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. |
17/213,133 03/25/2021 Der-Min Yuan ETRPO395USA3 9765
27765 7590 02/06/2024 | XAINGR |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST. FARROKH, HASHEM
NEW TAIPEI CITY,
TAIWAN | ART UNIT | PAPER NUMBER |
2138
| NOTIFICATION DATE | DELIVERY MODE |
02/06/2024 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):

Patent.admin.uspto.Rcv @naipo.com
mis.ap.uspto@naipo.com

PTOL-90A (Rev. 04/07)

APPLE EX1072
Apple v. WeCrevention
1 IPR2026-00243



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/213,133 06-Feb-2024 11894098

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST.

NEW TAIPEI CITY,

TAIWAN

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1



smamans.  UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/213,133 02/06/2024 11894098 ETRP0395USA3 9765
27765 7590 01/17/2024

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST.

NEW TAIPEI CITY,

TAIWAN

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)



INVENTORC(S) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors):

Der-Min Yuan, New Taipei City, TAIWAN;
Yen-An Chang, Miaoli County, TAIWAN;
Wei-Ming Huang, Hsinchu County, TAIWAN;

APPLICANT(s) (Please sce PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Etron Technology, Inc., Hsinchu, TAIWAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Raceipt will estabiish the filing dale of the application

National Stage of an international Application under 38 U.ES.C. 371

i a timaly submission to enter the nalional stags of an international apphcation is compliant with the conditions of 35 US.0
371 and other a.s*p:;wb e requiraments a Form PCT/DOAEGSRS '-wd cating acceptancs of the application as a national slage
subimission under 35 ULS.0. 871 will be wsuad in addition to the Filing Recelpl, in due course.

New International Application Flled with the USPTO as a Recelving Offics

i & new international application is being fled and the inlermadional application includes the necessary components for an
aitonal fing date (see PCT Ardicle 11 and MPER ii‘ﬂ{?), a Notification of the Intermational Application Number and of the

interrational Filing Date (Form POT/ROINE) will be issuad in dus courses, subject 1o prescriphions conceming national security,
and ihe d&iu shiown on this Acknowledgement Beceipt will establish the infernational filing date of the applicalion.
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Dy a‘“e amim ang i
described in MPER &

1 page counts, where appiicable. it serves as evidenos of receipt similar to a Post Card, as

New Applications Under 38 UL8.C 11

i anew aappiicr-xiim is being fled and the application includes the necessary f‘nmpsrzen‘s for filing date {see 37 CFR 1.583{b)-{ch
and MPEPR 508), a Filing Receipt (37 CFR 1.54) will ba issued in dus course and the date shown on this Acknowledgement
Fecept will vﬂ;ik.b ish the Hiling date of the application

National Stage of an International Application under 35 UE.C. 3N

¥

f & timely submission o ender the national stage of an intermational application is compliant with the conditions of 38 1.8.C.
371 and other applicable requiremeanis a Form PCT/DOEGRIS indicating acceptance of the application as a national stage

subrnission under 35 U.8.C. 371 will be issued in addition {o the Filing Receipt, In dus courss.

New International Application Filed with the USPTQ as a Receiving Office

H a new intermational application is baing Hed and the infernational application includes the necessary componanis for an
international filing date (see PCT Article 11 :-*a-'*-d MPEER 1310), a Natification of the International Application Numbear and of the
nternational Filing Date (Form PCT/RGEE) will be ssuad in due course, subject to prescriptions concerming national security,
and the date shown on this Acknowledgement Recaipt will eslablish the infernational filing dale of the application.




PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with the 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, VA 22313-1450

INSTRUCTIONS: This formshould be used for transmitting the ISSUE FEE and PUBLICATIONFEE (ifrequired). Blocks 1 through 5 shouldbe completed where appropriate.
All further correspondence will be mailed to the current correspondence address asindicatedunlesscorrected belowor directed otherwiseinBlock 1, by (a) specifying anew
correspondenceaddress;and/or(b)indicating aseparate j §FEE ADDRESS ;" formaintenance feenotifications. Because electronic patentissuance may occur shortly after
issue fee payment, any desired continuing applicationshould preferably befiled priorto payment ofthisissue fecin ordernotto jeopardize copendency.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddress) 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
haveits own certificate of mailing or transmission.

27765 7590 11/22/2023

Certificate of Mailing or Transmission

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION I hereby certify that this Fee(s) Transmittal is being deposited with the United

5F., No.389, Fuhe Rd., Yonghe Dist., States Postal Service with sufficient postage for first class mail in an envelope
New Taipei City, addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Taiwan USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.
Anna Lu (Typed or printed name)
/Anna Lu/ (Signature)
12/26/2023 (Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
17/213,133 03/25/2021 Der-Min Yuan ETRP0395USA3 9765

TILE OF INVENTION: DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 02/22/2024
EXAMINER ART UNIT CLASS-SUBCLASS
FARROKH, HASHEM 2138 711-105000
1. Change of correspondence address or indication of “Fee 2. For printing on the patent fiont page, list

Address” (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys 1. \N lnston Hsu

|:| Change of correspondence address (or Change of or agents OR, alternatively,

Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member 2.
a registered attorney or agent) and the names of
D “Fee Address” indication (or “Fee Address” Indication up to 2 registered patent attorneys or agents. If
form PTO/SB/47; Rev 03-09 or more recent) no nank is listed, no name will be printed. 3.
attached. Use of a Customer Num ber is required.

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

PLEASE NOTE: Unless an assignee isidentified below, no assignee data will appear on the patent. Ifan 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 ofthis form is NOT a substitute for filing an assignment.

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

Etron Technology, Inc. Hsinchu, Taiwan

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual Corporation or other private group entity D Government
4a. Fees Submitted: Issue Fee D PublicationFee (ifrequired)

4b. Method of Payment (Please first reapply any previously paid fee shown above):

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

The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-3105

5. Change of Entity Status (fromstatus indicated above)

D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk ofapplication abandonment.

El 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 as
anotification ofloss ofentitlement to micro entity status.

l:l Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification ofloss ofentitlement 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 /Winston Hsu/ Date 12/25/2023
Typed or printed name ' Winston Hsu Registration No. 41526
PTOL-85 Part B (03-23) Approved for use through 03/31/2023 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
27765 7590 11/22/2023
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION FARROKH, HASHEM
SF., NO.389, FUHE RD., YONGHE DIST.
NEW TAIPEI CITY | ART UNIT | papmsuvmer |
TAIWAN 2138
DATE MAILED: 11/22/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/213,133 03/25/2021 Der-Min Yuan ETRP0O395USA3 9765

TITLE OF INVENTION: DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

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

nonprovisional SMALL $480 $0.00 $0.00 $480 02/22/2024

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.

Page 1 of 3

PTOL-85 (Rev. 11/23)

10



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

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.

27765 7590 11/22/2023 Certificate of Mailing or Transmission
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATI®by 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
5F., NO.389, FUHE RD., YONGHE DIST. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
NEW TAIPEI CITY, USPTO via the USPTO patent electronic filing system or by facsimile to (571)
TAIWAN 273-2885, on the date below. :
(Typed or printed name)
(Signature)|
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/213,133 03/25/2021 Der-Min Yuan ETRP0O395USA3 9765
TITLE OF INVENTION: DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 02/22/2024
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
FARROKH, HASHEM 2138 711-105000
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
(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.

| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

[ "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) : (] Individual [ 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 the USPTO patent electronic filing system (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

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

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

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

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

| 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.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/213,133 03/25/2021 Der-Min Yuan ETRP0O395USA3 9765
27765 7590 1172202023 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION FARROKH, HASHEM
5F., NO.389, FUHE RD., YONGHE DIST.
NEW TAIPEI CITY | ART UNIT PAPER NUMBER |
TAIWAN 2138

DATE MAILED: 11/22/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

Page 3 of 3

PTOL-85 (Rev. 11/23)
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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) tfurnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 17/213,133 Yuan et al.
Notice of Allowabilily Examiner ArtUnit | AIA (FITF) Status
HASHEM FARROKH 2138 Yes

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

1.4) This communication is responsive to amendment filed 08/17/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1,3-5 and 7-11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

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

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

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date.
/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office ]
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20231113
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Application/Control Number: 17/213,133 Page 2
Art Unit: 2138

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION:

2. This office action is in response to the communication(s) filed on 08/17/2028.
There are a total of 9 claims pending in the application. Claims 1, 3, 4-5, and 7-10 have
been amended; claims 2 and 6 have been canceled; and no new claims have been
added.

RESPONSE TO REMARKS:

3. Claims 1, 3-5 and 810 have amended to replace “not greater than” with “lower
than” overcomes rejection of the claims under 35 USC § 112(a), first paragraph. In
regard to rejection of the claim 1, Examiner respectfully disagree with the Applicant that
TAKAHASHI does not teach Peripheral circuit (e.g., Fig. 1 shows the logic circuit
includes peripheral circuit). Applicant also argues that TAKAHASH)I doe not teach that
the first voltage (e.g., core cell voltage) is lower 1.1 V. The Examiner respectfully
disagrees, VDD is 1.0 V or lower, which is lower 1.1 V recited in the claim. Applicant
make similar arguments regarding the other claims. However, the amendments: the first
voltage (e.g., core cell circuit voltage) lower than 1.1 V, the second voltage (e.g.,
peripheral circuit voltage) lower than 1.1 V, and third voltage (e.g., Input/output circuit
voltage) lower than 1.1 V; and the second voltage and third voltage is different from the
first voltage overcome the prior art of record.

REASON FOR ALLOWANCE:

4. Claims 1, 3-5, and 7-11 are considered to be allowable.

The reason for allowance of the independent claims are the following: in interpreting the
pending claim(s), in view of the specification, the Examiner finds the claimed invention
to be patentably distinct from the prior art of record. The prior art of record neither
anticipates , nor renders obvious the distinct features recited in the claim as describe
below:

15



Application/Control Number: 17/213,133 Page 3
Art Unit: 2138

The invention directed to A dynamic random access memory (DRAM), comprising: the DRAM
comprising a core memory circuit, a peripheral circuit, and an input/output circuit, wherein: the
core memory cell circuit operate at a first voltage range lower than 1.1 V, the peripheral circuit
operate at a second voltage range lower than 1.1 V, the input/output circuit operate at a third
voltage range lower than 1.1 V, the second voltage different from the first voltage, and third

voltage is different from the first voltage.

5. Dependent claims 5, 7, and 9-11 are allowable at least for the reasons indicated
above including all the limitations of the allowable base claim upon which they depend.
6. Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

DIRECTION OF FUTURE CORRESPENDENCES:

7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(5671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

8. If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Mr. 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.

9. Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see htto://pair-direct.uspto.gov. For questions
regarding access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000.

16



Application/Control Number: 17/213,133 Page 4
Art Unit: 2138

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 17213133 Yuan et al.

LT s
HASHEM FARROKH 2138

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office

Part of Paper No.: 20231113
Page 1 of 6
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17213133 Yuan et al.
HASHEM FARROKH 2138

CPC - Searched*
Symbol Date Examiner
GO6F 3/061 5/17/2015 RIE
GO6F 3/0628 5/17/2015 RIE
GO6F 3/0653 5/17/12015 RIE
GO6F 3/0656 5/17/2015 RIE
GO6F 12/0238 5/17/2015 RIE
GO6F 12/063 5/17/2015 RIE
GO6F 12/0692 5/17/2015 RIE
GO6F 12/0866 5/17/2015 RIE
GO6F 12/0882 5/17/2015 RIE
GO6F 13/4221 5/17/2015 RIE
g06F 13/4278 5/17/2015 RIE
Search Updated 11/16/2015 RIE
Search Updated 5/15/2016 RIE
Search Updated 10/1/2016 RIE
Search Updated 5/14/2017 RIE
Search Updated 9/18/2017 RIE
GO06F12/0238; GO6F12/063; GO6F12/0692; GO6F 12/0882; GO6F 13/ HF
4221; GO6F13/4278; GO6F3/061; GO6F3/0653; GO6F3/0656; 5/28/2018
G11C11/40615; G11C11/4074; G11C7/1075; Y02D10/14; Y02D10/
151
GO06F12/0238; GO6F12/063; GO6F12/0692; GO6F 12/0866; GO6F 12/ HF
0882; GO6F13/4221; GO6F3/061; GO6F3/0653; GO6F3/0656; 11/11/2019
G11C11/4074; G11C7/1075; Y02D10/14; Y02D10/151
GO06F12/0238; GO6F12/063; GO6F12/0692; GO6F 12/0882; GO6F 13/ HF
4221; GO6F13/4278; GO6F3/061; GO6F3/0653; GO6F3/0656; 03/09/2022
G11C11/40615; G11C11/4074; G11C7/1075; Y02D10/14; Y02D10/
151
GO06F12/0238 OR G06F12/063 OR G06F12/0692 OR G06F12/0866 HF
OR G06F12/0882 OR G06F13/4221 OR G06F13/4278 OR G06F3/ 05/15/2023
061 OR GO06F3/0653 OR G06F3/0656 OR G11C11/40615 OR
G11C11/4074 OR G11C7/1075 OR Y02D10/00

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office
Page 2 of 6
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17213133 Yuan et al.
H“m ||“| “‘ |H| | |H|““ — .
HASHEM FARROKH 2138
CPC Combination Sets - Searched*
Symbol Date Examiner

/HASHEM FARROKH/

Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office

Page 3 of 6
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Part of Paper No.: 20231113




Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 17213133 Yuan et al.
AR 2=
HASHEM FARROKH 2138
US Classification - Searched*
Class Subclass Date Examiner
711 105 5/17/2015 RIE
111 5/17/2015 RIE
154 5/17/2015 RIE
710 7 5/17/2015 RIE
21 5/17/2015 RIE
34 5/17/2015 RIE
52 5/17/2015 RIE
712 16 5/17/2015 RIE
209 5/17/2015 RIE
214 5/17/2015 RIE
245 5/17/2015 RIE
Search Updated 11/16/2015 RIE
Search Updated 5/15/2016 RIE
365 51 5/15/2016 RIE
59 5/15/2016 RIE
143 5/15/2016 RIE
205 5/15/2016 RIE
226 5/15/2016 RIE
189 5/15/2016 RIE
189.09 5/15/2016 RIE
Search Updated 10/1/2016 RIE
Search Updated 5/14/2017 RIE
Search Updated 9/18/2017 RIE
711 105 03/09/2022 HF

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

the search.

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office

Page 4 of 6
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17213133 Yuan et al.
AR 2=
HASHEM FARROKH 2138
Search Notes
Search Notes Date Examiner
PLUS Search 5/17/2015 RIE
PALM Inventor Search 5/17/12015 RIE
EAST Text Search 5/17/2015 RIE
EAST Text Search Updated 11/16/2015 RIE
EAST Text Search Updated 5/15/2016 RIE
EAST Text Search Updated 10/1/2016 RIE
EAST Text Search Updated 5/14/2017 RIE
EAST Text Search Updated 9/18/2017 RIE
EAST Text Search Updated 5/28/2018 HF
PALM Inventor Search Updated 01/21/2019 HF
EAST Text Search Updated 01/21/2019 HF
PALM and EAST Inventor Search Updated 07/01/2019 HF
EAST Text Search Updated 07/01/2019 HF
PALM and EAST Inventor Search Updated 11/11/2019 HF
EAST Text Search Updated 11/11/2019 HF
PALM and EAST Inventor Search Updated 04/28/2020 HF
EAST Text Search Updated 04/28/2020 HF
Assignee/ Inventor Search Updated 11/20/2020 HF
EAST Text Search Updated 11/20/2020 HF
Inventor/Assignee Search 03/09/2022 HF
EAST Text Search 03/09/2022 HF
IP Search 03/09/2022 HF
Google Search 03/09/2022 HF
Inventor/Assignee Search Updated 11/07/2022 HF
EAST Text, CPC, Facet Search Updated 11/07/2022 HF
Inventor/Assignee Search Updated 05/15/2023 HF

/HASHEM FARROKH/

Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office

Page 5 of 6
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17213133 Yuan et al.
H“m"“l ““N | |H|““ _— .
HASHEM FARROKH 2138
EAST Text, CPC, Facet Search Updated 05/15/2023 HF
Inventor/Assignee Search Updated 11/13/2023 HF
EAST Text, CPC, Facet Search Updated 11/13/2023 HF
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
G11C/71075 G11C7/00 11/13/2023 HF
G11C11/4074 | G11C11/00 11/13/2023 HF
G06F12/0882 | GO6F12/00 11/13/2023 HF

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

U.S. Patent and Trademark Office

Page 6 of 6
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43 133 Vuan et al.
H ” m Examiner Art Unit
HASHEM FARROKH 2138
CPC
Symbol Type Version
G11C 1075 F 2013-01-01
G11C 4074 | 2013-01-01
GO6F 0882 A 2013-01-01
GO6F 0653 A 2013-01-01
GO6F 0238 A 2013-01-01
GO6F 4278 A 2013-01-01
GO6F 061 A 2013-01-01
GO6F 0656 A 2013-01-01
GO6F 0692 A 2013-01-01
GO6F 063 A 2013-01-01
GO6F 0866 A 2013-01-01
GO6F 4221 A 2013-01-01
G11C 40615 A 2013-01-01
Y02D 00 A 2018-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 9
/HASHEM FARROKH/ 13 November 2023 . . R
Primary Examiner, Art Unit 2138 0O.G. Print Claim(s})] O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20231113

Page 1 of 3
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/213,133 Yuan et al.
Examiner Art Unit
HASHEM FARROKH 2138

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

711

105

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 9

/HASHEM FARROKH/
Primary Examiner, Art Unit 2138

(Primary Examiner)

13 November 2023

0O.G. Print Claim(s})] O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43 133

Yuan et al.
“ m Examiner Art Unit
HASHEM FARROKH 2138

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

Final [Original|Final |[Original|Final |Original]Final [Original|Final [Original]Final OriginallFinaI Original|Final |Original
1 1 8 10
2 9 11
2 3
3 4
4 5
6
5 7
6 8
7 9
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 9
/HASHEM FARROKH/ 13 November 2023 . . R
Primary Examiner, Art Unit 2138 0O.G. Print Claim(s})] O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20231113

Page 3 of 3
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L116 490 (operation$2 near2 (US-PGPUB; USPAT; |OR ON ON 2023/11/12
voltage) WITH ((lower |USOCR; FPRS; EPO; 11:25 AM
OR less OR below OR (JPO; DERWENT;
smaller) near2 ("1.1" IBM_TDB)
OR"1.0"OR "0.8" OR
one))
L117 43 116 AND (DRAM OR (US-PGPUB; USPAT; |OR ON ON 2023/11/12
DDR$2) USOCR; FPRS; EPO; 11:27 AM
JPO; DERWENT;
IBM_TDB)
L118 17 117 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/12
(@ad<"20130223") USOCR; FPRS; EPO; 11:27 AM
JPO; DERWENT;
IBM_TDB)
L119 284 116 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/12
(@ad<"20130223") USOCR; FPRS; EPO; 11:43 AM
JPO; DERWENT;
IBM_TDB)
L120 106 119 AND (memory) (US-PGPUB; USPAT; |OR ON ON 2023/11/12
USOCR; FPRS; EPO; 11:44 AM
JPO; DERWENT;
IBM_TDB)
L121 12 (peripheral near2 (US-PGPUB; USPAT; |OR ON ON 2023/11/12
voltage) WITH ((lower |USOCR; FPRS; EPO; 12:03 PM
OR less OR below OR (JPO; DERWENT;
smaller OR equal) IBM_TDB)
near2 ("1.1"OR "1.0"
OR "0.8" OR one))
L122 11 121 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/12
(@ad<"20130223") USOCR; FPRS; EPO; 12:03 PM
JPO; DERWENT;
IBM_TDB)
L123 7 (peripheral near2 (US-PGPUB; USPAT; |OR ON ON 2023/11/12
voltage) WITH ((lower |USOCR; FPRS; EPO; 12:05 PM
OR less OR below OR (JPO; DERWENT;
smaller OR equal) IBM_TDB)
near2 ("1.1" OR "1.0"
OR "0.8" OR (one ADJ
volt)))
L124 7 123 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/12
(@ad<"20130223") USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)
L125 4 122 NOT 124 (US-PGPUB; USPAT; |OR ON ON 2023/11/12
USOCR; FPRS; EPO; 12:09 PM
JPO; DERWENT;
IBM_TDB)
L126 1176 ((DRAM OR DDR$2 OR | (US-PGPUB; USPAT; [OR ON ON 2023/11/13
((integrsted ADJ circuit) |USOCR; FPRS; EPO; 07:45 AM
11/13/2023 01:13:17 PM Page 1 of 4
Workspace: 17213133 HF
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OR IC)) near2 (chip OR [JPO; DERWENT;
die)) WITH IBM_TDB)
((input$1output OR
1$10) near2 (circuit OR
unit OR portion))
L127 2961 ((DRAM OR DDR$2 OR | (US-PGPUB; USPAT; [OR ON ON 2023/11/13
((integrsted ADJ circuit) |USOCR; FPRS; EPO; 07:46 AM
OR IC)) near2 (chip OR [JPO; DERWENT;
die)) WITH ((peripheral) [IBM_TDB)
near2 (circuit OR unit
OR portion))
L128 77 126 AND 127 (US-PGPUB; USPAT; |OR ON ON 2023/11/13
USOCR; FPRS; EPO,; 07:46 AM
JPO; DERWENT;
IBM_TDB)
L129 52 128 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/13
(@ad<"20130223") USOCR; FPRS; EPO; 07:52 AM
JPO; DERWENT;
IBM_TDB)
L130 432 ((DRAM OR DDR$2) (US-PGPUB; USPAT; [OR ON ON 2023/11/13
near2 (chip OR die OR |USOCR; FPRS; EPO; 07:59 AM
((integrsted ADJ circuit) |JPO; DERWENT;
ORIC))) WITH IBM_TDB)
((peripheral) near2
(circuit OR unit OR
portion))
L131 256 ((DRAM OR DDR$2) (US-PGPUB,; USPAT; [OR ON ON 2023/11/13
near2 (chip OR die OR |USOCR; FPRS; EPO; 08:01 AM
((integrsted ADJ circuit) |JPO; DERWENT;
ORIC))) WITH IBM_TDB)
((input$1output OR
I1$10) near2 (circuit OR
unit OR portion))
L132 32 130 AND 131 (US-PGPUB; USPAT; |OR ON ON 2023/11/13
USOCR; FPRS; EPO; 08:02 AM
JPO; DERWENT;
IBM_TDB)
L133 22 132 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/13
(@ad<"20130223") USOCR; FPRS; EPO; 08:02 AM
JPO; DERWENT;
IBM_TDB)
L134 0 ((DRAM OR DDR$2) (US-PGPUB; USPAT; [OR ON ON 2023/11/13
near2 (chip OR die OR |USOCR; FPRS; EPO,; 12:44 PM
((integrsted ADJ circuit) |JPO; DERWENT;
ORIC))) WITH IBM_TDB)
((peripheral) near2
(circuit OR unit OR
portion)) WITH (voltage
near5 ((lower OR less
OR smaller OR below)
adj2 ("1.1 v' OR (one
ADJ volt))))
L135 58 ((DRAM OR DDR$2) (US-PGPUB,; USPAT; [OR ON ON 2023/11/13
near2 (chip OR die OR |USOCR; FPRS; EPO; 12:46 PM
11/13/2023 01:13:17 PM Page 2 of 4
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((integrsted ADJ circuit) |JPO; DERWENT;
OR IC))) SAME IBM_TDB)
((peripheral) near2
(circuit OR unit OR
portion)) SAME
((input$1output OR
1/$10) ADJ circuit)
L136 1 ((DRAM OR DDR$2) |(US-PGPUB; USPAT; [OR ON ON 2023/11/13
near2 (chip OR die OR |USOCR; FPRS; EPO; 12:46 PM
((integrsted ADJ circuit) |JPO; DERWENT;
OR IC))) SAME IBM_TDB)
((peripheral) near2
(circuit OR unit OR
portion)) SAME
((input$1output OR
1/$10) ADJ circuit)).clm.
L138 4 135 AND ((Etron ADJ  |(US-PGPUB; USPAT; |OR ON ON 2023/11/13
Technology).as.) USOCR; FPRS; EPO; 12:48 PM
JPO; DERWENT;
IBM_TDB)
L139 0 136 AND ("CHANG; (US-PGPUB; USPAT; |OR ON ON 2023/11/13
YEN-AN".ine. OR USOCR; FIT (AP, AT, 12:49 PM
"HUANG; WEI- AU, BE, BG, BR, BY,
MING".ine. OR "YUAN; |CA, CH, CN, CS, CU,
DER-MIN".ine.) CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L140 0 136 AND ("CHANG,; (US-PGPUB; USPAT; |OR ON ON 2023/11/13
YEN-AN".ine. OR USOCR; FPRS; EPO,; 12:49 PM
"HUANG; WEI- JPO; DERWENT;
MING".ine. OR "YUAN; |IBM_TDB)
DER-MIN".ine.)
L141 7 135 AND (US-PGPUB; USPAT; |OR ON ON 2023/11/13
((G06F12/0238 OR USOCR; FPRS; EPO; 12:57 PM
G06F12/063 OR JPO; DERWENT;
G06F12/0692 OR IBM_TDB)
G06F12/0866 OR
G06F12/0882 OR
GO06F13/4221 OR
GO06F13/4278 OR
G06F3/061 OR
GO06F3/0653 OR
GO06F3/0656 OR
G11C11/40615 OR
G11C11/4074 OR
G11C7/1075 OR
Y02D10/00).cpc. OR
11/13/2023 01:13:17 PM Page 3 of 4
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711/105.ccls. OR
(G11C11/4074 OR
G11C7/10).ipc.)
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
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First Named Inventor : Der-Min Yuan
Filed - March 25, 2021
TC/A.U. : 2138
Examiner : FARROKH, HASHEM
Docket No. : ETRP0O395USAS3
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Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of May 18, 2023, please amend the above-identified
application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 5 of this paper.
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Amendments to the Claims:

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

application:

Listing of Claims:

1.

