by me. 

! believe thJlt I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration Is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than fl11e (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent appllcatlon that may 
contribute to identity theft. · Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO,2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO. 
petltloners/applicants should consider redacting such personal information from the documents before submitUng them to the 
US PTO. Petitioner/applicant is advised that the reoor,;l of a patent application is available to the public after publication of the 
application (unless a non-publication request itl compliance with 37 CFR 1.213(a) is made in the application) or issuanc;e of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced In. a published application or an issued patent (see 37 CFR 1. 14), Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional):. ________ _ 

Note: An application .data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany thl11 form or must have 
been previously filed. Use an additional PTO/AIA/01 form. for each additional inventor. 

This collection 0f lnfOll'nalion is required by. 36 U.S.C. 11 Sand 37 CFR 1.83, The information is required to obtain ar retain a benefit by the public which iii lo tile (and 
by the USPTO to proces&) an application. Confii:kmliality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Thle(lo!laciion ls estimated lo take 1 minute to 
complete. Including gathering, preparinl), and submltlltill) lh!l! lX:ltnpleted application form lo the USPTO. Time will vary depending upon the individual case. Any 
commen\s on the amount ol lime yo11 require to compl&ti;, !hls form and/or suggestions for reducing !his burden, shou!o be sen! to the Chief Information Olfleer, 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 1480, Alexandria, VA 22313-1450. 

ff you need 11ssist11nce in completing the form, cttll 1-aao,,pro,4199 and slll&ct opffon 2. 
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Electronic Acknowledgement Receipt 

EFSID: 34871059 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US(P38407C3-Cl) 

Receipt Date: 16-JAN-2019 

Filing Date: 

Time Stamp: 13:36:50 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

138902 

1 Transmittal of New Application 
ITL2492C4USPatentApplication 

no 2 
Trans.pdf 

6Sfc5fc3629a8aaf0bb444076bb4d6070569 
1e83 

Warnings: 
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Information: 

1823311 

2 Application Data Sheet ITL2492C4USADS.pdf no 10 
dc7423ca7111 e8401 bb227d263a5f1f8a2a 

d6b4 

Warnings: 

Information: 

120045 

3 
ITL2492C4USPatentApplication 

yes 14 
.pdf 

c3575d2a111f206a329396c11aa69f5ea858 
4905 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 12 

Claims 13 13 

Abstract 14 14 

Warnings: 

Information: 

44315 

4 
Drawings-only black and white line 

ITL2492 USDRAWI NGS.pdf no 5 
drawings 

6fca6589866aa55Sf5755Sae0d6bdefe4a07 
7f86 

Warnings: 

Information: 

954905 

5 Oath or Declaration filed ITL2492USExDecs.pdf no 6 
fd 1 ac1d80a69c8f11fed5558f0d7ffc47f6cb9 

e3 

Warnings: 

Information: 

Total Files Size (in bytes) 3081478 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/249,103 01/16/2019 2688 0.00 ITL2492C4US (P38407C3-Cl) 1 1 

47795 

CONFIRMATION NO.1553 
FILING RECEIPT 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUITE 750 
HOUSTON, TX 77057-2620 

1111111111111111111111 m~mll!Ullllln~ 111111111111111 IIII IIII 

Date Mailed: 02/08/2019 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Avinash N. Ananthakrishnan, Portland, OR; 
lnder M. Sodhi, Folsom, CA; 
Efraim Rotem, Haifa, ISRAEL; 
Doran Rajwan, Rishon Le-Zion, ISRAEL; 
Eliezer Weissmann, Haifa, ISRAEL; 
Ryan Wells, Folsom, CA; 

Intel Corporation, Santa Clara, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 15/381 ,24 1 12/16/2016 
which is a CON of 15/138,505 04/26/2016 PAT 10037067 
which is a CON of 14/451,807 08/05/2014 PAT 9354692 
which is a CON of 13/282,896 10/27/2011 PAT 8832478 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/06/2019 

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

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Enabling A Non-Core Domain To Control Memory Bandwidth 

Preliminary Class 

360 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only 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 US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/249, 103 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 1 (37 CFR 1.16(i)) 
minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 460 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 1720 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

CD AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If 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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UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

ITL2492C4US 
16/249,103 

47795 

01/16/2019 A vinash N. Ananthakrishnan (P3 8407 C3-C 1) 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUITE 750 
HOUSTON, TX 77057-2620 

CONFIRMATION NO.1553 
FORMALITIES LETTER 

11111111111111111 lllll ll]~!l]!~l!~IU!IHUHll lllll lllll lllll 11111111 

Date Mailed: 02/08/2019 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

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

• The statutory basic filing fee is missing. 
• The application search fee must be submitted. 
• The application examination fee must be submitted. 
• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 

The surcharge is due for any one of: 
• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

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

• $ 300 basic filing fee. 
• $ 160 surcharge. 
• $ 660 search fee. 
• $ 760 examination fee. 
• $( 0) previous unapplied payment amount. 
• $1880 TOTAL FEE BALANCE DUE. 
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

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

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

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

/cnguyen/ 

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. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors Avinash N. Ananthakrishnan, et al. 

Serial No.: 16/249,103 

Filed: January 16, 2019 

For: Enabling A Non-Core Domain To 
Control Memory Bandwidth 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

§ Group Art Unit: 
§ 
§ 
§ Examiner: 
§ 
§ 
§ Atty. Dkt. No.: 
§ 

2688 

Unassigned 

ITL.2492C4US 
(P38407C3-Cl) 

REPLY TO NOTICE MAILED FEBRUARY 8, 2019 
Sir: 

In response to the Notice to File Missing Parts ofNonprovisional Application mailed 

February 8, 2019, please find attached: 

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

The requisite fee of $1880.00 is being charged to a credit card. The Commissioner is 

authorized to charge any additional fees required, or credit any over payment, to Deposit 

Account No. 20-1504. 

