mmons. 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.L\SPIO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/151,347 05/04/2021 10998017 ETRPO143USA3 3080
27765 7590 04/14/2021

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

NEW TAIPEI CITY,

TAIWAN

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Der-Min Yuan, New Taipei City, TATIWAN;
Etron Technology, Inc., Hsinchu, TATWAN;
Yen-An Chang, Miaoli County, TAIWAN;
Wei-Ming Huang, Hsinchu County, 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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, orvia 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: Thisform shouldbeusedfor transmitting the ISSUE FEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should be completed where appropriate.
All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless

corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “ FEE ADDRESS” for maintenance fee
notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certtificate 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 ormal drawing, must
have its own certificate of mailing or transmission.

27765 7590 03/03/2021

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 addressabove, orbeing transmitted to the
Taiwan USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.
Edie Hung (Typed or printed name)
/Edie Hung/ (Signature)
03/31/2021 (Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
16/151,347 10/04/2018 Der-Min Yuan ETRP0143USA3 3080

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

APPLN. TYPE ENTITY STATUS TSSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $600 $0 $0 $600 06/03/2021
EXAMINER ART UNIT CLASS-SUBCLASS
FARROKH, HASHEM 2135 711-105000
1. Change of correspondence address orindication of“ Fee 2. For printing on the patent front page, list
Address” (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys L. \N lnston Hsu
[0 Change of correspondence address (or Change of oragents OR, alteatively,

Correspondence Address form PTO/SB/122) attached. (2) The nane of a single firm (having as a member 2.
a registered attorney or agent) and the names of
]« 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 nane is listed, no name will be printed.

attached. Use of a Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document nust have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8 1(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 onthe patent): |:| Individual Cormporation or other private group entity |:| Govemnnent
4a. Fees Submitted: Issue Fee D PublicationFee (ifrequired) I:l Advance Order - # of Copies

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

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

The Director is hereby authorized to charge the required fee(s), any deficiency, orcredit any overpayment to Deposit Account No. 50-3105

5. Change of Entity Status (fromstatus indicated above)

] Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (see orms 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 boxwill be taken as a notificationofloss 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 requirenents and certifications.

Authorized Signature /Winston Hsu/ Date 03/29/2021
Typed orprinted name ' Winston Hsu Registration No. 41526
PTOL-85 Part B (08-18) Approved fruse through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




Electronic Patent Application Fee Transmittal

Application Number:

16151347

Filing Date:

04-Oct-2018

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/Edie Hung

Attorney Docket Number:

ETRPO143USA3

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

2501

600

600




Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

600




Electronic Acknowledgement Receipt

EFS ID: 42314842
Application Number: 16151347
International Application Number:
Confirmation Number: 3080

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/Edie Hung

Filer Authorized By:

Roger Gwan-Jye Chen

Attorney Docket Number: ETRPO143USA3
Receipt Date: 31-MAR-2021
Filing Date: 04-0CT-2018
Time Stamp: 02:53:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $600

RAM confirmation Number E20213U354322650
Deposit Account 503105
Authorized User Edie Hung

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)




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
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

762443

1 Issue Fee Payment (PTO-85B) 4165641.PDF no 1

c228a88208cca5170e4260e4a0e690eeb04]
4e35

Warnings:

Information:

30532

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

Occa51bdd1077fcd7cc00ded4cbIc76cf443)
€262

Warnings:

Information:

Total Files Size (in bytes): 792975

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.




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

NOTICE OF ALLOWANCE AND FEE(S) DUE

27765 7590 03/03/2021 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION FARROKH, HASHEM
5F., NO.389, FUHE RD., YONGHE DIST.
NEW TAIPEI CITY | ART UNIT PAPER NUMBER |
TAIWAN 2135

DATE MAILED: 03/03/2021

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/151,347 10/04/2018 Der-Min Yuan ETRPO143USA3 3080

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 $600 $0.00 $0.00 $600 06/03/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)



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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All

further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected

below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the

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 03/03/2021 Certificate of Mailing or Transmission

NORTH AMERICA INTELLECTUAL PROPERTY CORPOR AT]S@sN:by certify that this Fee(s) Transmittal is being deposited with the United

tates 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
NEW TAIPEI CITY the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
TAIWAN (Typed or printed name)|
(Signature)|
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/151,347 10/04/2018 Der-Min Yuan ETRP0143USA3 3080
TITLE OF INVENTION: DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 06/03/2021
| EXAMINER | ART UNIT I CLASS-SUBCLASS I
FARROKH, HASHEM 2135 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/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web () 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

. Applicant asserting small entity status. See 37 CFR 1.27 tobea notificaggn of loss of erx)ltitlemen}t] to micro entity stgtus. y

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

entity status, as applicable.

1 Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/151,347 10/04/2018 Der-Min Yuan ETRPO143USA3 3080
27765 7590 03/03/2021 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION FARROKH, HASHEM
5F., NO.389, FUHE RD., YONGHE DIST.
NEW TAIPEI CITY | ART UNIT PAPER NUMBER |
TAIWAN 2135

DATE MAILED: 03/03/2021

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

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

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

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

Page 3 of 3

PTOL-85 (Rev. 02/11)



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) turnishing 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 . 16/151,347 Yuan et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
HASHEM FARROKH 2135 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 02/25/2021.
OA 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.

3.4 The allowed claim(s) is/are 1 and 3 . 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) (JSome  *c) [J None of the:
1. 3 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

2.0 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
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/HASHEM FARROKH/
Primary Examiner, Art Unit 2135

U.S. Patent and Trademark Office -
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210225-A
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Application/Control Number: 16/151,347 Page 2
Art Unit: 2135

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

under the first inventor to file provisions of the AlA.

PART I THE EXAMINER'’S EVALUATION OF THE APPLICATION

SECTION A RELEVANT ART CITED BY THE EXAMINER

i, TAKAHASHI et al (U5 2010/0280300 At}
2. Mohammad (US 20090122620 Al

3. NAKANURA (LS Z008/0117700 At}

SECTION B DISTINGUISHING FEATURES RECITED IN THE CLAIMS
The following is an Examiner’s Statement of Reasons for Allowance See
MPEP 1302.14

4. The primary reasons for allowance of claims 1 and 3 in the instant application is
the combination with the inclusion of the following limitations: “whsrein the DRAM core
celf and the peripheral circult are formed on a single chip, and the peripheral
circuit is external to the DEAM core cell; whersin DRAM memory celis operale at
the first voliage and peripheral circult operates at the second vollage;

wherein the first voltage and the second vollage are capable of making the DRAM

applied o an embedded display port (eDBPY

The prior art of record including the disclosures of TAKAHASHI et al ({i5

SO10/0200300 A7), Mohammad (US 2000/0122620 All, and NAKANURA (LS
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Application/Control Number: 16/151,347 Page 3
Art Unit: 2135

2008/0117700 A1) neither anticipates nor renders obvious the above-recited

combination.

Any comments considered necessary by applicant mustbe submitted no later than the
payment of the issue fee and, to avoid processing delays should be clearly labeled

“Comments on Statement of Reasons for Allowance”

PART Il THE ATTENTION OF FUTURE CORRESPONDENT

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 on 8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiners
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.
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Application/Control Number: 16/151,347 Page 4
Art Unit: 2135

/HASHEM FARROKH/
Primary Examiner, Art Unit 2135

February 25, 2021
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
Appl. No. 0 16/151,347 Confirmation No. 3080
First Named Inventor : Der-Min Yuan
Filed - October 4, 2018
TC/A.U. - 2135
Examiner : FARROKH, HASHEM
Docket No. : ETRPO143USAS3
Customer No. 0 27765
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of November 25, 2020, 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 4 this paper.
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Appl. No. 16/151,347
Reply to Office action of November 25, 2020

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, 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 net-greaterlower than 1.1V, and

a peripheral circuit electrically connected to the DRAM core cell, 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 netgreaterlower 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 is-enly-be applied to an embedded display port (eDP).

(canceled)

(previously amended): The dynamic random access memory of claim 1, further

comprising:

an input/output unit electrically connected to the peripheral circuit and the
DRAM core cell for operating in a third voltage, wherein the third voltage is
lower than 1.1V.

(canceled)

(canceled)
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Reply to Office action of November 25, 2020

6. {(canceled)
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Appl. No. 16/151,347
Reply to Office action of November 25, 2020

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:
In regarded to claims 1, 3
Response:
Please refer to Figure, Table I, Table II, 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 [
specification, a low power DDR I specification, the DDR II specification, and a low
power DDR II 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 1II specification, and the low power DDR II

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 1 specification, the low power

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

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

4
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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 1) 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 first voltage and the

second voltage are capable of making the DRAM be applied to an embedded

display port (eDP)’. Therefore, the previously presented claim 1 of the present

invention can be amended according to the above-mentioned technical feature disclosed
by Table II and paragraph [0015] of the present invention. In addition, “the first voltage is
not greater than 1.1V” and “the second voltage is not greater than 1.1V” disclosed by
the previously presented claim 1 of the present invention are replaced with “the first
voltage is lower than 1.1V” and “the second voltage is lower than 1.1V”, respectively.

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+03V or 3.3Vx03Vor
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 11 1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
L.ow Power

1.7V~1.95V 1.14V~1.30V 1.14V~1.30V
IDDR 11

Table I
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In addition, Figure of the present invention is shown as follows:

100 —— Memory

. . L ﬁnput/output unit
memory core unit 102  Jperipheral circuit unit 104
106
operation voltage
<1.1V <1.1V < 1.1V
ranges
Table 1T

-100
/

Peripheral

core unit

circuit unit

~104

Input/output unit

—~106

Figure

To sum up, after the previously presented claim 1 of the present invention are

amended, the currently amended claim 1 and the previously presented claim 3 should not

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

10 2. Claim Rejections, 35 U.S.C. 102(a)(1) & 35 U.S.C. 103:

Response:
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The previously presented claims 4-6 are canceled.

To sum up, allowance of the currently amended claim 1 and the previously amended

claim 3 is politely requested.

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

case.

Sincerely yours,

/Roger Chen/ 02/25/2021
Date:

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, i.e. 9 AM in D.C. = 10 PM in Taiwan.)
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Application/Control Number: 16/151,347 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,

Continued Examination Under 37 CFR 1.114
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

10/30/2020 has been entered.

This Office action is in regponse fo the communication(s) filed on 10/30:2020.
There are a folal of 5 claims pending in the spplication. Claim 1 has been amended;

elamm 2 has been canceled: and claims 4-6 have been added.

INEORMATION CONCERNING CLABS.

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 ofthe 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 mostnearly connected, to make and use the same, and shall setforth the bestmode
contemplated by the inventor orjointinventor of carrying out the invention.

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

The specification shall contain a written description ofthe invention, and ofthe
mannerand process of making and using it, in such full, clear, concise, and exactterms as to
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enable any person skilled in the art to which it pertains, or with which it is mostnearly
connected, fo make and use the same, and shall set forth the bestmode contemplated by the
inventor of carrying outhis invention.

1. Claims 1 and 3-6 are 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.

2. The independent claim 1 has been amended to recite, in part, the limitations:

‘wherein the first vollage is not greater than 1.1Y; wherein the second voltage
is not greater than 1.1V,

The claimed specification does not describe or support the above limitations as claimed.
The dependent claim 4 recites similar imilaions and is rejected based on the same
ground of rejection. The dependent claims 3 and 5-6 are refected based by virlue of

their dependency from iheir respected independent claims.

2. The independent claim 1 has been amended to recite, in part, the limitation:

“wherein the DREAM is only applied 1o an embedded display portteDP)

The claimed specification does not describe or support the above fimilations as claimed.

3. The independent claim 1 has been amended to recite, in part, the limitation:

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 before the effective filing date of the claimed
invention.

Claims 4-6 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

TAKAHASH] et &l "TAKAHASHI" (US 207 0/3280300 A1}

4. in regard o claim 4 TAKAHASH! lpaches:

A dynamic random access meamory (DRAM {e.g., § 8047 Figs. 1-2}, comprising: a
CHAM core cell comprised in the DRAM {e.q.. el array 102 in Fig. 1}, wherein 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 voliage, and the DRAM core cell is a volatile
memaory cell, wherein the first voltage s not greater than 1.1V, {e.g., § 8084, Fig. 8}

The VDD of bit ing {e.g., VOD goplied to memory cells is 0.8 v.

“and a peripheral circult comprised in the DEAM {e.g., § 0078; Figs. 1-2), wherein the
peripheral circuit s slecirically connecied o the DRAM core cell fe.g., logic circul

{peripheral circult) 105 in Fig. 1}, and the peripheral circult is supplied with a second
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voltage within a second voltags range (0 make the peripheral circult operate at the
second voltage, wherein the second vollage s not greater than 1.1V, and wherein the
DREAM core cell and the peripheral circult are formed on 3 single chip, and the
peripheral circull is 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 5-6 are rejected under 35 U.S.C. 103 as being unpatentable over

TAKAHASHI in view Applicant Prior Art Admission (APAA)

5. in regard {o claims 5-6 TAKAHASH! lurther tsaches:

‘wherein the first voltage s different from the second voltage.” {e.g., § 0016 and TABLE

# on page 2 of instant specification ~ APAR), Table Hf specily the voliage of

41



Application/Control Number: 16/151,347 Page 6
Art Unit: 2131

meamory core (e.g., firstvollage) as 1.8 V +/- 0.1 V and ihe voltage of peripheral circult

{e.q.. second vollage) as <1.1 V. The we 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 & TAKAHASH] jurther leaches:

“wherein the first voltage is greater than the second voltage.” {e.g., § 0018 and TABLE
i on page 2 of instant specification ~ APAAY. Table [ specify the voltage of

memory core {(e.q., firstvoliage) as 1.8 V +/- 0.7 V and the voltage of peripheral circuit
fe.g. second voltage) as «1.1 V. The two voltages are different. The firstvollage T8V

is greater than second vollage < 1.7 V

Response {0 Remarks

Applicant argumenis have been fully considered and they have been persuasive.
The previous 103 rejection have been withdrawn., However, the amendmenis have
changed the scope of claims are rejected on new ground of regjection. The claims, as
shown above, are rejecied under 35 USC 112(a), first paragraph as failing t© comply
with writfen description requirement. The newly added independent claim 4 is rejected
tndegr 35 USC 102 as being anficipated by TAKAHASHIL TAKAHASHI discioses a

DRAM circudt including memory celfs array porfion and logic circudt {peripheral circuit)
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porfion. TAKAHASH! further discloses operation voltage two portion are lover than 1.7

¥

Conclusion

if atfempts o reach the examiner by fslephone are unsuccessiul, 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 procseding s assigned is 571-273-8300.

information regarding the siatus of an application may bes obtained from the
Fatent Application Information Retrieval (PAIR) systemn. Status information for published
applications may be obtained from sither Private PAIR or Public PAIR. Slalus
information for unpublished applications is available through Private PAIR onlv. For

more information about the PAIR systern, sge Hig

vaglusatogoy. For queshions

regarding access o the Privale PAIR systern, contact the Flectronic Business Cenier
(EBC) at 866-217-9187 {tofl-free). If you would like assistance from a USPTO Customer
Service Represeniative or access o the audomated information system, call 800-786-
G199 (IN USA OR CANADA} or B71-272-1000.
HHABHEM FARROKH/
Primary Examiner, Art Unit 2131

November 20, 2020

43



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/151.347 Yuan et al.
ANAMRURINAN -
HASHEM FARROKH 2135
CPC - Searched*
Symbol Date Examiner
GO6F 3/061 5/17/2015 RIE
GO6F 3/0628 5/17/2015 RIE
GO6F 3/0653 5/17/2015 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
(13511101 1/40615; G11C11/4074; G11C7/1075; Y02D10/14; Y02D10/
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
CPC Combination Sets - Searched*
Symbol Date Examiner

U.S. Patent and Trademark Office

Page 1 of 3

44

Part of Paper No.: 20201120



Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/151.347 Yuan et al.
HNAATOMNAN 2=
HASHEM FARROKH 2135
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

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

the search.