(98]

(Currently amended): A dynamic random access memory (DRAM), comprising;:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage within a first voltage range to make the DRAM
core cell operate at the first voltage, and the DRAM core cell is a volatile
memory cell, wherein the first voltage is lower than 1.1V and

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage within a second voltage range to make the
peripheral circuit operate at the second voltage, wherein the second voltage
is net-greater-lower than 1.1V, and

wherein the DRAM core cell and the peripheral circuit are formed on a single
chip, and the peripheral circuit is external to the DRAM core cell, and

wherein the first voltage is different from the second voltage.

(Deleted)

(currently amended): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage within a first voltage range to make the DRAM
core cell operate at the first voltage, and the DRAM core cell is a volatile
memory cell, wherein the first voltage is lower than 1.1V and

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage within a second voltage range to make the

peripheral circuit operate at the second voltage, wherein the second voltage

is net-greaterlower than 1.1V,
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o

wherein the first voltage is greater than the second voltage.

(currently amended): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage to make the DRAM core cell operate at the first
voltage, and the DRAM core cell is a volatile memory cell; and—

an input/output circuit comprised in the DRAM, wherein the input/output circuit
is electrically connected to the DRAM core cell, and the input/output circuit
is supplied with a third voltage-w to make the input/output circuit operate at
the third voltage, wherein the third voltage is netgreaterlower than 1.1V;
and

a peripheral circuit comprised in the DRAM. wherein the peripheral circuit is

electrically connected to the DRAM core cell. and the peripheral circuit is

supplied with a second voltage to make the peripheral circuit operate at the

second voltage, wherein the second voltage is lower than 1.1V and the first

voltage is different from the second voltage:

wherein the DRAM core cell and the input/output circuit are formed on a single
chip, and the input/output circuit is external to the DRAM core cell, and

wherein the first voltage is different from the third voltage.

(currently amended): The dynamic random access memory of claim 4, wherein

the first voltage is nroetgreaterlower than 1.1V.

(Deleted)

(currently amended): The dynamic random access memory of claim 64, wherein

the first voltage is different from the second voltage.

(currently amended): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
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10.

11.

supplied with a first voltage to make the DRAM core cell operate at the first
voltage, and the DRAM core cell is a volatile memory cell; and
an input/output circuit comprised in the DRAM, wherein the input/output circuit
is electrically connected to the DRAM core cell, and the input/output circuit
is supplied with a third voltage to make the input/output circuit operate at
the third voltage, wherein the third voltage is netgreaterlower than 1.1V,
wherein the first voltage is greater than the third voltage, and the DRAM

operating with the first voltage and the third voltage is capable of being

applied to an embedded display port (eDP).

(currently amended): The dynamic random access memory of claim 8, wherein

the first voltage is netgreaterlower than 1.1V.

(currently amended): The dynamic random access memory of claim 8, further

comprising:

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage to make the peripheral circuit operate at the

second voltage, wherein the second voltage is net-greaterlower than 1.1V.

(previously presented): The dynamic random access memory of claim 10, wherein

the first voltage is different from the second voltage.
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, 1 hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

1. Claim Rejections, 35 U.S.C. 112
Response:

After “not greater than” cited by the previously presented claims 1, 3-5, 8-10 are
replaced with “lower than”, the currently amended claims 1, 3-5, 8-10 should overcome

35 U.S.C 112(a), or pre-AlIA 35 U.S.C. 112, first paragraph.

2. Amendment of Claims:

The previously amended claim 4 is amended according to the previously amended
claims 1, 6, and the previously presented claim 6 is canceled and the previously presented
claim 7 is amended accordingly. In addition, the previously amended claim 8 is amended
according to Table II and paragraph [0015] of the present invention. No new matter is

introduced. Allowance of the claim amendments is politely requested.

3. Rejections of claims under 35 U.S.C. 102 & 35 U.S.C. 103:
Response:
In regard to claim 1
35 U.S.C. 102(a)(1) states “A person shall be entitled to a patent unless— (1) the

claimed invention was patented, described in a printed publication, or in public use,

on_sale, or otherwise available to the public before the effective filing date of the

claimed invention”, so according to the above-mentioned statement of 35 U.S.C.
102(a)(1), it is very <clear that if the examiner wants to use
TAKAHASHI(US20100290300) to reject the previously present claim 1 of the present
invention, TAKAHASHI needs to completely disclose the all technical features of the

previously present claim 1 of the present invention.
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Next, please refer to paragraph [0046] of TAKAHASHI. Paragraph [0046] of
TAKAHASHI discloses “it is assumed that the power supply voltage VDD according to
the first exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0V or
lower) for use in thelogic circuit 105°, so according to paragraph [0046] of
TAKAHASHI, although TAKAHASHI states that the reduced power supply voltage (e.g.,
1.0 V or lower) can be used in the logic circuit 105 (wherein the examiner holds that

the logic circuit 105 can be referred to the peripheral circuit of the present invention),

TAKAHASHI does not explicitly state that the reduced power supply voltage needs to

be lower than 1.0V. However, according to the above-mentioned statement of 35 U.S.C.

102(a)(1), it is very clear that if the examiner wants to use TAKAHASHI to reject the

previously present claim 1 of the present invention, TAKAHASHI needs to completely

disclose the all technical features of the previously present claim 1 of the present

invention, but according to paragraph [0046] of TAKAHASHI, TAKAHASHI does not

explicitly state that the reduced power supply voltage needs to be lower than 1.0V, so

TAKAHASHI obviously fails to teach the technical feature “the first voltage is
different from the second voltage” cited by the amended claim 1 of the present

invention.

In addition, please refer to paragraph [0078] of TAKAHASHI. Paragraph [0078] of
TAKAHASHI discloses “The second exemplary embodiment assumes the case where
transistors constituting the logic circuit 105 serving as a peripheral circuit of
the semiconductor memory circuit 201 are further reduced in film thickness and the

power supply voltage is also further reduced (e.g., VDD is 0.8 V or lower) as

compared with the first exemplary embodiment”, so according to paragraph [0078] of
TAKAHASHI, TAKAHASHI only states that the power supply voltage is also further
reduced (e.g.. VDD is 0.8 V or lower), but TAKAHASHI does not explicitly state that

the reduced power supply voltage (e.g., VDD is 0.8 V or lower) is for only use in
the logic circuit 105. That is, according to paragraph [0078] of TAKAHASHI, the

reduced power supply voltage (e.g., VDD is 0.8 V or lower) can also be for use the cell
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array_area 102 (wherein the examiner holds that the cell array area 102 can_be

referred to the DRAM core cell of the present invention). That is, according to
paragraph [0078] of TAKAHASHI, TAKAHASHI still fails to teach the technical feature
“the first voltage is different from the second voltage” cited by the amended claim 1

of the present invention. Therefore, the currently amended claim 3 of the present

invention should be obviously patentable over TAKAHASHI.

In regard to claim 3
According to paragraph [0046] of TAKAHASHI, it is very clear that TAKAHASHI

does not explicitly state that the reduced power supply voltage needs to be lower than

1.0V. However, according to the above-mentioned statement of 35 U.S.C. 102(a)(1), it is
very clear that if the examiner wants to use TAKAHASHI to reject the previously present
claim 1 of the present invention, TAKAHASHI needs to completely disclose the all

technical features of the previously present claim 1 of the present invention, but

according to paragraph [0046] of TAKAHASHI, TAKAHASHI does not explicitly state

that the reduced power supply voltage needs to be lower than 1.0V, so TAKAHASHI

obviously fails to teach the technical feature “the first voltage is greater than the

second voltage” cited by the amended claim 3 of the present invention.

In addition, according to paragraph [0078] of TAKAHASHI, TAKAHASHI only
states that the power supply voltage is also further reduced (e.g.. VDD is 0.8 V or
lower), but TAKAHASHI does not explicitly state that the reduced power supply

voltage (e.g., VDD is 0.8 V or lower) is for only use in the logic circuit 105. That is,
according to paragraph [0078] of TAKAHASHI, the reduced power supply voltage (e.g.,
VDD is 0.8 V or lower) can also be for use the cell array area 102. That is, according

to paragraph [0078] of TAKAHASHI, TAKAHASHI still fails to teach the technical

feature “the first voltage is greater than the second voltage” cited by the amended
claim 3 of the present invention. Therefore, the currently amended claim 3 of the present

invention should be obviously patentable over TAKAHASHI.
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In regard to claim 4

According to the above-mentioned arguments of the claim 1, it is very clear that
TAKAHASHI fails to teach the technical feature “the first voltage is different from
the second voltage™ cited by the amended claim 1 of the present invention. Therefore,
after the previously presented claim 6 and the technical feature “the first voltage is
different from the second voltage” cited by the amended claim 1 of the present
invention are merged into the previously presented claim 4, the currently amended claim 4

of the present invention should be obviously patentable over TAKAHASHL

In addition, because the examiner does not use Mohammad(US20090122620) to
reject the previously presented claim 6, the applicant believes that the currently amended

claim 4 of the present invention should be also obviously patentable over Mohammad.

In regard to claim 8
Please refer to Table I, Table 11, and paragraphs [0011-0012], [0015] of the present
invention. Paragraphs [0011-0012] of the present invention disclose “Please refer to the

figure. The figure is a diagram illustrating a dynamic random _access memory 100

applied to an embedded display port according to an embodiment ... Table I

illustrates operation voltages (specified by the Joint Electron Device Engineering

Council (JEDEC)) of a dynamic random access memory operating in the DDR 1
specification, a low power DDR 1 specification, the DDR II specification, and a low
power DDR 1I specification ... But, the operation voltages specified by the Joint
Electron Device Engineering Council (as shown in Table I) cannot satisfy

requirements (that is, the low operation power consumption and the low standby

power_ consumption) of the embedded display port (eDP) version 1.3”, and

paragraph [0015] of the present invention discloses “As shown in Table II, because the

operation voltages of the memory core unit 102 in the DDR 1 specification, the low

power DDR 1 specification, the DDR 1I specification, and the low power DDR 11
specification are the first predetermined voltage, the dynamic random access

memory 100 has lower memory core power consumption; because the operation
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voltages of the peripheral circuit unit 104 in the DDR I specification, the low power

DDR 1 specification, the DDR 1II specification, and the low power DDR II specification

are the second predetermined voltage, the dynamic random access memory 100 has

lower access power consumption...so power consumption of the dynamic random

access memory 100 is much lower than power consumption of the dynamic random
access memory operating in the operation voltages specified by the Joint Electron
Device Engineering Council”, so according to Table I, Table II, and paragraphs
[0011-0012], [0015] of the present invention, it is very obvious that the DRAM 100
provided by the present invention is only used for solving the problem that the
operation voltages (shown in Table I) of a DRAM specified by Joint Electron Device

Engineering Council (JEDEC) cannot satisfy the requirements of the embedded

display port (eDP) version 1.3. Therefore, Table Il and paragraph [0015] of the present

invention obviously teach the technical feature “the DRAM operating with the first

voltage and the third voltage is capable of being applied to an embedded display
port (eDP)”. Table I and Table II of the present invention are shown as follows:

Imemory core unit 102 [peripheral circuit unit 104 [input/output unit 106
3.3V+0.3V or 3.3V+0.3V or
IDDR 1 3.3V£0.3V or 2.5V+0.2V
2.5V+0.2V 2.5V+0.2V
Low Power
1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
IDDR 1
IDDR 1I 1.8V+0.1V 1.8V:0.1V 1.8V=0.1V
Low Power
1.7V~1.95V 1.14V~1.30V 1.14V~1.30V
IDDR 1T
Table I
) ) o finput/output unit
memory core unit 102 Jperipheral circuit unit 104 106
operation voltage
<1.1V <1.1V < 1.1V
ranges

Table II

9
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However, please refer to paragraph [0004] of Mohammad (US20090122620).

Paragraph [0004] of Mohammad discloses “One problem with increased usage of

SRAM in computing devices is that accesses_to such memory incurs power usage

that mav affect the battery life of the computing device. One problem in

decreasing power usage of the SRAM includes a decreased access success rate of

the memory”, so according to paragraph [0004] of Mohammad, it is very obvious that
Mohammad is not used for providing a DRAM applied to the embedded display port
(eDP) version 1.3.

In addition, please refer to paragraph [0021] of TAKAHASHI. Paragraph [0021] of
TAKAHASHI discloses “The present inventors have found a problem as described
below. In the technique disclosed in Patent Document 1, a thick-film transistor is used
as a central transistor of a memory cell, and a thin-film transistor, which is used for
a logic circuit, is used as a precharge MOS transistor and a sense amplifier. Patent

Document 1 discloses that a high voltage is_not applied to the precharge MOS

transistor which is formed of a thin-film transistor. However, unless a voltage higher

than the power supply voltage as in the semiconductor memory circuit 1 is applied to the

transistor for use in the precharge circuit, the operation speed of the precharge circuit

cannot be increased. Accordingly, the present inventors have found a problem that the
semiconductor integrated device fabricated using the technique as disclosed in Patent

Document 1 has a limitation in achieving a higher speed operation”, so according to
paragraph [0021] of TAKAHASHI, TAKAHASHI is very obviously used for solving a

problem of Patent Document 1 having a limitation in_achieving a higher speed

operation, that is, TAKAHASHI is also not used for providing a DRAM applied to

the embedded display port (eDP) version 1.3.

Therefore, because according to paragraph [0004] of Mohammad, Mohammad is
not used for providing a DRAM applied to the embedded display port (eDP) version
1.3, and according to paragraph [0021] of TAKAHASHI, TAKAHASHI is also not used

10
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for providing a DRAM applied to the embedded display port (eDP) version 1.3, it is
very obvious that both Mohammad and TAKAHASHI obviously fail te teach the
technical feature “the DRAM operating with the first voltage and the third voltage

is capable of being applied to an embedded display port (eDP)” disclosed by Table

11 and paragraph [0015] of the present invention.

Therefore, because both Mohammad and TAKAHASHI obviously fail to teach the
technical feature “the DRAM operating with the first voltage and the third voltage

is capable of being applied to an embedded display port (eDP)” disclosed by Table

H and paragraph [0015] of the present invention, the currently amended claim 8 of the
present invention should be patentable over Mohammad and TAKAHASHI after the
previously presented claim 8 of the present invention is amended according to the
above-mentioned technical feature disclosed by Table I and paragraph [0015] of the

present invention.

To sum up, allowance of the currently amended claims 1, 3-5, 7-10 and the

previously presented claim 11 is politely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.

11
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Sincerely yours,

/Winston Hsu/ ) 08/17/2023
Date:

Winston Hsu, Patent Agent No. 41,526
5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time and DST 12 hours behind.)
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Application/Control Number: 17/213,133 Page 2
Art Unit: 2131

Notive of Pre-AlA or Al4 Siatus
7. The present application, filed on or after March 16, 2013, is being examined

under the first invenior 1o file provisions of the A4,

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

04/14/2023 has been entered.

3. This Office action is in respanse fo the communication(s) filed on 04/14/2028.
There are a total of 10 claims pending in the application. Claims 1 and 3 have been

amended, claim 2 has been canceled,; and olaims 4-171 have heen added,

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT

Information Disclosure Statement

4. As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant
application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the
examiner has reviewed the prior art cited in the earlier related application as required by
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.
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INFORMATION CONCERNING CLAIMS:

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the

inventor of carrying out his invention.

1. Claims 1 and 3-11 rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for applications subject to pre-AlA 35 U.S.C. 112, the inventor(s), at the time
the application was filed, had possession of the claimed invention.

1.0v

2. Claims 1, 3, 6, and 10 recite, in part, the limitation:

“wherein the second voltage is not greater than 1.1V
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The claimed specification does not appear o describe/detine the above limitation as
claimed. Claims 7 and 17 are rejected by virtue of their dependency from claims € and
10, respectively.
3. Claims 4 and 8 recite, in part, the limitation:

“wherein the third voltage is not greater than 1.1V
The claimed specification does not appear (o describe/define the above fimitation as
claimed. Claims 5-7 and B-11 are rejected by virtue of their dependency from claims 4
and B, respectively.
4. Claims 5 and 9 recite, in part, the limitation:

“wherein the first voltage is not greater than 1.1V
The claimed specification does not appear o describe/deline the above limilation as

Claimed.

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

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(a)(1) the claimed invention was patented, described in a printed publication, or in public use,

on sale, or otherwise available to the public before the effective filing date of the claimed
invention.
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Claims 1 and 3 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

TAKAHASHI ef al "TAKAHASHI" (US 20103/0280300 A1)

4, in regard lo olaim 1 TAKAHASH! teaches:

‘A dynamic random access memaory (DRAM) {e.g., Figs. 1-2, § 0047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {e.¢., ell array 182 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage within a first voltage
range o make the DHEAM core cell operate al the first voltage, and the DRAM core cell
iz g volatile memory cell, wherein the first voligge is lower than 1.1V {s.g., Fig. 2, 9%
0048-0049; Figs. 2 and 3, § 0048, it is assumed that the power supply voltage VDD
according to the first exemplary embodiment is equal to a reduced power supply
voltage (e.g., 1.0 V or lower)}. el array area 102 {e.q., cors) shows memory
CELLIOT and CELL 102, with drain each fransisior in memory cells connectad o bit-line
3 and DB, respectively. Fig. 44 shows the bitline D set at VDD power supply value

1.0V

‘and a peripheral circuit comprised in the DRAM {s.¢., Absiract, provided is a
semiconductor integrated device including a semiconductor memory circuit and
a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral
circuit is a logic circuit that includes an address decoder of the semiconductor
memory circuit), wherain the peripheral circuit is electrically connected to DRAM core
cell {e.g., § 4081, in response 1o word signals WL201, WL202, . . ., the gate

transistors Tr of the memory cells CELL201, CELL202, . . . are activated), #nd the
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peripheral cirouit s supplied with a second vollage within a second voliage range 1o
make the peripheral cirouit operale at the second vollage, wherein the second voltage is
not greater than 1.1V, H{e.g., § 0078, the logic circuit 105 serving as a peripheral
circuit... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral
105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to

the gate of transistors in cell array (e.g., DRAM core), see Fig. 2 of TAKAHASHI.

“and wharein the DRAM core cell and the peripheral circuil are formed on a single chip,
and the peripheral circull is external (o the DRAM core cell” {8.g., Fig. 1, ¥ 0047,
semiconductor memory circuit 101 is a built-in DRAM of the semiconductor
integrated device 100. The semiconductor memory circuit 101 holds data or the

like to be processed in the logic circuit 105).

“and wharein the first voltage is different from the second voltage.” {e.q., § G048,
reduced power supply voltage VDD {s.g., 1.0 V or lower}; § 8078, (e.g., VDD is 0.8
V or lower)]. The VDD supply of 1.0 V for memory cells (e.q., core) reduce to 0.8 V for

logic circuit 105 (Fig. 1). The two voltages are different.

& in regard (o claim 3 TAKAHASH! teaches:

“A dynamic random access memory (DRAM) {s.g., Figs. 1-2, § 8847, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {&.g., il array 102 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage range to make the DRAM

core cell operate at the first voltage, and the DRAM core cell is volatile memory cell,
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wherein the first voltage is lower than 1.1 V; “ {g.g., Fig. 2, §9 0048-0049; Figs. 2 and
3, 4 0046, it is assumed that the power supply voltage VDD according to the first
exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or
lower)y. Ceff array arsa 102 {e.g., core} shows memory CELLTOT and CELL 102, with
drain gach transisior in memaory celfs connected o bit-line [ and DB, respectively. Fig.

