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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
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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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted 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. 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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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

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

109712 . 7590 . 07/31/2023 Certificate of Mailing or Transmission
Advanced Micro Devices, Inc. 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
clo DaVldS.OIl Sheehan LLP addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
6836 Austin Center Blvd. the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 320 (Typed or printed name)
Austin, TX 78731 (Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/456,287 06/28/2019 Skyler J. SALEH 1458-190070 4820
TITLE OF INVENTION: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 10/31/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
YU, JAE UN 2138 711-118000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 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

- Applicant asserting small entity status. See 37 CFR 1.27 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

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
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APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/456,287 06/28/2019 Skyler J. SALEH 1458-190070 4820
| EXAMINER |
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)
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The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) o 16/456,287 SALEH et al.
Notice of Allowabilily Examiner ArtUnit | AlA (FITF) Status
JAE U YU 2138 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 7/3/23.
(1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.¥] The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JJAll b) (J Some* ¢) [J None of the:
1. (J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

2.(¥] Information Disclosure Statements (PTO/SB/08), 6. ¥l Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 2/16/23, 4/19/23, 7/3/23.

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

of Biological Material .
4.3 Interview Summary (PTO-413),
Paper No./Mail Date.
/JAE U YU/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230719
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Allowable Subject Matter

Claims 1-20 are allowable.

The primary reasons for allowance of claims 1-20 in the instant application is the
combination with the inclusion in these claims that “wherein the GPU chiplet array includes: the
first GPU chiplet communicably coupled to the CPU via a bus; and a second GPU chiplet
communicably coupled to the first GPU chiplet via a passive crosslink, wherein the passive
crosslink is dedicated for inter- chiplet communications” (interpreted in view of paragraph 12 of
the specification). The prior art of record neither anticipates nor renders obvious the above
recited combination.

As allowable subject matter has been indicated, applicant's response must either comply
with all formal requirements or specifically traverse each requirement not complied with. See 37

C.F.R. § 1.111(b) and § 707.07(a) of the MPEP.

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner
should be directed to JAE UN YU whose telephone number is (571)272-1133. The examiner
can normally be reached M-F 9-5.
Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tim Vo can be reached on (571)272-3642. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/JAE U YU/
Primary Examiner, Art Unit 2138
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RESPONSE TO OFFICE ACTION

Dear Sir:
In response to the Office Action mailed January 20, 2023, please amend the above-

identified application as follows:
A Claim Listing begins on page 2.
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CLAIMS LISTING

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

application:

1. (Original) A system, comprising:

a central processing unit (CPU) communicably coupled to a first graphics processing unit
(GPU) chiplet of a GPU chiplet array, wherein the GPU chiplet array includes:
the first GPU chiplet communicably coupled to the CPU via a bus; and
a second GPU chiplet communicably coupled to the first GPU chiplet via a

passive crosslink, wherein the passive crosslink is dedicated for inter-

chiplet communications.

2. (Original) The system of claim 1, wherein the passive crosslink comprises a passive

interposer die.

3. (Original) The system of claim 1, wherein the first GPU chiplet comprises a first
PHY region including conductor structures for chiplet-to-chiplet communications, and further
wherein the second GPU chiplet comprises a second PHY region including conductor structures

for chiplet-to-chiplet communications.

4. (Previously Presented) The system of claim 3, further comprising:
a third GPU chiplet communicably coupled to the first GPU chiplet via the passive
crosslink, wherein the third GPU chiplet comprises a third PHY region including

conductor structures for chiplet-to-chiplet communications.

5. (Original) The system of claim 4, wherein the first PHY region of the first GPU
chiplet comprises a first passive crosslink PHY including conductor traces solely for

communications between the passive crosslink and a last level cache of the first GPU chiplet.

6. (Original) The system of claim 4, wherein:
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the second PHY region of the second GPU chiplet comprises a second passive crosslink
PHY including conductor traces solely for communications between the passive
crosslink and a last level cache of the second GPU chiplet; and

the third PHY region of the third GPU chiplet comprises a third passive crosslink PHY
including conductor traces solely for communications between the passive

crosslink and a last level cache of the third GPU chiplet.

7. (Original) The system of claim 1, wherein the passive crosslink communicably

couples all GPU chiplets in the GPU chiplet array.

8. (Original) The system of claim 1, further comprising:

a first cache memory hierarchy at the first GPU chiplet, wherein a first level of the first
cache memory hierarchy is coherent within the first GPU chiplet; and

a second cache memory hierarchy at the second GPU chiplet, wherein a first level of the

second cache memory hierarchy is coherent within the second GPU chiplet.

9. (Previously Presented) The system of claim 8, further comprising:
a unified cache memory including both a last level of the first cache memory hierarchy
and a last level of the second cache memory hierarchy, wherein the unified cache

memory is coherent across all GPU chiplets of the GPU chiplet array.

10. (Original) The system of claim 1, further comprising:

a plurality of conductive pillars coupling a circuit board substrate to a first non-PHY
region of the first GPU chiplet and a second non-PHY region of the second GPU
chiplet.

11. (Previously Presented) A method, comprising:

receiving, at a first GPU chiplet of a GPU chiplet array, a memory access request from a
central processing unit (CPU);

determining, at a passive crosslink controller of the first GPU chiplet, a caching GPU
chiplet corresponding to a location at which data associated with the memory

access request is stored;
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routing, via a passive crosslink dedicated for inter-chiplet communications in the GPU
chiplet array, the memory access request to a last level cache of the caching GPU
chiplet; and

returning the data associated with the memory access request to the CPU.

12. (Previously Presented) The method of claim 11, wherein routing the memory access
request further includes a scalable data fabric requesting the data associated with the memory

access request from the caching GPU chiplet.