U.S. Patent and Trademark Office

Page 2 of 3

45

Part of Paper No.: 20201120



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/151.347 Yuan et al.
HNAATOMNAN 2=
HASHEM FARROKH 2135
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
Interference Search
g?r:llzfs/CPC US Subclass/CPC Group Date Examiner
Search History 5/15/2016 RIE

U.S. Patent and Trademark Office

Page 3 of 3

46

Part of Paper No.: 20201120



Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | .¢/151 347 Yuan et al.
H““Hm” H“ “H“l “H ”“ o .
HASHEM FARROKH 2135
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
[J Claims renumbered in the same order as presented by applicant (J cPA dJ T.D. (J R.1.47
CLAIM DATE
Final Original | 01/21/2019 | 11/16/2015 | 10/01/2016 | 05/14/2017 | 09/18/2017 | 05/28/2018
1 v v v v v
2 7 : : . .
3 v v v v v
4 v
5 v
6 7
U.S. Patent and Trademark Office Part of Paper No.: 20201120
Page 1 of 1

47




EAST Search History

EAST Search History (Prior Art)

6

42 Chang-Yen-Anin.

4

-Yuan-Der-Min.in.

'Huang-Wei-Ming.in.

L1 and (L2 or L3 or L4)

Search Query

(((memory or DRAM) near5 core)
-and (peripheral near5 (circuit or
_unit or logic)) and (voltage with :
_(lower or less or smaller or below)
‘with ("1.1V" or "1.1V"))).cIm.

US-PGPUB;
| USPAT;
- USOCR;

FPRS; EPO;

- JPO;
: DERWENT;

IBM_TDB

- US-PGPUB;
. USPAT;

. USOCR;

. FPRS; EPO;
:JPO;

- DERWENT;
1BM_TDB

- US-PGPUB;
- USPAT;

. USOCR;

' FPRS; EPO;
- IPO;

. DERWENT;
 IBM_TDB

- US-PGPUB;
USPAT;

“USOCR;
. FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB
- US-PGPUB;
- USPAT;

USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

- (((memory or DRAM) near5 core)
-and (peripheral near5 (circuit or
_unit or logic)) and (voltage with
_(lower or less or smaller or below)
‘with ("1.1V"or "1.1V")))

IBM_TDB
US-PGPUB;
USPAT;

. USOCR;

FPRS; EPO;

- JPO;
- DERWENT;

IBM_TDB

48

OR

.~ Default Plurals
Operator.
ON

OR  ON

12020/11/20

Time
Stamp

2020/11/20°
2302

12020/11/20-
123:02 %

| 2020/11/20.
2302

12020/11/20°
123:02 :

123:02

©2020/11/20
123:03 3



12020/11/20°
123:05

o

" (DRAMsame ((embeddedadj
disolay adj port) or eDP)).cIm.

*US-PGPUB;
- USPAT;

: USOCR;
:FPRS; EPO;
- JPO;

. DERWENT;
. IBM_TDB

12020/11/20°
123:06 :

: US-PGPUB;
“USPAT;
‘USOCR;

: FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

' DRAM same ((embedded adj
_disolay adj port) or eDP)

. US-PGPUB;
. USPAT;

- USOCR;

- FPRS; EPO;
- IPO;

- DERWENT;
:IBM_TDB

12020/11/20
123:07 |

US-PGPUB;
. USPAT;

{ USOCR;

- FPRS; EPO;
:JPO;
 DERWENT;
- IBM_TDB

. US-PGPUB;
{ USPAT;
{USOCR;
FPRS; EPO;
- JPO;

. DERWENT;
{IBM_TDB

12020/11/20°
123:07 :

| 2020/11/20
23:08

(DRAM and ((embedded adj disolay
adj port) or eDP)).clm. '

L11 and (L2 or L3 or L4)

49

“US-PGPUB;
- USPAT;

: USOCR;
:FPRS; EPO;
- JPO;

- DERWENT;
:IBM_TDB

1 2020/11/20°
123:10 3

US-PGPUB;

- USPAT;
 USOCR;

. FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

12020/11/20°
123:08 :



14 0 13 and (L2 or L3 or L4) _US-PGPUB;  OR ON  2020/11/20
USPAT; 2310
USOCR; : : :
- FPRS; EPO;
- JPO;
. DERWENT;
IBM_TDB

‘L15 11,372 (DRAM and ((embedded adj dlsolay US-PGPUB; OR ‘ON -2020/11/20:
% _adj port) or eDP)) - USPAT; 123:10 3
. USOCR; ; : ;
. FPRS; EPO;
:JPO;
- DERWENT;
IBM_TDB

‘L1631 7 and 15 ‘US-PGPUB; OR ‘ON  2020/11/20
f : : USPAT; 123:11 :
- USOCR; ' s :
. FPRS; EPO;
- JPO;
- DERWENT;
“IBM_TDB

117 12 16 and (@ad<"20120717") -US-PGPUB; OR ON  2020/11/20°
? : : USPAT; $23:12 :
‘USOCR; : ? :
. FPRS; EPO;
:JPO;
- DERWENT;
m | M DB o
L18 14 . (((memory or DRAM) near5 core) : US- PGPUB ;OR -ON 12020/11/20:
? -and (peripheral near5 (circuitor ~ : USPAT; :23:18 :
:unit or logic)) and (voltage with USOCR; : f :
(lower or less or smaller or below) : FPRS; EPO;
with ("1.1V" or "1.1 V")) - IPO;
: . DERWENT;
:IBM_TDB

119 5 L18 AND ( (GO6F12/0238 OR 'US-PGPUB;  OR ON  2020/11/20°
L  GO6F12/063 OR GO6F12/0692 OR  USPAT; 23118
_GO6F12/0866 OR GO6F12/0882 OR - USOCR; : s 3
_GO6F13/4221 OR GO6F3/061OR  FPRS; EPO;
_GO6F3/0653 OR GO6F3/0656 OR  JPO;
'G11C11/4074 OR G11C7/10750R - DERWENT;
Y02D10/14 OR Y02D10/151).CPC.  IBM_TDB
(OR (711/105).CCLS. OR (G11C7/10
'OR G11C11/4074).IPCR. ) ~

15159 4 "16151347" 'US-PGPUB;  OR ON  2020/11/20°
i;  USPAT; 11:3¢
 USOCR; : : f
_FPRS; EPO;
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- DERWENT;
- IBM_TDB

©5160:1,728 ((dynamic adj Random adj Access : US-PGPUB; :OR ‘ON 12020/11/20:
: ‘Memory) or DRAM or SDRAMor ~  USPAT; 112:13 :
:DDR) near2 ((integrated adj circuit) : USOCR; : ? :
_or chip or device) with ((operating : FPRS; EPO;
:adj voltage) with (less or lower or : JPO;
~smaller) "1.1") - DERWENT;
: ‘IBM_TDB

51610 ((dynamic adj Random adj Access :US-PGPUB; OR ‘ON - 2020/11/20:
L 'Memory) or DRAM or SDRAMor - USPAT; 12:16 :
- DDR) near2 ((integrated adj circuit) : USOCR; : : :
-or chip or device) with ((operating : FPRS; EPO;
-adj voltage) with ((less or lower or : JPO;
-smaller) near2 "1.1")) - DERWENT;
?f ' IBM_TDB

:S162:13 'DRAM adj10 ("1.1v" or "1.1v") ‘US-PGPUB; :OR ‘ON 2020/11/20:
- USPAT; 112:18 :
- USOCR; % z ;
- FPRS; EPO;
1JPO;
- DERWENT;
- IBM_TDB

:S163:6 15162 and (@ad<"20120717") ‘US-PGPUB; :OR 'ON  2020/11/20°
: : - USPAT; 12:21 :
- USOCR; : ?

. FPRS; EPO;

:JPO;

- DERWENT;

- IBM_TDB

:S164:1,072 ((dynamic adj Random adj Access : US-PGPUB; :OR ‘ON 12020/11/20:
: Memory) or DRAMor SDRAMor  : USPAT; 12:24 '

-DDR) near2 ((integrated adj circuit) : USOCR; 5 ? :

-or chip or device) with "1.1" - FPRS; EPO;

;; | JPO;

- DERWENT;
: : IBM_TDB : : ;
:5165:59 ((dynamic adj Random adj Access : US-PGPUB; OR -ON - 2020/11/20°
Memory) or DRAM or SDRAMor  : USPAT; 112:26 :
:DDR) near2 ((integrated adj circuit) : USOCR; : f 3‘
_or chip or device) with ("1.1V"or : FPRS; EPO;
1.1V | IPO;
: . DERWENT;
{IBM_TDB

5166 24 5165 and (@ad<"20120717") US-PGPUB;  OR ON  2020/11/20°
- USPAT; 12:27 :
 USOCR; % ?

:FPRS; EPO;

- JPO;
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- DERWENT;
- IBM_TDB

51676 - ((dynamic adj Random adj Access : US-PGPUB; OR ‘ON 12020/11/20:
: -adj Memory) or DRAM or SDRAM or : USPAT; 112:35 '
:DDR) near2 ((integrated adj circuit) : USOCR; : ? :
_or chip or device) with ("1.1 V"or  FPRS; EPO;
"1V - JPO;
: . DERWENT;
‘IBM_TDB

:5168:4 (operating adj voltage) near5 ((less : US-PGPUB;  OR ‘ON - 2020/11/20:
f _or lower or smaller) adj2 ("1.1 V" or : USPAT; - 14:01 :
"1L1V™Y) USOCR; : : ;
{FPRS; EPO;
- JPO;
: DERWENT;
' IBM_TDB

:S169:0 :S168 and (@ad<"20120717") ‘US-PGPUB; :OR ‘ON  2020/11/20°
- USPAT; 14:02 i
- USOCR; % : ;

- FPRS; EPO;

:JPO;

- DERWENT;

- IBM_TDB

:5170:13 (VDD or (supply adj voltage)) near5: US-PGPUB;  OR ‘ON :2020/11/20:
f :((less or lower or smaller) adj2 {USPAT; 14:03 :
("L.1V" or"L.1V") USOCR; : é §
. FPRS; EPO;
:JPO;
. DERWENT;
' IBM_TDB

5171 8 'S170and (@ad<"20120717") US-PGPUB;  OR ON  2020/11/20
: : - USPAT; - 14:03 :

:USOCR; : 5 :

 FPRS; EPO;

1 JPO;

. DERWENT;
: z IBM.TDB 3 : |
517216 . DRAM with ((supply adj volate) or : US-PGPUB;  'OR -ON 12020/11/20:
-VDD) with ("1.1v" or "1.1v") : USPAT; 14:14 :

zz USOCR; f : i;

. FPRS; EPO;

- IPO;

. DERWENT;

{IBM_TDB

151735 15172 and (@ad<"20120717") US-PGPUB;  OR ON  2020/11/20
USPAT; 1414
 USOCR; % ?

:FPRS; EPO;

- JPO;

52



- DERWENT;
IBM_TDB

S174 7 ((DRAM OR DDR) adj (chip or dieor US-PGPUB;  OR ON  2020/11/20
: -ASIC)) and (small near5 (operating : USPAT; - 14:32 '
“adj voltage)) “USOCR; : ? :
- FPRS; EPO;
- IPO;
. DERWENT;
{IBM_TDB

1S175 7 'S174 and (@ad<"20120717") |US-PGPUB; OR ON  2020/11/20°
: : - USPAT; 14132 :
- USOCR; : % f
‘FPRS; EPO;
- JPO;
: DERWENT;
:IBM_TDB

:S176:10 . ((DRAM OR DDR) adj (chip or die or: US-PGPUB;  :OR ‘ON 2020/11/20:
? .ASIC)) and (small near5 (VDD))  : USPAT; 14:34 :
- USOCR; % : ;
- FPRS; EPO;
1JPO;
- DERWENT;
- IBM_TDB

1S177.9 'S176 and (@ad<"20120717") 'US-PGPUB;  OR 'ON  2020/11/20°
f - USPAT; 1 14:35 1
- USOCR; : %
. FPRS; EPO;
:JPO;
- DERWENT;
. IBM_TDB

15178 4 ((DRAM OR DDR) adj (chip or dieor  US-PGPUB;  OR ON  2020/11/20°
% ASIC))and (("1.1V"OR"1.1V") USPAT; 114:38 -
_near5 (VDD)) “USOCR; i ? 5
- FPRS; EPO;
1 JPO;
- DERWENT;
: : IBM_TDB : : |
:S179:12 . ((DRAM OR DDR) adj (chip or die or: US-PGPUB;  :OR -ON 12020/11/20:
_ASIC))and (("1.0V"OR"1.0V") USPAT; 14142 '
_near5 (VDD)) - USOCR; : f i
 FPRS; EPO;
- IPO;
. DERWENT;
‘IBM_TDB

151800 15179 and (@ad<"20120717") US-PGPUB;  OR ON  2020/11/20
USPAT; 1442
 USOCR; % ?