44 shows the bit line D set at VDO power supply value 1.0V,

“and a peripheral circuit comprised in the DRAM {&.g., Ahstract, provided is a
semiconductor integrated device including a semiconductor memory circuit and
a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral
circuit is a logic circuit that includes an address decoder of the semiconductor
memory circuit), wherein the peripheral circuit electrically connected to the DRAM core
cell {e.g., § 4081, in response o word signals WL201, WL202, . . ., the gate
transistors Tr of the memory cells CELL201, CELL202...are activated), and the
peripheral circuit is supplied with a second voltage within a second voltage range to
make the peripheral circuit operate at the second voltage, wherein the second voltage is
not greater than 1.1 V;” f{e.g., § 4078, the logic circuit 105 serving as a peripheral
circuit... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral
105, shown in Fig. 1, comprises decoder (e.qg., address decoder), which is connected fo

the gate of transistors in cell array (e.g., DRAM core), see Fig. 2 of TAKAHASHI.

“‘wherein the first voltage is greater than the second voltage.” {s.¢., § 04348, reduced
power supply voliage VIR {e.g., 1.0V or lower); § 0078, (e.g., VDD is 0.8 V or

lower)]. The different supply voltage ranges (e.g., 1.0 V vs 0.8 V).
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 4-11 are rejected under 35 U.S.C. 103 as being unpatentable over

TAKAHASHI in view of Mohammad "Mohammad” (US 2009/07122620 A1),

8. in regard to claim 4 TAKAHASH] leaches:

“A dynamic random access memory (DRAM) {&.g., Figs. 1-2, § 8047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
1003}, comprising: a DRAM core cell comprised in the DRAM,” {g.g., call array 102 in

Fig. 1).

“‘wherein the DRAM core cell is supplied with a first voltage to make the DRAM core cell

operate at the first voltage, and the DRAM core cell is a volatile memory cell;” {¢.4., Fig.
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2, 9% 0048-0049; Figs. 2 and 3, 9 0048, it is assumed that the power supply voltage
VDD according to the first exemplary embodiment is equal to a reduced power
supply voltage (e.g., 1.0 V or lower)]. Ceff array arsa 102 (8.g., core) shows memory
CELLI0T and CELL 102, with drain each transistor in memory cells connected o bil-ling
0 and DB, respeciively. Fig. 4A shows the bil line 1 sel &l YOD power supply value

1.0V, However, TAKAHASHI does not expressly teach while Mohammad discloses:

“an input/output circuit comprised in the DRAM {e.g., Fig. 1, § 4025, While the
inventive concepts are described as being included in SRAM, the inventive
concepts may be included in other types of memory including, but not limited to,
SDRAM; Fig. 5, € 004%, MUX/Demux Input/Output logic 516) wherein the
input/output circuit is electrically connected to the DRAM core cell {&.g., memory celis
512 in Fig. & or § is electrically connected VO logic 512}, and the input/output
circuit is supplied with a third voltage w to make the input/output circuit operate at the
third voltage, wherein the third voltage is not greater than 1.1V;” {e.¢4., Figs. 56, §
048, MUX/Demux Input/QOutput logic 516; § $(:5%, a power rail to be received by

logic 504 and 516 may be set to 0.8 v instead of 1.0 v).

and wherein the DRAM core cell and the input/output circuit are formed on a single chip
{e.g., Fig. 8, § 0051, on-chip components), and the input/output circuit is external to
the DRAM core cell,” {e.g., Fig. 6, § 0051} The block 516 comprising 1O logic 516,

which is external to memory cells 502,

“and wherein the first voltage is different from the third voltage.” {g.g., Fig. 1, § G025,

the inventive concepts may be included in other types of memory including, but
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not limited to, SDRAM; Fig. &, § {4051, a power rail to be received by logic 504 and
516 may be set to 0.8 v instead of 1.0 v}. The first {2.g., core) voltage Vdd =1.0 vis
reduced o 0.8 v for third {e.q., Input/Cuipul logic) vollage. The two vollages are

Jifferant.

Disclosures by TAKAHASHI and Mohammad are analogous because they are in the

same field of endeavor and/or solving a similar or common problem.

It would have been obvious to a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the Semiconductor Integrated
Device taught by TAKAHASHI to include the Input/Output circuit disclosed by
Mohammad.

The motivation for including the Input/QOutput circuit as taught by paragraph [0002] of
Mohammad is to provide low power, high yield memory.

Therefore, it would have been obvious to combine teaching of Mohammad with

TAKAHASHI to obtain the invention as specified in the claim.

7. in regard to claim 5 TAKAHASH] lurther leaches!

“‘wherein the first voltage is not greater than 1.1V.” (e.g., § 8048; VI power supply
1.0V or lower), The VDD of 1.0V for DRAM memory cells (e.g., core) is notl grealer

than 1.1 V.

8. in regard to claim & TAKAHASH] lurther leaches!

“a peripheral circuit comprised in the DRAM {e.g.. Figs. 1-2, § 4847, semiconductor

memory circuit 101 is a built-in DRAM of the semiconductor integrated device
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100}, wherein the peripheral circuit is electrically connected to the DRAM core cell {&.g.,
4 4681, in response {o word signals WL201, WL202, . . ., the gate transistors Tr of
the memory cells CELL201, CELL202...are activated), and the peripheral circuit

is supplied with a second voltage to make the peripheral circuit operate at the second
voltage, wherein the second voltage is not greater than 1.1V.” {&.g., § 0048, reduced
power supply voltage YOD {8.g., 1.0 V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic
circuit 105 (Fig. 1) comprising peripheral circuit (e.g., the second voltage). The second

voltage (e.g., peripheral circuit voltage of 0.8 V is not greater 1.1 V.

a. in regard to olaim 7 TAKAHASHI further teaches:

“‘wherein the first voltage is different from the second voltage.” {e.g., § (048, reduced
power supply voltage VDI {e.g., 1.0 V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic

circuit 105 (Fig. 1). The two voltages are different.

i, in regard to claim 8 TAKAHASH] tpaches:

“A dynamic random access memory (DRAM) {e.g., Figs. 1-2, § 8047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {&.¢g., &if array 102 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage to make the DRAM core
cell operate at the first voltage, and the DRAM core cell is a volatile memory cell;” {s.g.,

Fig. 2, 4 89 47, semiconductor memory circuit 101 is a built-in DRAM of the
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semiconductor integrated device 100; Fig. 2, 99 0048-0048; Figs. 2 and §, § ({348,
it is assumed that the power supply voltage VDD according to the first exemplary
embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or lower)}.

However, TAKAHASHI does not expressly teach while Mohammad discloses:

“an input/output circuit comprised in the DRAM {g.¢.. Fig. 1, § 4025, While the
inventive concepts are described as being included in SRAM, the inventive
concepts may be included in other types of memory including, but not limited to,
SDRAM; Fig. 5, § £04%, MUX/Demux Input/Output logic 516) wherein the
input/output circuit is electrically connected to the DRAM core cell {g.g., ¥ iogic 516
glactrically connecled o memory cells 512 in Fig. 8}, and the input/output circuit is
supplied with a third voltage w to make the input/output circuit operate at the third
voltage, wherein the third voltage is not greater than 1.1V;” {&.g., Figs. 5-&, § 0349,
MUX/Demux Input/Output logic 516; 4 &{351, a power rail to be received by logic

504 and 516 may be set to 0.8 v instead of 1.0 v).

“‘wherein the first voltage is greater than the third voltage.” {g.g.. Figs. 5-8, 4 4049,
MUX/Demux Input/Output logic 516; & 4451, a power rail to be received by logic
504 and 516 may be set to 0.8 v instead of 1.0 v) the VDD of 1.0 V for memory core
(e.g., the first voltage) is reduced to 0.8 V for Input/Output logic (e.g., the third voltage).
The first voltage (e.g., VDD=1.0 V) is greater than 0.8 V set for Input/Oulput logic. The
motivation for combining is based on the same rational presented for rejection of claim

4,

i1 in regard lo olaim § TAKAHASH! further teaches:
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“‘wherein the first voltage is not greater than 1.1V.” (e.g., § 0048, VD power supply
1.8V or lower). The VDD of 1.0 V for DRAM memory cells (g8.g., core} i3 not grealer

than 1.7 V.

12 in regard {0 ofaim 10 TAKAHASH] jurther eaches:

“a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is electrically
connected to the DRAM core cell {&.¢g., § 8081, in response to word signals WL201,
WL202, ..., the gate transistors Tr of the memory cells CELL201, CELL202...are
activated), and the peripheral circuit is 15 supplied with a second voltage to make the
peripheral circuit operate at the second voltage, wherein the second voltage is not
greater than 1.1V.” {a.g., § 348, reduced power supply voliage VDD {e.g., 1.0V or
iower); 9 0078, (e.g., VDD is 0.8 V or lower)]. The VDD supply of 1.0 V for memory
cells (e.g., core) reduce to 0.8 V for logic circuit 105 (Fig. 1) comprising peripheral circuit
(e.g., the second voltage). The second voltage (e.g., peripheral circuit voltage of 0.8 V is

not greater 1.1 V.

13, inregard to claim 17 TAKAHASHI furiher teaches:

“‘wherein the first voltage is different from the second voltage.”.” [&.4.. § 8046, reduced
power supply vollage VOD {e.g., 1.0 ¥V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic

circuit 105 (Fig. 1). The two voltages are different.
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Hesponse o Remarks

Applicant arguments have been fully considered but they are not persuasive. On
page 4 of the Remarks, Applicant makes references fo paragraph {0078] and Figs, 1
and 7 of TAKAHASHI and states:
“Therefore, according to FIG. 1 and paragraph [0078] of TAKAHASHI, because the logic
circuit 105 is not included in the semiconductor memory circuit 101, it is obvious that
the logic circuit 105 of TAKAHASHI does not disclose the peripheral circuit of the
currently amended claim 17 (emphasis added).
TAKAHASH] teaches:
“[0078] The semiconductor integrated device 200 includes the semiconductor
memory circuit 201 and the logic circuit 105. The semiconductor memory circuit 201
is a built-in DRAM of a system LSI, as with the first exemplary embodiment. The
second exemplary embodiment assumes the case where transistors constituting
the logic circuit 105 serving as a peripheral circuit of the semiconductor memory
circuit 201 are further reduced in film thickness and the power supply voltage is also
further reduced (e.g., VDD is 0.8 V or lower) as compared with the first exemplary
embodiment.” (Emphasis added).
Fig. 4 of TAKAHASH! discloses thal the logic circuil 5, shown in Fig. 1 comprises
decoder. TAKAHASHI further teaches the logic circuit 105 includes . logic gate for
performing address deceder of the semiconducior memory circuit 1 {8.g., see paragraph

0044 of TAKAHASHI).

TAKAHAGHI clearly ieaches that transisiors constituting the logic circuit 105 serving as
a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201
in Fig. 7 of TAKAHASHI).

Claim 1 of TAKAHASH], in part recites:

“1. A semiconductor integrated device comprising: a semiconductor memory circuit; and
a peripheral circuit of the semiconductor memory circuit...” (Emphasis added).
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Furthermaore, the Examiner notes, the insiant specification do not gescribe what
consifiutes a peripheral circuit,

Faragraph [0047] of TAKAHASHI further leaches:

“[0047] The semiconductor memory circuit 101 is a built-in DRAM of the
semiconductor integrated device 100. The semiconductor memory circuit 101 holds
data or the like to be processed in the logic circuit 105. As shown in FIG. 1, the
semiconductor memory circuit 101 includes a cell array area 102, a sense amplifier area
103, and a driver area 104. FIG. 2 shows an exemplary circuit configuration of the
semiconductor memory circuit 101. In the first exemplary embodiment, the
semiconductor memory circuit 101 shown in FIG. 2 is illustrated as a DRAM circuit
including a pair of bit lines in order to simplify the drawings. The semiconductor
memory circuit 101 may have a configuration including multiple pairs of bit lines,
memory cells connected to the multiple pairs of bit lines, a sense amplifier, and a
precharge circuit. Further, the semiconductor memory circuit 101 is not limited to a
DRAM, but may be an SRAM, for example.” (Emphasis added).

As shown in Fig. 2 of TAKAHASHI the sense amplifier SAT01 and precharge cirouil
FPOLUIT0T are included within the integrated memory device 101,

Therefors, the Examinegr respectivlly submils that TAKAHASH! leaches or anticipates
alf fimitations recited in the independent claim 1. Accordingly, the Examiner mainiaing
his position. Disclosure of Mohammad has been added io expressly tsach that the fogic

circuit includes Input/Qutput logic or ciroult of semicanducior mermaory.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(671)272-4193. The examiner can normally be reached Monday through Friday from

8:30 am - 5:00 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Mr. 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 an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. For
questions regarding access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

HASHEM FARROKH/

Primary Examiner, Art Unit 2138

Monday, May 22, 2022
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Notive of Pre-AlA or Al4 Siatus
7. The present application, filed on or after March 16, 2013, is being examined

under the first invenior 1o file provisions of the A4,

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

04/14/2023 has been entered.

3. This Office action is in response 1o the communication(s) fited on 04/14/2023.
There are a fotal of 10 claims pending in the application. Claims 1 and 3 have been

amended, ofaim 2 has been canceled; and claims 4-17 have been added.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT

Information Disclosure Statement

4. As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant
application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the

examiner has reviewed the prior art cited in the earlier related application as required by
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M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

INFORMATION CONCERNING CLAIMS:

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

1. Claims 1 and 3-11 rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for applications subject to pre-AlA 35 U.S.C. 112, the inventor(s), at the time
the application was filed, had possession of the claimed invention.

1.0v

2. Claims 1, 3, 6, and 10 recite, in part, the limitation:

“wherein the second voltags is not greater than 1.1V
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The claimed specification does not appear o describe/define the above limitation as
claimed. Claims 7 and 17 are rejected by virtue of their dependency from claims € and
10, respectively.
3. Claims 4 and 8 recite, in part, the limitation:

“wherein the third voltage is not greater than 1.1V
The claimed specification does not appear (o describe/deline the above limilation as
claimed. Claims 5-7 and B-11 are rejected by virtue of their dependency from claims 4
and B, respectively.
4. Claims 5 and 9 recite, in part, the limitation:

“wherein the first voltage is not greater than 1.1V
The claimed specification does not appear o describe/deline the above limilation as

Claimed.

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

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(a)(1) the claimed invention was patented, described in a printed publication, or in public use,

on sale, or otherwise available to the public before the effective filing date of the claimed
invention.
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Claims 1 and 3 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

TAKAHASHI ef al "TAKAHASHI" (US 20103/0280300 A1)

4, in regard lo olaim 1 TAKAHASH! teaches:

‘A dynamic random access memory (DHAM) {e.g., Figs. 1-2, § 0047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {e.¢., ell array 182 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage within a first voltage
range o make the DHEAM core cell operate al the first voltage, and the DRAM core cell
iz g volatile memory cell, wherein the first voligge is lower than 1.1V {s.g., Fig. 2, %
0048-0049; Figs. 2 and 3, § 0048, it is assumed that the power supply voltage VDD
according to the first exemplary embodiment is equal to a reduced power supply
voltage (e.g., 1.0 V or lower)}. el array area 102 {e.q., cors) shows memory
CELLIOT and CELL 102, with drain each fransisior in memory cells connectad o bit-line
3 and DB, respectively. Fig. 44 shows the bitline D set at VDD power supply value

1.0V

‘and a peripheral circuit comprised in the DRAM {s.¢., Absiract, provided is a
semiconductor integrated device including a semiconductor memory circuit and
a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral
circuit is a logic circuit that includes an address decoder of the semiconductor
memory circuit), wherain the peripheral circuit is electrically connected to DRAM core
cell {e.g., § 4081, in response 1o word signals WL201, WL202, . . ., the gate

transistors Tr of the memory cells CELL201, CELL202, . . . are activated), #nd the
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peripheral cirouit s supplied with a second vollage within a second voliage range 1o
make the peripheral cirouit operale at the second vollage, wherein the second voltage is
not gregter than 1.1V, He.g., § 0078, the logic circuit 105 serving as a peripheral
circuit... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral
105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to

the gate of transistors in cell array (e.g., DRAM core), see Fig. 2 of TAKAHASHI.

“and wharein the DRAM core cell and the peripheral circuil are formed on a single chip,
and the peripheral circull is external (o the DRAM core cell” {8.g., Fig. 1, ¥ 0047,
semiconductor memory circuit 101 is a built-in DRAM of the semiconductor
integrated device 100. The semiconductor memory circuit 101 holds data or the

like to be processed in the logic circuit 105).

“and wharein the first voltage is different from the second voltage.” {e.q., § G048,
reduced power supply voltage VDD {s.g., 1.0 V or lower}; § 8078, (e.g., VDD is 0.8
V or lower)]. The VDD supply of 1.0 V for memory cells (e.q., core) reduce to 0.8 V for

logic circuit 105 (Fig. 1). The two voltages are different.

& in regard (o claim 3 TAKAHASH! teaches:

“A dynamic random access memory (DRAM) {s.g., Figs. 1-2, § 8847, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {&.g., il array 102 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage range to make the DRAM

core cell operate at the first voltage, and the DRAM core cell is volatile memory cell,
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wherein the first voltage is lower than 1.1 V; “ {g.g., Fig. 2, §9 0048-0049; Figs. 2 and
3, 4 0046, it is assumed that the power supply voltage VDD according to the first
exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or
lower)}. Ceff array arga 102 {e.g., core} shows memory CELLICT and CELL 102, with
drain gach transisior in memory cells connected fo bit-line [ and DB, respectively. Fig.

44 shows the bit line D set at VDO power supply value 1.0V,

“and a peripheral circuit comprised in the DRAM {&.g., Ahstract, provided is a
semiconductor integrated device including a semiconductor memory circuit and
a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral
circuit is a logic circuit that includes an address decoder of the semiconductor
memory circuit), wherein the peripheral circuit electrically connected to the DRAM core
cell {e.g., § 4081, in response o word signals WL201, WL202, . . ., the gate
transistors Tr of the memory cells CELL201, CELL202...are activated), and the
peripheral circuit is supplied with a second voltage within a second voltage range to
make the peripheral circuit operate at the second voltage, wherein the second voltage is
not greater than 1.1 V;” f{e.g., § 4078, the logic circuit 105 serving as a peripheral
circuit... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral
105, shown in Fig. 1, comprises decoder (e.qg., address decoder), which is connected fo

the gate of transistors in cell array (e.g., DRAM core), see Fig. 2 of TAKAHASHI.

“‘wherein the first voltage is greater than the second voltage.” {s.¢., § 04348, reduced
power supply voliage VIR {e.g., 1.0V or lower); § 0078, (e.g., VDD is 0.8 V or

lower)]. The different supply voltage ranges (e.g., 1.0 V vs 0.8 V).
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 4-11 are rejected under 35 U.S.C. 103 as being unpatentable over

TAKAHASHI in view of Mohammad "Mohammad” (US 2009/07122620 A1),

8. in regard to claim 4 TAKAHASH] leaches:

“A dynamic random access memory (DRAM) {&.g., Figs. 1-2, § 8047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
1003}, comprising: a DRAM core cell comprised in the DRAM,” {g.g., call array 102 in

Fig. 1).

“‘wherein the DRAM core cell is supplied with a first voltage to make the DRAM core cell

operate at the first voltage, and the DRAM core cell is a volatile memory cell;” {¢.4., Fig.
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2, 9% 0048-0049; Figs. 2 and 3, 9 0048, it is assumed that the power supply voltage
VDD according to the first exemplary embodiment is equal to a reduced power
supply voltage (e.g., 1.0 V or lower)]. Ceff array arsa 102 (8.g., core) shows memory
CELLI0T and CELL 102, with drain each transistor in memory cells connected o bil-ling
0 and DB, respeciively. Fig. 4A shows the bil line 1 sel &l YOD power supply value

1.0V, However, TAKAHASHI does not expressly teach while Mohammad discloses:

“an input/output circuit comprised in the DRAM {e.g., Fig. 1, § 4025, While the
inventive concepts are described as being included in SRAM, the inventive
concepts may be included in other types of memory including, but not limited to,
SDRAM; Fig. 5, € 004%, MUX/Demux Input/Output logic 516) wherein the
input/output circuit is electrically connected to the DRAM core cell {&.g., memory celis
512 in Fig. & or § is electrically connected VO logic 512}, and the input/output
circuit is supplied with a third voltage w to make the input/output circuit operate at the
third voltage, wherein the third voltage is not greater than 1.1V;” {e.¢4., Figs. 56, §
048, MUX/Demux Input/QOutput logic 516; § $(:5%, a power rail to be received by

logic 504 and 516 may be set to 0.8 v instead of 1.0 v).

and wherein the DRAM core cell and the input/output circuit are formed on a single chip
{e.g., Fig. 8, § 0051, on-chip components), and the input/output circuit is external to
the DRAM core cell,” {e.g., Fig. 6, § 0051} The block 516 comprising 1O logic 516,

which is external to memory cells 502,

“and wherein the first voltage is different from the third voltage.” {g.g., Fig. 1, § G025,

the inventive concepts may be included in other types of memory including, but
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not limited to, SDRAM; Fig. &, § {4051, a power rail to be received by logic 504 and
516 may be set to 0.8 v instead of 1.0 v}. The first {2.g., core) voltage Vdd =1.0 vis
reduced o 0.8 v for third {e.q., Input/Cuipul logic) vollage. The two vollages are

Jifferant.

Disclosures by TAKAHASHI and Mohammad are analogous because they are in the

same field of endeavor and/or solving a similar or common problem.

It would have been obvious to a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the Semiconductor Integrated
Device taught by TAKAHASHI to include the Input/Output circuit disclosed by
Mohammad.

The motivation for including the Input/QOutput circuit as taught by paragraph [0002] of
Mohammad is to provide low power, high yield memory.

Therefore, it would have been obvious to combine teaching of Mohammad with

TAKAHASHI to obtain the invention as specified in the claim.

7. in regard to claim 5 TAKAHASH] lurther leaches!

“‘wherein the first voltage is not greater than 1.1V.” (e.g., § 8048; VI power supply
1.0V or lower), The VDD of 1.0V for DRAM memory cells (e.g., core) is notl grealer

than 1.1 V.

8. in regard to claim & TAKAHASH] lurther leaches!

“a peripheral circuit comprised in the DRAM {e.g.. Figs. 1-2, § 4847, semiconductor

memory circuit 101 is a built-in DRAM of the semiconductor integrated device
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100}, wherein the peripheral circuit is electrically connected to the DRAM core cell {&.g.,
4 4681, in response {o word signals WL201, WL202, . . ., the gate transistors Tr of
the memory cells CELL201, CELL202...are activated), and the peripheral circuit

is supplied with a second voltage to make the peripheral circuit operate at the second
voltage, wherein the second voltage is not greater than 1.1V.” {&.g., § 0048, reduced
power supply voltage YOD {8.g., 1.0 V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic
circuit 105 (Fig. 1) comprising peripheral circuit (e.g., the second voltage). The second

voltage (e.g., peripheral circuit voltage of 0.8 V is not greater 1.1 V.

a. in regard to olaim 7 TAKAHASHI further teaches:

“‘wherein the first voltage is different from the second voltage.” {e.g., § (048, reduced
power supply voltage VDI {e.g., 1.0 V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic

circuit 105 (Fig. 1). The two voltages are different.

i, in regard to claim 8 TAKAHASH] tpaches:

“A dynamic random access memory (DRAM) {e.g., Figs. 1-2, § 8047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DRAM core cell comprised in the DRAM {&.¢g., &if array 102 in Fig.
1}, wherein the DRAM core cell is supplied with a first voltage to make the DRAM core
cell operate at the first voltage, and the DRAM core cell is a volatile memory cell;” {s.g.,

Fig. 2, 4 89 47, semiconductor memory circuit 101 is a built-in DRAM of the
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semiconductor integrated device 100; Fig. 2, 99 0048-0048; Figs. 2 and §, § ({348,
it is assumed that the power supply voltage VDD according to the first exemplary
embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or lower)}.