Date: April 3, 2019 

Respectfully submitted, 

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

Customer No.: 4 7795 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors A vinash N. Ananthakrishnan, et al. § Group Art Unit: 2688 
§ 

Serial No.: 16/249,103 § 
§ Examiner: Unassigned 

Filed: January 16, 2019 § 
§ 

For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C4US 
Control Memory Bandwidth § (P38407C3-Cl) 

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

INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

Under 35 U.S.C. § 120, this application relies on the earlier filing date of application 

serial number 15/381,241, filed December 16, 2016, which is a continuation of U.S. Patent 

Application Serial No. 15/138,505, filed April 26, 2016, now U.S. Patent No. 10,037,067, issued 

July 31, 2018, which is a continuation of U.S. Patent Application Serial No. 14/451,807, filed 

August 5, 2014, now U.S. Patent No. 9,354,692, issued May 31, 2016, which is a continuation of 
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Application Number 16249103 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor J Avinash N. Ananthakrishnan, et al. 
ST A TEMENT BY APPLICANT Art Unit 2688 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number ITL.2492C4US P38407C3-C1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D 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 

D 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). 

D See attached certification statement. 

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

D 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 /Mark J. Rozman/ Date (YYYY-MM-DD) 2019-04-03 

Name/Print Mark J. Rozman Registration Number 42,117 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 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 22313s1450. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16249103 

Filing Date: 16-Jan-2019 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Filer: Mark J. Rozman/Stephanie Petreas 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1880 
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Electronic Acknowledgement Receipt 

EFSID: 35614179 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Receipt Date: 03-APR-2019 

Filing Date: 16-JAN-2019 

Time Stamp: 12:45:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1880 

RAM confirmation Number 040319INTEFSW12465900 

Deposit Account 201504 

Authorized User Stephanie Petreas 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 
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37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

69559 

1 
Applicant Response to Pre-Exam 

ITL2492C4USReplytoNFMP.pdf no 1 
Formalities Notice 

b4e27a 139bf6f6531 df988d3d0b629ea21 0 
70c93 

Warnings: 

Information: 

3396709 

2 
Information Disclosure Statement (IDS) 

ITL2492C4USlnitiallDS.pdf no 32 
Form (SB08) 

fa4a7b92b4dd 1 0c1 2e49f337cd 1218f3c52e 
9f51 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

37585 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
08c3a4d0c68ea402701908d26 7d cb31403 

0d8a0 

Warnings: 

Information: 

Total Files Size (in bytes) 3503853 

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

New AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/249,103 01/16/2019 2688 1880 ITL2492C4US (P38407C3-Cl) 1 1 

47795 

CONFIRMATION NO.1553 
UPDATED FILING RECEIPT 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUITE 750 
HOUSTON, TX 77057-2620 

1111111111111111111111 m~mll!l~lltlt~ 111111111111111 IIII 1111 

Date Mailed: 04/05/2019 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Avinash N. Ananthakrishnan, Portland, OR; 
lnder M. Sodhi, Folsom, CA; 
Efraim Rotem, Haifa, ISRAEL; 
Doran Rajwan, Rishon Le-Zion, ISRAEL; 
Eliezer Weissmann, Haifa, ISRAEL; 
Ryan Wells, Folsom, CA; 

Intel Corporation, Santa Clara, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 15/381,241 12/16/2016 PAT 10248181 
which is a CON of 15/138,505 04/26/2016 PAT 10037067 
which is a CON of 14/451,807 08/05/2014 PAT 9354692 
which is a CON of 13/282,896 10/27/2011 PAT 8832478 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/06/2019 

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

Projected Publication Date: 07/11/2019 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Enabling A Non-Core Domain To Control Memory Bandwidth 

Preliminary Class 

360 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only 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 US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/249, 103 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 1 (37 CFR 1.16(i)) 
minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 460 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 1720 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

CD AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If 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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UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

ITL2492C4US 
16/249,103 

47795 

01/16/2019 A vinash N. Ananthakrishnan (P3 8407 C3-C 1) 

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

Title:Enabling A Non-Core Domain To Control Memory Bandwidth 

Publication No.US-2019-0212801-A 1 
Publication Date:07/11/2019 

CONFIRMATION NO.1553 
PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~!IIUIHHll lllll 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

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

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

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/249, 103 01/16/2019 • To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (c)) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(kl, (il, or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (o), or In\\ 

TOTAL CLAIMS 
minus 20 = . 

X $ = (37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = . 

X $ = (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 

CLAIMS HIGHEST 

07/24/2019 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::E Total • 20 Minus ** 20 =0 X $ = 0 C 137 CFR 1.16"1l1 

z Independent ·3 Minus *** 3 =0 X $ 0 w (37 CFR 1.16(h)) = 
::E D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total * Minus ** = X $ = ::E (37 CFR 1.16(1)) 

C Independent * Minus *** X $ z 137 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::E 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16/i)) 

TOTAL ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors Avinash N. Ananthakrishnan, et al. § Group Art Unit: 
§ 

Serial No.: 16/249, 103 § 
§ Examiner: 

Filed: January 16, 2019 § 
§ 

For: Enabling A Non-Core Domain To § Atty. Dkt. No.: 
Control Memory Bandwidth § 

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

PRELIMINARY AMENDMENT 

Dear Sir: 

Please amend the above-referenced patent application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/ Arguments begin on page 6 of this paper. 

1 

2688 

Unassigned 

ITL.2492C4US 
(P38407C3-Cl) 
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Amendments to the Claims: 

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

Listing of Claims: 

Claim I ( cancelled) 

Claim 2 (new): A processor comprising: 

a plurality of cores including a first core operable at a first voltage and at a first 

frequency, and a second core operable at a second voltage independent of the first voltage and 

at a second frequency different from the first frequency; 

graphics processing circuitry coupled to the plurality of cores to perform graphics 

operations, the graphics processing circuitry independently operable at a third frequency 

different from the first frequency and the second frequency; and 

an interconnect to couple the graphics processing circuitry to a memory device, the 

interconnect operable at a fourth frequency different from the first, second, and third 

frequencies. 