:FPRS; EPO;

- JPO;
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- DERWENT;
- IBM_TDB

15181 0 "20100290300".pn. and (VDD with ~ US-PGPUB;  OR ON  2020/11/20
: -(memory adj cell)) : USPAT; - 15:36 '
. USOCR; : : i;
. FPRS; EPO;
- IPO;
. DERWENT;
{IBM_TDB

:5182:1 1"20100290300".pn. and (VDD same : US-PGPUB;  :OR . ON 12020/11/20:
f - (memory adj cell)) - USPAT; - 15:37 :
: - USOCR; : % f
‘FPRS; EPOQ;
- JPO;
: DERWENT;
' IBM_TDB

©S183:53 ' DRAM same (((embedd$3 near2  : US-PGPUB; OR ‘ON 2020/11/20:
: _display) near2 (port or interface or : USPAT; 15:54 :
‘link or bus or path)) or eDP) - USOCR; ? ; :
. FPRS; EPO;

1JPO;

- DERWENT;

:IBM_TDB

15184 16 'S183 and (@ad<"20120717") 'US-PGPUB;  OR 'ON  2020/11/20°
f - USPAT; 1 15:54 1
- USOCR; : %

. FPRS; EPO;

:JPO;

- DERWENT;

. IBM_TDB

15185.18,188  (DRAM or DDR) with display  US-PGPUB; OR ON  2020/11/20°
: - USPAT; 17:48 '
: USOCR; i ? 5
. FPRS; EPO;
1 JPO;
- DERWENT;
: : IBM_TDB : : |
:S186 1,392 (DRAM or DDR) with (display near2 : US-PGPUB; ' OR ‘ON  2020/11/20
(portorinterface)) “USPAT; 17:49 :
| USOCR; : : i;
 FPRS; EPO;
- IPO;
. DERWENT;
:IBM_TDB

5187 .27 . (DRAM or DDR) near2 (display “US-PGPUB; :OR :ON -2020/11/20°

_near2 (port or interface)) : USPAT; 17:49 :
: USOCR; : : ?

FPRS; EPO;

- JPO;
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- DERWENT;
- IBM_TDB

15188 17 15187 and (@ad<"20120717")  US-PGPUB;  OR ON  2020/11/20
L iz USPAT; 17:50
 USOCR; : ; i;

. FPRS; EPO;

- IPO;

 DERWENT;

:  IBM_TDB

:S189:1,298 embedded near5 display near5port : US-PGPUB; ' OR ‘ON - 2020/11/20:
USPAT; 118:01 |
- USOCR; : % f
‘FPRS; EPO;
- JPO;
: DERWENT;
IBM_TDB

©5190:445 :S189 and (dram or ddr) ‘US-PGPUB; :OR ‘ON 2020/11/20:
- USPAT; 118:02 i
- USOCR; % z ;

- FPRS; EPO;

1JPO;

- DERWENT;

- IBM_TDB

:5191:10 5189 same (dram or ddr) -US-PGPUB; OR :ON - 2020/11/20:
f - USPAT; 118:02 1
“USOCR; : § :
. FPRS; EPO;
:JPO;
. DERWENT;
' IBM_TDB

151922 15191 and (@ad<"20120717") _US-PGPUB;  OR ON  2020/11/20
: : - USPAT; 118:02 :
: USOCR; : : 5
. FPRS; EPO;
1 JPO;
- DERWENT;
: : ;; IBM_TDB : : 5
©5193:908 -embedded adj display adj port -US-PGPUB;  :OR ‘ON  2020/11/20:
USPAT; 118:04 |
: USOCR; : f :
 FPRS; EPO;
- IPO;
. DERWENT;
:IBM_TDB

5194 14,974  (embedded adj display adj port) or : US-PGPUB; OR ‘ON -2020/11/20°

eDP - USPAT; 118:05 :
: : USOCR; : :

‘FPRS; EPO;

- JPO;
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- DERWENT;
- IBM_TDB

15195 908 'S193and S194 _US-PGPUB;  OR ON  2020/11/20
- : USPAT; 18:05
USOCR; : : i;

 FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

15196304 /5195 and (?DRAM OR DDR) |US-PGPUB; OR ON  2020/11/20°
- USPAT; 18:06 :
- USOCR; : % f
‘FPRS; EPO;
- JPO;
: DERWENT;
' IBM_TDB

©S197:3 15196 and (@ad<"20120717") ‘US-PGPUB; :OR ‘ON  2020/11/20°
- USPAT; 118:06 i
- USOCR; 1 : ;
- FPRS; EPO;
:JPO;
- DERWENT;
- IBM_TDB

11/20/2020 11:20:51 PM
C:\Users\hfarrokh\Documents\EAST \Workspaces\13922242.wsp
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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.

Application or Docket Number Filing Date
PATENT APPL'C@I;gﬂ,:gigﬂfggy‘o‘noN RECORD 167151 347 10092018 (o be Maiied
ENTITY: LARGE D SMALL D MICRO

APPLICATION AS FILED - PART |

1.16(j))

L] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

(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))
() 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 $100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dé’;;“fﬁgg\; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 10/30/2020 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
ﬁ AMENDMENT PAID FOR
Total * ; x - _
H 5 minus | ** 20 -0 x $100 - 0
o[ e |2 s | -3 -0 x $480 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2) (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L [ Total . ; o - -
= (33(?FR 1.16(i)) Minus B X $ 0 -
2|we |- s | - - xs0 -
E J Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

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

SLIE

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

/KIMBERLY D WILLIAMS/

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest 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-PTO-9199 and select option 2.
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Doc code: RCEX PTO/SB/30EFS (09-08)

Doc description: Request for Continued Examination (RCE) Approved for use through 10/31/2008. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

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

Application | 154 547 Filing | 5515 10-04 Docket Number | crop 143543 At 1 o135
Number Date (if applicable) Unit

First Named| b\ 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 located 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).

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

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

[ ] Other

Enclosed

Amendment/Reply
[ ] Information Disclosure Statement (IDS)

[ ] Affidavit(s)/ Declaration(s)

Other

Extension of time

MISCELLANEOUS

] 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.
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

Patent Practitioner Signature
[] Applicant Signature

EFS - Web 2.1.5
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (09-08)

Approved for use through 10/31/2008. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Winston Hsu/

Date (YYYY-MM-DD)

2020-10-30

Name

Winston Hsu

Registration Number

41526

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 USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9198 and select option 2.

EFS - Web 2.1.5
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (56 U.S.C. 552) and the Privacy Act (6 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.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
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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, I 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 according to Table II and paragraph
[0015] of the present invention, the new claim 4 is introduced according to Figure of the
present invention and the previously presented claim 1 of the present invention, and the
new claims 5, 6 are introduced according to Table Il of the present invention. No new

matter is introduced. Allowance of the claim amendments is politely requested.

2. Rejections of claims under 35 U.S.C. 103:
In regarded to claim 1
Response:
Please refer to Figure, 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 [
specification, a low power DDR I specification, the DDR 11 specification, and a low
power DDR 1II specification ... But, the operation voltages specified by the Joint
Electron Device Engineering Council (as shown in Table I) cannot satisfy
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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 1 specification, and the low power DDR 1

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

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 II and paragraph [0015] of

the present invention obviously teach the technical feature “the DRAM is only applied
to an embedded display port (eDP)”. Table I and Table I 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
L ow Power
1.8V+0.1V 1.8V+0.1V 1.8V=0.1V
DDR 1
DDR 11 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

W
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DDR 11
Table I
lm ] ] o input/output unit
emory core unit 102  |peripheral circuit unit 104 106
operation voltage
<1.1V <1.1V <1.1V
lranges
Table 11
5 In addition, Figure of the present invention is shown as follows:
100
/
100_-| Memory Peripheral |14
core unit circult unit
Input/output unit ~—-106

Figure

However, please refer to FIG. 5 and paragraph [0004] of Mohammad
(US20090122620). Paragraph [0004] of Mohammad discloses “One problem with

10  increased usage of SRAM in computing devices is that accesses_to such memory
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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 FIG. 5 of Mohammad, although the

examiner holds that the memory cells 502 and the MUX/Demux logic 516 of

Mohammad can be referred to the DRAM core cell and the peripheral circuit of

the present invention respectively, 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. FIG. 5 of Mohammad is shown as follows:

502
- B eng — MY

¢ ordiine Lavel T ,»’A{ 1 Cot ™~
i = ~ 1

i Shitter [..A..{'“}

A A SN
s L0 fd f

Ptk g : ‘i .........

I L
=z o
W T

1
6 |

et ‘"T“‘

508 MJ

reans H i g

=0 saz
. ? e Laviet Shihsr o

s15
MU D RN
10 Logic

FiG. 5

In addition, please refer to paragraph [0021] of Takahashi (US20100290300).
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

7

69



10

15

20

25

30

Appl. No. 16/151,347
Reply to Office action of May 01, 2020

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 displav 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 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 to teach the technical feature
“the DRAM is only applied to an embedded display port (eDP)” disclosed by Table
II and paragraph [0015] of the present invention.

In addition, please refer to FIGS. 1, 7 and paragraphs [0043], [0078] of Takahashi.
Paragraph [0043] of Takahashi discloses “In the first exemplary embodiment, the present
invention is applied to a semiconductor integrated device 100 such as a system LSI... As
shown in FIG. 1, the semiconductor integrated device 100 includes a semiconductor

memory_circuit 101 and a logic circuit 1057, and paragraph [0078] of Takahashi

discloses “The semiconductor integrated device 200 includes the semiconductor

memory_circuit 201 and the logic circuit 105.. . 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 paragraphs
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[0043], [0078] of Takahashi, it is obviously that both the semiconductor memory
circuit 101 and semiconductor memory circuit 201 do not include the logic circuit
105, wherein the semiconductor memory circuit 101 and the semiconductor memory

circuit 201 can be referred to the DRAM of the present invention, that is, the logic

circuit 105 of Takahashi cannet be referred to the peripheral circuit of the present

invention. Therfore, Takahashi fails to teach the technical feature “peripheral circuit
included in the DRAM?” disclosed by Figure of the present invention. FIGS. 1, 7 of

Takahashi are shown as follows:
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In addition, please refer to the reference figure (array-structured memeory which is

obvious to one of ordinary skill in the art, from  website:

https://my.eng.utah.edu/~cs6710/slides/memoryx6.pdf). As shown in the reference
figure, because the reference figure relates to array-structured memory and Figure of
the present invention also relates to the dynamic random access memory 100, storage

cell of the reference figure can be just referred to the memory core unit of the present

invention, and row_decoder, sense amplifiers/drivers. and column_ decoder of the

10
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reference figure can be just referred to the peripheral circuit unit 104 of the present

invention. Therefore, according to the reference figure, although paragraph [0078] of
Takahashi discloses “the logic circuit 105_serving as a peripheral circuit of the
semiconductor memory circuit 2017, it is obvious that the logic circuit 105 is not row
decoder, sense amplifiers/drivers, and column decoder (shown in the reference figure)
in the array-structured memory, so according to the reference figure, the logic circuit

105 of Takahashi still cannot be referred to the peripheral circuit of the present

invention. That is, according to the reference figure, Takahashi still fails to teach the
technical feature “peripheral circuit included in the DRAM” disclosed by Figure of

the present invention. The reference figure is shown as follows:

Bit Line

Storage Cell
",a-"

Word Line

Input-Ouiput
(M hits,

Therefore, even if the power supply voltage for the logic circuit 105 of Takahashi

11
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can be reduced 0.8V or lower, but because the logic circuit 105 of Takahashi cannot be

referred to the peripheral circuit of the present invention, Takahashi still fails to teach

the technical feature “the DRAM is only applied to an embedded display port
(eDP)” disclosed by Table II and paragraph [0015] of the present invention.

Therefore, because both Mohammad and Takahashi obviously fail to teach the
technical feature “the DRAM is only applied to an embedded display port (eDP)”
disclosed by Table II and paragraph [0015] of the present invention, the currently
amended claim 1 of the present invention should be patentable over Mohammad and
Takahashi after the previously presented claim 1 of the present invention is amended
according to the above-mentioned technical feature disclosed by Table II and paragraph

[0015] of the present invention.

In regarded to claim 4
Response:

Please refer to FIGS. 3, 4 and paragraph [0047] of Mohammad. Paragraph [0047]
of Mohammad discloses “FIG. 5 is a diagram illustrating a memory 500 including level

shifter/voltage scaling circuit 302 of FIG. 3 for the wordline logic 504 and

MUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4 for the
memory cells 5027, wherein the examiner holds that the memory cells 502 and the
MUX/Demux logic 516 of Mohammad can be referred to the DRAM core cell and

the peripheral circuit of the present invention respectively. As shown in FIGS. 3, 4 of
Mohammad, both the level shifter/voltage scaling circuit 302 and the level
shifter/voltage scaling circuit 402 receive the same voltage (i.e. the Vdd 206), that is,

the same voltage (i.e. the Vdd 206) are provided to the memory cells 502 and the

MUX/Demux logic 516 of Mohammad. However, the previously presented claim 1 of
the present invention discloses “the DRAM core cell is supplied with a first voltage;

the peripheral circuit is supplied with a second voltage”. That is, according to the

previously presented claim 1 of the present invention, in the same chip (i.e. the DRAM),
the DRAM core cell and the peripheral circuit receive different voltages (i.e. the first

12
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voltage and the second voltage) less than 1.1V. Therefore, because according to the

previously presented claim 1 of the present invention, in the same chip (i.e. the DRAM),

the DRAM core cell and the peripheral circuit receive different voltages less than

1.1V, but according to FIGS. 3, 4 of Mohammad, both the level shifter/voltage scaling

circuit 302 and the level shifter/voltage scaling circuit 402 receive the same voltage,

the memory cells 502 and the MUX/Demux logic 516 of Mohammad cannot be
referred to the DRAM core cell and the peripheral circuit of the present invention
respectively. That is, Mohammad obviously fails to teach the technical features
“DRAM core cell comprised in the DRAM; peripheral circuit comprised in the
DRAM”. In addition, because Mohammad only teaches that both the level
shifter/voltage scaling circuit 302 and the level shifter/voltage scaling circuit 402

receive the same voltage, Mohammad also fails to teach the technical features “the first

voltage is different from the second voltage” and “the first voltage is greater than
the second voltage” disclosed in Table IIl of the present invention. FIGS. 3, 4 of

Mohammad are shown as follows:
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Table III of the present invention is shown as follows:

lm ] peripheral circuit unit | )
emory core unit 102 104 input/output unit 106
operation
1.8V+0.1V < 1.1V <1.1V
voltage ranges

In addition, because according to paragraphs [0043], [0078] of Takahashi and the
reference figure, Takahashi obviously fails to teach the technical feature “peripheral

14
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circuit comprised in the DRAM” disclosed by Figure of the present invention, of
course, Takahashi also obviously fails to teach the technical features “the first voltage

is different from the second voltage” and “the first voltage is greater than the

second voltage” disclosed in Table Il of the present invention.

Therefore, because both Takahashi and Mohammad obviously fail to teach the
technical features “DRAM core cell t comprised in the DRAM; peripheral circuit
comprised in the DRAM?” disclosed by Figure of the present invention, and “the first
voltage is different from the second voltage” and “the first voltage is greater than
the second voltage” disclosed in Table Il of the present invention, the new claim 4 of
the present invention should be patentable over Mohammad and Takahashi, wherein the
new claim 4 of the present invention is introduced according to the technical feature
“peripheral circuit comprised in the DRAM” disclosed by Figure of the present

invention and the previously presented claim 1 of the present invention.