However, TAKAHASHI does not expressly teach while Mohammad discloses:

“an input/output circuit comprised in the DRAM {g.¢.. Fig. 1, § 4025, While the
inventive concepts are described as being included in SRAM, the inventive
concepts may be included in other types of memory including, but not limited to,
SDRAM; Fig. 5, § £04%, MUX/Demux Input/Output logic 516) wherein the
input/output circuit is electrically connected to the DRAM core cell {g.g., ¥ iogic 516
glactrically connecled o memory cells 512 in Fig. 8}, and the input/output circuit is
supplied with a third voltage w to make the input/output circuit operate at the third
voltage, wherein the third voltage is not greater than 1.1V;” {&.g., Figs. 5-&, § 0349,
MUX/Demux Input/Output logic 516; 4 &{351, a power rail to be received by logic

504 and 516 may be set to 0.8 v instead of 1.0 v).

“‘wherein the first voltage is greater than the third voltage.” {g.g.. Figs. 5-8, 4 4049,
MUX/Demux Input/Output logic 516; & 4451, a power rail to be received by logic
504 and 516 may be set to 0.8 v instead of 1.0 v) the VDD of 1.0 V for memory core
(e.g., the first voltage) is reduced to 0.8 V for Input/Output logic (e.g., the third voltage).
The first voltage (e.g., VDD=1.0 V) is greater than 0.8 V set for Input/Ouiput logic. The
motivation for combining is based on the same rational presented for rejection of claim

4,

i1 in regard lo olaim § TAKAHASH! further teaches:
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“‘wherein the first voltage is not greater than 1.1V.” (e.g., § 0048, VD power supply
1.8V or lower). The VDD of 1.0 V for DRAM memory cells (g8.g., core} i3 not grealer

than 1.7 V.

12 in regard {0 ofaim 10 TAKAHASH] jurther eaches:

“a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is electrically
connected to the DRAM core cell {&.¢g., § 8081, in response to word signals WL201,
WL202, ..., the gate transistors Tr of the memory cells CELL201, CELL202...are
activated), and the peripheral circuit is 15 supplied with a second voltage to make the
peripheral circuit operate at the second voltage, wherein the second voltage is not
greater than 1.1V.” {a.g., § 348, reduced power supply voliage VDD {e.g., 1.0V or
iower); 9 0078, (e.g., VDD is 0.8 V or lower)]. The VDD supply of 1.0 V for memory
cells (e.g., core) reduce to 0.8 V for logic circuit 105 (Fig. 1) comprising peripheral circuit
(e.g., the second voltage). The second voltage (e.g., peripheral circuit voltage of 0.8 V is

not greater 1.1 V.

13, in regard to claim 17 TAKAHASH! furihier teaches:

“‘wherein the first voltage is different from the second voltage.”.” [&.4.. § 3046, reduced
power supply vollage VOD {e.g., 1.0 ¥V or lower); § 0078, (e.g., VDD is 0.8 V or
lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic

circuit 105 (Fig. 1). The two voltages are different.
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Hesponse o Remarks

Applicant arguments have been fully considered but they are not persuasive. On
page 4 of the Remarks, Applicant makes references fo paragraph {0078] and Figs, 1
and 7 of TAKAHASHI and states:
“Therefore, according to FIG. 1 and paragraph [0078] of TAKAHASHI, because the logic
circuit 105 is not included in the semiconductor memory circuit 101, it is obvious that
the logic circuit 105 of TAKAHASHI does not disclose the peripheral circuit of the
currently amended claim 1”7 (emphasis added).
TAKAHASH] teaches:
“[0078] The semiconductor integrated device 200 includes the semiconductor
memory circuit 201 and the logic circuit 105. The semiconductor memory circuit 201
is a built-in DRAM of a system LSI, as with the first exemplary embodiment. The
second exemplary embodiment assumes the case where transistors constituting
the logic circuit 105 serving as a peripheral circuit of the semiconductor memory
circuit 201 are further reduced in film thickness and the power supply voltage is also
further reduced (e.g., VDD is 0.8 V or lower) as compared with the first exemplary
embodiment.” (Emphasis added).
Fig. 4 of TAKAHASH! discloses thal the logic circuil 5, shown in Fig. 1 comprises
decoder. TAKAHASHI further teaches the logic circuit 105 includes . logic gate for
performing address deceder of the semiconducior memory circuit 1 {8.g., see paragraph

0044 of TAKAHASHI).

TAKAHAGHI clearly ieaches that transisiors constituting the logic circuit 105 serving as
a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201
in Fig. 7 of TAKAHASHI).

Claim 1 of TAKAHASH], in part recites:

“1. A semiconductor integrated device comprising: a semiconductor memory circuit; and
a peripheral circuit of the semiconductor memory circuit...” (Emphasis added).
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Furthermaore, the Examiner notes, the insiant specification do not gescribe what
consifiutes a peripheral circuit,

Faragraph [0047] of TAKAHASHI further leaches:

“[0047] The semiconductor memory circuit 101 is a built-in DRAM of the
semiconductor integrated device 100. The semiconductor memory circuit 101 holds
data or the like to be processed in the logic circuit 105. As shown in FIG. 1, the
semiconductor memory circuit 101 includes a cell array area 102, a sense amplifier area
103, and a driver area 104. FIG. 2 shows an exemplary circuit configuration of the
semiconductor memory circuit 101. In the first exemplary embodiment, the
semiconductor memory circuit 101 shown in FIG. 2 is illustrated as a DRAM circuit
including a pair of bit lines in order to simplify the drawings. The semiconductor
memory circuit 101 may have a configuration including multiple pairs of bit lines,
memory cells connected to the multiple pairs of bit lines, a sense amplifier, and a
precharge circuit. Further, the semiconductor memory circuit 101 is not limited to a
DRAM, but may be an SRAM, for example.” (Emphasis added).

As shown in Fig. 2 of TAKAHASHI the sense amplifier SAT01 and precharge cirouil
FPOLUIT0T are included within the integrated memory device 101,

Therefors, the Examinegr respectivlly submils that TAKAHASH! leaches or anticipates
alf fimitations recited in the independent claim 1. Accordingly, the Examiner mainiaing
his position. Disclosure of Mohammad has been added io expressly tsach that the fogic

circuit includes Input/Qutput logic or ciroult of semicanducior mermaory.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Mr. 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.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http.//pair-direct.uspto.gov. For
questions regarding access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

SHASHEM FARROKH/
Prirnary Examiner, Art Unit 2138
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L24 0 23 AND (US-PGPUB; USPAT; [OR ON ON 2023/05/09

(@ad<"20130223") USOCR; FPRS; EPO; 12:48 PM
JPO; DERWENT;
IBM_TDB)

L25 0 (DRAM OR DDR??) (US-PGPUB; USPAT; [OR ON ON 2023/05/09
AND (((input$1output USOCR; FPRS; EPO; 12:49 PM
OR I1$10) near2 driver) [JPO; DERWENT;

WITH ("1.1v" OR "1.1 v" | IBM_TDB)
OR ("1.1" ADJ volt)))
L27 3 ("20060012038").pn. (US-PGPUB; USPAT; [OR ON ON 2023/05/09
USOCR; FPRS; EPO; 01:47 PM
JPO; DERWENT;
IBM_TDB)
L28 3 ("20060120138").pn. (US-PGPUB; USPAT; [OR ON ON 2023/05/09
USOCR; FPRS; EPO; 01:49 PM
JPO; DERWENT;
IBM_TDB)
L29 3 ("20090122620").pn. (US-PGPUB; USPAT; [OR ON ON 2023/05/09
USOCR; FPRS; EPO; 02:10 PM
JPO; DERWENT;
IBM_TDB)

L30 6 (DRAM OR DDR??) (US-PGPUB; USPAT; [OR ON ON 2023/05/09
WITH ((input$1output |USOCR; FPRS; EPO; 04:06 PM
OR 1$10) driver OR JPO; DERWENT;
logic OR peripheral) IBM_TDB)

WITH ("1.1v" OR "1.1 V"
OR ("1.1" ADJ volt))

L32 1 30 AND (US-PGPUB; USPAT; [OR ON ON 2023/05/09

(@ad<"20130223") USOCR; FPRS; EPO; 04:07 PM
JPO; DERWENT;
IBM_TDB)

L36 36 (DRAM OR DDR?7?) (US-PGPUB; USPAT; [OR ON ON 2023/05/09
WITH (operat$5 near5 [USOCR; FIT (AU, AP, 04:18 PM
voltage) WITH ("1.1v"  |AT, BE, BG, BR, BY,

OR"1.1Vv") CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L37 4 (DRAM OR DDR??) (US-PGPUB; USPAT; [OR ON ON 2023/05/09
WITH (operat$5 near5 |USOCR; FIT (AP, AT, 04:18 PM
voltage) WITH range AU, BE, BG, BR, BY,

WITH 1.1v CA,CH, CN, CS, CU,

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
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MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L38 36 (DRAM OR DDR??) (US-PGPUB; USPAT; |OR ON ON 2023/05/09
WITH (operat$5 near5 |USOCR; FIT (AP, AT, 04:19 PM
voltage) WITH ("1.1v" |AU, BE, BG, BR, BY,

OR"1.1Vv") CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L39 2 (DRAM OR DDR??) (US-PGPUB; USPAT; |OR ON ON 2023/05/09
WITH (operat$5 near5 [USOCR; FPRS; EPO; 04:19 PM
voltage) WITH range JPO; DERWENT;

WITH 1.1v IBM_TDB)

L40 0 37 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/09

(@ad<"20130223") USOCR; FPRS; EPO; 04:21 PM
JPO; DERWENT;
IBM_TDB)

L41 7 38 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/09

(@ad<"20130223") USOCR; FPRS; EPO; 04:21 PM
JPO; DERWENT;
IBM_TDB)

L42 19 (operat$5 near5 (US-PGPUB,; USPAT; [OR ON ON 2023/05/09
voltage) WITH range USOCR; FPRS; EPO; 04:31 PM
WITH (lower OR less JPO; DERWENT;

OR smaller OR below) (IBM_TDB)

WITH 1.1v

L43 32 (operat$5 near5 (US-PGPUB; USPAT; [OR ON ON 2023/05/09
voltage) WITH range USOCR; FPRS; EPO; 04:32 PM
WITH (lower OR less JPO; DERWENT;

OR smaller OR below) |IBM_TDB)

WITH (1.1v OR "1.1 v")

L44 623670 ((dynamic adj4 (US-PGPUB; USPAT; |OR ON ON 2023/05/09
memory) OR ??dram USOCR; FPRS; EPO; 04:34 PM
OR DDR??) JPO; DERWENT;

IBM_TDB)

L45 3 44 SAME 43 (US-PGPUB; USPAT; |OR ON ON 2023/05/09
USOCR; FPRS; EPO; 04:35 PM
JPO; DERWENT;
IBM_TDB)
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L46

44 AND 43

(US-PGPUB; USPAT;
USOCR; FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/09
04:36 PM

L47

46 AND
(@ad<"20130223")

(US-PGPUB; USPAT;
USOCR; FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/09
04:36 PM

L48

276

(operat$5 near5
voltage) WITH (lower
OR less OR smaller OR
below) WITH (1.1v OR
"1.1Vv")

(US-PGPUB; USPAT;
USOCR; FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/09
04:38 PM

L49

37

44 AND 48

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
04:38 PM

L50

49 AND
(@ad<"20130223")

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
04:38 PM

L51

153

DDR?? near5 standard

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
04:53 PM

L52

50 AND
(@ad<"20130223")

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
04:54 PM

L53

58

51 AND
(@ad<"20130223")

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
04:56 PM

L54

53 AND (operat$5
near2 voltage)

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/09
05:01 PM

L55

5072

DDR near5 (specication
OR standard)

(US-PGPUB; USPAT:
USOCR; FPRS: EPO;
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/10
01:17 PM

L56

329

(?DRAM OR DDR$3)
WITH (LOWS$4 NEAR2
operat$4 near2 voltage)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,

OR

ON

ON

2023/05/11
09:57 AM
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VN); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)

L57 100 56 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 09:58 AM
JPO; DERWENT;
IBM_TDB)

L58 2 (?DRAM OR DDR$3) |(US-PGPUB; USPAT; [OR ON ON 2023/05/11
WITH ((LOW$4 NEAR2 |[USOCR; FPRS; EPO; 09:58 AM
operat$4 near2 voltage) [JPO; DERWENT;
near5 range) IBM_TDB)

L59 145 (?DRAM OR DDR$3) |(US-PGPUB; USPAT; [OR ON ON 2023/05/11
WITH (LOWS$4 NEAR2 [USOCR; FPRS; EPO; 10:07 AM
operat$4 near2 voltage) [JPO; DERWENT;

IBM_TDB)

L60 100 59 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 10:08 AM
JPO; DERWENT;
IBM_TDB)

L61 24 (??DRAM OR (US-PGPUB; USPAT; |OR ON ON 2023/05/11
??DDR$3) WITH USOCR; FPRS; EPO; 10:16 AM
(LOWS$4 NEAR2 JPO; DERWENT;
operat$4 near2 voltage) (IBM_TDB)

L62 17 61 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11
(@ad<"20130223") USOCR; FPRS; EPO; 10:22 AM

JPO; DERWENT;
IBM_TDB)

L63 2103 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 10:28 AM
LPDDR$3) WITH JPO; DERWENT;

(LOWS$4 NEAR2 IBM_TDB)
operat$4 near2 (voltage
OR POWER))

L6e4 1433 63 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 10:29 AM
JPO; DERWENT;
IBM_TDB)

L65 26 64 AND (("1.1" ADJ (US-PGPUB; USPAT; |OR ON ON 2023/05/11
volt) OR "1.1v" OR "1.1 |[USOCR; FPRS; EPO; 10:30 AM
V" JPO; DERWENT;

IBM_TDB)

L6e6 4 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 10:46 AM
LPDDR$3) WITH JPO; DERWENT;

(LOWS$4 NEAR2 IBM_TDB)
operat$4 near2 (voltage

OR POWER)) WITH

(".1v"OR "1.1 v' OR

("1.1" ADJ volt))

Le7 2 66 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 10:46 AM
JPO; DERWENT;
IBM_TDB)
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L68 282 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 10:48 AM
LPDDR$3) WITH (("1.1"|JPO; DERWENT;

ADJ volt) OR "1.1v" OR |IBM_TDB)
"1.1Vv")

L69 38 68 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 10:48 AM
JPO; DERWENT;
IBM_TDB)

L70 232 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 11:19 AM
LPDDR$3) WITH (("1.0"|JPO; DERWENT;

ADJ volt) OR "1.0v" OR |IBM_TDB)
"1.0 V")

L71 156 70 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 11:19 AM
JPO; DERWENT;
IBM_TDB)

L72 107 71 AND (peripheral OR [(US-PGPUB; USPAT; [OR ON ON 2023/05/11
(Input$1Output OR USOCR; FPRS; EPO; 11:21 AM
1$10)) JPO; DERWENT;

IBM_TDB)

L73 0 sub$1.1v near5 dram |(US-PGPUB; USPAT; |OR ON ON 2023/05/11
USOCR; FPRS; EPO; 02:20 PM
JPO; DERWENT;
IBM_TDB)

L76 10 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 03:21 PM
LPDDR$3) WITH JPO; DERWENT;

(memory near2 (core IBM_TDB)
OR cells)) WITH ((lower

OR less OR smaller OR

below) near5 (("1.1"

ADJ volt) OR "1.1v" OR

"1.1v" OR "1.0v" OR

"1.0v")

L77 2 76 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11
(@ad<"20130223") USOCR; FPRS; EPO; 03:21 PM

JPO; DERWENT;
IBM_TDB)

L78 0 (sub$1one ADJ volt) (US-PGPUB; USPAT; [OR ON ON 2023/05/11
WITH (DRAM OR USOCR; FPRS; EPO; 03:35 PM
??DRAM OR DDR$3 JPO; DERWENT;

OR LPDDR$3) IBM_TDB)

L79 0 (sub$1one ADJ volt) (US-PGPUB; USPAT; [OR ON ON 2023/05/11
WITH VDD WITH USOCR; FPRS; EPO; 03:37 PM
(DRAM OR ??DRAM JPO; DERWENT;

OR DDR$3 OR IBM_TDB)
LPDDR$3)

L80 160 64 AND (("1.1" ADJ (US-PGPUB; USPAT; |OR ON ON 2023/05/11
volt) OR "1.1v" OR "1.1 |[USOCR; FPRS; EPO; 03:40 PM
V' "1.0v" OR"1.0 V") JPO; DERWENT;

IBM_TDB)
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L81 36 64 AND ((less OR lower [(US-PGPUB; USPAT; [OR ON ON 2023/05/11
OR smaller OR below [(USOCR; FPRS; EPO; 03:41 PM
OR sub) WITH (("1.1" [JPO; DERWENT;

ADJ volt) OR "1.1v" OR |IBM_TDB)
"1.1v""1.0v"OR"1.0
V')

L82 36 81 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 03:41 PM
JPO; DERWENT;
IBM_TDB)

L83 4 63 WITH ((less OR (US-PGPUB; USPAT; |OR ON ON 2023/05/11
lower OR smaller OR  |USOCR; FPRS; EPO; 04:04 PM
below OR sub) WITH |JPO; DERWENT;

((".1" ADJ volt) OR IBM_TDB)
"1.1v" OR "1.1 V" "1.0v"
OR"1.0V")

L84 2 83 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 04:04 PM
JPO; DERWENT;
IBM_TDB)

L85 0 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 04:08 PM
LPDDR$3) WITH (vdd |JPO; DERWENT;
near2 voltage) near5 IBM_TDB)

(one ADJ volt)

L86 0 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 04:10 PM
LPDDR$3) WITH (vdd |JPO; DERWENT;
near2 (voltage OR IBM_TDB)
power)) WITH ((lower
OR less OR smaller)
near5 (one ADJ volt))

L87 2 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 04:11 PM
LPDDR$3) WITH (vdd |JPO; DERWENT;
near2 (voltage OR IBM_TDB)
power)) WITH ((lower
OR less OR smaller)
near5 (("1.0" ADJ volt)

OR"1.1v"OR "1.1 V"
"1.0v" OR "1.0 V"))

L88 19 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/11
OR DDR$3 OR USOCR; FPRS; EPO; 04:18 PM
LPDDR$3) WITH JPO; DERWENT;

(operat$5 near2 IBM_TDB)
(voltage OR power))

WITH ((lower OR less

OR smaller) near5

((".0" ADJ volt) OR

"1.1v" OR "1.1 V" "1.0Vv"
OR"1.0V")

L89 10 88 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11

(@ad<"20130223") USOCR; FPRS; EPO; 04:18 PM
JPO; DERWENT;
IBM_TDB)
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L90 25 ("7243254" "6218817" |(US-PGPUB; USPAT; |OR ON ON 2023/05/11
"7888966" USOCR; FPRS; EPO; 04:47 PM
"20020149959" JPO; DERWENT;
"6466472" IBM_TDB)
"20080253214"
"20040133758"
"20060077744"
"20040004893"
"20060291318").pn.
L91 17 90 AND (DRAM OR (US-PGPUB; USPAT; |OR ON ON 2023/05/11
??DRAM OR DDR$3 USOCR; FPRS; EPO; 04:48 PM
OR LPDDR$3) JPO; DERWENT;
IBM_TDB)
L92 17 91 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/11
(@ad<"20130223") USOCR; FPRS; EPO; 04:49 PM
JPO; DERWENT;
IBM_TDB)
L93 38 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 08:42 AM
LPDDR$3) WITH (core |JPO; DERWENT;
OR voltage) WITH IBM_TDB)
((lower OR less OR
smaller) near5 (("1.0"
ADJ volt) OR "1.1v" OR
"1.1v""1.0v" OR"1.0
V")
L94 16 93 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/12
(@ad<"20130223") USOCR; FPRS; EPO; 08:43 AM
JPO; DERWENT;
IBM_TDB)
L95 0 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 08:47 AM
LPDDR$3) WITH (core |JPO; DERWENT;
ADJ voltage) WITH IBM_TDB)
((lower OR less OR
smaller) near5 (("1.0"
ADJ volt) OR "1.1v" OR
"1.1v""1.0v" OR"1.0
V"))
L96 6 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 08:48 AM
LPDDR$3) WITH JPO; DERWENT;
(supply ADJ voltage) IBM_TDB)
WITH ((lower OR less
OR smaller) near5
((".0" ADJ volt) OR
"1.1v" OR "1.1 V" "1.0Vv"
OR"1.0V")
L97 26 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 08:51 AM
LPDDR$3) WITH JPO; DERWENT;
((supply OR core OR IBM_TDB)
operat$5) near2
voltage) WITH ((lower
OR less OR smaller)
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near5 (("1.0" ADJ volt)
OR"1.1v"OR "1.1 V"
"1.0v" OR "1.0 V"))

L98 56 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 08:54 AM
LPDDR$3) SAME JPO; DERWENT;

((supply OR core OR IBM_TDB)
operat$5) near2

voltage) SAME ((lower

OR less OR smaller)

near5 (("1.0" ADJ volt)
OR"1.1v"OR "1.1 V"

"1.0v" OR "1.0 V"))

L99 30 98 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/12
(@ad<"20130223") USOCR; FPRS; EPO; 08:54 AM

JPO; DERWENT;
IBM_TDB)

L100 62 (DRAM OR ??DRAM (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 10:16 AM
LPDDR$3) SAME JPO; DERWENT;

((supply OR core OR IBM_TDB)
operat$5 OR bit$1line

OR (bit ADJ line)) near5

voltage) SAME ((lower

OR less OR smaller)

near5 (("1.0" ADJ volt)
OR"1.1v"OR "1.1 V"

"1.0v"OR "1.0 V" OR

(one ADJ volt)))

L101 31 100 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/12

(@ad<"20130223") USOCR; FPRS; EPO; 10:17 AM
JPO; DERWENT;
IBM_TDB)
L102 1 101 NOT 99 (US-PGPUB; USPAT; |OR ON ON 2023/05/12
USOCR; FPRS; EPO; 10:17 AM
JPO; DERWENT;
IBM_TDB)

L103 152 (?DRAM OR ??DRAM | (US-PGPUB; USPAT; |OR ON ON 2023/05/12
OR DDR$3 OR USOCR; FPRS; EPO; 10:25 AM
LPDDR$3) SAME JPO; DERWENT;

((supply OR core OR IBM_TDB)
operat$5 OR bit$1line

OR (bit ADJ line)) near5

voltage) SAME table

L104 56 103 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/12
(@ad<"20130223") USOCR; FPRS; EPO; 10:26 AM

JPO; DERWENT;
IBM_TDB)

L105 5 (((dynamic ADJ random | (US-PGPUB; USPAT; |OR ON ON 2023/05/15
ADJ access ADJ USOCR; FPRS; EPO; 02:06 PM
memory) OR DRAM OR|JPO; DERWENT;

?DRAM OR DDR#$4 OR |IBM_TDB)
LPDDR) SAME voltage
SAME ((less OR lower
OR smaller OR below
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OR under) near5
(".1V"OR "1.1 V' OR
("1.1" ADJ volt)))).clm.