Claim 3 (new): The processor of claim 2, further comprising: 

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

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

Claim 4 (new): The processor of claim 3, further comprising: 

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

circuitry to operate at the third frequency. 

Claim 5 (new): The processor of claim 4, wherein the second power management 

circuitry and/or logic includes a mapping of selectable frequencies of the graphics processing 

circuitry to selectable frequencies of the interconnect. 

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

circuitry and/or logic is to select the fourth frequency for the interconnect based on detecting 

2 
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operation of the graphics processing circuitry at the third frequency. 

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

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

Claim 8 (new): The processor of claim 7, further comprising: 

power management circuitry and/or logic to cause the non-core power domain to 

operate at a different frequency from the first and second frequencies of the first and second 

cores, respectively. 

Claim 9 (new): A system comprising: 

a system memory; 

a plurality of cores coupled to the system memory; 

a first core of the plurality of cores operable at a first voltage and at a first frequency, 

and a second core of the plurality of cores operable at a second voltage independent of the first 

voltage and at a second frequency different from the first frequency; 

graphics processing circuitry coupled to the plurality of cores to perform graphics 

operations, the graphics processing circuitry independently operable at a third frequency 

different from the first frequency and the second frequency; and 

an interconnect to couple the graphics processing circuitry to the system memory, the 

interconnect operable at a fourth frequency different from at least the first and second 

frequencies. 

Claim 10 (new): The system of claim 9, further comprising: 

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

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

Claim 11 (new): The system of claim 10, further comprising: 

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

circuitry to operate at the third frequency. 
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Claim 12 (new): The system of claim 11, wherein the second power management 

circuitry and/or logic includes a mapping of selectable frequencies of the graphics processing 

circuitry to selectable frequencies of the interconnect. 

Claim 13 (new): The system of claim 12, wherein the second power management 

circuitry and/or logic is to select the fourth frequency for the interconnect based on detecting 

operation of the graphics processing circuitry at the third frequency. 

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

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

Claim 15 (new): The system of claim 14, further comprising: 

power management circuitry and/or logic to cause the non-core power domain to 

operate at a different frequency from the first and second frequencies of the first and second 

cores, respectively. 

Claim 16 (new): The system of claim 9, further comprising: 

a chipset coupled to the plurality of cores, the chip set comprising a plurality of 

interfaces to couple the cores to a plurality of 1/0 devices. 

Claim 17 (new): The system of claim 16, wherein one of the 1/0 devices 

comprises an audio generation device. 

Claim 18 (new): The system of claim 17, wherein one of the 1/0 devices 

comprises a video rendering device. 

Claim 19 (new): The system of claim 18, wherein one of the 1/0 devices 

comprises a user input device. 

Claim 20 (new): The system of claim 19, wherein one of the 1/0 devices 

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

means for operating a first core at a first voltage and at a first frequency while 

concurrently operating a second core at a second voltage independent of the first voltage and at 

a second frequency different from the first frequency; 

means for independently operating a graphics processor at a third frequency different 

from the first frequency and the second frequency; and 

interconnect means to couple the graphics processor to a memory device, the 

interconnect means operable at a fourth frequency different from the first, second, and third 

frequencies. 

5 
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REMARKS/ARGUMENTS 

In view of the above amendment, the application is now in condition for allowance and 

the Examiner's prompt action in accordance therewith is respectfully requested. The 

Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit 

Account No. 20-1504. 

Date: July 24, 2019 

6 

Respectfully submitted, 

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

Customer No.: 47795 
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under the first inventor to file provisions of the AIA. 

1. This application has been examined. Claims 1-21 are pending. 
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Specification 
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Double Patenting 
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only obvious wording variations. 

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

Allowable Subject Matter 

6. Claims 3 and 10 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

7. The following is an Examiner's statement of reasons for the indication of 

allowable subject matter: Claims 3 and 10 are allowable over the prior art of 

record because the prior arts, cited in its entirety, or in combination, do not teach 

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

Petitioner Samsung Ex-1004, 0104



Application/Control Number: 16/249,103 
Art Unit: 2185 

Page 4 

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

second frequency. 
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Initial~ No Numbara Coda2j Code4 Date . Passages or Ralevani Doot1ment Fl(lures Appear 

1 EP 1282030 EP A1 2003.-05-02 Mitsubishi t<en_ki 
Kabu$1'.liki Kaislla 

If you wi11h to add additional Foreign Patent Document citation Information plea{le Glick the Add button 

NON~PATENT LITERATURE DOCUMENTS 

examine, Cite 
'Include name of the author {in CAPITAL LETTERS), title of the article (When appropriate), title.of the item 

lnitlals* No . (book, maga;i:l!'ie, Journal; serial, symposium, catalog, etc), date, pages(s), volume-Issue number(s), 
publisher, city anlil7or country where published. 

1 
U.S. Patent Apptl~ilon No. 12/889, 121, ''Previdlng Per Core Voltage and Frequenoy Control," filed September 23, 
201.0, by Pakaj Kumet. 

2 
SPEC-Power. and Performance, Design Overview Vi .10, Standard Performan@ lnl'ormallon Corp., Dotob.er 21, 2006, 
6 pages. 

3 
U.S. Patent Applicafion No. 1 i/070,7lJO, "Obtaining Power Pmfite IAformaUon With Low Overhead," filed March 24, 
2011, by Robert Knight 

4 
ANOOP !YER, et al., "Power and Performance Evaluation of Globally Asynchrooous Locally Synchronous 
Prooos.sorn.'' 2002, pag~s 1-11. . 