To sum up, allowance of the currently amended claim 1, the new claims 4-6, and the

previously amended claim 3 is politely requested.

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

casc.
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Sincerely yours,

/Winston Hsu/ 10/30/2020
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 12 hours behind the Taiwan time, i.e. 9 AM in D.C. = 9 PM in Taiwan.)
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First Named Inventor : Der-Min Yuan
Filed - October 4, 2018
TC/AU. 12135
Examiner : FARROKH, HASHEM
Docket No. : ETRPO143USAS3
Customer No. 127765

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

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION
In response to the Office action of May 1, 2020, 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 4 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)-applied-toan

embedded-displaypert{eDP), comprising:

a DRAM core cell, 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 lewernot greater than 1.1V; and

a peripheral circuit electrically connected to the DRAM core cell, 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 lewernot 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;

wherein the DRAM is only applied to an embedded display port (eDP).

(canceled)

(previously amended): The dynamic random access memory of claim 1, further

comprising;:

an input/output unit electrically connected to the peripheral circuit and the
DRAM core cell for operating in a third voltage, wherein the third voltage is

lower than 1.1V.
(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 within a first voltage range to make the DRAM
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core cell operate at the first voltage, and the DRAM core cell is a volatile
memory cell, wherein the first voltage is not greater 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
5 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.

10
5.  (new): The dynamic random access memory of claim 4, wherein the first voltage
is different from the second voltage.
6. (new): The dynamic random access memory of claim 4, wherein the first voltage
15 is greater than the second voltage.
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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 02/14/2020.
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Application Papers
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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
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Application/Control Number: 16/151,347 Page 2
Art Unit: 2131

Notice of Pre-Al4 or 414 Status
The present application, filed on or affer March 16, 2013, i3 being examined

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

This Office action is in response to the communication(s) filed on 02/14/2020.
There are a {otal of 2 olaims pending in the application. Claim 1 has been amended;

claim £ has been canceled: no new claims have been added.

INFORMATION CONCERNING CLAIMS:

Claim Bejections 35 USC §103
in the event the determination of the status of the application as subject to AlA
35 U.8.C. 102 and 103 (or as subject to pre-AIA 35 US.C. 102 and 103} is incorred,
any correction of the statutory basis for the rejection will not be considered & new
ground of rejection if the prior art refied upon, and the rationale supporting the rejection,

would be the same undor either siatus.

The foliowing is a quolation of 35 ULE.C. 108 which forms the basis for all
obvicusness refections set forth in this Office action:
A patent for a claimed invention may not be oblained, 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 ciaimed invention as a whole would have been obvious before the effective

filing date of the claimed invention to a person having ordinary skifl in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was madea.

Claims | and 3 are rejected under 35 U.8.C. 103 as being unpateniable over
Mohammad "Mohammad” (US 2008/0122620) in view of TAKAHASH] ef al.

TAKAHASHP (US Z010/0280300 A1),
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2. in regard to olaim 1 Mohammad feaches:

A dynamic randorm access memaory (DRAM) applied 1o an embedded display port

{eDF), {a.g., § 0003}, comprising.

“a DRAM core cell, wharain the DRAM core cell is suppliad with g Hirst voltage within a
first voltage range o make the DRAM core cell operate al the firsi voltage {e.q.,
#0045}, and the DRAM core cell is a volalile memaory cell)” {e.g., ¥4 0045-0047; Figs.

3-5).

‘and a peripheral circuit {e.g., Mux/Demux and V0 fogic 518 iIn Figs. 5 and

&} slectrically connected {0 the DRAM core cell, wherein the peripheral circuit is
supplied with a second voltage within a second voltage range 1o maks the peripheral
circuit operale at the second voltage {e.q., 1% C088-0063; Figs. &-11; Low power, high
yield memory as described above may be included in any processing

devices including a memory, such as SRAM), and wherein the memaory core celf
and the peripheral circull are formed on a single chip {e.g., 99 0061-0062; with the
voitage level for low power, high vield memory used in clrcults including DSP and
gdisplay controlisr being iess than 1.1V), and the peripheral circuil is extemal o the
meamaory core cell,” {e.g., 98 0047 and 51; element 518 in Fig. 8. Mux/Demux and 10
fagic denoted as element 516 comprise peripheral circuit. However, Mohammad does

not expressly teach while TAKAHASHI discloses:

“EIRAM core cell operate at first voltage, wherein the first vollage lower than

1.1V, and the peripheral circuit operate at the second voltage, wherain the second
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voltage is lower than 1.1V {e.g., 9% O078-0079; Figs. 1 and T} power supply voltage

further reduced {e.g., YOD is 0.8 V or lower),

Disclosures by Mohammad and TAKAHASH! are analogous because they are in the

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

# would have been obvious o a person of having ordinary skill in the arl before the
effective filing date of the claimed invention o modily the systems and methods for
fow power, high vield memory faught by Mohammad io include the DEAM

operating with a power supply voltage (VBD) of lower than 0.8V or lower disclosed by

TAKAHASHI

The motivation for including the DREAM operaling at the supply vollage of 0.8 V or lower
as laught by paragraph [0018] of TAKAHASHI [s due the reduction in the DRAM
parameter sizes; the reduction in the LGRAM parameter sizes provides higher fsvel of

integration and higher operating speed.

Therefore, it would have been obvicus o combine leaching of TAKAHASHI with

Mohammad o oblain the invention as specified in the claim.

3. in regard to claim 3 Mohammad further tgaches:

“Arn input/output unit electrically connected 1o the peripheral circuit and the memaory core
cell for operating in a third vollage, wherain the third voltage is lower than 1.1V {e.g.,
€ 0045, 9% 004800581, 99 DO70-0077; Figs. &-8; the low power, high visld

memaory includes inpul/output clireuits io read/write data from/io memory celig)
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Response o Remarks

Applicant arguments have been fully considered but they are nol persuasive.

Applivant has amended the indspendent claim 1 to replace "an interface port”
with “an embedded DRAM port (eDEFY. Page 4 of the Remarks slates: "that dynamic
access memory 100 shown in Figure of the present invention) is the DRAM salisfying
the requirement of the embedded display port version 1.3, Table | of the present

invention is shown as follows)”

There is nothing in table | that indicales the operating voltage is lower than 1.1 V.
However, Table Ii of the specification shows that the operating voltage may be lower
that 1.1 V. Thus, the refection under 35 USC § 112{a) is withdrawn. Pages 5 and 14 of
the Remarks make references o various poriions of Mohammad disclosure and
concludes that the method 700 is only applied to the SRAM rather than applying (o the
HAM without stating why the methad 700 is only can be applied to SHAM. The
Exarminer agrees with the Applicant that the memaory structure described by Mohammad
for, most part, direcied o struciure of a SRAM. However, paragraph [0025] of
Mohammad discioses:

“[0025] FIG. 1 is a prior art schematic illustrating a conventional six transistor
(6T) SRAM cell 100. 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. The SRAM cell 100 includes two transistor
pairs 104, 106 to connect the SRAM cell to Vddmem 108 and ground. Transistors PG1

110 and PG2 112 may be controlled by wordline (WL) voltage 114 and are used to
access the memory cell 100 during read or write.” (Emphasis added).
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The Examiner respectiully submits that the SDRAM is considered to be a DHAM
{e.q., synchronous DEAM). Furthermore, the disciosure by Takahashi describes a
sermiconducior memaory device comprising a DRAM. Page 14 of the Remarks recites:

‘It ig very obvicus that semiconductor memaory civeuit 201 iz 3 DRAM applied o
the system L3I rather than & DRAM applied 1o the embedded display port
{ei3P}). Therefore, Takahashi obhviously falls to disclose the technical featurs
“dynamic random access memory {DRAR) applied (o an interface port embedded
display port (eDP) as presented in the current amendrent of claim 17

Examingr respectiully submits thal the DRAM disclosed comprises system L&

{e.g., see Figure 1 of TAKAHASHI), it DRAM core, peripheral, and other logic circuits.

Examiner further notes that the amendment and addition of phrase “embedded
display port (eDP)” is to the preamble of the claim 1 and does not affect the steps in the
body of the claims that follow, therefore eDP does not have a patentable weight on the
claim. Therefore, The Examiner respectfully submits that combination of Mohammed
and TAKAHASHI teach or render obvious all limitations recited in claim including the

newly added lmitalion{s). Accordingly, the Examiner maintain his position.

Conciusion

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).

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
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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 aadvisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

i aftempts {o reach the examiner by telephone are unsuccessiul, the examiner’s
supervisor, Annt Lo can be reached on (571)272-8767. The fax phong number for the

organization where this application or procesding is assigned is 571-273-8300.

information regarding the status of an application may be obtained from the
Falent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from efther Private PAIR or Public PAIR, Slaius

information for unpublished applications is available through Privale PAIR only. For

more information about the PAIR gysiem, seg Hil Susologay. For guestions

§ONSH

regarding access 1o the Frivate PAIR system, contact the Electronic Business Center
(EBC) at BEG-217-8187 {toli-frea). If vou would ke assistance from a USPTO Customer
Service Representative or access (o the aulomated information system, call 800-786-
199 (IN USA OR CANADA) or 571-272-1000.
THASHEM FARROKH/
Prirnary Examiner, Art Unit 2131

Aprii 28, 2020
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Appl. No. 0 16/151,347 Confirmation No. 3080
First Named Inventor : Der-Min Yuan
Filed : October 4, 2018
TC/A.U. 12131
Examiner : FARROKH, HASHEM
Docket No. : ETRPO143USA3
Customer No. - 27765

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

In response to the Office action of November 15, 2019, 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:

5 1. (currently amended): A dynamic random access memory (DRAM) applied to an
interface-port embedded display port (eDP), comprising:
a DRAM core cell, 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
10 voltage is lower than-0-8% 1.1V; and
a peripheral circuit electrically connected to the DRAM core cell, 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-88% 1.1V, and
15 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. (canceled)

20 3. (previously amended): The dynamic random access memory of claim 1, further
comprising:
an input/output unit electrically connected to the peripheral circuit and the
DRAM core cell for operating in a third voltage, wherein the third voltage is
lower than 1.1V,
25
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I 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:

The applicant amends “lower than 0.8V of the previously presented claim 1 to
“lower than 1.1V” to overcome 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph. No new matter is introduced. Allowance of the currently amended claim 1 is

politely requested.

2. Amendment of Claims:
The previously presented claim 1 is further amended according to Figure, Table I,
and paragraphs [0011-0012] 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. 103:
Response:

Please refer to Figure, Table I, and paragraphs [0011-0012] of the present invention.
Paragraphs [0011-0012] of the present invention disclose “Please refer to the figure. The

figure is a diagram illustrating a dvnamic 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 I specification, the DDR II specification, and a low power DDR 1II
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,” so according to Figure, Table I, and
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paragraphs [0011-0012] of the present invention, it is very obvious that the present

invention is used for solving the problem that operation voltages of a DRAM applied

to_the embedded display port specified by Joint Electron Device Engineering

Council (JEDEC) cannot satisfy requirements of the embedded display port (eDP)

version 1.3 Therefore, it is very obvious that dynamic randem access memory 100

(shown in Figure of the present invention) is the DRAM satisfving the requirements of

the embedded display port version 1.3. Table I of the present invention is shown as

follows:

[memory core unit 102 |peripheral circuit unit 104 [input/output unit 106

3.3V+0.3V or 3.3V+£03Vor
IDDR 1 3.3V£0.3V or 2.5V+02V

2.5V+0.2V 2.5VE0.2V
Low Power

1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
IDDR 1
IDDR 11 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 11

Table 1

In addition, Figure of the present invention is shown as follows:
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/’1 OO

’

102 Memory Peripheral | 104
core unit circuit unit
Input/output unit ~106
Figure

However, please refer to FIGS. 5, 7 and paragraphs [0048], [0053-0054] of
Mohammad (US20090122620). Paragraph [0048] of Mohammad discloses “Referring to
the diagram of FIG. 5, memory 500 includes memory cells 502 (e.g., a 6T SRAM
cell),” and paragraphs [0053-0054] of Mohammad disclose “If _a read is to be

performed, then the wordline logic 504 scales the WL voltage and the logic 516
scales the BL voltage in 706 ... If a read is not to be performed (i.e., a write is to
be performed) in 704, then the circuit 402 (FIG. 4) of the memory cell scales the

supply voltage Vddmem in 710,” so according to FIGS. 5, 7 and paragraphs [0048],
[0053-0054] of Mohammad, it is very obvious that memory 500 is an SRAM. In

addition, Step 704 of method 700 shown in FIG. 7 of Mohammad determines whether the
computing devices performs the memory read or not, wherein when the computing
devices performs the memory read, Step 706 scales WL voltage and BL voltage; and
when the computing devices does not perform the memory read (that is, performs

the memory write), Step 710 scales supply voltage Vddmem. However, because FIG. 7
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of Mohammad does not disclose that WL veltage, BL. voltage, and supply voltage

Vddmem are scaled under situations other than the computing devices performing

the memory read/write, and a DRAM needs to scale WL voltage, BL. voltage, and

supply voltage Vddmem under the situations other than the computing devices

performing the memory read/write (for example, refreshing voltages saved by

DRAM cells of the DRAM), method 700 is only applied to the SRAM rather than

applving to the DRAM. FIGS. 5, 7 of Mohammad are shown as follows:
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In addition, please refer to FIGS. 3-5 and paragraphs [0003-0004], [0045-0047] of
Mohammad. Paragraphs [0003-0004] of Mohammad disclose “As a result of the
ever-increasing gap between processor frequencies and DRAM access times,
processors have steadily been using more on-die static random access memory

(SRAM) to meet performance targets. Presently, SRAM arrays are in over 70% of

devices and use 50% of the chip area. One problem with increased usage of SRAM

in computing devices is that accesses to such memory incurs power usage that

may 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,” and paragraphs [0045-0048] of Mohammad disclose “For the exemplary

7
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circuits in FIGS. 3-4, the minimum allowable voltage (Vddmin) for successful
access of the memory is reduced ... FIG. 5 is a diagram illustrating a memory
500 including level shifter/voltage scaling circuit 302 of FIG. 3 for the wordline logic
504 and MUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4
5  for the memory cells 502,” so according to FIGS. 3-5 and paragraphs [0003-0004],
[0045-0047] of Mohammad, it is very obvious that Mohammad aims to solve the problem
that the battery life of the computing device and the access success rate of the memory
are affected by the power usage of the SRAM. Therefore, FIGS. 3-5 and paragraphs
[0003-0004], [0045-0047] of Mohammad again shows that memory 500 is the SRAM
10 rather than the DRAM. FIGS. 3-5 of Mohammad are shown as follows:
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Moreover, please refer to FIGS. 9-11 and paragraphs [0058-0065] of Mohammad.
Paragraphs [0058-0065] of Mohammad disclose “Low _power, high vield memory as

described above may be included in any processing devices including a memory,

such as SRAM ... In a particular embodiment, the DSP 904 includes a low_power,

high vield memory 962 as described in FIGS. 5 and 6 in order to reduce power

consumption during memory accesses. In another embodiment, memory 912 may be
low power, high yield memory as described in FIGS. 5 and 6 ... In a particular
embodiment, the DSP 1004 includes a_low power., high vield memory 1062 as
described in FIGS. 5 and 6 in order to reduce power consumption during memory
accesses,” so according to FIGS. 9-11 and paragraphs [0058-0065] of Mohammad, it is
very obvious that the low power, high vield memory is still the SRAM.  Therefore,
FIGS. 9-11 and paragraphs [0058-0065] of Mohammad also shows that low power, high
yield memory 962, 1062, 1162 (shown in FIGS. 9, 10, 11 respectively) are SRAMs
rather than DRAMSs. FIGS. 9-11 of Mohammad are shown as follows:

10
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In addition, please refer to the reference webpage “Random-access memory”
retrieved from Wikipedia at URL:
“https://en.wikipedia.org/wiki/Random-access memory”. Section “Memory Cell” of the

reference webpage discloses “In SRAM, the memory cell is a type of flip-flop circuit,

usually implemented using FETs. This means that SRAM requires very low power when
not being accessed, but it is expensive and has low storage density. A second type,

DRAM., is based around a capacitor. Charging and discharging this capacitor can store

a"1" or a "0" in the cell. However, the charge in this capacitor slowly leaks away, and

must be refreshed periodically,” so according to the reference webpage, it is very

obvious that memory cells of the SRAM are based on flip-flop circuits implemented

by FETs, and memory cells of the DRAM are based on capacitors. Because a

structure of the SRAM and a structure of the DRAM are different, one of ordinary
skilled in the art cannot simply replace the DRAM with the SRAM. Moreover,

because the memory cells of the DRAM are based on capacitors, the memory cells of

13
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DRAM need to be refreshed (while the memory cells of SRAM do not need to be

refreshed). Therefore, a_ method applied to the SRAM cannot simply apply to the
DRAM.