13. (Original) The method of claim 11, wherein routing the memory access request to
the last level cache of the caching GPU chiplet further comprises:
routing, based on determining the first GPU chiplet is the caching GPU chiplet, the
memory access request via a first passive crosslink PHY including conductor
traces solely for communications between the passive crosslink and the last level

cache of the first GPU chiplet.

14. (Original) The method of claim 11, wherein routing the memory access request to
the last level cache of the caching GPU chiplet further comprises:
routing, based on determining a second GPU chiplet is the caching GPU chiplet, the
memory access request via a second passive crosslink PHY including conductor
traces solely for communications between the passive crosslink and the last level

cache of the second GPU chiplet.

15. (Previously Presented) The method of claim 11, further comprising:
returning the data associated with the memory access request to the first GPU chiplet via
a passive crosslink PHY including conductor traces solely for communications

between the passive crosslink and the caching GPU chiplet.

16. (Previously Presented) A non-transitory computer readable medium embodying a set
of executable instructions, the set of executable instructions to manipulate at least one processor

to:
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receive, at a first GPU chiplet of a GPU chiplet array, a memory access request from a
central processing unit (CPU);

determine, at a passive crosslink controller of the first GPU chiplet, a caching GPU
chiplet corresponding to a location at which data associated with the memory
access request is stored;

route, via a passive crosslink dedicated for inter-chiplet communications in the GPU
chiplet array, the memory access request to a last level cache of the caching GPU
chiplet; and

return the data associated with the memory access request to the CPU.

17. (Previously Presented) The non-transitory computer readable medium of claim 16,
the set of executable instructions further to manipulate at least one processor to: request, via a
scalable data fabric, the data associated with the memory access request from the caching GPU

chiplet.

18. (Original) The non-transitory computer readable medium of claim 16, the set of
executable instructions further to manipulate at least one processor to:
route, based on determining the first GPU chiplet is the caching GPU chiplet, the memory
access request via a first passive crosslink PHY including conductor traces solely
for communications between the passive crosslink and the last level cache of the

first GPU chiplet.

19. (Original) The non-transitory computer readable medium of claim 16, the set of
executable instructions further to manipulate at least one processor to:
route, based on determining a second GPU chiplet is the caching GPU chiplet, the
memory access request via a second passive crosslink PHY including conductor
traces solely for communications between the passive crosslink and the last level

cache of the second GPU chiplet.

20. (Previously Presented) The non-transitory computer readable medium of claim 16,

the set of executable instructions further to manipulate at least one processor to:
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return the data associated with the memory access request to the first GPU chiplet via a
passive crosslink PHY including conductor traces solely for communications

between the passive crosslink and the caching GPU chiplet.
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REMARKS

The Office Action dated January 20, 2023, has been received and considered. In this
response, no claims have been added, canceled, or amended. Reconsideration of the pending

rejections in the present application is respectfully requested based on the following remarks.

Examiner Interview of May 17, 2023

Examiner Yu is thanked for the courtesies extended during the interview of May 17, 2023
with the Applicant’s representative, undersigned. During the interview, Applicant’s
specification, the Examiner’s interpretation of the claim term “chiplet,” the Examiner’s
interpretation of the claim term “passive crosslink,” and the rejections of claims 1, 3, and 6 were
discussed. The Examiner also clarified that the citation of Price (US 10,475,147) instead of Teig
(US 2019/0123022) is a typographical error, as discussed further below. No agreement was

reached regarding the allowability of the claims.

Allowability of Claim 9

The Applicant notes with appreciation the indication at page 4 of the Office Action that
claim 9 would be allowable if rewritten in independent form. The Applicant has opted to forgo

rewriting these claims as suggested in view of the following remarks.
Cited Art Typographical Error

The Office Action states that claims 1-4, 7, and 10 are rejected under 35 U.S.C. § 103 as
being unpatentable over Sasaki (US 2007/0273699) in view of Price (US 10,475,147). Office
Action at 2. Claims 5, 6, 8, and 11-20 are rejected under 35 U.S.C. § 103 as being unpatentable
over Sasaki in view of Price, as applied to claims 1-4, 7, and 10 above, and further in view of
Yasuda (US 2001/0005873). Office Action at 4. However, Price is not relied upon for any of the
rejections. See id. at 2-4. Instead, the Office Action relies upon “Teig.” See id. During the
interview, the Examiner explained that the citation of Price is a typographical error. The
Examiner intended to instead cite to Teig (US 2019/0123022), which was previously cited in the
Non-Final Office Action dated April 28, 2022.
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35 U.S.C. § 103 Rejection of Claims 1-4, 7, and 10

At page 2 of the Office Action, claims 1-4, 7, and 10 are rejected under 35 U.S.C. § 103
as allegedly being unpatentable over Sasaki (US 2007/0273699) in view of Teig (US
2019/0123022). This rejection is hereby respectfully traversed.

Sasaki and Teig, individually or in combination, do not teach or suggest “the first GPU
chiplet communicably coupled to the CPU via a bus; and a second GPU chiplet communicably
coupled to the first GPU chiplet via a passive crosslink, wherein the passive crosslink is
dedicated for inter-chiplet communications,” as in claim 1, for at least three reasons. First, the
cited art does not meet the definition of “chiplet” stated by paragraph [0012] of Applicant’s
specification in accordance with MPEP § 2111.01(III)(A). Second, the rejection ignores the
language of the claim and appears to contradict the teachings of Sasaki. Third, the motivation to

combine Sasaki and Teig proposed by the Examiner is invalid.

Sasaki describes a “multi-graphics processor system” that includes “a first GPU
connected to the CPU via an input/output interface; and a second GPU connected to the first
GPU via a second-GPU interface.” Sasaki, Abstract. In Sasaki, the “CPU communicates with
the second GPU via the second-GPU bus after receiving a signal indicating the timing of the data

communication.” Id.