L106 9 (((dynamic ADJ random | (US-PGPUB; USPAT; |OR ON ON 2023/05/15
ADJ access ADJ USOCR; FPRS; EPO; 02:08 PM
memory) OR DRAM OR|JPO; DERWENT;

?DRAM OR DDR#$4 OR |IBM_TDB)
LPDDR) SAME ("1.1V"
OR".1V"OR ("1.1"

ADJ volt))).cim.

L107 452937 (GO06F12/0238 OR (US-PGPUB; USPAT; |OR ON ON 2023/05/15

G06F12/063 OR USOCR; FIT (AU, AP, 02:18 PM
G06F12/0692 OR AT, BE, BG, BR, BY,
G06F12/0866 OR CA, CH, CN, CS, CU,
G06F12/0882 OR CZ, DD, DE, DK, EA,
G06F13/4221 OR EE, EP, ES, FI, FR, GB,
G06F13/4278 OR HR, HU, ID, IE, IL, IS,
GO06F3/061 OR IT, JP, KR, LT, LU, LV,
GO06F3/0653 OR MA, OA, RU, SU, WO,
GO06F3/0656 OR MC, MD, MY, NL, NO,
G11C11/40615 OR Nz, PH, PL, PT, RO,
G11C11/4074 OR RS, SE, SG, SI, 8K,
G11C7/1075 OR TH, TN, TR, TW, UA,
Y02D10/00).cpc. OR VN); FPRS; EPO,;
711/105.ccls. OR JPO; DERWENT;
(G11C11/4074 OR IBM_TDB)
G11C7/10).ipc.

L108 11 106 AND 107 (US-PGPUB; USPAT; |OR ON ON 2023/05/15

USOCR; FIT (AU, AP, 02:19 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L109 0 108 AND (US-PGPUB; USPAT; |OR ON ON 2023/05/15
(@ad<"20130223") USOCR; FPRS; EPO; 02:19 PM

JPO; DERWENT;
IBM_TDB)

L110 200 ("CHANG; YEN- (US-PGPUB; USPAT; |OR ON ON 2023/05/15
AN".ine. OR "HUANG; |USOCR; FIT (AP, AT, 02:32 PM
WEI-MING".ine. OR AU, BE, BG, BR, BY,

"YUAN; DER-MIN".ine.) [CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
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NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

L112

106 AND 110

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/15
02:35 PM

L113

821

(Etron ADJ
Technology).as.

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/15
02:36 PM

L114

387

(((dynamic ADJ random
ADJ access ADJ
memory) OR DRAM OR
?DRAM OR DDR$4 OR
LPDDR) SAME ("1.1V"
OR".1V"OR ("1.1"
ADJ volt)))

(US-PGPUB; USPAT;
USOCR; FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/15
02:36 PM

L115

113 AND 114

(US-PGPUB; USPAT;
USOCR; FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

ON

ON

2023/05/15
02:36 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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Doc code: RCEX PTO/SB/30EFS (01-22)

Boc description: Request for Continued Examination (RCE) Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 215 133 Filing | 5501.03-25 Docket Number | 1o ona051 553 At | o435
Number Date (if applicable) Unit

First Named| b o vuan Examiner FARROKH, HASHEM

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination {RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is focated at WWW . .USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

D Previously submitted. If a final Office action is ocutstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

l:] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

[X] Enclosed

Amendment/Reply
[:] Information Disclosure Statement (IDS)

[j Affidavit{s)/ Declaration(s)

[X] Other

Extension of time

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17{e) is required by 37 CFR 1.114 when the RCE is filed.
]E The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 503105

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

[X] Patent Practitioner Sighature

[] Applicant Signature

EFS - Web 2.1.16
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Boc code: RCEX
Doc description: Request for Continued Examination {RCE)

PTO/SB/30EFS (01-22}

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it contains a valid OMB cantrol number.

Signature of Registered U.S. Patent Praciitioner

Signature

/Roger Chen/

Date (YYYY-MM-DD)

2023-04-14

Name

Roger Chen

Registration Number

67314

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTOQO 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, shouid 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.
If you need assistance in completing the form. calf 1-800-PTQ-8189 and select option 2.

EFS - Web 2.1.16
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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 coliection of this information is 35 U.S.C. 2(b){(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the {imitations of 37 CFR 1.14, as a routine use, to the public if the record was filted 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 o public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/22 (10-20)

Approved for use through 11/30/2020. OMB 0851-0031

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB confrol number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | ETRP0395USA3

Application Number Filed

17/213,133 03/25/2021

e DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Art Unit Examiner

2135 FARROKH, HASHEM

This is a request under the provisions of 37 CFR 1.138(3) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows {check time period desired and enter the appropriate fee helow):

Eee Small Entity Fee Micro Entity Fee
E One month (37 CFR 1.17(a}(1}) $220 $88 $44 $
Two months (37 CFR 1.17(a}(2)} $640 $256 $128 $ 256.00
D Three months (37 CFR 1.17(a)}(3)) $1,480 $592 $296 $
D Four months (37 CFR 1.17(a)(4})) $2,320 $928 $464 $
E Five months (37 CFR 1.17(a)(5)) $3,160 $1,264 $632 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PT0O-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

LD DL [

The Director is hereby authorized {o charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-3105

Payment made via EFS-Web.

B

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PT0O-2038.

| am the

D applicant.

attorney or agent of record. Registration number 67314

D attorney or agent acting under 37 CFR 1.34. Registration number

/Roger Chen/ 04/14/2023
Signature Date
Roger Chen 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accerdance with 37 CFR 1.33. See 37 CFR 1.4 for signature reguirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

| * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
compiete, including gathering, preparing, and submitiing the completed application form to the USPTO. Time will vary depending upon the individuatl 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 14860, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Comumissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

17213133

Filing Date:

25-Mar-2021

Title of Invention:

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY

PORT

First Named Inventor/Applicant Name:

Der-Min Yuan

Filer: Roger Gwan-Jye Chen/Anna Lu
Attorney Docket Number: ETRP0395USA3
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:,-s'l';(t;\)l in
Basic Filing:
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 2201 1 192 192

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sul:’;l'g(t:)l in
Extension-of-Time:
Extension - 2 months with $0 paid 2252 1 256 256
Miscellaneous:
RCE- 1ST REQUEST 2801 1 544 544
Total in USD ($) 992
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Electronic Acknowledgement Receipt

EFS ID: 47841726
Application Number: 17213133
International Application Number:
Confirmation Number: 9765

Title of Invention:

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY

PORT
First Named Inventor/Applicant Name: Der-Min Yuan
Customer Number: 27765

Filer:

Roger Gwan-Jye Chen/Anna Lu

Filer Authorized By:

Roger Gwan-Jye Chen

Attorney Docket Number: ETRP0O395USA3
Receipt Date: 14-APR-2023
Filing Date: 25-MAR-2021
Time Stamp: 02:53:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $992

RAM confirmation Number E20234D353597502
Deposit Account 503105
Authorized User Anna Lu

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
848138
1 Applicant Arguments/Remarks Made in 4883124.PDF no 4
an Amendment
8ff8587951ad95888aa86ad318cc952b0cofi|
Warnings:
Information:
118093
Amendment Submitted/Entered with
) Flllng.of ;ontlnued Prosecution 4883123.PDF no 1
Application (CPA)/Request for
. . . bf5d32f999e65687963f4f2869f26a1bb080
Continued Examination(RCE)
Warnings:
Information:
124267
3 Claims 4883122.PDF no 3
de2aa39b72013b8378dc001d4f95c655646)
85a5b
Warnings:
Information:
616609
4 Request for Continued Examination 4882804.pdf no 3
(RCE)
9be4a638f23eb56d7cbf483c8a36fa522afb
el04
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
965043
5 Extension of Time 4882802.PDF no 1
95cc69b8f2aeba2ffe5022b4cc48cded65be|
c473
Warnings:
Information:
42954
6 Fee Worksheet (SB06) fee-info.pdf no 2
788612954dfcec0d212a47caf7786546ad 70|
86e3
Warnings:
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Information:

Total Files Size (in bytes): 2715104

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 asa
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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Appl. No. 17/213,133
Reply to Office action of November 14, 2022

REMARKS/ARGUMENTS

Request for Continued Examination:
The applicant respectfully requests continued examination of the above-indicated

application as per 37 CFR 1.114.

Recognizing that Internet communications are not secure, 1 hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

1. Amendment of Claims:

The previously presented claim 1 is amended by merging the original claim 2, the
original claim 3 is amended according to the previously presented claim 1, and the
original claim 2 is canceled accordingly. In addition, the new claims 4, 8 are introduced
according to the previously presented claim 1 of the present invention and Figure,
paragraph [0017], and Table III of the present invention, the new claims 5, 6, 9, 10 are
introduced according to the previously presented claim 1, and the new claims 7, 11 are

introduced according to the original claim 2. No new matter is introduced. Allowance of

the claim amendments is politely requested.

2. Rejections of claims under 35 U.S.C. 102(a)(1) & 35 U.S.C. 103:
Response:
In regard to claim 1
The amended claim 1 adds the limitation of the original claim 2.
Please refer to paragraph [0016] of the present invention. Paragraph [0016] of the

present invention discloses “Please refer to Table II. Table I illustrates operation

voltage ranges ... according to another embodiment”, so according to paragraph [0016]

of the present invention, it is very obvious that Table III is the operation voltage
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Reply to Office action of November 14, 2022

solution proposed by the present invention to solve the shortcomings of the prior art,

rather than AAPA . That is, that the examiner holds that Table III teaches the technical

feature “the first voltage is different from the second voltage” of the original claim 2
of the present invention is not proper because Table Il is not AAPA of the present

invention. Therefore, AAPA obviously fails to teach the technical feature “the first

voltage is different from the second voltage” of the amended claim 1.

In regard to claim 3
Please refer to paragraph [0016] of the present invention. Paragraph [0016] of the

present invention discloses “Please refer to Table III. Table I illustrates operation

voltage ranges ... according to another embodiment”, so according to paragraph [0016]

of the present invention, it is very obvious that Table IIl is the operation voltage

solution proposed by the present invention to solve the shortcomings of the prior art,
rather than AAPA. That is, that the examiner holds that Table III teaches the technical

feature “the first voltage is greater than the second voltage” of the original claim 3 of

the present invention is _not proper because Table HI is not AAPA of the present

invention. Therefore, AAPA obviously fails to teach the technical feature “the first

voltage is greater than the second veltage” of the original claim 3.

In addition, because the examiner does not utilize TAKAHASHI to reject the
technical feature “the first voltage is greater than the second voltage” of the original
claim 3, TAKAHASHI also obviously fails to teach the technical feature “the first

voltage is greater than the second voltage” of the original claim 3. Therefore, because

both AAPA and TAKAHASHI fail to teach the technical feature “the first voltage is

greater than the second voltage” of the original claim 3, the currently amended claim 3

(including the technical feature “the first voltage is greater than the second voltage”

of the original claim 3) should be patentable over AAPA and TAKAHASHIL

In regard to claims 4, 8
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Reply to Office action of November 14, 2022

Please refer to Figure, paragraph [0017], and Table Il of the present invention.

Paragraph [0017] of the present invention discloses “operation voltages of the

input/output unit 106 in the DDR 1 specification, the low power DDR 1
specification, the DDR I specification, and the low power DDR 1I specification are a

third predetermined voltage, where the third predetermined voltage is lower than

1.1V”, so Figure, paragraph [0017], and Table III of the present invention obviously

teach the technical features “an input/output circuit comprised in the DRAM, wherein
the input/output circuit is electrically connected to the DRAM core cell, and the
input/output circuit is supplied with a third voltage to make the input/output circuit
operate at the third voltage, wherein the third voltage is not greater than 1.1V;
wherein the first voltage is greater than the third voltage”, but it is very obvious

that neither AAPA nor TAKAHASHI disclose any technical features corresponding to

the input/output unit of the dynamic random access memory.

Therefore, after the new claims 4, 8 of the present invention are introduced
according to the previously presented claim 1 of the present invention and the
above-mentioned technical features disclosed by Figure, paragraph [0017], and Table Il
of the present invention, the new claims 4, 8 of the present invention are obviously

patentable over AAPA and TAKAHASHIL

To sum up, allowance of the currently amended claims 1 and 3 and the new claims

4-11, is politely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.
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Appl. No. 17/213,133
Reply to Office action of November 14, 2022

Sincerely yours,

/Roger Chen/ Date: 04/14/2023

Roger Chen, Patent Agent No. 67,314
S5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

e-mail : RogerChen@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time and DST 12 hours behind.)
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
Appl. No. © 17/213,133 Confirmation No. : 9765
First Named Inventor : Der-Min Yuan
Filed : March 25, 2021
TC/A.U. © 2135
Examiner . FARROKH, HASHEM
Docket No. - ETRPO395USA3
Customer No. . 27765

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

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION

In response to the Office action of November 14, 2022, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 5 of this paper.
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Amendments to the Claims:

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

application:

Listing of Claims:

1.  (Currently amended): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage within a first voltage range to make the DRAM
core cell operate at the first voltage, and the DRAM core cell is a volatile
memory cell, wherein the first voltage is lower than 1.1V; and

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage within a second voltage range to make the
peripheral circuit operate at the second voltage, wherein the second voltage
is not greater than 1.1V, and

wherein the DRAM core cell and the peripheral circuit are formed on a single
chip, and the peripheral circuit is external to the DRAM core cell_and

wherein the first voltage is different from the second voltage.

2. (Deleted)

3. (currently amended): Fhe—dynamic—random aeccess—memory—of—<claim—H—A

dvnamic random access memory (DRAM). comprising:

a DRAM core cell comprised in the DRAM. wherein the DRAM core cell is

supplied with a first voltage within a first voltage range to make the DRAM

core cell operate at the first voltage, and the DRAM core cell is a volatile

memory cell, wherein the first voltage is lower than 1.1V: and

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is

electrically connected to the DRAM core cell. and the peripheral circuit is

supplied with a second voltage within a second voltage range to make the

126



10

15

20

25

30

Appl. No. 17/213,133
Reply to Office action of November 14, 2022

W

5

peripheral circuit operate at the second voltage. wherein the second voltage

is not greater than 1.1V:

wherein the first voltage is greater than the second voltage.

(new): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage to make the DRAM core cell operate at the first
voltage, and the DRAM core cell is a volatile memory cell; and

an input/output circuit comprised in the DRAM, wherein the input/output circuit
is electrically connected to the DRAM core cell, and the input/output circuit
is supplied with a third voltage w to make the input/output circuit operate at
the third voltage, wherein the third voltage is not greater than 1.1V; and

wherein the DRAM core cell and the input/output circuit are formed on a single
chip, and the input/output circuit is external to the DRAM core cell, and

wherein the first voltage is different from the third voltage.

(new): The dynamic random access memory of claim 4, wherein the first voltage

is not greater than 1.1V.

(new): The dynamic random access memory of claim 4, further comprising:

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage to make the peripheral circuit operate at the

second voltage, wherein the second voltage is not greater than 1.1V.

(new): The dynamic random access memory of claim 6, wherein the first voltage

is different from the second voltage.

(new): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is

127



Appl. No. 17/213,133
Reply to Office action of November 14, 2022

supplied with a first voltage to make the DRAM core cell operate at the first
voltage, and the DRAM core cell is a volatile memory cell; and
an input/output circuit comprised in the DRAM, wherein the input/output circuit
is electrically connected to the DRAM core cell, and the input/output circuit
5 is supplied with a third voltage to make the input/output circuit operate at
the third voltage, wherein the third voltage is not greater than 1.1V

wherein the first voltage is greater than the third voltage.

9. (new): The dynamic random access memory of claim 8, wherein the first voltage

10 is not greater than 1.1V,

10. (new): The dynamic random access memory of claim 8, further comprising:
a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
15 supplied with a second voltage to make the peripheral circuit operate at the

second voltage, wherein the second voltage is not greater than 1.1V.
11. (new): The dynamic random access memory of claim 10, wherein the first

voltage is different from the second voltage.

20
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Application/Control Number: 17/213,133 Page 2
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Notice of Pre-Ald or Al4 Siatus
The present application, filed on or after March 16, 2013, is being examined

under the first invenior 1o file provisions of the A4,

This Office action is in regponse to the communication(s] filed on 08/12/2022.
There are a total of 3 claims pending in the application. Claim 1 has been amended, no

claims have been added or canceled.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT

Information Disclosure Statement

As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant
application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the
examiner has reviewed the prior art cited in the earlier related application as required by
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

Terminal Disclaimer
The terminal disclaimer filed on 08/12/2022 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
Application 16/151,347 has been reviewed and is accepted. The terminal disclaimer

has been recorded.
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INFORMATION CONCERNING CLAIMS:

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

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

Claim 1 is rejected under 35 U.S.C. 102(a)(1) as being anticipated by

TAKAHASHI ot al. "TAKAHASHP (U5 2010/0280800 A1)

4. i regard fo ofaim 1 TAKAHASH! teaches:

“A dynamic random accass mermory {(BRAM) {s.g., Figs. 1-2, § 0047, semiconductor
memory circuit 101 is a built-in DRAM of the semiconductor integrated device
100}, comprising: a DHAM core cell comprized in the DRAM {e.g., elf array 102 in Fig.
1}, wherein the DRAM core cell is supplied with a tirst voltage within a first voltage
range 1o make the DRAM core cell operale al the first voltage, and the DRAM core ol
is a volatile memaory cell, wherein the first vollage is lower than 1.1V {a.g., § 0084, Fig.

8). The VDD of bit line {e.g., VDD applied to memory cells is 0.8 v.
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“and a peripheral circuil comprised in the DRAM {8.g., Fig. 2, $ 00 47, The
semiconductor memory circuit 101 may have a configuration including multiple
pairs of bit lines, memory cells connected to the multiple pairs of bit lines, a
sense amplifier, and a precharge circuit; Figs. 1 and 7. § 0078,, The second
exemplary embodiment assumes the case where transistors constituting the
logic circuit 105 serving as a peripheral circuit of the semiconductor memory
circuit 201}, and the peripheral circull is supplied with a second voltage within a second
voltage rangs 1o make the peripheral circuit operate at the second voliage, wherein the
second voltages is not greater than 1.1V, and wherein the DREAM core cell and the
peripheral circuil are formed on a single chip, and the peripheral circuil is external to the
DHEAM core cell” [{e.g., § 0078, the logic circuit 105 serving as a peripheral

circuit... further reduced (e.g., VDD is 08 V or lower)].

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

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
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been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claim 2-3 are rejected under 35 U.S.C. 103 as being unpatentable over

TAKAHASHI in view Applicant Prior &rf Admission (APAA — DR Bpecification).

5. in regard to claims 2 TAKAHASH] jurther teaches:

‘wharein the firgt voltage is different from the second vollage.” {e.g., § 0018 and TABLE
i on page 2 of instant specification ~ APAAY. Table Hf specify the voliage of
memory core {e.g., first voltage) as 1.8 V +/- 0.1 V and the vollage of peripheral circuit

{e.g., second voltage) as <1.7 V. The two voltages are different,

Faragraph [0016] of the claimed specification recites:

‘[0016] Please refer to Table lll. Table lll illustrates operation voltage ranges of the
dynamic random-access memory 100 operating in the DDR | specification, the low
power DDR | specification, the DDR Il specification, and the low power DDR I
specification according to another embodiment.”

8. In regard to claim 3 TAKAHASH] (urther leaches!

‘wherein the first voltage is greater than the second voltage.” {e.g., § 8016 and TABLE
i on page 2 of instant specification — APAAL. Table i specily the vollage of
memory core (e.g., first voltage) as 1.8V +/- 0.1 V and the voliage of peripheral circuit
{2.g., second voltage) as <1.1 V. The wo vollages are different. The first voliage 1.8V

is greater than second voltage < 1.7V

Hegponse to Hemarks

135



Application/Control Number: 17/213,133 Page 6
Art Unit: 2131

Applicant arguments have bgen fully considered but they are not persuasive. On
page 4 of the Hemarks, Applicant make reference lo paragraph [0078] and Figs. 1 and

7 of TAKAHASH! and states:

“Therefore, according to FIG. 1 and paragraph [0078] of TAKAHASHI, because the logic
circuit 105 is not included in the semiconductor memory circuit 101, it is obvious that
the logic circuit 105 of TAKAHASHI does not disclose the peripheral circuit of the
currently amended claim 1”7 (emphasis added).

TAKAHASH teaches:

“[0078] The semiconductor integrated device 200 includes the semiconductor
memory circuit 201 and the logic circuit 105. The semiconductor memory circuit 201
is a built-in DRAM of a system LSI, as with the first exemplary embodiment. The
second exemplary embodiment assumes the case where transistors constituting
the logic circuit 105 serving as a peripheral circuit of the semiconductor memory
circuit 201 are further reduced in film thickness and the power supply voltage is also
further reduced (e.g., VDD is 0.8 V or lower) as compared with the first exemplary
embodiment.” (Emphasis addeqd).

TAKAMHASHI clearly teaches that fransistors constituting the logic circuit 105 serving as
a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201
in Fig. 7 of TAKAHASHI).

Claim 1 of TAKAHASHI, in part recites:

“1. A semiconductor integrated device comprising: a semiconductor memory circuit; and
a peripheral circuit of the semiconductor memory circuit...” (Emphasis added).

Furthermore, the Examiner noles, ihe instani specificalion do not describe what
constitutes a peripheral circuil.

FParagraph [0047] of TAKAHASHI further teaches:

“[0047] The semiconductor memory circuit 101 is a built-in DRAM of the
semiconductor integrated device 100. The semiconductor memory circuit 101 holds
data or the like to be processed in the logic circuit 105. As shown in FIG. 1, the
semiconductor memory circuit 101 includes a cell array area 102, a sense amplifier area

103, and a driver area 104. FIG. 2 shows an exemplary circuit configuration of the
semiconductor memory circuit 101. In the first exemplary embodiment, the
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semiconductor memory circuit 101 shown in FIG. 2 is illustrated as a DRAM circuit
including a pair of bit lines in order to simplify the drawings. The semiconductor
memory circuit 101 may have a configuration including multiple pairs of bit lines,
memory cells connected to the multiple pairs of bit lines, a sense amplifier, and a
precharge circuit. Further, the semiconductor memory circuit 101 is not limited to a
DRAM, but may be an SRAM, for example.” (Emphasis addeq).