5 
GREG SEMERARO, et al., "Hldl11g Synchro11i:za!ion Delays In A GALS Processor Mieroarchiteeture," 2004, pagoo 
1·13. 

6 JOAN-MANUEL PARCER~SA, et al., "Eflio1ant Interconnects for Clustered Mlci'oarohitect1:1rns," 2002, pages 1·10. 
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( Net for fubmi11Uon undtr 37 CFR 'U9) 

. Exanilner Nam& 
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7 
GRIGORIOS l\AAGKLIS, at al., "Profll&Basad DyAamic Volta~ and Frequenay Soalllng for a Multiple Clock Oomaln 
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e · GREG SEMERARO, et al., "Dynamic Fr.equeMy and Volraga Control for a Mulliple Clock Domain Ar,chl!ac!urf!, • 2002, 
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. GREG SEMEAARO, "Energy-Efficient Processc;ir Design lJslng Multlp10 Clock Domains with Dynamic Voltage and 

Frequency Scaling," 2002, pages 29-40. 

10 DIANA MARCULESCU, "Appllcatloo Adaptive Energy Efltciimt Clustered Archlleotures," 2004, page~ 344-349. 

11 L. BE.NINI, et al., "System.Level Dynamlo Power Management," 1999, pages 23-31. 
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RAMNDRA JEJURIKAR, et al., "Leakage Aware Dynamic Voltage ScaUng For Real-Time Emboodecl System$," 2004, • 
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RAVINDRA JEJURIKAR, el al., "Dynamic Slack Reclamation With Procraellnatlon Sotmdullng In Real-Time Embedded 
Systems,'' 2005, pages 13-17'. 

14 Ft TOOLING, et at, "Some Strategies For Kalman Filtering and Smoolhln(I," 1996, pages 1-21 .. 

15 FtE. KALMAN, "A New Approach To.Linear Flltermg ar:id PrediolionProblems,81960, pages 1·12. 
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If you wish ·to add additional nonmpatent literature docum~nf cit~tion information please click the Add button 

EFS Wab2.1.f1 

• 

• 

D 

D 

D 

D 

D 

D 

0 

D 

Petitioner Samsung Ex-1004, 0140



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/ 

• INFORMATIPN DrBClOSURE 
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. { Not fbr .stibmiS$IOn under 37 CFR 't99) 

· Applics~!on Number 

· Filing Date . 

olt 
Ex~mlner Name . . . 

Attorney Oocket N1,1mber 

1 U.S. PateotApplioation Serial N0.13/28M14, filed Octob@r31, 2011, eritltled "CONTROLLING A TUROO MODE 
FREQUENCY OF A PROCESSOR," by AVINASH N. ANANTH(l.KRISHNAN, et al. {2494) 

U.S. Patent Appllcatio11 Sl'lrlal No. 13/226,61'7, flied September 6, 2011, entitled ''DYNAMICALLY ALLOCATING A 
2 POWER 8UOGET OVER MULTIPLE. DOMAINS OF A PROCESSOR," by AVINASH 1\1. ANANTHAKRISHNAN, et al. 

(2495). 

U .$. PateotAppll'1liitton Serial No. 131241,580, flied September 28, 2011, entitled "COKITROLLINC:l TEMPERATURE 
3 OF MULTIPLE DOMAINS OF A MULTI-DOMAIN F'ROCESSOR," by AVINA.SH N. ANANTHAKRISHNAN, et af. 

(2496) 

4 U.S. Patent Application Serial No. 13/285,lie!ii, filed October 31, 2011, entitled ''DYNAMICALLY CONTROLLING 
CACHE SIZE TO MAXIMIZE ENERGY EFFICIENCY,• by AVINASH N. ANANT.HAKRISHNAN, et al. (2497) 

U.S •. Patent Applicatipn Serial No. 13/282,94.7, lllad Oot9bE!t 21, 20'11, El!llltled "CONTROLLING OPERATING 
5 FREQUENCY OF A CORE DOMAIN VIA A NON-OOAE DOMAIN OF AMVLTI-OOMA.IN PROCESSOR," by 
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Application Number 
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Art Unit 

Examiner Nitlme 

Attorney Docket Number ITL.24.92~LiS,(P36407C,?·-CA ------------------------~--- _..,,... ____ .,_..... 

1 . U.S. Patent and Trademark Office, Office Action mailed July 31, 2014, in U.S. appliealion no. 13(247,564. (2491) • 

2 U.S. Patent and Trademark Office, Office Action mailed January 16, 2014, with Reply fila<l April 9, 2014, In U.S. D application no. 13/247,564. (2491) 

3 
U.S. Patent and Trademark Offi~. Office Action mailed June 6, 2014, with Reply flied Septemtier 4, 2014, in u .S. • application no. 13/282,947. (2493) 

4 U.S. Patent and Trademark Office, Office Artlon mailed May 16, 2014, with Reply flied Augusf 12, 2014, in U.S. • application no. 131285,414. {2494) 

5 
U.S. Patent and Trademark Office, Final Office Action .malled May 14, 2014, with Request for Continued Examination • filed August 13, 2014, In U.S. applioolion no. 131247,580. (2496) 

6 U.S. Patent and Trademark Office, Office Action mailed August 16, 2014, In U.S. application no. 13/285,465. (2497) • 
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If you wish to add additional Foreign Patent Docum~nt oi~tt<m. lnformatlon please click. th(:) Add button 

NQtH~AT~NT UTERA.TURE OOOPJMiNTS 

Examiner Cite 
Include name of the author .{in CAPITAL lE;TTERS), title ofthe article (when appropriate), tide oftha item 

Initials* No (book, magaiifle,.journal, serial, symposium, catalog, etc:), date, pages(s.), volume-issue number{s), 
p1.1bllsher, ~lty and/or country where pUbflsbed. 