Teig describes “a three-dimensional (3D) circuit that is formed by vertically stacking two
or more integrated circuit (IC) dies to at least partially overlap. In this arrangement, several
circuit blocks defined on each die (1) overlap with other circuit blocks defined on one or more
other dies, and (2) electrically connect to these other circuit blocks through connections that
cross one or more bonding layers.” Teig, Abstract. In Teig, FIG. 4 illustrates “an example of a
3D processor 400 that is formed by vertically stacking three dies 405, 410, and 415, with the first
die 405 including multiple processor cores 422 and 424 of a multi-core processor [and] the
second die 410 including L.1-L.3 caches 426,428, and 430.” Id. at [0073]. Regarding the
processor cores, Teig explains that “numerous z-axis connections (e.g., DBI connections)
establish numerous signal paths between each core and each L1, L2, or L3 cache that it overlaps.
These signal paths are also established by interconnect segments on the interconnect layers, and
vias between the interconnect layers, of the first and second dies.” Id. In another embodiment,

Teig describes that “processor 900 is identical to the processor 400 of FIG. 4, except that it only
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has one L1 cache 932 of each of six CPU (central processing unit) cores 922 and one L1 cache
934 for each of two GPU (graphical processing unit) cores 924 that are defined on a die 905.” Id.
at [0090]. Teig further describes that “Some embodiments place a passive interposer between
two faces of two dies. Some embodiments use an interposer to allow a smaller die to connect to a

bigger die.” Id. at [0148].

First, Sasaki and Teig do not teach or suggest a “GPU chiplet” as defined by Applicant’s
specification in accordance with MPEP § 2111.01(III)(A). During the interview, the Examiner
explained that he was interpreting the claim language using the broadest reasonable
interpretation standard. However, the MPEP states that “An applicant is entitled to be their own

lexicographer and may rebut the presumption that claim terms are to be given their ordinary and

customary meaning by clearly setting forth a definition of the term that is different from its

ordinary and customary meaning(s) in the specification at the relevant time” and “Where an
explicit definition is provided by the applicant for a term, that definition will control

interpretation of the term as it is used in the claim.” MPEP § 2111.01(IIT)(A) (emphasis added).

Because Applicant is invoking their right to be their own lexicographer, any interpretation of the
term “GPU chiplet” from Applicant’s claims must be compatible with Applicant’s definition of
the term and any broader interpretation, such as the one advanced by the Office Action, is

improper.

In particular, Applicant’s specification states “the term ‘chiplet’ refers to any device
including, but is not limited to, the following characteristics: ... 3) the programming model
preserves the concept that these separate computational dies are a single monolithic unit (i.e.,
each chiplet is not exposed as a separate device to an application that uses the chiplets for
processing computational workloads).” Applicant’s Specification at [0012]. As discussed during
the interview, “any device including, but is not limited to, the following characteristics:” refers to
a minimum set of characteristics which must be present to consider a device a “chiplet.”
However, devices may include other characteristics. In Sasaki, the CPU addresses and
communicates with both the first GPU and the second GPU. See Sasaki, Abstract. In other
words, the GPUs of Sasaki are exposed as separate devices to applications. Teig is silent
regarding the programming model of a chiplet. Therefore, the cited references, individually or in
combination, do not teach or suggest a “GPU chiplet,” as in claim 1. Accordingly, the rejection

is improper and should be withdrawn.
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Second, Sasaki and Teig individually or in combination, do not teach or suggest at least
“a second GPU chiplet communicably coupled to the first GPU chiplet via a passive crosslink,
wherein the passive crosslink is dedicated for inter-chiplet communications,” as in claim 1. The
Office Action cites a passive interposer from paragraph [0148] of Teig regarding the claimed
passive crosslink and states that “it would have been obvious to a personal of ordinary skill in the
art to modify Sasaki by coupling components via a passive interposer as taught by Teig in
paragraph 148.” See Office Action at 2 and 3. However, this rejection ignores the language of
the claim and appears to contradict the teachings of Sasaki. The passive interposer of Teig is a
physical layer placed between two dies, such as dies 905 and 910 of FIG. 9. See Teig at [0148]
and FIG. 9. Such an interposer from Teig would not be considered by one of ordinary skill to be
dedicated for inter-chiplet communications, as the passive interposer would be the connection
between the CPU and GPU cores 922 and 924 and the L1 caches 932 and 934 for those cores.
See Teig at FIG. 9 and [0090]. If the communications were dedicated to only such
communications, then it appears that the CPU and GPU cores 922 and 924 of Teig would be
unable to access the L1 caches 932 and 934 for memory operations, which would result in a
nonfunctional system. Further, in Sasaki, data is “sent from the CPU 300 to the second GPU
200” “by the second-GPU interface 140 to the second GPU 200 via the second GPU connection
bus 190.” See Sasaki at [0116]. One of ordinary skill would not understand this communication
from Sasaki to be an inter-chiplet communication. Although the first GPU 100 of Sasaki is used
as an intermediate step in the communication, the first GPU core 120 is not involved in the
communication and instead this is a communication between the CPU 300 and the second GPU
200. If a communication link dedicated for inter-chiplet communications were inserted in place
of second GPU connection bus 190 of Sasaki as proposed by the Examiner during the interview,
such an arrangement would not allow this communication, potentially causing erroneous
operation to the system of Sasaki. Accordingly, the rejection is improper and should be

withdrawn for at least this additional reason.

Third, the proposed motivation to combine Sasaki and Teig is invalid. In particular, the
Office Action states that “Sasaki and Teig are analogous art because they are from the same field
of endeavor of chiplet arrangements.” Office Action at 2. However, neither reference uses the
term “chiplet” at any point. Further, as argued above, neither reference teaches or suggests a

chiplet. Accordingly, contrary to the statements of the Office Action, neither reference is from
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the field of endeavor of chiplet arrangements. For the Office Action’s same field of endeavor
argument to be valid, both references must be from that field of endeavor. Therefore, the
proposed motivation to combine is invalid. As a result, the rejection is improper and should be

withdrawn for at least this additional reason.