Ag shown in Fig. 2 of TAKAHASHI the sense ampiifior SAT0T and precharge circuit
FPOLUTOT are included within the integrated memaory devicg 107,

Therefore, the Examiner respectiufly submits that TAKAHASH! teaches or anticipales
afl irmilations recited In the independent claim 1. Accordingly, the Examiner mainiaing

fits position.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to HASHEM FARROKH whose telephone number is
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(5671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Mr. Sanjiv Shah can be reached on (571)272-4098. The fax
phone number for the organization where this application or proceeding is assigned
is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http.//pair-direct.uspto.gov. For
questions regarding access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

HASHEM FARRORH/

Primary Examriner, Act Unit 2131

November 8, 2{122
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
Appl. No. 0 17/213,133 Confirmation No. 9765
First Named Inventor : Der-Min Yuan
Filed - March 25, 2021
TC/A.U. - 2135
Examiner : FARROKH, HASHEM
Docket No. : ETRP0O395USAS3
Customer No. 0 27765
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of March 14, 2022, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 3 of this paper.
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Amendments to the Claims:

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

Listing of Claims:

1. (currently amended): A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell is
supplied with a first voltage within a first voltage range to make the DRAM
core cell operate at the first voltage, and the DRAM core cell is a volatile
memory cell, wherein the first voltage is lower than 1.1V and

a peripheral circuit comprised in the DRAM, wherein the peripheral circuit is
electrically connected to the DRAM core cell, and the peripheral circuit is
supplied with a second voltage within a second voltage range to make the
peripheral circuit operate at the second voltage, wherein the second voltage
is not greater tewer-than 1.1V, and

wherein the DRAM core cell and the peripheral circuit are formed on a single

chip, and the peripheral circuit is external to the DRAM core cell.

2. (original): The dynamic random access memory of claim 1, wherein the first

voltage is different from the second voltage.

(98]

(original): The dynamic random access memory of claim 1, wherein the first

voltage is greater than the second voltage.
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Under the Paperwork Reduction Act of 1895, no persons are required o respond to a collection of information unless it displays a valid OMB confrol number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optionai)
REJECTION OVER A “PRIOR” PATENT ETRPO395USA3

In re Application of: Der-Min Yuan et al.
Application No.: 17/213,133

Filed: 03/25/2021
For- DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

The applicant, _Euon Technology, Inc. owner of 100 percent interest 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 No. _10,998.017 as the term of said prior patent is presently
shonrtened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for any 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 applicant 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 disciaimer.

Check either box 1 or 2 below, if appropriate.

1. I:] The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5} years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._67314

/Roger Chen/ 08/12/2022

Signature Date

Roger Chen
Typed or printed name

Agent of Record Voice Mail:3027291562
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d} included. USD 170.00

WARNING: Information on this form may become public. Credit card information should not
be inciuded on this form. Provide credit card information and authorization on PT0Q-2038.

This collection of information is required by 37 CFR 1.321. The information is required tc obtain or retain a benefit by the public which is fo 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 ¢c ompiete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuai case. Any commenis
on the amount of time you require to complete this form and/or suggestions for reducing this bu rden, 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, cail 1-800-PT(O-9192 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

Docket Number {Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | ETRP0395USA3

Application Number Filed

17/213,133 03/25/2021

e DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Art Unit Examiner

2135 FARROKH, HASHEM

This is a request under the provisions of 37 CFR 1.138(3) to extend the period for fiing a reply in the above-identified application.

The requested extension and fee are as follows {check time period desired and enter the appropriate fee below):

Eee Small Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1}) $220 $110 $55 $
Two months (37 CFR 1.17(a}(2)) $640 $320 $160 $ 320.00
D Three months (37 CFR 1.17(a)}(3)) $1,480 $740 $3790 $
D Four menths (37 CFR 1.17(a)(4)} $2,320 $1,160 $580 $
E Five months (37 CFR 1.17(a)(5}) $3,160 $1,580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.

]

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivatent must either be enclosed or have been submitted previotsly.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

e D0

The Director is hereby authorized o charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-3105

Payment made via EFS-Web.

s

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

B applicant.

attorney or agent of record. Registration number 67314

D attorney or agent acting under 37 CFR 1.34. Regisiration number

/Roger Chen/ 08/12/2022
Signature Date
Roger Chen 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is reguired, see below®*.

| * Total of forms are submitted.

This cotlection of information is required by 37 CFR 1.136(a). The information is required o obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 6 minutes to
compilete, including gathering, preparing, and submitling the completed application form fo the USPTO. Time wiill 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.8. 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: Mail Stop PCT, Commissianer for Paients, P.O. Box 1450, Alexandria, VA 22313-1450.
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Reply to Office action of March 14, 2022

REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, 1 hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

1. Claim Objections
After “wherein the second voltage is not greater lower than 1.1V” recited in claim
1 is replaced with “wherein the second voltage is not greater than 1.1V”, the currently

amended claim 1 should overcome claim objection.

2. Double Patenting
Claim 1 of the present invention is rejected on the ground of nonstatutory double

patenting as being unpatenable over claim 1 of U.S. Patent No. US 10998017.

Response:

To overcome the rejection based on nonstatutory double patenting, the applicant
wishes to submit a terminal disclaimer of the instant application in compliance with
37 CFR 1.321(c) or 1.321(d) without disclaimer as to the merits of the claims filed in
the present invention. In light of this, acceptance of the terminal disclaimer is
therefore respectfully requested, and the applicant respectfully requests
reconsideration of the rejection under double patenting of claim 1 of the present

invention.

3. Rejections of claims under 35 U.S.C. 102(a)(1) & 35 U.S.C. 103:
Response:

Please refer to FIG. 1 and paragraph [0078] of TAKAHASHI (US20100290300).
Paragraph [0078] of TAKAHASHI discloses “The semiconductor integrated device

200 includes the semiconductor memory circuit 201 and the logic circuit 105. The

semiconductor memory circuit 201 is a built-in DRAM of a system LSI”. Because
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paragraph [0078] of TAKAHASHI discloses “The semiconductor memory circuit 201

is a built-in DRAM of a system LSI”, it is obvious that the semiconductor memory

circuit 201 (the semiconductor memory circuit 101) can be referred to dynamic

random access memory (DRAM) of the currently amended claim 1 of the present
invention. In addition, as shown in FIG. 1 of TAKAHASH]I, it is very obvious that the

logic circuit 105 (the examiner holds that the logic circuit 105 can be referred to

peripheral circuit of the currently amended claim 1 of the present invention) is not
included in the semiconductor memory circuit 101 (the semiconductor memory

circuit 101 can be referred to dynamic random access memory (DRAM) of the

currently amended claim 1 of the present invention). Therefore, according to FIG. 1 and

paragraph [0078] of TAKAHASHI, because the logic circuit 105 is not included in the

semiconductor memory circuit 101, it is obvious that the logic circuit 105 of

TAKAHASHI does not disclose the peripheral circuit of the currently amended claim 1

of the present invention. That is, TAKAHASHI fails to teach the peripheral circuit of
the currently amended claim 1 of the present invention. FIG. 1 of TAKAHASHI is shown

as follows:
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Fig. 1

Therefore, because, according to FIG. 1 and paragraph [0078] of TAKAHASHI,
5 TAKAHASHI obviously fails to teach the peripheral circuit of the currently amended

claim 1 of the present invention, the currently amended claim 1 should be patentable over

TAKAHASHL

To sum up, allowance of the currently amended claim 1 and the original claims 2, 3

10  is politely requested.
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Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.

Sincerely yours,

/Roger Chen/ Date: 08/12/2022

Roger Chen, Patent Agent No. 67,314
5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

e-mail : RogerChen@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time and DST 12 hours behind.)
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Approved/Disapproved by:
/LAWANA R HIXON/
Technology Center: OPLC
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LTJ'SSS'_.PEV‘S t and Trademark Office Terminal Disclaimer Part of Paper No. 20220812

160




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

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.

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875

Application or Docket Number

17/213,133

Filing Date
03/25/2021

(70 be Mailed

ENTITY:

APPLICATION AS FILED - PART |

(J LARGE sMALL [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))
(L) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)). N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dé’;’;“f’?;g\; SIZE FEE (37 for small entity) for each additional 50 sheets or
) fraction thereof. See 35 U.S.C. 41(a){(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 08/12/2022 :E#"EAF'{N'NG Eg'g\ﬁgisw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
ﬁ AMENDMENT PAID FOR
Total * . * _ _
E (57 GFR 1161 3 Minus 20 =0 x $50 = 0
Z | Independent * : xx — —
g (37 CF% 1.16(h)} 1 Minus 3 =0 x $240 - 0
< ] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *k = -
= |(37CFR1.16() Minus = x $0 =
[a] )
E !;dg:%eﬂg(eh?)t - Minus | == = x $0 =
- [ Application Size Fee (37 CFR 1.16(s))
< (] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE

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

LIE

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

/LAVINIA D JOHNSON/

*** 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.

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

161



=mons. UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/213,133 03/25/2021 Der-Min Yuan ETRP0395USA3 9765
27765 7590 03/14/2022 | EXAMINER

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST.

NEW TAIPEI CITY,

TAIWAN

FARROKH, HASHEM

| ART UNIT | PAPER NUMBER
2135
| NOTIFICATION DATE | DELIVERY MODE
03/14/2022 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):

Patent.admin.uspto.Rcv @naipo.com
mis.ap.uspto@naipo.com

PTOL-90A (Rev. 04/07)

162



Application No. Applicant(s)

17/213,133 Yuan et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
HASHEM FARROKH 2135 Yes

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

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

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

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

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

Status
1)@ Responsive to communication(s) filed on 03/25/2021.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) [v] This action is non-final.

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

4)[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-3 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-3 is/are rejected.
8) [0 Claim(s) ___ is/are objected to.
9) (OJ Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(] The specification is objected to by the Examiner.
11)@) The drawing(s) filed on 03/25/2021 is/are: a)l¥) accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)(0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some** ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)

1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)

Paper No(s)/Mail Date
4) [ Other:

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date 06/25/2021,

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220309

163




Application/Control Number: 17/213,133 Page 2
Art Unit: 2131

Notice of Pre-4i4 or 414 Siatus
The present goplication, fled on or after March 16, 2018, i3 being examined

under the first invenior io file provisions of the AlA,

This Office action is in response fo the cormmunication(s) fled on 33/05/2021.
There are a fotal of 3 claims pending in the application. Claim 1 is independent and

claim 2-3 are dependent.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT
Information Disclosure Statement
As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant
application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the
examiner has reviewed the prior art cited in the earlier related application as required by
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

INFORMATION CONCERNING IDS:
The information disclosure statement (IDS) submitted on 06/25/2021 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

Statement has been considered by the examiner.

INFORMATION CONCERNING CLAIMS:

Claim Interpretation
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Claim fimitations in this application do not use the word “means” {or "step”), thus, they

are not being interprefed under 35 U.5.C 11200 orpre-AlA 35 LS. C 112, sixih

paragraph.

INEFORMATION CONCERNING CLARS:

Claim Objections
Claim 1 is objected to because of the following informalities:
1. The independent claim 1 in lines 11-12 recites the limitation:
‘wherein the second voltage is not greater lower than 1.1V’ (emphasis added).
It is not clear what “greater lower” means. For rejection and the prior art search, the
Examiner has assumed the limitation meant to recite “wherein the second voltage is
lower than 1.1V’

Appropriate correction is required.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewse extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46

165



Application/Control Number: 17/213,133 Page 4
Art Unit: 2131

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

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

WY Lspio.Qovbalenis/orocess/lle/sfs/guidancs/e TD-info-{ isp.

2. Claim 1 is rejected on the ground of nonstatutory double patenting as being

unpatentable over claim 1 of U.S. Patent No. 10,998,017. Although the claims at issue
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are not identical, they are not patentably distinct from each other because the slight
differences in claim language does not make the claims patentably distinct from each
other. For example, the claim 1 of the instant application additionally recites the
limitation “a peripheral circuit comprised in the DRAM’. However, the preamble and the
further limitations in body of claims indicate the memory cell array and the peripheral

circuits are parts of the DRAM.

3. Claim 1 of instant application (Application No. 17/213,133) is compared to

claim 1 of Patent No. 10,998,017 B2 in the following table:

Patent No. 10,998,017 B2 Application No. 17/213,133

Claim 1: Claim 1:

1. A dynamic random access memory [ 1. A dynamic random access memory
(DRAM), comprising: a DRAM core (DRAM), comprising: a DRAM core cell
cell, comprised in the DRAM,

wherein the DRAM core cell is supplied | wherein the DRAM core cell is supplied

with a first voltage within a first voltage | with a first voltage within a first voltage

range to make the DRAM core cell range to make the DRAM core cell
operate at the first voltage, and the operate at the first voltage, and the
DRAM core cell is a volatile memory DRAM core cell is a volatile memory
cell, wherein the first voltage is lower cell, wherein the first voltage is lower
than 1.1V; than 1.1V,

and a peripheral circuit comprised in

the DRAM,
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and a peripheral circuit electrically

connected to the DRAM core caell,

wherein the peripheral circuit is
supplied with a second voltage within a
second voltage range to make the
peripheral circuit operate at the second
voltage, wherein the second voltage is
lower than 1.1V,

and wherein the DRAM core cell and
the peripheral circuit are formed on a
single chip, and the peripheral circuit is

external to the DRAM core cell;

wherein the first voltage and the
second voltage are capable of making
the DRAM be applied to an embedded

display port (eDP).

wherein the peripheral circuit is
electrically connected to the DRAM

core cell,

and the peripheral circuit is supplied
with a second voltage within a second
voltage range to make the peripheral
circuit operate at the second voltage,
wherein the second voltage is not
greater lower than 1.1V,

and wherein the DRAM core cell and
the peripheral circuit are formed on a
single chip, and the peripheral circuit is

external to the DRAM core cell.

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

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patentunless —

(a)(1) the claimed invention was patented, described in a printed publication, orin public use,
on sale, or otherwise available to the public b efore the effective filing date of the claimed
invention.

Claim 1 is rejected under 35 U.S.C. 102(a)(1) as being anticipated by

TAKAHASH] et &l "TAKAHASHI" (US 20710/3280300 A1}

4, in regard fo claim | TAKAHASH] teaches:

A dynamic random access memory (DRAM {s.g., § 8047; Figs. 1-2}, comprising: a
DRAM core cell comprised in the DREAM {e.g., el array 102 in Fig. 1}, wherain the
DRAM core cell is supplied with 3 first voltage within a first vollage rangs to make the
DRAM core cell operate al the first voltage, and the DRAM core call s a volatile
marmory cell, wherain the first vollage s lower than 1.1V {e.g., § 0084, Fig. 8. The

VOO of bif line (a.g., VDD applied to memory cells is 0.8 v.

“ard a peripheral circult comprised in the DRAM {e.g., § 0078, Figs. 1-2}, wherain the
poripheral ciroull is electrically connected o the DHAM core cell {e.g., logic clroult

{peripheral cireull) 105 in Fig. 1}, and the peripheral circultis supplied with a second
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voltage within g second voltage range (o make the peripheral ciroull operate &t the
second vollage, wherein the second voliage s not grester lower than 1.7V, and
whergin the DRAM core cell and the periphers! circull are tormed on a single chip, and
the peripheral circullis external (o the DRAM core cell” [{e.g., § 0878, the logic circuit

105 serving as a peripheral circuit... further reduced (e.g., VDD is 08 V or lower)].

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

obviousness rejections set forth in this Office action:

A patent for a claimed invention may notbe obtained, notwithstanding that the claimed
invention is not identically disclosed as setforth in section 102, if the differences between the
claimed invention and the prior artare such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed inventionto a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall notbe
negated by the mannerin which the invention was made.

Claim 2-3 are rejected under 35 U.S.C. 103 as being unpatentable over

TAKAHASHI in view Applicant Prior Art Admission (AFPAA ~ DDR Specification).

& in regard fo claims 2 TAKAHASHI further tgaches:

“wharein the first voltage is different from the second voltage.” {e.g., § 0016 and TABLE

# on page 2 of instant specification - APAR), Table Il specify the voltage of
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meamory core (g, firstvollage) as 1.8V +/~- 0.1 V and {he voltage of peripheral circuil

{e.g., second vollage) as <1.7 V. The o vollages are different.

Faragraph [0016] of the claimed specification recifes:

‘[0016] Please refer to Table lll. Table Il illustrates operation voltage ranges of the
dynamic random access memory 100 operating in the DDR | specification, the low
power DDR I specification, the DDR Il specification, and the low power DDR Il
specification according to another embodiment.”

8. in regard fo claim 3 TAKAHASH] jurther teaches:

‘wherein the first voltage s greater than the second vollage.” {e.g.. § 0016 and TABLE
i on page 2 of instant specification ~ APAR). Table il specily the voliage of

memory core (e.q., firstvollage) as 1.8 V +/- 0.7 V and the voltage of peripheral circudt
fe.q., second voltagel as «1.1 V. The tvo voltages are different, The firstvolfage 1.8V

is greater than second volflage <« 1.7 V

Conclusion
The prior art made of record and not relied upon are as folfipws!

7. Mohammad (U5 200907122620 A1),

V!

Sunwoo ef al. (UE 20080067217 Al

Shau (U5 20050133852 At}

3

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(671)272-4193. The examiner can normally be reached Monday through Friday from

8:30 am - 5:00 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the
examiner's supervisor, Mr. Sanjiv Shah can be reached on (571)272-4098. The fax
phone number for the organization where this application or proceeding is assigned
is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see htip://pair-direct.uspto.gov. For
questions regarding access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

HASHEM FARROKH/

Primary Examiner, Art Unit 2131

Morch 8 2032
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Abstract of CN102187323

Dynamic utilization of power-down modes in multi-core memory modules

ABST:

Various embodiments of the present invention are directed to methods that enable a
memory controller to choose a particular operation mode for virtual memory devices
of a memory module based on dynamic program behavior. In one embodiment, a
method for determining an operation mode for each virtual memory device of a
memory module includes selecting a metric

(1001) that provides a standard by which performance and/or energy efficiency of the
memory module is optimized during execution of one or more applications on a
multicore processor. For each virtual memory device (1005), the method also includes
collecting usage information (1006) associated with the virtual memory device over a
period of time, determining an operation mode (1007) for the virtual memory device
based on the metric and usage information, and entering the virtual memory device

into the operation mode
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L —Fhfse FH ARG 2B Y R KR UL il 25 B £ R VE AR 7 v, B8

BERFRALARE I B B (100 1), 4% BUZ AR HELE 2 1A FE S B — sk 2 AW A 3T ok
FE AL P IR A i 2R B B MR RE AN / B Re R0 s DA

KPR RIS 1 7% (1005) -

TE— 7€ K [E) B W 5 P i e U A7 ittt B & AH DR I A3 A5 B, (1006

I PR B =AY H 1S B 2 P B A7 A 25 e A4 i B R AR 0 (1007) s DL AL

{E 13 9T IR R VAT fiti A T 25 UF N PTIR RS0 (1103, 1105, 1107, 1108,

2. MRIBACRIE K 1 PR 7k, iz &R 68 5D BHATIN R R /D B BE BT
¥E - I/ BE B 2R IR S f ol RE A8 4 BRI A AT i 2R L BRI PR RE RN / sRRE R ORI 7 — &
IEFRAE

3. MRHEAURIE K | BTk iy 732, Fo A s PR A /N IS AT R AL 5 6 AN R B TR) B
EREACRE R 1 P,

4. MRIEACRER 1 BRI 5%, BEE

EFTIA — DS EZ DN PPAT IR R = L

IBATH R G, HEE B S TR — 1 sl 2 AN R H A7 i 2 Uy B sl T B A B
KR HEAE BRI TR S &, B2 8 s MEr RS 5, Bie S Al s S e s
it g B N AE IR A

5. MRIEACRIEISR 1 vl (0 777, iz i G B & eie Lo h ig— e84 -

AT i 8 S AR AZ N TR] BE N 2 R 88 50 B A 85 15 SR I A B B i SR ISR 5

TR (A B AP 2l SR B B S PATRIFE S BE R HE 3

SECLEIE T F B E RO e B — MR AR A IR 1T

G PR AT I A7 il A e R PR AL 10 5 N T AH DG APl A U Il B 400 S DL &

N FRAEISAT B 1) HLACGE ST Ak 445 d s 0 A7 il s U7 Il AR

6. MIEACRIESR 1 Frik vk, Hp ik P g 8In GG LUz — -

WAL RGERE DR A

—AEE NN RN E

BIERG IR DR

RS R TS AT ARG At oo R R s B RS AT N .

7. WRPERCRIE SR | BT v, A IR FE BOA S A7 i 1a 8% (T02) fE il 7
I [A) B P9 7 1) R JULAE i 2 U2 45 IR 2

8. MIEACHNEL K 1 BRI 7z, Horhifoe H TR RUAT i 4 1 & R IS 18 -

HTEEMERD—AWME (11010 ;LR

B s B SR E D — A BV T B (1102, 1104, 1106), HoHH =248 {5 B T B
R D — A EAE R, (73 R A A 25 A AR AU K (1108), & WIE A3 1% s #0047 i 2%
BN RERE (1103, 1105, 1107).

9. ARIWAURNEIR 8 Frk i 7y ik, oAy Re e B & 20— IR T RN, &
DI PREERS TR 2 b — AN {E 2 —FE 2R

10, AREACFIER 9 PriR 773, o S FEHE SN T8 BEEAD T35 W ER,
1015 R A At s B A N 5 50 B EAH QI Zh 238 T B s
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11, FRIEBCRIZESR 1 Prd i 77, Az e s e B3 MR FUAT i 28 I A AN AL A7
fiti 215 SR H AP MBS M RE L Se 2 = T 48 e I A LB

12. —Fh&RS, 0E -

AT dilEs s LAA

Pl AR AR H, oA 3 2 /b — AN B AT il 35 1 2 FOIE B BB BB AT il 2% 12 2 FIA T 2%
P IR I 22 B 0 FO AR B A7 A He T i i A 5 T S T A e I TR B IR R A FH A S
HI7K PR BASAT 2 /D — BRI A i 2 B 2 R N BRAER

13, ARIEFEER 13 TR RS, HAP B AR A0 a s ke A
Uy

14, MRIBCRIEESR 13 il R g, Az S s 88 /D ST I R) S/ S e = 7
FE B/ BB B IR AR B e 1L ISR AL AF i 28 B K PR R/ sRBEERCRIN S — &
& AR

15, WRPEBCRER 13 Prif i R4, L PR ERACBE D T2 —:

FIRERE A s BAK

R
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Z Tt SR iR R i BT R T R A 3755 A

AR s
fooo1] A% W HY S A5 B0 M A7 fidi 2R ER, H BRI 5, 3 M TR e Bl AR AR 815 17
Tt 2L ST AU il e BB I AN AN AR T 7

BREA

[ooo2]  FEBLACTH S HLR G, A 147 il A 2 SR1HE 0 B R SRR P 1. Blab B2 10
KEGPEREY e Bk T MG A A WO, JF H 2 AR 2 W EZ R0 8y 2 A0 BE AR
C“CMP ™Y IE L BRAL L 2 DAl AR il 0 2R B 2 B i i Ae il Al s AN i o DR, A
filt AL e D) R PR AR A 5 ATV AL R G P RO AL B A D) 2R PURCARRL, s HL 2 g 125
AU TF RN AR e T AR BEES () D3 FLET .