In a brief summary, because according to FIGS. 3-5, 7, 9-11 and paragraphs
[0003-0004], [0045-0048], [0053-0054], [0058-0065] of Mohammad, method 700 is
only applied to the SRAM rather than applying to the DRAM and memory S00 and

low power, high vield memories 962, 1062, 1162 are SRAMs rather than DRAMs;

and according to reference webpage, one of ordinary skilled in the art cannot simply
replace the DRAM with the SRAM and the method applied to the SRAM cannot
simply apply to the DRAM, it is very obvious that memory 500 (SRAM) of

Mohammad cannot be referred to dynamic random access memory 100 of the present

invention.

In addition, please refer to FIG. 7 and paragraphs [0078-0079] of Takahashi
(US20100290300). Paragraphs [0078-0079] of Takahashi disclose “The semiconductor
memory circuit 201 is a built-in DRAM of a system LSI as with the first

exemplary embodiment ... FIG. 7 shows the configuration of the semiconductor
memory circuit 201 according to the second exemplary embodiment,” so according to
FIG. 7 and paragraphs [0078-0079] of Takahashi, it is very obvious that semiconductor
memory circuit 201 is a DRAM applied to the system LSI, rather than a DRAM

applied to the embedded display port (eDP). Therefore, Takahashi obviously fails

to_disclose the technical feature “dynamic random access memory (DRAM)

applied to an interface port embedded display port (eDP)” as presented in the

currently amended claim 1. FIG. 7 of Takahashi is shown as follows:

14
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To sum up, according to Figure, Table I, and paragraphs [0011-0012] of the present
invention, dynamic random access memory 100 is the DRAM satisfyving the

requirements of the embedded display port version 1.3; and according to FIGS. 3-5, 7,
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9-11 and paragraphs [0003-0004], [0045-0048], [0053-0054], [0058-0065] of Mohammad
and the reference webpage, it is very obvious that memory 500 (SRAM) of Mohammad

cannot be referred to dynamic random access memory 100 of the present invention. In

addition, according to FIG. 7 and paragraphs [0078-0079] of Takahashi, it is very obvious

that Takahashi fails to disclose the technical feature “dynamic random access
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memory (DRAM) applied to an interface port embedded display port (eDP)” as

presented in the currently amended claim 1. Moreover, because memory 500 of
Mohammad is the SRAM and semiconductor memory circuit 201 of Takahashi is the

DRAM, one of ordinary skilled in the art cannet combine memory 500 of

Mohammad and semiconductor memory circuit 201 of Takahashi to achieve the
technical result of the currently amended claim 1. Therefore, the currently amended claim

1 should be patentable over Mohammad and Takahashi.

In addition, after the previously presented claim 1 is amended according to the
above-mentioned technical features disclosed by Figure, Table I, and paragraphs

[0011-0012] of the present invention, the currently amended claim 1 should correspond

to the allowable claims in TW and CN application. Therefore, the applicant politely

requests for reconsideration of the currently amended claim 1.

To sum up, allowance of the currently amended claim 1 and the previously

presented claim 3 is politely requested.

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

case.

16

118



10

Appl. No. 16/151,347
Reply to Office action of November 15, 2019

Sincerely yours,

/Roger Chen/ 02/14/2020
Date:

Roger Chen, Patent Agent No. 67,314

5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

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, i.e. 9 AM in D.C. = 10 PM in Taiwan.)
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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,

Continued Examination Under 37 CFR 1.114
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

10/03/2019 has been entered.

This Office aclion is in respanse o the communication{s) filed on 10/08/2018.
There are a lolal of 2 claims pending in the apofication. Claim 1 and 3 have

been amended; claim 2 has been canceled, no new claims have been added

INFORMATION CONCERNING CLABIS,

Claim Rejections ~ 35 USC § 112
The following is a quotation of the first paragraph of 35 U.8.C. 112{a}:

{a) IN GENERAL —The specification shallcontain a witten description of the invertion, and of
the manner and process of making and using i, in such full, clear, condise, and exactterms as to enalle
any person skiffed in the art o vhich it pedaing, or with which it e most nearly connsoted, to make and
usa the same, and shall setforth the best mode contermpiatad by the irvventor or joint irvventor of carrving
out the imvention.
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Claims 1 and 3 are 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 pre-AlA the inventor(s), at the time the application was filed, had

possession of the claimed invention.

. The independent claim 1 has been amended fo recife that DRAM (the memory
cells and peripheral circult) operale at a voltage lower than 0.8V The specification
fails to describe or support the amendment as claimed. Claim 3 is refected by virtue of

its dependency from claim 1.

Claim Rejections 35 USBC §1063
in the everd the defermination of the siaius of the aoplication as subject to AlA
35 U.5.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 regection i the prior art reled upan, and the rationale suppariing the rejection,

would be the same under gither status.

The foflowing s a quotation of 35 U.5.C. 103 which forms the basis for al

sbviousness rejections sef forth in this Office action:

A patent for a claimed invention may not be obitainsd, notwithslanding that the claimed inverdion is not
identically disclosed as set forih in seclion 102, if the differences hetwean the claired invertion and the
oo gt are such that the claimed invention 2s a whole would have been obvious befors the effective
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filing date of the claimed invenition io a person having ordinary skiflf in the art to which the clairned
invention periaing. Pateniabiily shall not be negated by the manner in which the invention vas made.

Claims 1 and 3 are rgjected under 35 U.5.C. 103 as being unpatentable over
Mohammad "Mohammad™ (US 20080122620} in view of TAKAHASH! et &l.

TAKAHASHEP (US 2010/0280300 A1)

2, in regard o claim 1 Mohammad teaches:

A dynamic random access memory (DRAM) applied o an interface port {e.g., § 0803},

comprising”

“a BHAM core cell, wharein the DRAM core cell is supplied with a first voltage within a
first voltage range 1o make the DRAM core cell operate at the first vollage (8.9,
g 0045}, and the DREAM core callis a volalile memory cell)” {e.g., 9% 0045-0047; Figs.

3-5),

“and a peripheral circull {e.g., Mux/Demux and V0 logic 518 in Figs. 5 and

8} electrically connectad (o the BRAM cors cell, wherein the peripheral circuitis
supplied with a second voliage within a second voltage range 10 make the peripheral
circuit opergte at the second voliage {e.g., §% BO58-0083; Figs. 8-11; Low power, high
yield memory a5 described above may be included in any processing

devices including a memory, such as SRAM), and whersin the memory core cell
and the peripheral circult are formed on a single chip {e.g., $9 0061-0062; with the
voltage fevel for low power, high vield memory used in circuils including DSP and
display controlier being less than 1.1V}, and the peripheral circuit is extermnal (o the

memaory core cell” {e.g., 98 0088-00683). Mohammad teachss ihe imitations as given
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above, hovever, the reference Jdoes nol expressly discloses a perpheral circult unit
which is a separaie device from the memory core, it would have been obvious o one of
grdinary skifl in the art at the time the inventfion was made o have peripheral devices
connected 1o a memuory core with the peripheral device alse having a predelermined
voltage which is lower than 1.1V for the peripheral device having both a digital signal
processor with associated memaory because DSP circuitry are commonly used in
different {vpes of peripheral devices with the low pover, high vield voltags level
providing low power consumplion which benefits the overall system, Furthermore,
focation and voltage level of the inlegraled circuit elements/unifs are design and
technology refated. See for example, as an svidentiary document, Paragraphs [0117]-
JO121] of the disclosure by "Shau (US 20050135852 A1) Shau teaches by
changing/adiusting the design orfabrication parameters the voltage range for different
units such as memory cell and logic/peripheral Circuits can be kept the same or
different. Hovever, Mohammad does not expressly teach while TAKAHASH!

discioses:

“DRAM core cell operale at first voltage, wherein the first voltage lower than
(.8Y; and the peripheral circult operate at the second voltage, whersin the sscond
voltage s lower than 0.8V {a.g., 19 GOTE-0079; Figs. 1 and 7) power supply vollage

further reduced {e.g., YDD is 3.8 V or lover).

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

same field of endeavor and/or solving a similar or common probilem.
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# would have been obvious o a person of baving ordinary s&ill in the arl before the
effective fling date of the claimed invention o modify the systerns and methods for
fow power, high yield memory laught by Mohammad to include the DRAM

operating with a power supply vollage (VED) of lower than 0.8V or lover disclosed by

TAKAHASHI

The motivation for inciuding the DRAM operating at the supply volfage of 0.8 V or lower
as taught by paragraph [0018] of TAKAHASHI is due the reduction in the DRAM
parameler sizes; the reduction in the DRAM parameler sizes provides higher level of

integration and higher operating speed.

Therelore, it would have been obvicus to combine feaching of TAKAHASHI with

fMohammad o oblain the nvention as specified in the claim.

3. in regard to claim 3 Mohammad further teaches:

“An input/output unit electiically connected 10 the peripheral cireull and the memory corg

cell for operating in a third voltage, wherein the third voltage i lower than 1.1V {a.g.,
& 0045, 49 0045~0051, 49 0070-0077; Figs. 8-8; the low power, high vield

memory includes input/ouiput circulls (o read/write data fromio memory celis).

Response o Hemarks

Applicant argumenis have been lully considersed but they are not persuasive.

Applicart has amended the independent claim 1 fo recite that the DEAM memuory cell
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operate &t & first vollage level and the peripheral circuits operates at a second vollage

fevel, wherein the first voltage level and the second voltage level are lower than 0.8V

in regard to the rejection of claims under 35 § 112(a), firsi paragraph as faffing o
comply wify witlen description, Applicant stales ihat table I and paragraph [O0T4] of
claimed specification support/describe the amended imitation. For convenience the

Table I and the paragraph [0074] is reproduced as shown befow:

TARBLE |

oltages of e
; } thie foew
f‘mwr 1, At"d
the E{m powir | Bl }R i} agen o
R, W {315 ;

; Opration 4

t‘w E}E }‘i E speciiicaty

oy
R
33

i x;«c\:m.\u M, aud ‘eh; o p\:sw: i)i}R H
EE ¥ %c»:wnd p're@cm*‘mwd wnhtage, W hw* the
@ Js Tower thast 1L
m_ws\ umi !E}ﬁ

spe-:- i.ﬁ::\a&é(

The Table 1l that and Paragraph [0074] of the olaimed specification shows that memory
core unil, peripheral circult unil, and input/ouiput unit all operate at a voliage range <1.1
Y. in page 4 of specification Applicant argues:

"s¢ according to paragraph [0014] and Table § of the present invention, it is very
chvious that the first predetermined vollage and the second predetermined volisge ars

defined by a voltage range {lower than LIVE wherein the vollage range includes two
iniervals: a first interval that is bebween 0.8V and 1.1V, and a second interval that is
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lower than 0.8Y. Therelore, it should be clear that the tirst predeterminad voliage and
the sscond predetarmined voltage can be lower than 0.8V (which falls in the second
interval}.” (Emphasis added).

The Examiner respectiully submits that not Table l, paragraph [0014], or any other
portion(s} of the specification support, suggest, or indicale the operating voltage is iower

than 0.8 V. The Examiner further nole that the claims as inflially Hiled describes

operating vollage range 8 lower than 1.1V

Regarding the prior art rejection, Applicant states Mohamimad does not discipsed that
operating vollage is lower than 0.8 V. Mohammad teachss that operating vollage range
is between 1V and 0.8V, which g lower than 1.1 V supported by the claimed
specification. However, the Examiner has used disclosure of TAKAHASHI that teaches
operating voltages of the DHAM cells and the peripheral or Iogic unit are lower than 0.8
V. The Examiner respecifully submils that Mohammad in view of TAKAHASH! teach or

render alf claim imitations obvious. Accordingly, Examiner maintaing his position,

Conclusion

if atfempts to reach the exarmner by telephone are unsuccessiul, the examiners
supervisor, Ann Lo can be reached on {(571}272-8767. The fax phong number for the

organization where this gpplication or proceeding is assigned is 571-273-8300.

information regarding the siatus of an aoplicalion may be obtained rom the
Fatent Application information Reltrieval (PAIR) system. Status information for published

appfications may be oblained from gither Private PAIR or Public PAIR. Status
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information for unpublished apphestions is available through Frivale PAIR only. For

more information about the FAIR sysiem, seg g Lusplogoy. Forquestions

regarding access o the Frivate PAIR sysiem, contact the Electronic Business Center
(EBC) at 866-217-8197 {toll-freg). If vou vould ke assistance from a USPTO Customer

Service Representalive or access lo the avtomated information sysiem, call 800-786-

2198 (IN USA OF CANADA) or 571-272-1000.