Claims 2-4, 7, and 10 depend on claim 1. As explained above, Sasaki fails to disclose or
render obvious the features of claim 1. Further, Teig does not remedy the deficiencies of Sasaki.
Accordingly, the cited references, individually and in combination, fail to disclose or render
obvious the features of independent claim 1. The cited references therefore fail to disclose the
features of dependent claims 2-4, 7, and 10, at least by virtue of their dependence on claim 1. In

addition, these dependent claims recite additional novel and non-obvious features.

For example, regarding claim 3, the Office Action merely cites the passive interposer of
paragraph [0148] of Teig without providing any further explanation or language. Office Action
at 3. However, nothing in paragraph [0148] of Teig teaches, for example, the claimed conductor
structures, and the Office Action makes no further attempt to address this claim language.
Accordingly, the rejection fails to properly establish a prima facie case of obviousness against

this claim and is thus improper and should be withdrawn.

In view of the foregoing, withdrawal of the above-referenced obviousness rejection and

reconsideration of the claims is respectfully requested.

35 U.S.C. § 103 Rejection of Claims S, 6, 8, and 11-20

At page 4 of the Office Action, claims 5, 6, 8, and 11-20 are rejected under 35 U.S.C.
§ 103 as allegedly being unpatentable over Sasaki in view of Teig, as applied to claims 1-4, 7,
and 10 above, and further in view of Yasuda (US 2001/0005873). This rejection is hereby

respectfully traversed.

Regarding 11-20, the Office Action merely states “As per claims 11-20, the examiner
directs the applicant’s attention to claims rejection above.” Office Action at 4. As best as
Applicant can tell, the Examiner is asserting that nothing is patentably different between some
combination of the rejections of claims 1-8 and 10 and any of the features in any of claims 11-
20. This is a failure to establish a prima facie case of obviousness with regard to these claims, as

required by the MPEP. Applicant reminds the Examiner that “When setting forth a rejection,
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Office personnel are to continue to make appropriate findings of fact as explained in MPEP §

2141 and § 2143, and must provide a reasoned explanation as to why the invention as claimed

would have been obvious to a person of ordinary skill in the art at the time of the invention.”

MPEP § 2143 (emphasis added).

As best as Applicant can tell, Yasuda is relied upon in the rejection of claims 5, 6, and 8
for teaching a last level cache. Office Action at 4. As discussed further below, this language is
insufficient to clearly articulate the grounds of rejection with regard to claims 5, 6, and 8. As
best as Applicant can tell, Yasuda is similarly mapped to independent claims 11 and 16 due to
their usage of the term last level cache. Because the Office Action fails to clearly articulate the
grounds of rejection of independent claims 11 and 16, Applicant is forced to guess that the
Office Action is rejecting these claims for the same reasons as independent claim 1, above,
despite the failure to consider features in claims 11 and 16 not described by claim 1, as discussed
below. As best as Applicant can tell, Yasuda is only relied upon to teach the claimed last level
cache, with no effort made to indicate how such the teachings of Sasaki, Teig, and Yasuda are
imagined to function together. Applicant submits that Sasaki and Teig do not teach or suggest
claims 11 and 16 for reasons similar to those presented above with regard to claim 1. Further,
Yasuda does not remedy those deficiencies. Accordingly, the rejection is improper and should

be withdrawn.

Additionally, claims 11 and 16 include claim terms that, as best as Applicant can tell, are
not addressed by the rejection. Applicant reminds the Examiner that, as stated in the MPEP, to
establish prima facie obviousness of a claimed invention, all the claim limitations must be
considered and “[a]ll words in a claim must be considered in judging the patentability of that
claim against the prior art.” MPEP § 2143.03. As an example, nothing in the Office Action
addresses the claimed “passive crosslink controller of the first GPU chiplet” in claims 11 and 16.
As best as Applicant can tell, this feature was not considered by the rejection. As a result, the

rejection is improper for at least this additional reason and should be withdrawn.

Claims 5, 6, 8, 12-15, and 17-20 depend on claims 1, 11, and 16, respectively. As
explained above, Sasaki and Teig, individually or in combination, fail to disclose or render
obvious the features of claims 1, 11, and 16. Further, Yasuda does not remedy the deficiencies

of Sasaki and Teig. Accordingly, the cited references, individually and in combination, fail to
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disclose or render obvious the features of independent claims 1, 11, and 16. The cited references
therefore fail to disclose the features of dependent claims 5, 6, 8, 12-15, and 17-20, at least by
virtue of their respective dependence on claims 1, 11, and 16. In addition, these dependent

claims recite additional novel and non-obvious features.

For example, regarding claims 5, 6, and 8, the Office Action apparently ignores the
features of the claims. As best as Applicant can tell, the Office Action relies upon the alleged
teaching of a “cache coherency protocol in the abstract” to teach the last level cache of claims 5
and 6 without providing any specific citations from Yasuda or any citations from Sasaki or Teig
regarding the remaining claim language. Claim 8 does not recite a last level cache, and thus it is
unclear if Yasuda is intended to be asserted against the claim at all. Accordingly, the rejection
clearly fails to properly establish a prima facie case of obviousness against these claims and is

thus improper and should be withdrawn for at least this additional reason.

As another example, the scalable data fabric of claim 12 is not explicitly recited in claims
1-8 or 10. As aresult, the Office Action’s reference to “claims rejection above” shows a clear
failure to consider the features of this claim contrary to MPEP § 2143.03. Therefore, the

rejection is improper and should be withdrawn for at least this additional reason.