[0003] SR, BIL 70 PR A7 fik A AR R RE BRI o A1, 25 22 A7 il e L UL P2 2 AL FRAR 11
FEfg s At AP AR BT AL A B R B B s Be B B B8 . BP s
PRI I ASRRAR ey . T A7 fith 4 05 SR IN, K 2 JA7 i A HOR 2 IR, E B 155 T IRAF Al
S IE R FE N A VLR, IR BE B AR . EIR 2 S F 2 O h et 2 fir)
T % (power—down) BI LAFT 4 R WL AR &, H AR GEAR A AR 34 A 3 e Dy 3 R [ Aok
TEAFHIBE R AR, 74 1 L) B R, R AR RIS T BAS b 5 P AL e b i BT
EERER I YUY

fooo4] 7y BEALAG RE M XA M AEAT il 25 R AU BUME EAT U M BIAF il REANTT kL, Pid
TE it ds AT B REE A W R APE SR ZETE e

LZRAE

[0005] Az B AN 2 HEA 30 MATATF A7k A 458 161 35 RE O 2 T 3D A RE AT A BE R A7 i 4%
BB HEAULAF i 2% B B PR B SRR I T iR A St b, T 0 0 17 i e 15T
(R BE A R AU A7 fidh 5 B AR AR A S VA B S L PR PR I bn v ) 3, 15 IR br o, fE 2 1%
MRS BRI DB ST ISR B A AT AR A R M REFT / el RE B AR . X T
RS R AF Al B, 1207 RIS AR AE — E BT [R) Be P WS 55 R ADLAT i s VL A8 AT S i 1 ]
15 5, 5T P B A A S S 2 R AU/ il 4 T RO R VR AR, DL AR A R U4 ek 45 e
FIENZARAERA

M3 =152 FR

[ooo6] K 1A 78 HHA \AAF o 50 BOAF il 2 S g 2S5 PE R I o

00071 & 1B 7~ HH HLEEAR b 22 B (A7 il ds AR H R A7 il 2 8 il 4 T S5 EE AL I
fooos] I 2 7R A M RRAFAE A 0 A B9 NASAE B 1A (bank) FIREERR .
[0009] & 3A /R AR GAE AR B R B E R R .

[0010] & 3B on G4 R BIML SAT it v B K BT A7 2 05 A = 9
(00111 [ 4A 7 HHARPE A< & BH S e A5 B B8 1) B A 2 A2 A7 g B A b ) SR PR R I o
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[0012] & 4B < HAR I A A B S 91 ) HL AT 22 B8 1Y) 22 R A7 i s AR DR 1l 2 15 11 2
I A

[0013] P& 5A-5D s YR A< S UH £ 5 it 191 1A B2 1) 22 % L A8 ELAFAT il b AR R () — R i
PR

[0014]  [&] 6 7= M AR i A< S BH A S 9 C B ) s ) Pk 22 4 0L LA T s AR DR g s s 1
EKRo

(0015] &I 7 755 HA AR A< A B H S I 4] ) L b D e 1 ik 24 11 25 1) 22 A% U8 LR AT
Tl AL

foo1e] & 8A TR 45T, 1245 T B BB F X0 AR S A R B B S a5 10 B 7 Ph o H S 22 W
S ELAF AT f s B R U A A B & AT A R

[0017]  [&] 8B 7 tH AR AA BB S 9] (1 AT AN R REA AR Bl 7 b st ) 2 4200000 B
A AR B = A P 2 .

[oote] & 9A 7o HH B 8A R HY I I, S AR AL AR A A A I SETE B RO B 7 o
(2 25 ELIERAT At A A B B BA T I TR SR T A

foote] ] 9B 7 Hi AR A< e BH B S A9 1 A 11 REASE AT I 7 Ao A 2 40080 B AT
B AL — D A g o

[0020] &) 10 7 AR 0 AR i BH ) S 481 (K9 ] T A A4 il 2SS LR i R A7 i 25 e 6 2 A
BEAN T AT B B 7= I A

foo21] & 11 7~ AR A A B A STt A9 ) B TOA 1 7 v 5 B RE O 2 iR 1o

BAXEAN

[0022] A W ) 45 B S AT SATAS AT i #1528 RE OB I T 2 R AT M EF X A7 it 25
B At a8 O e B w B AR 7 v B, ARt s 45 2 T LB B R AE 13 e —
AT TR B P 42 BV 22 A7 il 2 SR IR S 2877 A O E A LG, DT 20X A7 4 28 05
ANTEAT FH A BT, e AT ] AP o S A A 28 1 SRR W R o 5 22 0F B, A7 Al s 48 Tl i s wT DA
FPEAH [F] I 1) B Y 8 AR AR 2 i HA AF i 25 B AT 2T BEBE N o VRSt
)2 RIS, By R MERE T LA S e B RCE 8T . REE“HERe” RoanAE—E I TR BN A7t
PRAPATI LA B SERrita] . m SRS [a) FHE 58 2 n] T ELTE R AT it 48 R A sl Hofth A7
fitiar RAUUAT UL 2 TR G AP 4 R R IO B B o Ty VA S e T 25 T RE IR 37 LL
Re B AR m AR e g, 7 AR R fr AR A IS DL S M A R EARCRE IR T L R s &
(I 56 25 Bof A7 i 5 458 il 2 B A AR UE N1 BB R 2 fili 5 00 AR B, {043 SE /b [ A fit st 5
BEATTRERLAL,

[0023] A S B 5 25 S 0 m] LARY T4 G A it 28 I 2 R A7 i 28 BB, ok it 2
PG P R G BEB AR R RE R H DN . 2 A S B FE A il 245 205
s FITRAT At 05 W R 43 ROPR R “ B AP #8887 (“UMD ™) I — AN B 2 AP fE 4 S 19
Ho feEfirds O nT LRSS A7 ft 8 C“DRAM™D i85 1.

[0024]  PREHHMIRIZ LT 7 AL 128 — /Dy P REIR R G 7 il 2 B — e Ui o 78
BN R A AE RSB UL B . FE SR = N TP R IR AR B R T v S .

[0025] G Es Rk
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A7fitg s A e Y bl B, 58 2 A R O < XU L (Al A A E ™ (“DIMM™) )47 i B oo I B
Hl L PR AR 22 220035 T DRAM GG o B LA 78 U AR /A DRAM S 1) 1~ DIMM (3 55 2 A P o
SRIGIE LB AR |22 e — a2 4~ DIMM, JF H. i ds il a2 )iz — s 2 4~ DIMM. 5] 1B
N LRI 106 222 A7 A 102 FI s i il as 104 iR Bl 17 102 tHiEA
PUAS DIMM 3548 112-115 [P0/ DIMM 108-111 1% . (rfigsefsmise 101 it EPLn Rz
AL PRS0 B ER 5y, HOE B IR S DIMM 108-111 LA DIMM 108-111 KX s Fl
AR, OF BB A7 fitas 102 5vFEYLRS 0 HAh 3= EAAF (o) dnrp e b3 88 50 6. —
DIMM £ R 118 S A7 2545 25 104 BT A S . 01 118 23X WAl a5 125 104
PIFfERS 102 IS SR 4 LA DIMM 108-111 S5A7fEasis iy 104 2 R EIRE S
M Zk. EOiR (5575 DIMM 108-111 (¥ DRAM N3 S 7745 25l 9% 104 2 [A) FRATHb & 3% .
P10 118 A] LLSZ R BB 36 (“SDR™) L R 28 (“DDR™) L K W i H e 44 3% . SDR $E 1
e TR Bl R R B s — ¥k, LUK DDR $R (FE 7E TH AL R Ge i 5 5 10 BT AR PRI
RIEER - A EesiEdilas 104 A DIMM 108-111 w] AREECE 2y A4 SDR F1 DDR 1% JF Hiz
WK AR - 78 DDR A3 i {8 B B i W A, BE 15 5 7EAH R AR PR AT AT, AH b Sl 22
RS AS 1S E S AR T R i -
[0026]  DRAM % Fy W LU Rr A7 Al 78 Hh i 140 B R0 H 258 2 2H R I A R Ol DRAM A7k 28 B8 TG I 55 4
o BAS DRAM 5 HPAF RS2 A 5800, BLACRT DLBARERR N “ fP i 1R ir 2 e B 51 1
YA E A SUX N A TT, B 2 o AR DRAM GBS B 200 (IR R 0-T7 [ )\ R R E
Formo WHE 2 R B BroR, B AF g ARG AT UG 5 2R I3 BT it 2%  JB T3UR 75 LA
K VRS o WU, {74661 0 & 5 x flPPAT ELRIWME 5 2 (BlUHE 5 26 204) ERFIT
g 202, {Rfigfh 0 I MY vy S PAT LR 5 4 (W WfE 5 48 2100 SR BB KA
206 FIH|)fRAE2E 208, [7Pfifids Boofr T 5T mdb. Wan, /7452 os 212 A F15 5 204
210 ZZ S Al
[0027]  MAFfE2e =128 104 KIZBNTFAE 2% 102 1 /2 055 READGED) JWRITE(S) ACTIVATE
GEIED < REFRESH GmllB7T) 1 PRECHARGE (P 7R HLD o A4 I MG S FbhE(E S5 20 k. 5 H
15 5 BN A HAT (P38, CAAHBIESE 5 4R UE F AT dir 2 16 DRAM 35 B wh (947 1 A b ik
FAT HuhE sk AR bE . BT, ACTIVATE iy 4 S 2 15 5 R bR IR AE DRAM .65 A PN WA~ A7
i AR FNATHAT ACTIVATE #in 2 FOAEA AR b AN AT # b ZH Al . READ A WRITE 4 H i HUR 5
NI HUE 5 LLAARIRTE DRAM 85 1 v I RS A7 i (A TN 51 PRAT READ 1 WRITE a2 A7t A4 Hh
REFN A3 320 1%
[oo28]  7EPAN BRI ] DRAM LSS v 200 (P47 il A4 A7 Ak (P B - o7 2, A7 s s il as CR
NHD AGEFR E DRAM U 200 (AT HEBEFNAF i (At BE ) ACTIVATE dp2 o 45 70U M2 A7 i
R 8K PhiFE 16K LUy FAT Hh I BT PRRR s 3047 il VR 0 i B O 28 b IR, ik de
TEAE A R IE AT B HhE i — D B2 > READ/WRITE f%. ¥ B2t KD SRR KL 8
READ/WRITE 555 AL 1X 1 ELAF B 2 . SRR &9 HITE AR e i) A o8 R 35 45 el i
F%r P AT 199 READ/WRITE ¥4 B2 19 WIS A QRN /Sl R ik E . 1
UL, R RSB N 4 B 8. 24 DRAM (5 B2 B L A7 it 4% READ i 3R I, 85 @ i i
B0 118 MME 5 el sk AT m .. SR K A 2 i Y. A7 i 25 READ 18 3R &A1 2L
PREL R R . B 64 LA B8 B B0 22k (B 64 A2 B4k ak 128 A2 Z 5 ol
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BN SRR 4 58 AP DRAM 85 )7 B A7 fifi 25 A HL ) B -1k B A7 il 45 428 i) %5 [ 5.1~ READ 15
SRR 32 7 (4x64 Hoie =32 DR 5 — U5, BA 64 HURESE 2R S 8/l
BCE N SR 8 S R ACEE I DRAM 5 I A2 filh 2R B B, 15k 5 A7 il #5425 1l 25 19 531~ READ
R A% 64 5 (8x64 LU =64 7)) %R e,
[0020] M {E DRAM %y I8 [R] — A7 ifh A P (P9 A AN [R1AT A 8 BB ), 76 m] BASEECER — AT
FEE 2 A, 05 A 54T, A2k se i, BLAGE i PRECHARGE #im4 LA A ACTIVATE fig 4>
BAF S 47T . PRECHARGE #3244 1%47 5 [0l 3] DRAM A7 A 4K, [KI 4 ACTIVATE @ AW PR P b 52
HL, BT DL 2 AR« 4F READ @4 WRITE % ACTIVATE #ir-4F1 PRECHARGE #4171
PR R /N R P EURE S . AR [Rl— A7 AR, FE5E— ACTIVATE FIEE — ACTIVATE 4542
[A], X ey A EAE— AL 3R N2 50ns. [FE, BRAE ACTIVATE #y-4 5 PRECHARGE iy 2 [RIA7
7E1R %2 READ/WRITE w4, B Wlay4 / Hihh / s B W R W . 28T, WA FAF
il R SRR W g S ASRIAZ A AR 2 TR] ) ACTIVATE &2 ACTIVATE B [A]%E T K44 8ns,
BT LAA] DA K £R AL BIAS RIAF A AR 10 Ao IR, T8 1 A2 8 AN R A7 itk b (1 SRonT LS B 5
A, 2 ACTIVATE FH PRECHARGE iy 2 %) Z [A] AN{FFEIR £ READ/WRITE iy B JCH
.
[0030] K&l 3A /n L FE H A —A B 8 LU R S 4k 10 8 1~ DRAM iS4 48 DIMM 300
IR B R R 7 i Sk 302 7 ATl 5 il 48 CR7R HD RIXBIRR A %5 745 304 17
AT AI %, ZA78 304 7 Tt 48 5 DRAM S 2 RIB 4 b A28
304 A7 R B g 2SI A i a5 5, AR5 UL AF S 5 i B HUE I e < 3
TF— DRAM i3}y, DL/ D A7 At g 4 il 28 i sl 080 HARFr 2B 5 iR k. FA7 48 304
T DLEEMPn 4, 3 BB I 2P B 7 5% 31 DRAM 85 1, AYE RHIE il 2 55 1 28 A5 24> DIMM [1)
A EHEXTASE DIMM [IAZ B Ui ]« BFA72% 304 il it S 20K dn 2 &3 FTA 8 1> DRAM it
Fr, Wl ok 4y 7 1Rl Sk 306 1 308 FRoR IR . EHE A G AT it AR L AT R F
DRAM . Fr 1 AN 35 A7 #5304
[0031]  [&] 3B 7 AL 48 DIMM #VE F 7l o 4 3B (17 T 7, DIMM 300 PN #3743 DRAM
O WAt S RIS OB Rl a2, JF HLISos B S X 08 310 Los i sE - DRAM LS P AR ]
1To G55, DIMM 300 PV T DRAM A5 7 78 24 B S B0 20093 B A2 R0 52 JRAT B 531> DRAMLES Fo
[0032] 4 b MK 2 AR IFE, DRAM L AT/ LA H 2 8 (B8R 16K Led) . AT
TR A7 22 B B A7 255 N DIMM, 5 READ/WRITE iy 4] $& 3 ITH DRAM 5, I+ A —
DRAM 585 Fr oS AH [RIAT o #fgiG i, 76 H1 8 /D DRAM 305 Fv £ s iy e 78 DIMM F, 45— DRAM %5 )%
Wod AL FE 8K LU AH AT bk . BRI, — YR IS DIMM (K] DRAM F2.7G[1 8 X 8Kbit B 64Kbit,
XK TR E S NI ST R /h e MBS AF A0 T 64 £ EE 512 HURF B 4K .
Shy LAY bl L 22 A7 28k B SR E a5 N READ/WRITE £y 4 DIMM, A7 LUt T+ B4~ READ 8% WRITE 3
%%, w99 %6 IR IB0OE (1) DRAM BB G A AT, 1X 02 BE B A8 H
[0033] Z ATl

Z AT il BAR AL B 22 ke AE P I FR BRI b 15 23 H s VMD R AE Gl B 85 B LA AT
B Z IR I A A T 2 B 7 TR T AT 25 (“ Z R P TCAs B AT 48 7)o TERLLCS ), A7 i
FRN R AT LI DRAM GBS o B AN 7% HERR I A 2% BH ) SR 390 A 5 A B E FRLER AR 412 17 8
A~ DRAM 5 401-408 F1 22 43 Be 85 25 A7 25 410 [ 5542 42 00 B ifAF il as it 400 (146
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PRAYL P . DRAM 5 7 410-408 n] LA7r 2 A5 — >822 1> DRAM JC 7 1) VD, oz 5t 48 b i 58
PEAT RS .
[0034]  5{&4: DIMM —#%, — 1 BERZ > MCDIMM ] DA“22 3 7 v Bt Al | HLIE 1o A7 i 2 45 i 45
PR B 4B o AR AR AR W I S 191 1) 22 B A0 WL R AR 424 L IRAE A4S 420 FIAE 24 il 4
122 (AR B . A74i 52 120 43,50 43 W3 N DIMM 3548 130133 [ MCDIMM 126-129 ., MCDIMM
400 H A 172 il 422 RUATAE 25 A0HL 426-429 (2 #0r BC 28 S AT 28 2 IR A B2 11 434,
P20 434 AR MAFAE 2505 11 2% 422 BILEAE S 420 HX A5 SRR UL L AE A7 s 2e 4 ) 2
422 FIAFAERS 420 2 (A 0L EAR = 5 i EE B 28 . B 12200, TRl B 2% 422 KX dr
S FEATFERITAELS 420 [ DRAM 5 o TR, A7 Al w251 2% 420 [7] MCDIMM  426-429 [¥1 2
PEOT O B8 B AT 2R KA A4S o MCDTMM 426-429 P ffRF— ML FE{F 19 2 BR /1 B 2% A7 A7 28 Fe s B
$n) VMD AR S B % gk .
[0035]  MCDIMM 5 2 #Z AL 2SR . Flhn, 2N P LIFE 2 A TR 88 vh IF Ak Hhiis 4T, Hop
AWZIBAT — P2 LN, B2 AR T /s as 72 8 IR & DU — D N H 591
[0036]  &] 5A 7< HYAR 4 7 & BH [ St 49 FC B2 11 MCDIMM 500 1) — 7R B tE R 7R . MCDIMM
500 35 # > VD, Hor n 2L MCDIMM 500 =R VMD FI%H A3 8 /> WD 7EIE] 5A
7~ HLE VD, 2o, Horh MR & 2SN 1 B 2 B35, MCDIMM 500 i B st 7551 VD
SHE SN B EGERED 2 M Bl 54748 502, FZ%E 5B il 5C #id £ #4471 iid
PROFAF RS 502 PN AS[F S o 90401, VMD,. VMD, . VMD,. VMD,_,. VMD, , Fl VMD, , & H{Z 5
LRAES 504-509 ERET L IR IS A7 52 502, 14 VMD E T 2 M4 22 5 A7 52 502 [
SERA SRS S R, B VD 7] A — Pk R B 2S5 A G 40 DRAM
F . MAFfERS i 88 CRon HD KIX I MCDIMM 500 a2l B “ar 407 s
SEAEG 510 BIEZ BRI FCAE 748 502, B VMD 7R BELE Sk GE AL AT 34 511D
TEK A ThFRIR 7 B TR S 4k b 5 P a3y A e -
[0037]  &] 5B 7= HHAR IR AS 2 B 4 Sl il 9 Fc 8 110 28— 2 B o O 88 35 (728 525 MR m k&R,
2 PR3 A T AT A 525 HH A7 (74 512 22 53 B Ay 514 ZHk. 2 BR 73 Blas B /74y 525 22 i
Kl 5A [ A5 1E 510 MAF S dIg i 5. S B BN fer)ifivl, H0-damd
B Gm D AE LR i T, BT LU 90 TR a2 P i A2 B ) B B o DA Ao B s o e e 8 381 22 8 0
PRETAT 4 5260 1EFE BB, B B B d & B B — RAEE I 515-520 Ko, & 6B b3k
IR A AR R AR Z S O 5A HH I VD [R5, v SR IZ B L B EC 8
1725 525 (MY A7 g As 4 il 8e o . BAif, 7E 1] 5B A, 2 LAZIUT i . BRNAE do 2>
oA B TR A PRAT IS 2 PR R AE B4 H11E T bR A AE R AT B [ k5 5 DL AR
T EE AF (il B2 o 5 B A0 I Sk 20 A 2 TR0 52 VMD [ VD il . B, 244y Bk AL B
VMD B}, 171t 242 i 2 0 s B AR AR ULiZ VMD (1) VMD Hulib i dr 4. — OIS, VMD Hehb 2R
logn A EERFETEERF B o
[0038]  FF{F#t 512 iU HIR I Ay S 2. 22 A 514 WHRPI A .
77 [R5 5k 522 Fl 524 TR 7RI, BiA7 48 A — M AN RE fr S B o5 — 3 A\ 1% VMD Hithik . &2
AT C 2R 514 {8 A YD Hbuhik sk 2 5638 ) B VD HiiE AR DRI VMD 6 A R 2R A S AR i 2
Hro TEEI BB H, e S B NE SN n MERG TR 6 MBI R TE 5 g G 504-509
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177 [ &5 Sk 504-509 Fow, HAFE A B 5A Fom AR ¢ VD R 51 T brid. 7EE, fEA
JE Sy A W, B A 7R 5 I TR) [R) B P % 22 % 43 B 48 27 (74 525 FRARAL I .
[0039]  H3il4n 227 [&] 5A-5B, F [EAF fit #5452 45 1) VMD, RiXdn-% A+1 519. fEIE 5A 1, 7
A k+1 519 WA A ERTE 510 # R IL B 2 BK 4r Hids 7 /745 5256, 1] 5B PR, F7 {745 512
Bl FLIG I AT & A+1 519, H VMD HhhbFi diy 448 2 1% B 2 B4y i as 514, AR Gk B
FERIIE G 506 SKIE 5A HH¥) VMD,,, KiXr4A k+1 519, fERIRAGS Ak+1 519 Z )5,
T4 1 518 LIZRUA Ty Ul b2,
[0040] 41 5B FiR, £ M4 L 25 55 4725 525 ] LML 46 58NS B 8 O FH 5 111 5L
250 24 YMD (1 DRAM ot F AN BE S 357 55 2247 46 1% READ BR WRITE ZH45AHIC I KR R K EEIN, mT Bk
Y. ZB B TR BRI AR BB LR B A e S A2 A, B
AR T RATE B . DT, F V08 02 X 3 B iy & 76 A6 3 VMD [N RF B ATk
BYZ B B, {ASEEEE VMD [ — D EZ A DRAM S IR R KR B A KU B EEA
SR, TFEELS 41 2R ) A4 (9l READ BY WRITE) 4% g B T 55— 25 47 26 7 B8 T READ/
WRITE i, AT ] LA 73 B S HUF — R A7 46 1y BBl B — B2 A7 2 7 B S5 N 31 DRAM 5 ).
R — T RS IR B R R 43 B 2R A7 2R AR LI A A TS R U O 4% o VPR BT I S He YT
BT R BATAEAS I HIRS 10 A 2 B o
[0041]1  [&] 5C 7% HUNR I A A2 HH 9 S e 0 T B D 50— 2 B 0 IO 88 35 7788 527 MR B MR R,
LS AT AT 527 B AR 0 & n—1 [ o A LA LU BR 4 528, X T 5] 5A
PR 2 A VMD RN DA IR RS . W BT Z % 5B iR 1Y, A7 i A 4E
HIPEAE A A 812 510 B A 2 I85> AU RS 2747 25 527 RIEM D EH 4 515-520. b kf%as
2o % 529-534 WL MLER R RE AL 528, HEE N S S A m a4 Rk b
B RESIEEDI WD 2 —. /£ 5C T, A BT IE S L n NMES TR 6 XY
TAE TR A 504-509 1977 7] i Sk 501-509 FKow HAF H K 5A 75 HBIAE ¢ VWD 192 5| UHT
Fric. W 5C AT, a8 BRIFTA T o D S Pess . S PR ElE ke
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Abstract of TW201123198
Memory power supply circuit