SHASHEM FARROKH/
Primary Exarminer, Art Unit 2131

MNovemnber 11, 2018
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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, I 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 according to paragraph [0013] and

Table II of the present invention, and the previously presented claim 3 is amended

accordingly. No new matter is introduced. Allowance of the claim amendments is politely

requested.

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

In this office action, the examiner holds that the specification of the present
invention fails to describe or support the amendment of the previously presented claim 1,

but the applicant respectfully disagrees with the above mentioned examiner’s viewpoint.

Please refer to paragraph [0014] and Table II of the present invention. Paragraph
[0014] of the present invention discloses “As shown in Table II, operation voltages of
the memory core unit 102 in the DDR 1 specification, the low power DDR 1
specification, the DDR 1II specification, and the low power DDR 1I 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 1 specification, the DDR 1I specification, and the
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low power DDR II specification are a second predetermined voltage, where the

second predetermined voltage is lower than 1.1V”, so according to paragraph [0014]

and Table II of the present invention, it is very obvious that the first predetermined

voltage and the second predetermined voltage are defined bv a voltage range (lower

than 1.1V), wherein the voltage range includes two intervals: a first interval that is

between 0.8V and 1.1V, and a second interval that is lower than 0.8V. Therefore, it

should be clear that the first predetermined voltage and the second predetermined

voltage can be lower than 0.8V (which falls in the second interval).

In addition, according to MPEP 2163.05: “In the decision in In re Wertheim, 541
F.2d 257, 191 USPQ 90 (CCPA 1976), the ranges described in the original specification
included a range of “25%- 60%” and specific examples of “36%” and “50%. ..,
however a limitation to “between 35% and 60%” did meet the description requirement”, a
limitation to “lower than 0.8V” should meet the description requirement since “lower

than 0.8V” is inside the range “lower than 1.1V.” Therefore, the specification of the

present invention should support the previously presented claim 1 in fact, and the

previously presented claim 1 should comply with 35 U.S.C. 112(a) or 35 U.S.C.
112(pre-AIA). Therefore, allowance of the previously presented claim 1 is politely

requested. Table II of the present invention is shown as follows:

] peripheral circuitunit |input/output unit
memory core unit 102
104 106
operation
<1.1V < 1.1V < 1.1V
voltage ranges
Table II

3. Claim Rejections, 35 U.S.C. 103:
Response:
In regard to claim 1
Please refer to Table II and paragraph [0013] of the present invention. Paragraph

[0013] of the present invention discloses “Table II illustrates operation voltage ranges

4
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of the dynamic random access memory 100 operating in the DDR 1 specification, the

low power DDR 1 specification, the DDR II specification, and the low power DDR
I specification according to an embodiment.” According to Table II and paragraph

[0013] of the present invention, it is very obvious that memory core unit 102 is a

dynamic random access memory (DRAM) core cell In addition, according to

paragraph [0014] and Table II of the present invention and the above-mentioned

reasons corresponding to “Claim Rejections, 35 U.S.C. 1127, it is very obvious that
memory core unit 102 and peripheral circuit unit 104 can operate at voltages lower

than 0.8V

However, please refer to paragraphs [0045], [0047] and FIGS. 3-4 of Mohammad
(US20090122620). Paragraph [0045] of Mohammad discloses “For the exemplary
circuits in FIGS. 3-4, the minimum allowable voltage (Vddmin) for successful access of
the memory is reduced. For example, when Vdd is a logic 1 for circuits 302, 402 of
FIGS. 3 and 4, the Vddmem voltage level may be lower than the Vdd voltage level and

still allow for successful access of the memory. In one embodiment, Vddmin is 0.8 v as

compared to 1.0 v for Vdd”, and paragraph [0047] of Mohammad discloses “memory

500 including level shifter/voltage scaling circuit 302 of FIG. 3 for the wordline logic
504 and MUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4

for_the memoryv cells 502" First of all, according to FIG. 3 of Mohammad, it is very
obvious that circuits 302, 402 are applied to SRAM cell 100, rather than a DRAM cell.

Therefore, SRAM cell 100 of Mohammad cannot be referred to memory core unit 102

(the DRAM core cell) of the present invention. In addition, according to paragraph [0045]

and FIGS. 3, 4 of Mohammad, it is very obvious that circuits 302, 402 are used for
scaling voltage Vdd as voltage Vddmem, wherein the minimum allowable voltage
Vddmem (i.e. voltage Vddmin) is 0.8V. Therefore, it is very obvious that SRAM cell
100 needs to operate at voltages higher than Vddmin (0.8V) Thus, Mohammad not

only fails to teach the limitation of “a DRAM core cell, 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

3
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the first voltage is lower than 0.8V”, but also teaches away the aforesaid limitation in

claim 1 of this application.

In addition, according to paragraphs [0045], [0047] of Mohammad, because level
shifter/voltage scaling circuit 302 of FIG. 3 is_applied to wordline logic 504 and

MUX/Demux logic 516 (wherein the examiner holds that MUX/Demux logic 516 can

be referred to peripheral circuit 104 of the present invention), it is also obvious that

wordline logic 504 and MUX/Demux logic 516 need to operate at voltages higher

than Vddmin (0.8V), rather than operating at voltages lower than Vddmin (0.8V).

Therefore, Mohammad not enly fails to teach the limitation of “a peripheral circuit

electrically connected to the DRAM core cell, 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 0.8V, but also

teaches away the aforesaid limitation in claim 1 of this application. FIGS. 3-4 of

Mohammad are shown as follows:
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On the other hand, please refer to paragraphs [0037], [0044] and FIGS. 2, 3 of
Nakamura (US20080117700). Paragraph [0037] of Nakamura discloses “Bit lines BLb
and /BLb are connected to sharing lines SA and /SA via isolator BLIb”, and

paragraph [0044] of Nakamura discloses “As will be described later, since power voltage
VDD is applied to the gates of isolators BLIt and BLIb, power voltage VDD is clamped
by isolators BLIt and BLIb, and the internal voltage of the array is lower (0.8 V in this

embodiment) than power voltage VDD by a value equivalent to the threshold voltage of
transistors N6 to N9”, so according to paragraphs [0037], [0044] and FIGS. 2, 3 of

Nakamura, Nakamura only discloses that the internal voltage of top array TA is lower

than power voltage VDD and the internal voltage can be 0.8V. However, Nakamura

does not disclose that the internal voltage can be lower than 0.8V. Therefore,

Nakamura also fails to teach the limitation of “a DRAM core cell, wherein the DRAM
core cell is supplied with a first voltage within a first voltage range to make the

7
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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 0.8V” in claim 1 of this application.

In addition, according to FIGS. 2, 3 of Nakamura, sharing lines SA and /SA
correspond to isolators BLIt and BLIb. P-tvype sense amplifier PSA, and N-type

sense amplifiers NSAt and NSAb of array core 12 (which is referred to peripheral

circuit 104 of the present invention), wherein an operation voltage of sharing line SA is
up to 1.6V. That is, isolators BLIt and BLIb, P-type sense amplifier PSA, and N-type
sense amplifiers NSAt and NSAb of array core 12 gperate at 1.6V. Therefore,
Nakamura also fails to teach the limitation of “a peripheral circuit electrically connected
to the DRAM core cell, 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 0.8V.” FIGS. 2, 3 of

Nakamura are shown as follows:
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To sum up, according to paragraphs [0013], [0014] and Table II of the present

invention, memory core unit 102 is a DRAM core cell, and memory core unit 102 and

peripheral circuit unit 104 operate at voltages lower than 0.8V: however, both

5  Mohammad and Nakamura fail to teach or suggest that the memory core unit 102 and

peripheral circuit unit 104 operate at voltages lower than 0.8V, let alone that

Mohammad teaches away the above-mentioned limitations. Therefore, the currently
amended claim 1 of the present invention should be patentable over Mohammad and
Nakamura. Therefore, allowance of the currently amended claims 1, 3 is politely

10 requested.

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

case.

10
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Sincerely yours,

/Roger Chen/ 10/03/2019
Date:

Roger Chen, Patent Agent No. 67,314

5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

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 12 hours behind the Taiwan time, i.e. 9 AM in D.C. = 9 PM in Taiwan.)

11
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
Appl. No. 1 16/151,347 Confirmation No. : 3080
First Named Inventor : Der-Min Yuan
Filed : October 4, 2018
TC/A.U. 12131
Examiner : FARROKH, HASHEM
Docket No. : ETRPO143USA3
Customer No. 1 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 July 5, 2019, please amend the above-identified
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Appl. No. 16/151,347
Reply to Office action of July 05, 2019

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) applied to an

interface port, comprising:

a memery—DRAM core cell, wherein the-memerss DRAM core cell is supplied
with a first voltage within a first voltage range to make the-memery DRAM
core cell operate at the first voltage, and the-memery DRAM core cell is a
volatile memory cell, wherein the first voltage is lower than 0.8V; and

a peripheral circuit electrically connected to the—memery DRAM core cell,
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 0.8V, and

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

cell.

(canceled)

(currently amended): The dynamic random access memory of claim 1, further

comprising:

an input/output unit electrically connected to the peripheral circuit and the
memery-DRAM core cell for operating in a third voltage, wherein the third

voltage is lower than 1.1V.
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HASHEM FARROKH 2131 Yes
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DATE OF THIS COMMUNICATION.
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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).
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Application Papers
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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).
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Certified copies:
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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
2) [[] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date ’ ’
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190701

160




Application/Control Number: 16/151,347 Page 2
Art Unit: 2131

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

under the first inventor to file provisions of the AlA.
This Office action is in response to the communication(s) filed on 04/25/2019.
There are a total of 2 claims pending in the application. Claim 1 and 3 have been

amended; claim 2 has been canceled; no new claims have been added.

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 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 ofthe 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 mostnearly connected, to make and use the same, and shall setforth the bestmode
contemplated by the inventor or jointinventor of carrying out the invention.
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Art Unit: 2131

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

The specification shall contain a written description ofthe invention, and ofthe
mannerand process of making and using it, in such full, clear, concise, and exactterms as to
enable anyperson skilled in the art to which it pertains, or with which it is mostnearly
connected, fo make and use the same, and shall set forth the bestmode contemplated by the
inventorof carrying outhis invention.

Claims 1 and 3 are 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 pre-AlA the inventor(s), at the time the application was filed, had

possession of the claimed invention.

1. The independent claim 1 has been amended to recite that DRAM (the memory
cells and peripheral circuit) operate at a voltage lower than 0.8V. The specification fails

fo describe or support the amendment.

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:
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Application/Control Number: 16/151,347 Page 4
Art Unit: 2131

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.

Claims 1 and 3 are rejected under 35 U.S.C. 103 as being unpatentable over
Mohammad “Mohammad” (US 2009/0122620) in view of Nakamura “Nakamura” (US

20080117700 A1).

2. in regard io claim 1 Mohammad teachss:

A dynamic random socess memory applied to an interface port {8.g., §

0003, comprising”

‘g memory core cell, wherein the memory core cell is supplied with a first voltage within
a hrst voliage range 1o make the memory core call aperate at the first voliage (8.9, 4
04458}, and the memaory core cellis g volgtile memory cell” {e.g.. 48 0045-0047; Figs.

3-5),

and a peripheral circull {8.g., Mux/Demux and VO logic 518 in Figs. 5 and 6}
alectrically connacted 1o the meamory core cell, wharein the peripheral circuit is supplied
with a second voliage within 2 second voltage range 10 make the peripheral circult
operate at the second voliage {e.g.. §9 0058-0G063; Figs. 8-11; Low power, high yield
memory as described above may be included in any processing devices
including a memory, such as SRAM}, wherein the second volfage is lower than 1.1V,
and wherein the memory core cell and the peripheral circuil are formed on a single chip

{e.g., §9 (061-00062; with the voliage lsvel for low power, high vield memory used

163



Application/Control Number: 16/151,347 Page 5
Art Unit: 2131

in circuits including DSP and display controller being less than 1.1V}, and the
peripheral circuit s external 1o the memaory core cell” {e.g., 8 0088-0063). Mohammad
teaches the fimilations as given abovs, however, the reference does not expressly
disciloses a penpheral circull unit which is & separale device from the memuory core,
would have been obvious to one of ordinary skl in the art af the fime the invention was
mads to have perivheral devices connected o g memaory core with the perivheral
device alse having a predetermined vollage which is lowver than 1 .1V for the peripheral
device having both a digial signal processor with associaled memory because DEP
cirouilry are commontdy used in different types of peripheral devices with the low pover,
high vield voltage level providing low power consumption which bensfits the pveral]
system. Furthermore, location and voltage level of the integrated circuit elements/units
are design and lechnology relfated. See for example, as an evidentiary document,
Paragraphs [D1171-{0121] of the disclosure by “Shau” (US 20050133852 A1), Shau
teaches by changing/adiusting the design or fabrication parameters the voiltage range
for differeni unis such as memory cell and logic/perivheral clreuits can be kept ihe
same or different. However, Mohammad does not expressly teach while Nakamura

discloses:

‘DRAM operating with a supply voltage lower than 0.8V’ {&.g., § 0044; Figs. 1-2}

operating the DREAM array with a supoly voltage of lover than 0.8V,

Disclosures by Mohammad and Nakamura are analogous because they are in the same

field of endeavor and/or solving a similar or common problem.
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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 systems and methods for low
powver, high yield memory taught by Mohammad to include the DRAM array operating
with a supply voltage of lower than 0.8V disclosed by Nakamura.

The motivation for including the DRAM array operating with a supply voltage of lower
than 0.8V as taught by paragraph [0010] of Nakamura is to increase the operating
speed for an integrated sense amplifier.

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

Mohammad to obtain the invention as specified in the claim.

3

3. i regard o claim 3 Mohammad further teaches:

“an inpul/ouiput unit electrically connected [ the paripheral cireull and the memary core
cell oy operaling in a third vollage, wherein the third voltage is lower than 1.1V {8.49., %
D045, §90040-0051, 99 O070-0077; Figs. &8; the low power, high vield memory

includes inputioutput circuils to read/write dats fromfic memory celis)].

Response 1o Remarks

Applicant arguments have been Iuly considersd but they are not persuasive.
Applicant amended the independent claim 1 1o recite the DHAM {e.g., memory cells and
perivheral circuits) operates at a voliage level lower than 0.8V The Applicant arguss
that Mohamimad doss not teach that DRAM may operale at a vollage fower than 0.8V

The Applicant argues that claim specification feaches that DRAM operates atlover than
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0.8V, The Applicant argues that the amendmeni supported by ihe claimed specification.
Hovever, the Examiner respectfully submils that nowhere In the specificalion siates that
DHAM operates at an operating voltage lover than 0.8V,

The Table If that Applicant makes reference o show operaling voltage Jess than <11V
{e.g., fess than 1.1V). Furthermore, the disclosure by Nakamura is added that leaches
that a DHAM array with an operating voltage lover than 0.8 volt. Accordingly, the

Examiner maintain his position.