In view of the foregoing, withdrawal of the above-referenced obviousness rejection and

reconsideration of the claims is respectfully requested.
Conclusion

The Applicant respectfully submits that the present application is in condition for
allowance, and an early indication of the same is courteously solicited. The Examiner is
respectfully requested to contact the undersigned by telephone at the below listed telephone
number in order to expedite resolution of any issues and to expedite passage of the present
application to issue, if any comments, questions, or suggestions arise in connection with the

present application.

The Applicant believes no additional fees are due, but if the Commissioner believes
additional fees are due, the Commissioner is hereby authorized to charge any fees, which may be

required, or credit any overpayment, to Deposit Account Number 50-5933.

Respectfully submitted,

Page 13 of 14 U.S. App. No.: 16/456,287



Page 323 of 949

/Craig Watson/
Craig Watson, Reg. No. 67,926
DAVIDSON SHEEHAN LLP
6836 Austin Center Blvd., Suite 320
Austin, Texas 78731
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(512) 355-1119 (fax)

Page 14 of 14

PATENT

July 5. 2023

Date

U.S. App. No.: 16/456,287



Page 324 of 949

Electronic Patent Application Fee Transmittal

Application Number: 16456287

Filing Date: 28-Jun-2019

Title of Invention: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS
First Named Inventor/Applicant Name: Skyler J. SALEH

Filer: Craig Watson/David Edwards

Attorney Docket Number: 1458-190070

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:




Page 325 of 949

.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 1253 1 1480 1480
Miscellaneous:
Total in USD ($) 1480




Page 326 of 949

Electronic Acknowledgement Receipt

EFS ID: 48251833
Application Number: 16456287
International Application Number:
Confirmation Number: 4820

Title of Invention:

GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS

First Named Inventor/Applicant Name:

Skyler J. SALEH

Customer Number:

109712

Filer:

Craig Watson

Filer Authorized By:

Attorney Docket Number:

1458-190070

Receipt Date: 05-JUL-2023
Filing Date: 28-JUN-2019
Time Stamp: 17:17:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1480

RAM confirmation Number E202375H18507667
Deposit Account 505933

Authorized User

Craig Watson

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)




Page 327 of 949

37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
134227
1 190070-US_RNFOA-FINAL.pdf yes 14
62¢742dfb271fb00cdb29e72675c625¢531
518bb
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Request for Reconsideration-After Non-Final Rejection 1 1
Claims 2 6
Applicant Arguments/Remarks Made in an Amendment 7 14
Warnings:
Information:
38664
2 Fee Worksheet (SB06) fee-info.pdf no 2

4fd582f196e8d783ebbebbblabeSbcfée30
dc598

Warnings:

Information:

Total Files Size (in bytes): 172891




Page 328 of 949

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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




Page 329 of 949

Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgI;gmtEEFFgrE'IF"EgIE\gI:IATION RECORD 167455 267 082912019 3o be Maied
ENTITY: LARGE [JsmALL [JMICRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SsEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . R
(37 GFR 1.16(i)) minus 20 = x 100 -
INDEPENDENT CLAIMS . R
(37 GFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi;“f?gg;; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1){(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 07/05/2023 ;{E#"E/'\F'{N'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x _ _
Z[ee ., 20 Minus | ** 20 -0 x $100 - 0
Z | Independent * ; e - _
g (37 CFF:% 1.16(h)) 3 Minus 3 =0 x $480 - 0
< ] Application Size Fee (37 CFR 1.16(s))

(] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

1.16())

TOTAL ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; ok - =
= | @7CFR 1160 Minus = x $0 =
Q | Independent . ; cxx - _
E 37 GFF;{ 1.16(h) Minus = x $0 =
E (] Application Size Fee (37 CFR 1.16(s))

1.16())

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/DARRYL FORTE/

*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.



Page 330 of 949

Doc code: DS PTO/SRB/O8a (02-18)
" . . \ N Approved for use through 11/30/2020. OM8 0851-0031

8 s e T i 1 s Ciaie F RN B i)
Doc descrigtion: Information Disclosure Statement (1DS) Flied U.6. Patent and Trademark Office: U.S. DERARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1685, no persons are required {0 respond to a collection of information unless i containg g valid OMB control number.

Application Number 16456287
Filing Date 2019-06-28

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named inventor | Skyler J. SALEH

L Art Unit 2138

{ Not for submission under 37 CFR 1.88)

Examiner Name Jag Un Yy

Attorney Docket Number 1458-190070

U.S.PATENTS
Examiner} Cite ) Kind . Name of Patentee or Applicant Pages,Coiurr\n?s,Ln?es‘where
. Patent Number | Issue Dale ) Relevant Passages or Relevant

initial No Code? of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner .. Publication Kind | Publication Name of Patentee or Applicant Pages,(}oiurr\n?s,i_n?es‘ where
. Cite No ) . Relevant Passages or Relevant
initial Number Code'] Date of cited Document ) i
Figures Appeai
1 20070273699 2007-11-29 SASAK! et al.
2 20190123022 2019-04-25 TEIG et al.

if you wish to add additional U.S. Published Application citation information please click the Add hutton.