1 DAVIB L, Hilt., et al., #The Unc1:mll: A Modular Ai,proach To Feeding The Hig(1.;Performance Col\lls," Intel Te,chnology 
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INTERNATIONAL SEARCHING AUTHORITY, "Notltlcation ofTransmi~l ofthe lntarpaiional Search Report and the 
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US2012/057!:155, 
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.. E*amlner Stgriature I /RAYMOND N PHAN/ . I Date Considered I og/n?/?n, a 
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1 See Kind Codt;1s of US~TO Patenmocumen!1' at~~IJ§f'J.Q.'lQll or MPEP 001.04. 2 Enie, offiqirthat Issued lhe doe~ment, by1hetwo.letter code (W!PO 
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Application Number 16249103 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor J Avinash N. Ananthakrishnan, et al. 
ST A TEMENT BY APPLICANT Art Unit 2688 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number ITL.2492C4US P38407C3-C1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D 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 

D 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). 

D See attached certification statement. 

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

D 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 /Mark J. Rozman/ Date (YYYY-MM-DD) 2019-04-03 

Name/Print Mark J. Rozman Registration Number 42,117 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 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 22313s1450. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number 16/249, 103 

Filing Date January 16, 2019 

First Named Inventor 
Avinash N. Ananthakrishnan, et al. 

Title Enabling A Non-Core Domain To Control Memory Bandwidth 

Art Unit 2185 

Examiner Name Raymond Ngan Phan 
Attorney Docket Number ITL.2492C4US (P38407C3-C1) 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Mark J. Rozman/ Date (Optional) 

Name Mark J. Rozman Registration 42117 
Number 

Title (if Applicant is a attorney 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I Intel Corporation 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

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

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA. 
Document Description: Power of Attorney 

PTOiAiN/328 (07-13) 
Approved for use through 11/30/2014. OM8 065'1-0051 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduc;tion Act of 1995. no persons are required to respond to a collection of inforrnallon unless i! displays a valid 0MB control number 

[: ::J 
I hereby revoke ail previous powers of attorney given in the application identified in §lt!Jer the attached transmittal letter or 
the boxes below. 

-~----------~~~~~««~ •· 

Application Number Filing Date ! 
I 

(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

0 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attomey(s} or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the appi!cat!on referenced in 
~~ attached transmittal letter (form PTO/AlA/82A) or id,~ntified above: r·-4??gS 

·--·----·--1 • I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our atiomey{s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIN82C.) 

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

~ The address associated with the above-mentioned Customer Number 

OR 

• The address associated with Customer Number: r·· 
.... ...1 OR 

Firm or 
individual Name 

Address 

City I Stale I I Zip I 
Country 

Telephone I Email I 

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

Intel Corporation 

• inventor or Joint Inventor (titie not required below) 

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

0 Assignee or Person to Whom th1s Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

• Person Who Othervvise Shows Sufficient Proprietaiy ln!erest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or is concurrently beinQ fi!ed with this document) (provide siqner's title if aoolicant is a iuristic entity} 

SIG.NAT'"";; ,vf Applicant for Patent 

The undersigned (whos~Jg supplied bei~is 3ut~d to ,act on beha!f of the applicant (e.g.; where the applicant is a juristic entity). 

Signature A:._/"7 __ ~ y < ! Date (Optional) I 
Kerry Tvf~t ~ - -

Name 

Title Assistant Director of Patents 

NOTE: Signature - This forrn must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications, If more than one appiicant, use multiple forms. 

r:?.JT otai of i forms are subrnitted. 
Th1s col!eclion of mfonnauon ,s ;eqrnred by 37 CFR 1.131, 1.32, and 1.33. The infocrnation 1s required to ob!a1n or retain a benefit by the public which :s m f11e {and by the 
USPTO to prc,ceS$) an application. Confidentiality is govemr,d by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
Including gathering, preparing, a11d submitting the complet,~d appik;ation form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to compiete this form ar.d;or suggestions for rr;ducing ,11is burden, should be sent to the Chief Information Officer, U.S. Pater:! and Trademark Office, U,S. 
Departmen! 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. 

ff you need assistance in completing the form, ca/11-800--PTO-9199 and select option 2. 

I 
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rvlav 11, 20 l 7 

To Whom It May Concern: 

l, Jeff Draeger, Vice President fbr lntel Corpm-'atfon, bereby delegate authority to sign 
Pov,.rers of Attorney in patent matters before any patent office. Revneatiom; of Pmver of Attorney 
in patent mutters befbre any patent offk(,'i Patent l,ss1gnments~ and other patfnt-reiated 
docurncnts to: Libby Hope, Sharor1 Wong, Kerry Tv,;eet, and KennethNelson, as 1\ssistam 
Directors, lntel Patent Group, Intel Corporation, 

r hereby forther delegate authority to sign Powen, of Attorney in putt:nt matters before any patent 
office and Revocations of Pmver of Attorney in patent nmtters befrire any patent oflfoe to Lisa 
Hopkinson, as Administrator of Patents. Intel Patent Group. lntel Corporation. 

Thank yGu fbr your cooperation 1n this matteL 

Jeff Draeger 
Vice President 
1ntel Patent Group 
Intel Corporation 

fotel Corpornt1on 
:~~co Mi%itm C:oH~g!! Z5h;aj-
13ant;,: Cfa:rn, CA ~sos~ 
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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 the Freedom of Information Act requires disclosure of these records. 

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

3. A record in this system of records may be disclosed, as a routine use, to a 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 197 4, 
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 inspections or an issued patent. 