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).

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.

If attempts to reach the examiner by telephone are unsuccessful, the

examiner’s supervisor, Ann Lo can be reached on (571)272-9767. The fax phone
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Application/Control Number: 16/151,347 Page 8
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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 2131

Monday, July 1, 2019
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED

DISPLAY PORT
Appl. No. - 16/151,347 Confirmation No. 3080
First Named Inventor : Der-Min Yuan
Filed - October 4, 2018
TC/A.U. : 2131
Examiner : FARROKH, HASHEM
Docket No. - ETRPO143USA3
Customer No. - 27765

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

In response to the Office action of January 25, 2019, 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 applied to an interface

port, comprising;

a memory core cell, wherein the memory core cell is supplied with a first voltage
within a first voltage range to make the memory core cell operate at the first

voltage, and the memory core cell is a volatile memory cell, wherein the

first voltage is lower than 0.8V and

a peripheral circuit electrically connected to the memory core cell, 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 +4¥0.8V, and

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

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

(canceled)

(currently amended): The dynamic random access memory of claim 21, further

comprising:

an input/output unit electrically connected to the peripheral circuit and the
memory core cell for operating in a third voltage, wherein the third voltage

is lower than 1.1V.
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Reply to Office action of January 25, 2019

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. Amendment of Claims:

The original claim 1 is amended according to paragraph [0014] of the present
invention, and the original claim 2 is canceled and the original claim 3 is amended
accordingly. No new matter is introduced. Allowance of the claim amendments is politely

requested.

2. Claim Rejections, 35 U.S.C. 103:
Response:
In regard to claim 1

Please refer to paragraphs [0045], [0047] and FIGS. 3-5 of Mohammad
(US20090122620). Paragraph [0045] of Mohammad discloses “For the exemplary
circuits in FIGS. 3-4, the minimum allowable voltage (Vddmin) for successful access of
the memory is reduced. For example, when Vdd is a logic 1 for circuits 302, 402 of
FIGS. 3 and 4, the Vddmem voltage level may be lower than the Vdd voltage level and

still allow for successful access of the memory. In one embodiment, Vddmin is 0.8 v as

compared to 1.0 v for Vdd”, and paragraph [0047] of Mohammad discloses “memory

500 including level shifter/voltage scaling circuit 302 of FIG. 3 for _the wordline logic
504 and MUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4

for _the memory cells 5027, so according to paragraph [0045] and FIGS. 3, 4 of

Mohammad, it is very obvious that circuit 302_is supplied with veoltage Vdd, wherein

the minimum allowable voltage Vddmin is 0.8V, that is, circuit 302 must operate at

voltage Vddmin (0.8V) or higher. In addition, according to paragraphs [0045], [0047] of
Mohammad, because level shifter/voltage scaling circuit 302 of FIG. 3 is_applied to

wordline logic 504 and MUX/Demux logic 516 (wherein the examiner holds that
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MUX/Demux logic 516 can _be referred to peripheral circuit 104 of the present

invention), it is also obvious that wordline logic 504 and MUX/Demux logic 516 must
operate at voltage Vddmin (0.8V) or higher, rather than operating under Vddmin
(0.8V). In addition, according to paragraphs [0045], [0047] of Mohammad, because level

shifter/voltage scaling circuit 402 of FIG. 4 is applied to_ memory cells 502, and the

Vddmem voltage level may be lower than the Vdd voltage level, Mohammad only
teaches that memory cells 502 can operate at voltage Vddmem or higher, rather than
operating under voltage Vddmem. That is, because Mohammad fails to teach that

voltage Vddmem is 0.8V, Mohammad obviously fails to teach that memory cells 502

can operate under 0.8V. FIGS. 3-5 of Mohammad are shown as follows:
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However, please refer to paragraph [0014] and Table II of the present invention.

Paragraph [0014] of the present invention discloses “As shown in Table II, operation
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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 1I 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 I specification,

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

DDR 1I specification are a second predetermined voltage, where the second
predetermined voltage is lower than 1.1V”, so according to paragraph [0014] of the

present invention, because first predetermined voltage is lower than 1.1V and second

predetermined voltage is lower than 1.1V, it is very obvious that peripheral circuit

unit 104 can operate under 0.8V, and memory core unit 102 can operate under 0.8V.

Table II of the present invention is shown as follows:

' peripheral circuit unit  |input/output unit
memory core unit 102
104 106
operation
<1.1V < 1.1V L1V
voltage ranges
Table II

Because according to paragraphs [0045], [0047] of Mohammad, Mohammad fails to
teach that wordline logic 504, MUX/Demux logic 516 and memory cells 502 can

operate under 0.8V, and according to paragraph [0014] of the present invention, it is

very obvious that peripheral circuit unit 104 can operate under 0.8V, and memory

core unit 102 can operate under 0.8V, Mohammad fails to teach or suggest the

technical feature “peripheral circuit unit 104 can operate under 0.8V, and memory

core unit 102 can operate under 0.8V” disclosed by paragraph [0014] of the present

invention. Therefore, the currently amended claim 1 of the present invention should be
patentable over Mohammad after the original claim 1 of the present invention are
amended according to the above mentioned technical features disclosed by paragraph

[0014] of the present invention.
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To sum up, allowance of the currently amended claims 1, 3 is politely requested.

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

case.

Sincerely yours,

/Roger Chen/ 04/25/2019
Date:

Roger Chen, Patent Agent No. 67,314

5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

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 12 hours behind the Taiwan time, i.e. 9 AM in D.C. =9 PM in Taiwan.)
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Application/Control Number: 16/151,347 Page 2
Art Unit: 2131

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

under the first inventor to file provisions of the AlA.

The instant application having application No. 16/151,347 has a total of 3 claims

pending in the application; there are 1 independent claim and 2 dependent claims, all of

which are ready for examination by the examiner.

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 10/25/2018 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:
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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 notbe ob tained, 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.

Claims 1-3 are rejected under 35 U.S.C. 103 as being unpatentable over

Mohammad “Mohammad” (US 2009/0122620).

1. in regard to claim 1 Mohammad leaches:

A dynamic randorm access memaory applied o an inferface porl {e.g., 8

DOG3), comprisingy”

“a memary core cell, wherein the memaory core cell iz supplied with 3 first voltage within
a first voliage range 1o make the memory core cell operate at the first voltage {e.g., ¥
00453, and the memory core cell is a volatile memory cell)” {e.g., 9% 0045-0047; Figs.

3-5}.
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and a peripheral circul! {(8.¢., Mux/Demux and VO logic 518 in Figs. 5 and 6}
glectrically connectad o the memory core call, wherein the paripheral circuit is supplied
with a second vollage within g second voltage range to make the peripheral circult
operate gl the second voltage {8.g., 19 0058-0083; Figs. 8-11; Low power, high yield
memory as described above may be included in any processing devices
including a memory, such as SRAM}, wherein the sscond vollage is lowser than 1.1,
and wherein the memory core celf and the peripheral circuit are formed on a single chip
{e.g., 44 0061-0062; with the voltage level for low powesr, high vield memory used
in circuits including DSP and display controller being less than 1.1V}, and the
peripheral circult is external to the memaory core cell” {e.g.. T4 0058-0083). Mohammad
teaches the fimitations as given above, hovever, the reference doas not expressly
discloses a peripheral cirowt unit which is a separate device from the memory core, Jt
would have been obvious to one of ordinary skl in the art af the fime the invention was
made o have peripheral devices connected 1o a memaory core with the pericheral
device alse having a predetermined vollags which s lover than T .1V for the perphersl
device having both a digial signal processor with associaled memory because DEP
cirouiry are commonly used in different tvpes of perivheral devices with the low pover,
high vield vollage level providing fow power consumption which bensfits the overalf
sysiem. Furthermore, location and vollage level of the integraled circuit elemenis/units
are design and fechnology refated. See for example, as an evidentiary document,
Faragraphs [0117]-[0121] of the disclosure by "Shay” (US 2005/0133852 A1), Shau

teaches by changing/adiusiing the design or fabrication paramelers the vollage range
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for different unfls such as memory call and logic/peripheral circuils can be Kepl the

same or different.

2 in regard fo claim 2 Mohammad further feaches:

‘wherain the first voltage s lower than 1.1V {e.g., § 0045; the voliage levelforiow

power, bigh vield memory may be in range of 0.8v to 1Liv).

3. in regard to olaim 3 Mohammad further teaches:

“an inpul/ouiput unit glectrically connected 1o the peripheral circull and the memuory core
cell {or operating in a third voltage, wherein the third voltage is lower than 1.1V {e.g9., §
0045, §90040-00581, 99 0070-0077,; Figs. §-8; the low power, high vield memory

includes input/output circuils o read/write data fromio memory celis).

Conclusion
The prior art made of record and not relied upon are as follows:

1. Sunwoo et al. (US 20090067217 A1).

3. Shau (US 20050133852 A1).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(571)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, Ann Lo can be reached on (571)272-9767. The fax phone
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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 2131

Monday, January 21, 2019
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EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

N
\
iDBs
\
\
\
N

Default
Operator

Plurals

Time
Stamp

L1

491

VDD near2 ("1.0v" or "1.0 volt")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:14

L2

1508

peripheral near5 ((voltage or power)
adj (range or level))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:15

L3

17

1 and L2

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:15

L4

3177

(memory near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:18

L5

1 and L4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:18

L8

22

((((volatile adj memory) or SRAM or ??
RAM) near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:28

L9

52

Yuan-Der-Min.in.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:29

L10

32

Chang-Yen-An.in.

US-PGPUB;
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ON

2019/01/21
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USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB
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L11
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Huang-Wei-Ming.in.

US-PGPUB;
USPAT;
USOCR;
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DERWENT;
IBM_TDB
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US-PGPUB;
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- | f1Bm_TDB : =
L19 {2289 ((memory near5 unit) and (peripheral §US-PGPUB;{{OR ON 2019/01/21
near5 (circuits or unit or section))).clm. {USPAT; 17:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L20 1 19 and (L9 or L10 or L11) US-PGPUB; {OR ON 2019/01/21
USPAT; 17:39
USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
L21 {78 ((dynamic adj random adj access adj US-PGPUB; jOR ON 2019/01/21
memory) or DRAM) near5 peripheral USPAT; 17:39
near5 (input$output or [$10) USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
L22 {6 L21 AND ( (GO6F12/0238 OR US-PGPUB; {{OR ON 2019/01/21
GO6F12/063 OR G06F12/0692 OR USPAT; 17:39
GO6F12/0882 OR G06F13/4221 OR USOCR;
GO6F13/4278 OR G06F3/061 OR FPRS;
GO6F3/0653 OR G06F3/0656 OR EPO; JPO;
G11C11/40615 OR G11C11/4074 OR DERWENT;
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"6363014" "6551896" "6570787" USPAT; 18:00
"7692979" "7894294" "7594129" USOCR;
"20030031043" "20050010746" FPRS;
"20060120138" "20060140004" EPO; JPO;
"20060192282" "20060259679" DERWENT;
"20110252253" "20050010746" IBM_TDB
"20060047985" "20090122620"
"20100005439" "20100074043"
"20100095137" "20110069562"
"20120182076" "20060047985"
"20090122620" "20100005439"
"20100074043" "20100095137"
"20110069562" "20120182076"
"20130135955" "20100008172"
"20130046941" "20130132660").pn.
L24 {3814 ((((volatile adj memory) or SRAM or ?? {§US-PGPUB;{{OR ON 2019/01/21
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f i i
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US-PGPUB;
USPAT;
USOCR;
FPRS;
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IBM_TDB
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2019/01/20
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((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB
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(voltage or power) near5 (level or
range)

US-PGPUB;
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USOCR;
FPRS;
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IBM_TDB

OR

ON

2019/01/21
11:27
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25

S24 and S25

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:28

S27

257033

(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:43

528

1055

S27 nearb S25

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:44

529

42

S21 and $28

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;

OR

ON

2019/01/21
11:44
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DERWENT;
{IBV_TDB

S30

41

S29 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:44

750

(lower or less or below or smaller) US-PGPUB;

near5 ("1.1" adj (volt or "v"))

USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

2019/01/21
12:23

S32

S30 and S31

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:23

833

S27 with S31

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:23

S34

1241

(lower or less or below or smaller) with {US-PGPUB;

("1.1" adj (volt or "v"))

USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

S35

905

S34 and (@ad<"20120717")

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

536

13

S21 and S35

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

S27 with S34

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:29

S38

14

S27 same S34

HUS-PGPUB;
HUSPAT;
USOCR;

OR

ON

2019/01/21
12:29
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IFPRS;
HEPO; JPO;
YDERWENT;
{IBM_TDB

839

13

S38 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:29

$40

750

(lower or less or below or smaller)
near5 ("1.1" adj (volt or "v"))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPQ;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:34

peripheral with ((lower or less or below
or smaller) near5 ("1.1" adj (volt or

"))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:35

S42

peripheral near5 ("1.1" adj (volt or

")

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:36

$43

$42 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:37

S44

1508

peripheral near5 ((voltage or power)
adj (range or level))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:38

S45

8270

("1.1" adj (volt or "v"))

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

546

$44 with $45

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

1547

N
N
N
N

1544 same $45

{US-PGPUB;

OR

fox

12019/01/21;
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USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

12:39

548

10

$44 and $45

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

$49

10

$48 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

S50

228

S34 and peripheral

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:23

S34 with peripheral

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:23

S52

23

S34 same peripheral

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:24

553

19

S62 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:24

554

DDR near5 (volrage near2 range)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
14:25

1/21/2019 6:22:03 PM
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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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Pl S B 5 PR b — AN W3R4T Eb 85t (1102, 1104, 1106), Hrp 2448 5 B T 01
R D> — AN A I, {1512 08 A7 At 3% 12 2 1 N RIS (1 108D, A7 WIS 15 12 1 JUAT it 25
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[0002]  TEIARIHEEALR G B, X TAZ #5282 /0407 B8 M 7R SR PR B i o Ak 385 1
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MEPIEASFARR e N T A7 i 25 15 SR, K 22 Hf fi 28BS NI, AR E AN 580 T — IR A7 1
R SR RAE A HLRE =, X 2 REE R AUE T . IR 2 A ni A7 i as O A P18t 2 Fhoh
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[0010]  [&] 3B 7= HiKs i) REBIL Gu A7 i 5 B () BITAT A7t 28 05 7 2 481
[0011] & 4A 75 Y MR B A e I STt 7] B 78 1S B0 2 AR A7 ik s B A EEARL

4

222



CN 102187323 A W BB P 2/11 T

[0012] P& 4B 7= L AR AR A2 BH 2 it 9] 116 R AR I 2 265 1Y) 22 R A7 fils B AL LI RILAT i 7 425 1) 2%
5 BRI o