FOREIGN PATENT DOCUMENTS

Name of Patentee or RPages,Columns,Lines
Examineri Cile | Foreign Document Country Kind | Publication Applicant ocf cited where Relevant Ts
initial* No | Number? Code2| Coded| Date PP ) Passages or Relevant
Document )
Figures Appear
1 ]

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

NON-PATENT LITERATURE DOCUMENTS

EFS Web2.1.18



Page 331 of 949

Application Number 16456287
Filing Date 2019-08-28
INFORMATION DISCLOSURE First Named inventor | Skyler J. SALEH
STATEMENT BY APPLICANT A Unh 98
{ Not for submission under 37 CFR 1.9%)
Examiner Name Jae Un YU
Attorney Docket Number 1458-180070

S include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examineri Cite |, C. . SN . ' .
. {(book, magazine, journal, serial, symposium, catalog, etc), dale, pages(s), volumea-~issue number{s}, Ts
initials No . . o .
publisher, city and/or country where published.
4 Extended European Search Report issued in Application No, 20832015, mailled June 22, 2023, (Attemey Docket No. H
190070-EP), 12 Pages.
2 YIN, Jieming et al. "Modular Routing Design for Chiplet-Based Systems” 2018 ACMAEEE 45th Annual International D
Sympaosium on Computer Achiteciure (ISCA), IEEE, 2018, pages 726-738,

if you wish to add additional non-patent literature document citation information please click the Add bution

EXAMINER SIGNATURE

Examiner Signature Date Considerad

YEXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 Bee King Codes of USPTO Patent Documents at « ‘or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPCO
Standard $7.3). 3 For Japaness patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kindg of document by the appropriate symbols as indicated on the document under WIPC Standard 8T.16 if possible. 5 Applicant is to place a check mark here if
English languages transiation is aftached.
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Application Number 16456287

Filing Date 2019-08-28

INFORMATION DISCLOSURE

First Named inventor | Skyler J. SALEH

STATEMENT BY APPLICANT

L Art Unit 2138
{ Not for submission under 37 CFR 1.9%)

Examiner Name Jae Un YU

Attorney Docket Number 1458-180070

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 (o make the appropriate selection{(s):

_ That each item of information contained in the information disclosure statement was first cited in any communication
B3 from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97(e3(1).

OR

That no item of information conlained in the information disclosure siatement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no tem of information contained in the information disclosure staiement was Known to

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

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

[ 1 A cerlification statement is not submitted herewith.

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

Signaiure /Adam . Sheehan/ Date (YYVYY-MM-DD) 2023-07-03

Namea/Print Adam D. Sheehan Registration Number 42146

This collection of information is required by 37 CER 1.97 and 1.88. The information is required o obtain or retain a benefit by the
public which is to file (and by the USPTO ic process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This coliection is estimated to take 1 hour to complete, including gathering, preparing and submitting the compileted
application form o the USFTO. Time will vary depending upon the individual case. Any cormments on the amount of time you
require 1o 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& 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related o 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 {o
process and/or examine your submission related (o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able {0 process and/or examine your submission, which may
result in termination of proceedings or abandenment of the application or expiration of the patent.

The information provided by you in this form will be subject o the foliowing reutine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Infoermation Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice 1o determine whether the Freedom of Information Act requires disclosure of these record s.

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

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, io whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matier of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2904 and
2808. Such disclosure shall be made in accerdance with the GSA regulations governing inspection of records for this
purpose, and any other relavant {i.e., GSA or Commerce) directive. Such disclosure shall not be used 1o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.S.C. 122(b) orissuance of a patent pursuant to 35 U.8.C. 151. Further, a record
may be disclosed, subject {o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which applicalion is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or reguiation.
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Electronic Acknowledgement Receipt

EFS ID: 48246644
Application Number: 16456287
International Application Number:
Confirmation Number: 4820

Title of Invention:

GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS

First Named Inventor/Applicant Name:

Skyler J. SALEH

Customer Number:

109712

Filer:

Adam D. Sheehan/David Edwards

Filer Authorized By:

Adam D. Sheehan

Attorney Docket Number:

1458-190070

Receipt Date: 03-JUL-2023
Filing Date: 28-JUN-2019
Time Stamp: 20:07:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
71083
1 Information Disclosure Statement (IDS) 190070-US_IDS.pdf o 4

Form (SB08)

12c781d704524799faa4f6387a74b68b2ee
c2fg

Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

8555201
2 Non Patent Literature 190070-EP_EESR.pdf no 12
f850caf4d89ddec30ee45870bd258¢c1 eead
0674
Warnings:
Information:
13997776
YIN-
3 Non Patent Literature Modular_Routing_Design_for_| no 13
Chiplet-based Systems.pdf 6e65ea71f9005740395d9303e61e9f038871]
- 518b

Warnings:

Information:

Total Files Size (in bytes): 22624060

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Skyler J. SALEH et al.

Title: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS
App. No.: 16/456,287 Filed: June 28, 2019
Examiner: Jae Un YU Group Art Unit: 2138
Atty. Dkt. No.: 1458-190070 Confirmation No.: 4820

STATEMENT ON THE SUBSTANCE OF THE INTERVIEW

Dear Sir:

The Examiner and the Applicant's representative, undersigned, held a telephone interview
on Wednesday, May 17, 2023. During the interview, the Examiner clarified that, regarding claims
1-4, 7, and 10, the claims are to be rejected as allegedly being unpatentable over Sasaki (US
2007/0273699) in view of Teig (US 2019/0123022), not Sasaki in view of Price (US 10475147)
as stated by the Office Action. Similarly, claims 5, 6, 8, and 11-20 are to be rejected as allegedly
being unpatentable over Sasaki in view of Teig and Yasuda (US 2001/0005873), not Sasaki in
view of Price and Yasuda as stated by the Office Action. Applicant’s specification, MPEP
§2111.01, and the Examiner’s interpretation of the claim terms “chiplets” and “a passive crosslink”
in view of claims 1 and 6 were also discussed. No agreement was reached regarding the

allowability of the claims.