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

EFSID: 37914962 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Receipt Date: 03-DEC-2019 

Filing Date: 16-JAN-2019 

Time Stamp: 15:48:16 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

963634 

1 Power of Attorney ITL2492C4USPOA.pdf no 4 
7f4abc44a2e03Sf3f3507e3ba8a92a0e4b78 

a98d 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 963634 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Acknowledgement Receipt 

EFSID: 37938583 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Receipt Date: 05-DEC-2019 

Filing Date: 16-JAN-2019 

Time Stamp: 12:52:53 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

23251 

1 
Amendment/Req. Reconsideration-After 

ITL2492C4USROA9-6-19.pdf no 3 
Non-Final Reject 

3 03 6 7884c9 55 d 52e3 03 65 7 56e0 bb 70c1 e8( 
271e6 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 23251 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors Avinash N. Ananthakrishnan, et al. 

Serial No.: 16/249,103 

Filed: January 16, 2019 

For: Enabling A Non-Core Domain To 
Control Memory Bandwidth In A 
Processor (As Amended) 

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

§ Group Art Unit: 2185 
§ 
§ 
§ Examiner: Raymond Ngan Phan 
§ 
§ 
§ Atty. Dkt. No.: ITL.2492C4US 
§ (P38407C3-Cl) 
§ 

REPLY TO OFFICE ACTION MAILED SEPTEMBER 6, 2019 

Sir: 

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

referenced patent application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Remarks/ Arguments begin on page 3 of this paper. 

1 
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Amendments to the Specification: 

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

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

2 
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REMARKS/ARGUMENTS 

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

title is overcome. 

Applicant gratefully acknowledges the indication that claims 3 and 10 include allowable 

subject matter. In light of the provided Terminal Disclaimer, it is respectfully submitted that all 

claims are now in condition for allowance. 

Claims 2, 9, and 21 stand rejected for obviousness-type double patenting. Provided 

herewith is an e-Terminal Disclaimer and thus it is respectfully submitted that the obviousness­

type double patenting rejection is overcome. 

In view of the above amendment, the application is now in condition for allowance and 

the Examiner's prompt action in accordance therewith is respectfully requested. The 

Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit 

Account No. 20-1504. 

Date: December 5, 2019 

3 

Respectfully submitted, 

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

Customer No.: 47795 
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Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 16249103 

Filing Date 16-Jan-2019 

First Named Inventor Avinash Ananthakrishnan 

Attorney Docket Number ITL2492C4US (P38407C3-C1) 

Title of Invention 

Enabling A Non-Core Domain To Control Memory Bandwidth 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

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

Owner Percent Interest 

Intel Corporation 100% 

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

10037067 

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

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 
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0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 42117 

0 A sole inventor 

0 

0 

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

A joint inventor; all of whom are signing this request 

Signature 
/Mark J. Rozman/ 

Name Mark J. Rozman 

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

Application Number: 16249103 

Filing Date: 16-Jan-2019 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Filer: Mark J. Rozman/Stephanie Petreas 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer - Approved 

Application No.: 16249103 

Filing Date: 16-Jan-2019 

Applicant/Patent under Reexamination: Ananthakrishnan 

Electronic Terminal Disclaimer filed on December 5, 2019 

~ APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

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

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 37938278 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Receipt Date: 05-DEC-2019 

Filing Date: 16-JAN-2019 

Time Stamp: 12:54:34 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $160 

RAM confirmation Number E2019B5C54312122 

Deposit Account 201504 

Authorized User Stephanie Petreas 

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

37 CFR 1.19 (Document supply fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

33287 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2 
c6a891 b57270c53e4252a711631332e4498 

8112f 

Warnings: 

Information: 

30806 

2 Fee Worksheet (S806) fee-info.pdf no 2 
7a48fc2656163d8a351 dda4df27027ada5b 

57847 

Warnings: 

Information: 

Total Files Size (in bytes) 64093 

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

New Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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APPLICATION NUMBER 

16/249,103 

47795 
TROP, PRUNER & HU, P.C. 
PO Box 41790 
HOUSTON, TX 77241 

FILING OR 3 71 (C) DATE 

01/16/2019 

UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

ITL2492C4US 
A vinash N. Ananthakrishnan (P3 8407 C3-C 1) 

CONFIRMATION NO.1553 
POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~IU~ ~~ jllH! 111111111111111111111111111 

Date Mailed: 12/06/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 12/03/2019. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/zretta/ 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
47795 7590 03/02/2020 

TROP, PRUNER & HU, P.C. PHAN, RAYMOND NGAN 

PO Box 41790 
HOUSTON, TX 77241 ART UNIT PAPER NUMBER 

2185 

DATE MAILED: 03/02/2020 

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

16/249,103 01/16/2019 Avinash N. Ananthakrishnan ITL2492C4US 1553 
(P38407C3-Cl) 

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

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

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

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

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

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (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 indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

47795 7590 03/02/2020 

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

APPLICATION NO. 

16/249,103 

FILING DATE 

01/16/2019 

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

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR 

Avinash N. Ananthakrishnan 

ATTORNEY DOCKET NO. 

ITL2492C4US 
(P38407C3-Cl) 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

1553 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

PHAN, RAYMOND NGAN 2185 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

713-322000 

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

$1000 06/02/2020 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

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

4a. Fees submitted: 0Issue Fee 0Publication Fee (if required) • Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

47795 7590 03/02/2020 

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

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ITL2492C4US 1553 
\p3g~g:;zc3 Cl) 

EXAMINER 

PHAN. RAYMOND NGAN 

ART UNIT PAPER NUMBER 

2185 

DATE MAILED: 03/02/2020 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB 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. 

Petitioner Samsung Ex-1004, 0167



Notice of Allowability 

Application No. 
16/249, 103 
Examiner 
RAYMOND N PHAN 

Applicant(s) 
Ananthakrishnan et al. 
Art Unit I AIA (FITF) Status 
2185 No 

-- The MAILING DA TE 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.~ This communication is responsive to the Terminal Disclaimer filed on December 5, 2019. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.~ The allowed claim(s) is/are 2-21 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) • All b) 0 Some *c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* 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. 