ABST:

A memory power supply circuit includes a single-phase PWM signal controller, a first
transistor and a second transistor, a first a field-effect transistor (FET) and a second
FET. The first and the second transistors receive an enable signal and control the
PWM signal controller to alternately output a high level voltage and a low level
voltage via a high pass driving pin and a low pass driving pin thereof, to alternately
control the first and the second FETs to be turned on and turned off. At the same time,
a phase pin of the PWM signal controller outputs a PWM signal and receives a power

supply via a capacitor and a resistor, and then outputs a power voltage to a memory.
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A memory power supply circuit includes a single-phase PWM signal
controller, a first transistor and a second transistor, a first a field-effect
transistor (FET) and a second FET. The first and the second transistors
receive an enable signal and control the PWM signal controller to al-
ternately output a high level voltage and a low level voltage via a high
pass driving pin and a low pass driving pin thereof, to alternately control
the first and the second FETs to be turned on and turned off. At the
same time, a phase pin of the PWM signal controller outputs a PWM
signal and receives a power supply via a capacitor and a resistor, and
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then outputs a power voltage to a memory.
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Abstract of Disclosure

A dynamic random access memory applied to an embedded display port
includes a memory core unit, a peripheral circuit unit, and an
input/output unit. The memory core unit is used for operating in a
first predetermined voltage. The peripheral circuit unit is
electrically connected to the memory core unit for operating in a
second predetermined voltage, where the second predetermined voltage
is lower than 1.1V. The input/ocutput unit is electrically connected
to the memory core unit and the peripheral circuit unit for operating
in a third predetermined voltage, where the third predetermined

voltage is lower than 1.1V.
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Claims
What is claimed is:
1. A dynamic random access memory (DRAM), comprising:

a DRAM core cell comprised in the DRAM, wherein the DRAM core cell
is supplied with a first voltage within a first voltage range
to make the DRAM core cell operate at the first voltage, and
the DRAM core cell is a volatile memory cell, wherein the first
voltage is lower than 1.1V; and

a peripheral circuit comprised in the DRAM, wherein the peripheral
circuit is electrically connected to the DRAM core cell, and
the peripheral circuit is suppliedwith a second voltage within
a second voltage range to make the peripheral circuit operate
at the second voltage, wherein the second voltage is not
greater lower than 1.1V, and

wherein the DRAM core cell and the peripheral circuit are formed
on a single chip, and the peripheral circuit is extermnal to

the DRAM core cell.

2. The dynamic random access memory of claim 1, wherein the first

voltage is different from the second voltage.

3. The dynamic random access memory of claim 1, wherein the first

voltage is greater than the second voltage.
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Title
DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Cross Reference To Related Applications

[0001] This is a continuation application of U.S. Patent Application
No. 16/151,347, filed on Oct. 4, 2018, which is a continuation
application of U.S. Patent Application No. 13/922,242, filed on June
19, 2013, which claims the benefit of U.S. Provisional Application
No. 61/672,287, filed on July 17, 2012 and entitled “Flexible Memory
Power Supply Architecture," and the benefit of U.S. Provisional
2Application No. 61/768,406, filed on February 23, 2013 and entitled
*Mixed-Low-Voltage DRAM For Embedded Display Port.™" The

above-mentioned applications are incorporated herein by reference.

Background of the Invention

1. Field of the Invention

[0002] The present invention relates to a dynamic random access memory,
and particularly to a dynamic random access memory applied to an

embedded display port.

2. Description of the Prior Art

[0003] An embedded display port (eDP) published by the Video
Electronics Standards Association (VESA) is used for acting as a
standard display panel interface to connect external devices. For
example, the embedded display port can act as an interface between
a video card and a notebook panel. In addition, the embedded display
port version 1.3 published by the Video Electronics Standards
Association adds a panel self refresh (PSR) function, where the panel
self refresh function can make a graphic processing unit (GPU) turn
off connection between the graphic processing unit and a liguid
crystal panel when a frame displayed on the ligquid crystal panel is
frozen. Thus, power consumption of the graphic processing unit can
be significantly reduced and battery endurance ability can be

extended.
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[0004] In addition, a timing controller supporting the panel self
refresh function of the liquid crystal display needs to include a
frame buffer (e.g. a dynamic random access memory) . When the graphic
processing unit turns off the connection between the graphic
processing unit and the liquid crystal panel, the frame buffer needs
to store a last frame before the graphic processing unit turns off
the connection between the graphic processing unit and the liquid
crystal panel. Therefore, when no data transmission exists between
the graphic processing unit and the liquid crystal panel, the timing
controller can directly output the last frame stored in the frame

buffer.

[0005]1 Although the panel self refresh function can make power
consumption of the graphic processing unit be significantly reduced,
power consumption of the timing controller is increased due to
operation of the frame buffer. Therefore, how to design the frame
buffer to reduce the power consumption of the timing controller

becomes an important issue of memory manufacturers.

Summary of the Invention

[0006] An embodiment provides a dynamic random access memory applied
to an embedded display port. The dynamic random access memory includes
a memory core unit and a peripheral circuit unit. The memory core
unit is used for operating in a first predetermined voltage. The
peripheral circuit unit is electrically connected to the memory core
unit for operating in a second predetermined voltage, where the second

predetermined voltage is lower than 1.1V.

[0007] Another embodiment provides a dynamic random access memory
applied to an embedded display port. The dynamic random access memory
includes a memory core unit, a peripheral circuit unit, and an
input/ocutput unit. The memory core unit is used for operating in a
first predetermined voltage. The peripheral circuit unit is
electrically connected to the memory core unit for operating in a

second predetermined voltage, where the second predetermined voltage
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is lower than 1.1V. The input/ocutput unit is electrically connected
to the peripheral circuit unit and the memory core unit for operating
in a third predetermined voltage, where the third predetermined

voltage is lower than 1.1V.

[0008] The present invention provides a dynamic random access memory
applied to an embedded display port. The dynamic random access memory
makes a memory core unit, a peripheral circuit unit, and an
input/output unit thereof operate in lower voltages. Compared to the
prior art, power consumption of the dynamic random access memory of
the present invention is much lower than power consumption of a dynamic
random access memory operating in operation voltages specified by
the Joint Electron Device Engineering Council. Thus, when the dynamic
random access memory of the present invention is applied to an embedded
display port, the present invention can make system power consumption
(e.g. power consumption of a graphic processingunit) be significantly
reduced, not make power consumption of a timing controller be
increased due to operation of a frame buffer, and extend battery

endurance ability of a portable device.

[0009] These and other ocbjectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings
[0010] The figure is a diagram illustrating a dynamic random access
memory 100 applied to embedded display port according to an

embodiment.

Detailed Description

[0011] Please refer to the figure. The figure isa diagramillustrating
a dynamic random access memory 100 applied to an embedded display
port according to an embodiment, where the dynamic random access

memory 100 acts as a frame buffer of a timing controller of a liquid
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crystal display, and the dynamic random access memory 100 is
compatible with a single data rate (SDR) specification, a double data
rate (DDR 1 ) specification, a double data rate two (DDR 1II )
specification, or a double data rate three (DDR Ill) specification.
As shown in the figure, the dynamic random access memory 100 includes
a memory core unit 102, a peripheral circuit unit 104, and an
input/output unit 106, where the peripheral circuit unit 104 is
electrically connected to the memory core unit 102, and the
input/output unit 106 is electrically connected to the peripheral
circuit unit 104 and the memory core unit 102. Please refer to Table
I . Table 1 illustrates operation voltages (specified by the Joint
Electron Device Engineering Council (JEDEC)) of a dynamic random
access memory operating in the DDR 1 specification, a low power DDR
I specification, the DDR Il specification, and a low power DDR I

specification.

memory core unitlperipheral circuit|input/output
102 unit 104 unit 106
3.3V+0.3V or 3.3V+0.3V or 3.3V+0.3V or
DDR 1
2.5V+0.2V 2.5V+0.2V 2.5V+0.2V
Low Power DDR
1 1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
DDR I 1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
Low Power DDR
I 1.7V~1.95V 1.14V~1.30V 1.14V~1.30V
Table 1

[0012] If the dynamic random access memory 100 is designed to have
low power consumption to reduce power consumption of the timing
controller, the dynamic random access memory 100 needs to have low
operation power consumption (e.g. power consumption for the dynamic
random access memory 100 outputting storage frames to the timing
controller) and low standby power consumption. But, the operation

voltages specified by the Joint Electron Device Engineering Council
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(as shown in Tablel ) can not satisfy requirements (that is, the low

operation power consumption and the low standby power consumption)

of the embedded display port (eDP) wversion 1.3.

[0013] Please refer to Table I . Table [ illustrates operation
voltage ranges of the dynamic random access memory 100 operating in
the DDR 1 specification, the low power DDR 1 specification, the DDR
I specification, and the low power DDR Il specification according to

an embodiment.

memory core unitlperipheral input/output unit
102 circuit unit 104 106
operation
[voltage < 1.1V < 1.1V < 1.1V
ranges
Table 1I

[0014] As shown in Table II, operation voltages of the memory core
unit 102 in the DDR | specification, the low power DDR |
specification, the DDR Il specification, and the low power DDR II
specification are a first predetermined voltage, where the first
predetermined voltage is lower than 1.1V; operation voltages of the
peripheral circuit unit 104 in the DDR 1 specification, the low power
DDR | specification, the DDR Il specification, and the low power DDR
II specification are a second predetermined voltage, where the second
predetermined voltage is lower than 1.1V; and operation voltages of
the input/output unit 106 in the DDR | specification, the low power
DDR |1 specification, the DDR Il specification, and the low power DDR
H specification are a third predetermined voltage, where the third

predetermined voltage is lower than 1.1V.
[0015] As shown in Table II, because the operation voltages of the

memory core unit 102 in the DDR 1 specification, the low power DDR
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I specification, the DDR Il specification, and the low power DDR I
specification are the first predetermined voltage, the dynamic random
access memory 100 has lower memory core power consumption; because
the operation voltages of the peripheral circuit unit 104 in the DDR
I specification, the low power DDR 1 specification, the DDR I
specification, and the low power DDR Il specification are the second
predetermined voltage, the dynamic random access memory 100 has lower
access power consumption; and the operation voltages of the
input/cutput unit 106 in the DDR | specification, the low power DDR
I specification, the DDR Il specification, and the low power DDR I
specification are the third predetermined voltage, the dynamic random
access memory 100 has lower input/ocutput power consumption. In
addition, the input/ocutput unit 106 is compatible with an interface
provided by the prior art, so power consumption of the dynamic random
access memory 100 is much lower than power consumption of the dynamic
random access memory operating in the operation voltages specified

by the Joint Electron Device Engineering Council.

[0016] Please refer to Table Il . Table II i1llustrates operation
voltage ranges of the dynamic random access memory 100 operating in
the DDR I specification, the low power DDR 1 specification, the DDR
I specification, and the low power DDR Il specification according to

another embodiment.

memory core unitfperipheral input/output unit
102 circuit unit 104 106
operation
voltage 1.8vV+0.1V < 1.1V < 1.1V
ranges
Table 1l

[0017] As shown in Table I, operation voltages of the memory core

unit 102 in the DDR 1 specification, the 1low power DDR 1
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specification, the DDR I specification, and the low power DDR II
specification are a first predetermined voltage, where the first
predetermined voltage is equal to 1.8V+0.1V; operation voltages of
the peripheral circuit unit 104 in the DDR [ specification, the low
power DDR 1 specification, the DDR II specification, and the low
power DDR [l specification are a second predetermined voltage, where
the second predetermined voltage is lower than 1.1V; and operation
voltages of the input/ocutput unit 106 in the DDR [ specification,
the low power DDR 1 specification, the DDR Il specification, and the
low power DDR [l specification are a third predetermined voltage,

where the third predetermined voltage is lower than 1.1V.

[0018] As shown in Table Ill, because the operation voltages of the
memory core unit 102 in the DDR [ specification, the low power DDR
I specification, the DDR Il specification, and the low power DDR I
specification are the first predetermined voltage, the dynamic random
access memory 100 has higher charge pump efficiency; because the
operation voltages of the peripheral circuit unit 104 in the DDR |
specification, the low power DDR 1 specification, the DDR 1I
specification, and the low power DDR Il specification are the second
predetermined voltage, the dynamic random access memory 100 has lower
access power consumption; and the operation voltages of the
input/output unit 106 in the DDR I specification, the low power DDR
I specification, the DDR Il specification, and the low power DDR I
specification are the third predetermined voltage, the dynamic random
access memory 100 has lower input/ocutput power consumption. In
addition, the input/output unit 106 is also compatible with an
interface provided by the prior art, so power consumption of the
dynamic random access memory 100 is much lower than power consumption
of the dynamic random access memory operating in the operation

voltages specified by the Joint Electron Device Engineering Council.

[0019] To sum up, the dynamic random access memory applied to an
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embedded display port makes the memory core unit, the peripheral
circuit unit, and the input/output unit operate in lower voltages.
Compared to the prior art, power consumption of the dynamic random
access memory of the present invention is much lower than power
consumption of a dynamic random access memory operating in the
operation voltages specified by the Joint Electron Device Engineering
Council. Thus, when the dynamic random access memory of the present
invention is applied to an embedded display port, the present
invention can make system power consumption {(e.g. power consumption
of a graphic processing unit) be significantly reduced, not make power
consumption of the timing controller be increased due to operation
of the frame buffer, and extend battery endurance ability of a portable

device.

[0020] Although the present invention has been illustrated and
described with reference to the embodiments, it is to be understood
that the invention is not to be limited to the disclosed embodiments,
but on the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope of the

appended claims.
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City  ||sinchu County J|Country of Residence | frw |

Mailing Address of Inventor:

Address 1 6F ., No.79, Sanchong 1st Rd., Zhudong Township

Address 2

City Hsinchu County State/Province ‘ |

Postal Code | | Countryi ‘ hW

All Inventors Must Be Listed - Additional Inventor Information blocks may be A

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Infermation section below.

For further information see 37 CFR 1.33(a).

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

Customer Number P7765

Email Address rogerchen@naipo.com | Add Email | [Remove Email
Application Information:

Title of the Invention DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Attorney Docket Number| ETRP0395USA3 Small Entity Status Claimed

Application Type Nonprovisional -

Subject Matter Utility v

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any)

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 secticn 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 S5tage 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 previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

ETRP0O395USA3

Application Number

Title of Invention

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Publication Information:

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

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.5.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:

e Customer Number

US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

7765

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 | Pending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

16151347

2018-10-04

Prior Application Status | [Abandoned -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16151347 Continuation of -] 13922242 013-06-19
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

13922242

[Claims benefit of provisional

61672287

2012-07-17
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13922242 Claims benefit of provisional ~] 61768406 2013-02-23

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and {(2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and {2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

186, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1)-

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Applicant Information:

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

Applicant #

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

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whoem the inventor is obligated to assign. Person who shows sufficient proprietary interest

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Etron Technology, Inc.

Mailing Address Information For Applicant:

Address 1 No. 6, Technology Road 5

Address 2

City Hsinchu State/Province
Countr)f | IFW Postal Code
Phone Number Fax Number
Email Address

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

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.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Assignee |1

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 cn the
patent application publication.

If the Assignee or Nen-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

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

Signature:

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

This Application Data Sheet must be signed by a patent practitioner if one or mare 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 [fRoger Chen/ Date (YYYY-MM-DD)| 021-03-25
First Name | Roger Last Name | Chen Registration Number | 67314
Additicnal Signature may be generated within this form by selecting the Add button. Add
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

This collection of informaticn is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connecticn with your submission of the attached form related tc 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 US.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 fellowing routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5U.5.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.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.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
pregrams, under authority of 44 U1.S.C. 2604 and 2906. Such disclosure shall be made in accerdance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number:

Filing Date:

Title of Invention:

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY

PORT

First Named Inventor/Applicant Name:

Der-Min Yuan

Filer: Winston Hsu/Joy Lai
Attorney Docket Number: ETRP0395USA3
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:,-s'l';(t;\)l n
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 80 80
UTILITY SEARCH FEE 2111 1 350 350
UTILITY EXAMINATION FEE 2311 1 400 400
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sul:’;l'g(t:)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 830
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Electronic Acknowledgement Receipt

EFS ID: 42276569
Application Number: 17213133
International Application Number:
Confirmation Number: 9765

Title of Invention:

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
PORT

First Named Inventor/Applicant Name:

Der-Min Yuan

Customer Number:

27765

Filer: Winston Hsu/Sibyl Yu
Filer Authorized By: Winston Hsu
Attorney Docket Number: ETRP0O395USA3
Receipt Date: 25-MAR-2021
Filing Date:
Time Stamp: 21:06:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $830

RAM confirmation Number E202130L07170927
Deposit Account 503105
Authorized User Sibyl Yu

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

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

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

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document
Number

Document Description File Name

File Size(Bytes)/
Message Digest

Multi
Part/.zip

Pages
(if appl.)

Internet Communications Authorized 4160811.PDF

415390

750f02c4b3d72b81d15d27f4e36681d0dbd]
e92aa

no

Warnings:

Information:

Oath or Declaration filed 4160810.PDF

241773

16f8ee034e35795458f9ee511fc10063bc38|
ed2c

no

Warnings:

Information:

Power of Attorney 4160809.PDF

394266

151a711b79fb6cb179c4c3b3e5a5e6101ad
a58a

no

Warnings:

Information:

Drawings-only black and white line

. 4160446.PDF
drawings

21815

2e55a9c6a051 cabbff28f20f7c9f3fd546e62

no

Warnings:

Information:

Abstract 4160445.PDF

24325

935e91c4cdc29990c474104a5a6957 cd748|
5402b

no

Warnings:

Information:

Claims 4160444.PDF

25670

e244dc9e5ad89933f6a421b5fd9914d7ede
a8c85

no

Warnings:

Information:
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85875

7 Specification 4160443.PDF no 8

cded2f9eb7a8d87c1be978a80643 1dafd 2fq

Warnings:

Information:

1771970

8 Application Data Sheet 4162455.PDF no 9

8776482b50b9c15cch208e3e9a656d425947]
a58ef

Warnings:

Information:

35003

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

a3ccc04aab3c4155d72a5f66724303d86149
653b

Warnings:

Information:

Total Files Size (in bytes): 3016087

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 asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

PTO/SB/435 {11-15}

/" AUTHORIZATION FOR INTERNET Application No. N/A N\
COMMUNICATIONS IN A PATENT | filing Date N/A
APPLICATION OR REQUEST TO First Named Inventor Der-Min Yuan
WITHDRAW AUTHORIZATION FOR | At Unit NIA
INTERNET COMMUNICATIONS | FraminerName N/A
\_ Practitioner Docket No. |ETRPG395USA3 -/
To: Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

1. To authorize permission for Internet Communications.

Recognizing that internet communications are not secure, { hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail.  understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. { understand that the withdrawal is effective when approved rather than when received.

{am the

applicant.

attorney or agent of record. Registration number 67314

attorney or agent acting under 37 CFR 1.34. Registration number

/Roger Chen/ 03/25/2021
Signature Date
Roger Chen 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.33, which is applicable toc any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date}. Submit multiple forms if more than one signature is required, see
below*.

D * Total of forms are submitted.
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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 fo
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.5.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 Freedem of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence o a court, magistrate, or administrative tribunal, including disclosures to
apposing 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 pentains, 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, 1o 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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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

———

Title of DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
invention PORT

As the below named inventor, | hereby declare that:

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

D United States application or PCT internationa! application number

filed on

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

| belisve that | am the originai 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 caufioned to avold 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 PT0O-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/appiicants should consider redacting such personal information from the documents before submiting 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 CFR 1.213(a) is mads in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may alsc be available o the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

invertor: _D€r ~Min‘Yuan Date (Optional) :
Signature: (J,ﬁ’z/ %LI/H/M o

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

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO o process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14. This collection Is estimated to take 1 minute to
complete, including gathering, preparing, and submitling the compieted application form to the USPTO. Time wili vary depending upon the individual case. Any
commeants gn 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 Cffice, U.8. Department of Commerce, P.C. 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 compieting the form, call 1-800-PT0-8199 and select opiion 2.

ETR-PO143-USA'D /3
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Under the Paperwork Reduction Act of 1898, no persons are required to respond to a coliection of information unless It displays a vaild OMB control number.

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

e oton | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
PORT

As the below named inventor, 1 hereby declare that:

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

D United States application or PCT international application number

filed on

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

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

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

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute fo 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 persconal information from the documents before submitting them {o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (uniess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuancs of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
refsrenced in a published application or an issued patent (ses 37 CFR 1.14). Chaecks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly availabie.

LEGAL NAME OF INVENTOR

inventor; __Y en-An Chang | Date (Optional) :

Signature: \]/63’1- A% CZWWL/‘V i
[

Note: An application data shest (PTO/SB/M4 or equivalent), including naming the entirs inventive entity, must accompany this form,
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63, 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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any
commants 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. S8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance i compleling the form, call 1-800-PT0-8799 and select option 2.

ETR-POI43-USAD /3
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a valid OMB control number.

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

Titleof | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
invention PORT

As the below named inventor, | hereby declare that:

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

D United States application or PCT international application number

filed on

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

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

I hereby acknowledge that 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:

Petitoner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personat 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 fo the
USPTO. Petitioner/applicant is advised that the record of a patent application s 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 issuancs of a
patent. Furthermore, the record from an abandoned application may also he available o 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

Wei-Ming Huang Date (Optional) :

Inventor:
Signature: (YNNI {u\"v{{\ e
¥ Y

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the enfire inventive entity, must accompany this form.
Use an additional PTO/AIA/O1 form for each additional inventor.

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file {and
by the USPTQ to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colflection is estimated to take 1 minute to
compiete, including gathering, preparing, and submitting the complated appiication 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 burdan, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9195 and sefect option 2.

ETR-POI43-LISAIG3/3
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