Respectfully submitted,

__/Craig Watson/ May 25, 2023
Craig Watson, Reg. No. 67,926 Date

(512) 582-2455 ext. 705

DAVIDSON SHEEHAN LLP

6836 Austin Center Blvd., Suite 320
Austin, Texas 78731
(512) 355-1119 (fax)
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Electronic Acknowledgement Receipt

EFS ID: 48061086
Application Number: 16456287
International Application Number:
Confirmation Number: 4820

Title of Invention:

GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS

First Named Inventor/Applicant Name:

Skyler J. SALEH

Customer Number:

109712

Filer:

Craig Watson/David Edwards

Filer Authorized By:

Craig Watson

Attorney Docket Number:

1458-190070

Receipt Date: 25-MAY-2023
Filing Date: 28-JUN-2019
Time Stamp: 19:16:11

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
75074
1 Applicant summary of interview with 190070-US_Interview- o 1
examiner SUmmary_Flnal.pdf 209276d9ce2496fccefb42c82a8746919186
4811

Warnings:
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Information:

Total Files Size (in bytes): 75074

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/456,287 06/28/2019 Skyler J. SALEH 1458-190070 4820
109712 70 05/22/2023 | EXAMINER |
Advanced Micro Devices, Inc.
c/o Davidson Sheehan LLP YU, JAE UN
6836 Austin Center Blvd.
Suite 320 | ART UNIT | PAPER NUMBER |
Austin, TX 78731 2138
| NOTIFICATION DATE | DELIVERY MODE |
05/22/2023 ELECTRONIC

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

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

AMD @DS-patent.com
docketing @ds-patent.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
16/456,287 SALEH etal.
. vy r . i AlA (First | t P
Applicant-initiated Interview Summary EXE"L‘J' ot AT e oy staue | Page
2138 | Yes 1of1

JAE U YU Primary Examiner Telephonic
Craig Watson Attorney of Record

Date of Interview: 17 May 2023

Issues Discussed:

35U.S.C. 103

Discussed the definition of the limitation of "chiplets" in view of the specifications. The examiner would
inspect the specification in more details if such definition can be applied when interpreting the claim
languages.

/JAE U YU/
Primary Examiner, Art Unit 2138

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

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

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230517




Page 341 of 949

UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Apr 28 2023

This paper requesting to schedule and/or conduct an interview is appropriate because:

This submission is requested to be accepted as an authorization for this
interview to communicate via the internet. Recognizing that Internet
communications are not secure, I hereby authorize the USPTO to communicate with
the undersigned concerning scheduling of the interview via video conference,
instant messaging, or electronic mail, and to conduct the interview in accordance
with office practice including video conferencing.

Name (s) :
Craig Watson

S—-signature:
/Craig K Watson/

Registration Number:
67926

U.S. Application Number:
16456287

Confirmation Number:
4820

E-mail Address:
craig.watson@ds-patent.com

Phone Number:
+1 5052634817

Proposed Time of Interview:
5-4-2023 2:00 PM ET

Alternative Proposed Time(s) of Interview:
5-5-2023 11:00 AM ET

Alternative Proposed Time(s) of Interview:
5-8-2023 4:00 PM ET

Prefered Interview Type:
Telephonic

I am the applicant or applicant's representative for this application.
Topic for Discussion:
I am confused by the rejection. I plan to submit an agenda after

the interview is scheduled providing more details. No amendments
will be proposed due to my confusion.

) UNITED STATES
PATENT AND TRADEMARK OFFICE
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Doc code: DS PTO/SRB/O8a (02-18)

o . . \ N Approved for use through 11/30/2020. OM8 0851-0031
v s 1 T iy T s St i IRy B it
Doc descriplion: Infermation Disclosure Statement (DS) Filed U.6. Patent and Trademark Office: .6, DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1685, no persons are required {0 respond to a collection of information unless i containg g valid OMB control number.

Application Number 16456287
Filing Date 2019-06-28

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named inventor | Skyler J. SALEH

L Art Unit 2138

{ Not for submission under 37 CFR 1.88)

Examiner Name Jag Un Yy

Attorney Docket Number 1458-190070

U.S.PATENTS
Examiner} Cite ) Kind . Name of Patentee or Applicant Pages,Coiurr\n?s,Ln?es‘where
. Patent Number I Issue Dale ) Relevant Passages or Relevant

initial No Code? of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.
U.S.PATENT APPLICATION PUBLICATIONS

Examiner] .. Publication Kind | Publication Name of Patentee or Applicant Pages,(}oiurr\n?s,i_n?es‘ where
. Cite No \ ) Relevant Fassages or Relevant
initial Number Code'] Date of cited Document ) i
Figures Appeai
1 20170238244 2017-08-17 PRICE et al.

if you wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Patentee or RPages,Columns,Lines
Examiner} Cite | Foreign Document Country Kind | Publication At ficant of cited whers Relevant 15
Initiai* No | Numbers Code?| Coded| Date PpRCAM Of € Passages or Relevant
Document )
Figures Appear
1 108694888 CN 2018-10-23 JOYDEEP et al. X
2 108732754 CN 2018-11-02 DEEPAK el al. %

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

NON-PATENT LITERATURE DOCUMENTS

EFS Web2.1.18
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Application Number 16456287
Filing Date 2019-08-28
INFORMATION DISCLOSURE First Named inventor | Skyler J. SALEH
STATEMENT BY APPLICANT i Unh 98
{ Not for submission under 37 CFR 1.9%)
Examiner Name Jae Un YU
Attorney Docket Number 1458-180070

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

Examiner| Cite
initials™ [ No

Office Action mailed February 7, 2022 for Chinese Application No. 202080067194.0 (Attormey Docket No. 190141-CN), R]
& pages

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: nitial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See King Codes of USPTO Patent Documents at ww ex! ‘or MPEP 201.04. 2 Enter office that issued the document, by the twoe-letter code (WIPO

Standard $7.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIRPC Standard ST.16 if possible. ° Applicant is o place a check mark hare if
English language transiation is attached.
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Application Number 16456287

Filing Date 2019-08-28

INFORMATION DISCLOSURE

First Named inventor | Skyler J. SALEH

STATEMENT BY APPLICANT

L Art Unit 2138
{ Not for submission under 37 CFR 1.9%)

Examiner Name Jae Un YU

Attorney Docket Number 1458-180070

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 (o make the appropriate selection{(s):

_ That each item of information contained in the information disclosure statement was first cited in any communication
B3 from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97(e3(1).