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

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

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

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

Attachment(s) 
1. 0 Notice of References Cited (PTO-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. 0 Examiner's Comment Regarding Requirement for Deposit 7. OOther __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/RAYMOND N PHAN/ 
Primary Examiner, Art Unit 2185 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200204 
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Search Notes 

I CPC - Searched• 

Symbol 

Application/Control No. 

16/249,103 

Examiner 

RAYMOND N PHAN 

CPC Combination Sets - Searched* 

Symbol 

G06F 1/26; 1/3203; 1/3296; 1/324 

G06K 15/4055 

UPDATED ABOVE CPC 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

Ananthakrishnan et al. 

Art Unit 

2185 

I Date I Examiner 

Date Examiner 

09/02/2019 RP 

09/02/2019 RP 
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Date Examiner 

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

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

G06F 1/324 02/04/2020 RP 

/RAYMOND N PHAN/ 
Primary Examiner, Art Unit 2185 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20200204 

Petitioner Samsung Ex-1004, 0169



Issue Classification 
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G06F 

G06F 13 
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Y02D 10 
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Symbol 
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(Assistant Examiner) 

/RAYMOND N PHAN/ 
Primary Examiner, Art Unit 2185 
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U.S. Patent and Trademark Office 
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Art Unit 

2185 
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2013-01-01 

2013-01-01 

2013-01-01 

2013-01-01 

2013-01-01 

2013-01-01 

A 2018-01-01 

A 2018-01-01 

A 2018-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 20 

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

(Date) 1 3 

Part of Paper No.: 20200204 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

G06F 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/RAYMOND N PHAN/ 
Primary Examiner, Art Unit 2185 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/249,103 

Examiner 

RAYMOND N PHAN 

Applicant(s)/Patent Under Reexamination 

Ananthakrishnan et al. 

Art Unit 

2185 

324 

SUBCLASS 
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Total Claims Allowed: 
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O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 3 
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Issue Classification 
Application/Control No. 

16/249,103 

Examiner 

RAYMOND N PHAN 

Applicant(s)/Patent Under Reexamination 

Ananthakrishnan et al. 

Art Unit 

2185 

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

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

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

8 9 17 18 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/RAYMOND N PHAN/ 04 February 2020 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2185 

(Primary Examiner) (Date) 1 3 

U.S. Patent and Trademark Office Part of Paper No.: 20200204 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/249, 103 Ananthakrishnan et al. 

Examiner Art Unit 

RAYMOND N PHAN 2185 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. 0 R.1.47 

CLAIM DATE 
Final Original 09/02/2019 02/04/2020 

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

U.S. Patent and Trademark Office Part of Paper No.: 20200204 

Page 1 of 1 
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Doc Code: MFEE.C.AD PTO/SB/47-EFS 

Document Description: Maintenance Fee Address Change 

FEE ADDRESS INDICATION FORM 

Application Number Art Unit 
16249103 2185 

Filing Date Examiner Name 
16-Jan-2019 RAYMOND PHAN 

First Name Inventor Attorney Doc. Number 
Avinash Ananthakrishnan ITL2492C4US (P38407C3-C1) 

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

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

Customer Number: 00197 
CPA GLOBAL LIMITED 

2318 Mill Road 12th Floor 

ALEXANDRIA VA 22314 
UNITED STATES 
7037392234 

Signature: 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who 
has filed and has been granted power of attorney in this application. 

Signature /Mark J. Rozman/ Date 05-28-2020 

Name Mark J. Rozman Registration Number 42117 

Petitioner Samsung Ex-1004, 0174



Electronic Patent Application Fee Transmittal 

Application Number: 16249103 

Filing Date: 16-Jan-2019 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Filer: Mark J. Rozman/Stephanie Petreas 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 39530958 

Application Number: 16249103 

International Application Number: 

Confirmation Number: 1553 

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor 

First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan 

Customer Number: 47795 

Filer: Mark J. Rozman/Stephanie Petreas 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL2492C4US (P38407C3-Cl) 

Receipt Date: 28-MA Y-2020 

Filing Date: 16-JAN-2019 

Time Stamp: 11:32:22 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20205RB32180856 

Deposit Account 201504 

Authorized User Stephanie Petreas 

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

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

46216 

1 Issue Fee Payment (PT0-85B) Web85b.pdf no 2 
cf94a2b779d5Sc20023bc75a61 ddS 16ded 1 

e4de2 

Warnings: 

Information: 

32789 

2 Maintenance Fee Address Change web85feeaddress.pdf no 1 
03e 7da4321 cd37db0d25799de1 9acda240 

8083d2 

Warnings: 

Information: 

32432 

3 Fee Worksheet (S806) fee-info.pdf no 2 
2f40f4e227b607ce9ac6ea3b7211 5971 ffaef 

47d 

Warnings: 

Information: 

Total Files Size (in bytes) 111437 

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

New Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: IFEE PTOU85B-EFS 

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

Issue Fee Transmittal Form 

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

16249103 16-Jan-2019 Avinash Ananthakrishnan ITL2492C4US (P38407C3-C 1553 

TITLE OF INVENTION : 

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

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted Utility under 35 USC 111 (a) 2185 322000 RAYMOND PHAN 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1000 $0 $1000 02-Jun-2020 $0 

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

47795 
TROP, PRUNER & HU, P.C. 

PO Box 41790 

HOUSTON TX 77241 
UNITED STATES 
51 2-418-9944 

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

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

l:8J Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

@ 

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. 
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. 

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

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

WEB IFEE 1.0 
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Doc Code: IFEE 

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

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - # of copies 

4.Firm and/or Attorney Names To Be Printed 

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

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

2. 

3. 

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

• 

• 

PTOU85B-EFS 

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

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 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def~~rs~:ior 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. 