OR

That no item of information conlained in the information disclosure siatement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no tem of information contained in the information disclosure staiement was Known to

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

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

[ 1 A cerlification statement is not submitted herewith.

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

Signaiure /Adam . Sheehan/ Date (YYVYY-MM-DD) 2023-04-19

Namea/Print Adam D. Sheehan Registration Number 42146

This collection of information is required by 37 CER 1.97 and 1.88. The information is required o obtain or retain a benefit by the
public which is to file (and by the USPTO ic process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This coliection is estimated to take 1 hour to complete, including gathering, preparing and submitting the compileted
application form o the USFTO. Time will vary depending upon the individual case. Any cormments on the amount of time you
require 1o 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& 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related o 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 {o
process and/or examine your submission related (o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able {0 process and/or examine your submission, which may
result in termination of proceedings or abandenment of the application or expiration of the patent.

The information provided by you in this form will be subject o the foliowing reutine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Infoermation Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice 1o determine whether the Freedom of Information Act requires disclosure of these record s.

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

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, io whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matier of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2904 and
2808. Such disclosure shall be made in accerdance with the GSA regulations governing inspection of records for this
purpose, and any other relavant {i.e., GSA or Commerce) directive. Such disclosure shall not be used 1o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.S.C. 122(b) orissuance of a patent pursuant to 35 U.8.C. 151. Further, a record
may be disclosed, subject {o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which applicalion is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or reguiation.
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Espacenst

ONTOSBR4GEBA APPARATUS AND METHOD FOR MANAGING DATABIAS IN GRAPHICS PROCESSING ARCHITECTURE
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APPARATUS AND METHOD FOR MANAGING DATA BIAS IN GRAPHICS PROCESSING ARCHITECTURE
Absiract

An apparatus and method are desoribed for managing dala which is blased {owards a processor o a GPLUL For example, ong
embodiment of an apparatus comprises: & procassor comprising one or more gores leexacule insfructions and process daila,
one or more cache levels, and cache coherence controliers (o maintain coherent data in the one or more cache leveals; a
graphics processing unit (GPU} o executegraphics instructions and process graphies data, whersin the GPU and procassor
cores are io share g virtual address spacs for accessing 2 system memory; a GRPU memory coupled io the GPU, the GPU
memory addrassable through the virlual address space shared by the procsessor cores and GPU; and bias management clrouliry
i siore an indigation, for each of a plurality of blocks of dala, whathsr the datahas a processor blas or g GPU blas, whereln if the
data has a GPU bas, then the dala is o be accassed by the GPU from the GPU memory withoul necessarily accassing the
processors cachs coherance coniroliers and whersin requesis for the daia from the processor cores are processed as
uncachad requests, praventing the data from being cached In the one or more cache levels of the processor.
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Espacenet — search results

Espacenet
CN108732754A COLLABORATIVE MULTI-USER VIRTUAL REALITY

Applicants: INTEL CORP

inventors: VEMBAR DEEPAK S KUWAHARA ATSUQ,SAKTHIVEL CHANDRASEKARAN, VENKATARAMAN RADHAKRISHNAN, INSKO BRENT E,KALRA ANUPREET S,LABBE

HUGUES KOKER ALTUG AFODACA MICHAEL XIAQO KAI,BOLES JEFFERY S,LAKE ADAM T.CIMINI DAVID M, VEMBU BALAJI,QULD-AHMED-VALL
ELMOUSTAPHA KWIATKOWSKI JACEK LAWS PHILIP R,SHAH ANKUR N,APPU ABHISHEK R,RAY JOYDEEP,FU WENYIN, KABURLASOS NIKOS,S5URTI
PRASOONKUMAR, BOROLE BHUSHAN M

Classifications:
IPC GO2B27/01; GO6T19/0¢;

CPC GO2B27/017 {CN}; GO6F3/1431 {EP,US}); GOBF3/1454 {EPF,US); GO6F3/147 {EP,US}; GD6T1/20 {EP,US); GO6T19/006 {CN}; GU9GS5/363 {(EP,US};
HO04L85/4025 (UB); G02B2027/0178 (CN), GOSG2340/02 (EP,US); GD9G2350/00 (EP,US); G09G2352/00 (EP,US); G09G2354/00 (EPUS);
G09G2360/08 (EP,US), G09G2360/121 (EP,US); G09G2360/125 (EP,US);, G09G2370/02 (EP,US);, G0BG3/003 (EP,US); H04L67/131 (US),

Priorities: US201715480066A 2017-04-17

Application: CN201810338612A-2018-04-16

Publication: CN108732754A-2018-11-02

Published as: CN108732754A;EP3392827A1; US10430147B2; US10908865B2; US11520555B2; US2018300098A1; US2020097243A1; US2021294560A1
COLLABORATIVE MULTI-USER VIRTUAL REALITY

Abstract

The invention discioses collaborative multi-user virtual reality. An embodiment of a graphics apparatus may include 3 processor, memory communicatively coupied fo the

processor, and a coilaboration engine communicatively coupied to the processor to identify a shared graphics component between two or more users in an environment, and

share the shared graphics components with the two or more users in the environment. Embedimenis of the collaboration engine may include one or more of a centralized sharer,

a depth sharer, a shared preprocessor, a multi-port graphics subsystem, and 3 decode sharer.Other embediments are disclosed and claimed.

hitps://iworldwide espacenet.con/patent/search/family/082110858/publication/CN108732754A?q=CN108732754A
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