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

Name City State Country Category 

Intel Corporation Santa Clara CALIFORNIA united states corporation 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I 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. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /Mark J. Rozman/ Date 05-28-2020 

Name Mark J. Rozman Registration Number 42117 

WEB IFEE 1.0 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/249,103 07/07/2020 

47795 7590 06/17/2020 

TROP, PRUNER & HU, P.C. 
PO Box41790 
HOUSTON, TX 77241 

PATENT NO. 

10705588 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

ITL2492C4US (P38407C3-Cl) 

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) 

CONFIRMATION NO. 

1553 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR 103 (Rev. 10/09) 
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AO 120 (Rev 0S/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court ac:tion has been 

filed in the U.S Distric:t Court District of Delaware on the following 

D Trademarks or [i1Patems. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEHLED U.S. D[STRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Maz(ja Motor Corporation. Mazda Norih American Operations, 
Mazda Motor of America, Inc., MediaTek Inc., MediaTek USA Inc., 
11/lercedes-Benz Group AG, Mercedes-Benz .AG, Mercedes-Benz 
USA, LLC. and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been inducted: 

DA TE INCLUDED INCLUDED BY 

i i Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled c:ase, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (llYJ DEPUTY (lERK 

Co1iy 1-----Upon initiation of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOn filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 

Petitioner Samsung Ex-1004, 0182



PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. 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 US 9,575,895 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 Samsung Ex-1004, 0183



Case 1:22-cv-01107-UNA Document 3 Filed 08/23/22 Page 1 of 2 Page!D #: 246 

AO 120 (Rev 0S/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court ac:tion has been 

filed in tile U.S Distric:t Court District of Delaware on the following 

D Trademarks or [i1Patems. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEHLED U.S. D[STRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Arrow Electronics, Inc.; Aveni, Inc.; Digi-Key Electronics; Future Electronics Inc.; 
Mazda Motor Corporation, Mazda North American Operations. M32.da Moler of 
America, Inc.; MerC<JrJes-Benz Group AG, Mercedes-Benz AG, Mercedes-Benz 
USA, LLC; Mouser Electronics, Inc.; Newark. NXP Semiconductors N.V., NXP 
USA, Inc.; Rochester Electronics, LLC: and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been inducted: 

DA TE INCLUDED INCLUDED BY 

i i Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitled c:ase, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (lERK 

Co1iy 1-----Upon initiation of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2----·IJJJOn filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 

Petitioner Samsung Ex-1004, 0184



Case 1:22-cv-01107-UNA Document 3 Filed 08/23/22 Page 2 of 2 Page!D #: 247 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. 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 US 9,575,895 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 Samsung Ex-1004, 0185



Case 1:22-cv-01109-UNA Document 3 Filed 08/23/22 Page 1 of 2 Page!D #: 282 

AO 120 (Rev 0S/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court ac:tion has been 

filed in tile U.S Distric:t Court District of Delaware on the following 

D Trademarks or [i1Patems. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEHLED U.S. D[STRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Maz(ja Motor Corporation. Mazda Norih American Operations, 
Mazda Motor of America, Inc., Mercedes-Benz Group AG, 
Mercedes-Benz AG, Mercedes-Benz USA, LLC, Qualcomm Inc., 
Qualcomm Technologies, Inc., and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been inducted: 

DA TE INCLUDED INCLUDED BY 

i i Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled c:ase, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (lERK 

Co1iy 1-----Upon initiation of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2-----IJJJOn filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 

Petitioner Samsung Ex-1004, 0186



Case 1:22-cv-01109-UNA Document 3 Filed 08/23/22 Page 2 of 2 Page!D #: 283 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. 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 US 9,575,895 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 Samsung Ex-1004, 0187



Case 2:22-cv-00352-JRG Document 2 Filed 09/12/22 Page 1 of 2 PagelD #: 237 

AO 120 (Rev 0S/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court ac:tion has been 

filed in tile U.S Distric:t Court Eastern District of Texas on the following 

D Trademarks or D Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEHLED U.S. D[STRlCT COURT 
2:22cv352 9/12/2022 Eastern District of Texas 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Samsung Electronics Co., Ltd., Samsung Electronics 
America, Inc., and Taiwan Semiconductor Manufacturing 
Company Limited 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 8,775,833 7/8/20'14 Daedalus Prime LLC 

2 8,898,494 11/25/2014 Daedalus Prime LLC 

3 10,049,080 8i14/2018 Daedalus Prime LLC 

4 10,705,588 71712020 Daedalus Prime LLC 

5 9,83'1,306 11 /28/20 ·17 Daedalus Prime LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been inducted: 

DA TE INCLUDED INCLUDED BY 

i i Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitied c:ase, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (lERK 

Co1iy 1-----Upon initiation of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2-----IJJJOn filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 

Petitioner Samsung Ex-1004, 0188



Case 2:22-cv-00352-JRG Document 2 Filed 09/12/22 Page 2 of 2 PagelD #: 238 

AO 120 (Rev 0S/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court ac:tion has been 

filed in tile U.S Distric:t Court Eastern District of Texas on the following 

D Trademarks or D Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEHLED U.S. D[STRlCT COURT 
2:22cv352 9/12/2022 Eastern District of Texas 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Samsung Electronics Co., Ltd., Samsung Electronics 
America, Inc., and Taiwan Semiconductor Manufacturing 
Company Limited 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 10,3i9,8·12 6/11/2019 Daedalus Prime LLC 

2 10,700,178 6/30/2020 Daedalus Prime LLC 

3 i 1,25i ,28·1 2/15/2022 Daedalus Prime LLC 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been inducted: 

DA TE INCLUDED INCLUDED BY 

i i Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above····-entitied c:ase, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (lERK 

Co1iy 1·----Upon initiation of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2-----IJJJOn filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 

Petitioner Samsung Ex-1004, 0189