[0013] & 5A-5D 71 H AR A e BT 1) S i) I 8 14 22 A% S U3 L AT A i R 1) — R =L
PR,

[0014] P& 6 7% HAAR B A 2 BH FA) < e 9] T B8 1 s 910 P 22 4%« SOUB7 ) L 9 A7 il B A B ) o i e
Ko

[0015] P& 7 7% H AR A AS 2 B 1 s e 401 1 R 1 B O 22 B A7 fih o 4 TR 2 11 22 2 08 L A AT
AL

[0016]1 & 8A 7 45 HEWRT 5 12 45 2 B S S AT AR 48 AR T BH ) S i ) 1 Pl 7 oo HH 1 22 A% A1
FEAAT it 2R AR P A LA At 25 1 & O (R

[0017] & 8B 7 AR 3 A e BH 1) si i 49 i) b F A R geAE N B 7 A oR i 2 04 H
AT 2 B = A BT 25 4%

[0018] K& 9A 7=t ] 8A HHoR HH 45T B, FL AP AR 4R LA R 4 Ak BH S (X B 7 oo H
(1128 4% WG A7 i A AR SN PR AT e TR) e 1 1 B o

[0019] & 9B 7= HH AR A s BH g i i 49 pr Ak T R B SR B 7 A s R Y 282 08 B3R AT
T RRAR PR — A AT RE T4 o

[00201 & 10 7~ FH AR A e HH ft) S Tt 491 1) FH AR A5 A7 i # B B 1) S FUAT il 2 U 25 s 2 Hh
EN T ST PR 2 7 vk (g ) D e B

(00211 & 11 78 AR A & IH I SE 9] i B LOA 1) 7 A I FE 4 A2 ] o

BIAZEAR

[0022] A HH KT8 Al i A7)0 A Al 7947 i e 3o ) 2 B A8 55 T B AR FE FFAT M AT X A7 A 2
PBEHL AP 25 0 i B R PR AR R T v . i, A s 3 H 28 o] AR A8 75 2
(R R] TB) B P ICVT 22 A7 fifh A VR SRR S i it 8 05 AR HLASE 2, DA 220 8 A fi 25 05
ANFEAT FH A BT, B AT m) DABR S T A it 25 T8 SRS H IR RY. o 55 22 6T W, (7 A #5458 il 25 0 ) LAATE
1S AEAH [RINF R B N 22 D5 AH A AR IS S I HARAT A i 05 i BE ANV 2T ReAsE N — o Tkt
02 R (K, U FRAHERETT LA S B S ORI T . AT PERE” R 75— 5T (K ) B Py A7-fift
FRRG AT AR o A7 B ) Wi N2 IS [n) A0 58 i m) 3 BUBEAE X A7 At 28 32 G sl At A7
i 28 R G T R 2 BTN 2 )G I 2 R A IR RE & . v sl e ifr el PE R 37 Le
e AR m IS, 7 AR B T AR RIR DL S B A e BRI T Lo M ERe B
I e GRS A7 it 425 ) 28 AT A 128 N BeAR S ) A7 i 25 5 AR B, 4015 B D A7 A 25 O v
HENTT g

[00281 A A ¥ 75 vk SEFAR ] LA FH 4% 2 A7 i S5 S EORN 2 A2 A7 A b, Hogb e vt
UGB AR 2 R HIRE B R T AT R G ERE B A /DRI o 22 12 A7 fiff 25 B P 15 A7 fils 25 505
J s FTIRAT it O F B R o BRFR A « REFUAT it o 3287 (C“VMD ™) [— A B MRS 5 1
Ho fefitias s o] DLUE SISV Z I A A3 CDRAM™D it F s

[0024]  PEAEIATE LU T 77 AL £ — /D W P ROR B G A7 f A e i — e Ui W . A
NP HR Z AT AR U . FESE /N R AR T VA SE R

[0025] i A
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A7 it A AT LA B0 A5 M PR R XU A7 i 2 B (“DIMM™) FRIAF it B T T EN
LB 2228 35 T DRAM GBS 1 o 8] 1A 78 AL HE )\ DRAM GBS 1 (19 551> DIMM f) %5 BEAL I .
SRIGTE IR b2 de— A8 A DIMM, JF H A g i i gs 4 i — ek £ 4 DI, 1B
N HLEEAR 106 2 BRI 7 A5 102 MIAZfif 2830188 104 FISR R . A7 A 102 A
POAS DIMM 48 112-115 fFIPYA4S DIMM 108-111 ZH . fEfiE2edasibles 104 B NS ez
RETMAL S 8% 1S TR 4y, B PR A DIMM 108-111 BAAZ A DIMM 108-111 K% [¥ -4
AR, I HAA A 102 511 5N RS R HAR = Z A () anvh Je b BB 50 X, &—
DIMM 2 HEE 11 118 547 i as 4 hilae 104 ST HUIRA S . 0 118 2 EIE N AF A iil#g 104
FTFAE RS 102 FIINBPE 5G4 LA DIMM 108-111 S7E 825 H1 25 104 2 ) IS5 5
sk, BE(s 548 DIMM 108—111 HH (¥ DRAM U5 B 5770 234 28 104 2 [a) FF4 7 e k3%
10 118 AT LLSZFE SR ELHR 2 (USDR”D CRUELHE 2R (“DDR”) DL A 5B & S 4% 125 . SDR 3511
SERRI PP BA AL B IR, BLA DDR TR HIETE VSN R SN B 5 5 0 BT A AT B
RIEFAE . AP RS HIAE 104 A1 DIMM 108111 A LLA%ACE 24 AR 4% SDR F1 DDR & 3% 3 H %
W e o« AT DDR o ok 58 A IS0 I AN U, B0 (5 5 A0 [R] BB BR AT B8 4R, AH b 4 s =
FEEAT A EAR AR S A o
[0026]  DRAM 1% 1y K LU AT il 75 HH it 1495 R0 0 25 2 ZH RGERT A PR 4 DRAM A7 fih 28 2 TG 45 44
H . FRAS DRAM G A AR AZAE S HACAS BT, LU AT DA LI AR R “ AR WOV 4ERE 4
YA B LUK R TG, B/ 2 o H A DRAM T B 200 [HIER A 07 [ NS TERE R G o 2
oo WHE 2 (KRBIR BT, B — G R 45 H AT XUE 5 200 422 SIAT fR A 5% < IR O 5% LA
Ke BURRASZE o BT, FEAEAR 0 28 RS x Bl AT R R ME 548 U9 M5 5 46 204) B 24T fiE
25 202, [Pk 0 L H S vy #lTAT R LB 5 8 U5 52k 210D RS BN BOR A
206 A Mgy 2080 fEfifids PIUh TR T8 kb i, A o0 212 A7 T1E 5 204
210 A2 S Ak
[0027]  MAFAEF s 104 K% BTk 2 102 (1 #2036 READGEE) JWRITE() ACTIVATE
GBI~ REFRESH CRllETD 1 PRECHARGE (TR B o A2 FHIRHIE S A (5 5 4 k. #5551
155 TR A AT FIHRAE, DR HBEE 5 AR R AE EPAT A2 11 DRAVL B A A 8 A7 £ AR HiUhE
FAAT ik sk A M kb, 5] 1, ACTIVATE iy 4 FISIE $4 HM5 ‘5 FI AR IR ZE DRAM 35 P K WIR AT
FEARFLT AT ACTTVATE iy 4 FAF A AR e M A T M B 2H % . READ A WRTTE fiv-4 H 52 HUAI 'S
N5 = LLEPRIRAE DRAM B F AR IR A7 A AR RN B0 AT READ FTWRITE iy FRIA7-fits A
HEANZ) Mk 2H R
[0028]  FEPHANA U5 A DRAM DS 200 P74 P A7 1l U BT - 15 58, A7t s A il s CR
N RIEFRE DRAM JBr A 200 AT HLE AIAZ A (AR BE ¥ ACTIVATE 54 5 B U3 2 771
PR 8K ELHY B 16K By AT T A T By S50 B A7 0 1k P ) S O 38 e HOvR, R
SEAF A A HE B RN A7) ML N ER 2 S READ/WRITE fiv4 . $0HE 5 2% 1R/ R 58 e K P 4
&F READ/WRITE 5515 I LU R 8 . SRR RS 2 18 IAE 25040 Bl i R 58k = 45 Bl
FHr R AT ¥ READ/WRITE £ (O )5y DL A il 3 A DS 25 AR5m N / Sl R e . i
AU, B TR BB 4 B 8. 1 DRAM U3\ BB a7 fits 45 READ i8R INF, .05yl ik i
£ 118 (M5 T L U8l S AT W N o 5 R K B g 52 i N A7 fiti i READ 15 3R &35 1148
Pobhe ity K/ B 64 LURESE 2 S 4 (D 64 A Hum(E 5 48k 128 &M S 40 F#Eid
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EHOASCRE 4 52K [CRE DRAM i 1 IR A7 At AL ERe i [+ H A7 itk 2542 2% 17 51~ READ i
SRORIE 32 AT (4x64 HoiRF =32 ADEER . S — U7, BAT 64 Holr 5E 2R S e Ak
BLE A SRR 8 78R E 1) DRAM 5 F AT Al R ABTHRma 1Y T3k A7 0 B 45 0 25 19 521 READ
iR A3k 64 T (8x64 U =64 FF1) RUBIE B,
[00209]  47E DRAM 5 v 1 [R]— A7 fi A4 P AS AN [RIAT A S B B, 76 o] DU ECEE — AT
HR R 2 1T, A 20E [AI 58 —AT , XA 4 7o H, DAAGH I PRECHARGE iy 4 LA B ACTLVATE #iy 4
BAAF 55 4T . PRECHARGE fir % 1ZAT 5 [A] 21| DRAM /74 14, K124 ACTIVATE iy A Bl I8 P b 132
B, BT LUK 2 201 . 7E READ 74 WRTTE 4> ACTTVATE 54 F1 PRECHARGE #4, 174k
R /DR E B LRSS o FER AR B, 7E55 - ACTIVATE %% — ACTIVATE firé-2
8], X iy S PR E— A 2 K2 50ns. [AIE, BRrIE ACTIVATE #7455 PRECHARGE 742 [H]4F
{EIR % READ/WRITE x4, a4 / il / ¥ B e F AR 2SN . AR, W 2R AN [FIAF
it A AP SEECEAIE - ) LA P A AN [F] A7 it A8 2 18] ) ACTIVATE = ACTIVATE I [R5 T K44 8ns,
BT CLR] DL K ZRAL BIAS FIAEAE R IR 4 o ERIE, T8 I A 4 AN [RI A7 fifs AR AP K018 SR AT LS I 58
A R, 24 ACTIVATE il PRECHARGE iy 24t 2 [AIANAFATE IR 2 READ/WRITE iy AW JUH
il
[0030] ] 3A 7R RS FE L B — AN HAA 8 LUBRRE S 2811 8 > DRAM 85 7 4L 48 DIMM 300
P MERIR. TRk 302 Ron MAFfig #s4 IR GR78 HD ik BIFR A 3547 8% 304 /AT
RV A B a2 Bk . AR 304 7 T AP AR 1825 5 DRAM .S v 2 AT gk b A7 a8
304 BiA7 R B AP AR Sl A 215 T, ARG DL SE AT IR 75 00 B R I 4 A e AT 14 e 2
fF— DRAM 35, DA/ A7 s 45 il b F 07 3800 HARRE i 215 S i0AR M. 29 A7 48 304
] LLEEppfr 4, 3F L B BR 5 5 T #5831 DRAM 715 1, LIZE Ak 2efas ko8 A £~ DIMM (1
ARG IEHEXT AN DIMM [IAZ B 17 ) o 2574 304 it M2 2T & 2 FTA 8 /1> DRAM it
By WAL 43 35 10 6 Sk 306 1 308 FE/RIIIBRLE . FHeAL QA7 g an it K ar AT #& 3
DRAM - J T AN FH 25 172:4% 304,
[0031] ] 3B 7~ HHAR Se DIMM B AE K78 o AT EE 3B (¥~ W P Bz, DIMME 300 Y T#T AT DRAM
B AT i 2 48 w2 B BCOAE R i 4, FF HLIBOE B 52 X 8 310 /R 94— DRAM GBS A 9 4H A
1To 454, DIMM 300 PY ()37 4T DRAVL B v 78 *1 FLAT B 58 a3 42 1 SR AT (K 524~ DRAM 85 176
[0032] {01 b= Zx ML P& 2 HEIA O HBAE, DRAM GBS AT IR/ LR & 8 (Bl 16K LLAF) . h T
T E A7 2k B WG R A7 25 N DIMM, 4 READ/WRITE #iv4 ] #& 2 B4 DRAM A5 A, 3 HAg—
DRAM 25 T S AR [RI4T o B A) 1R 1, 7011 8 > DRAM 385 2H R i 8L 8 DIMM i, 45— DRAM i85
WO BLEE 8K LURF AR [RIATHukE o ERITTY, — R30S DIMM ¥ DRAM B 7T 1) 8 X 8Kbit Bl 64Kbit,
KN TR S N7 4 N/ R SR A7 2640 T 64 788 512 LR .
Sy B TR D) 2% A7 Sk B BB Bk 5 N READ/WRITE w4 DIMM, it LG T- #4™ READ 2k WRITE 2
%, Ik 99 %6 [ H0E 1 DRAM BB JT AN A8 A 5 X 2 e B (I E A
[0033] EZAEATfEEREH

L NG AT i B AR AL 5 22 A BRI R R AR T A0 2> 4k VMD B A7 A ot i LA & T AT
2RI 2R A 2 1 2 6 77 FC 28 27 A7 48 (“ 2 B8 5T FCAs A AT 4 7D TEFEL STt o, 121k
A 7 AT LA DRAM 5 1o B 4A 7 AR YR A e FH IR SI2 A5 PP A0 35 A B AE U BR AR 412 B 1K) 8
A~ DRAM X85 i 401-408 FZ2 BRIy FCAS Z7 A7 410 [ ERAS 2 AZ 0P EEA7 i A AE 400 1955
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FERRIE o DRAMES A 410-408 1) RSy 2H Rl B0 2 — ANl 22 > DRAMGES F 1 VMD, Hoz 78 1 1T 5E
PRI HL IR .

[0034]  S4&EZ DIMM —FE, — D ERZ A MCDIMM AT DA 2225 70 B i AR b BT i A7 ik 2845 T 2%
a3l o K] 4B 7~ AR A i BH | SE T A9 1 22 38 70 AR 424 B A7fiBas 420 FIA7 (i 25 4% il 4
422 W R o LEAE RS 420 4075 45 HIH0 N DIMM FTHE 430-433 [ MCDIMM 426-429. MCDIMM
400 FLAT AT it 25458 I 25 422 A7 S5 AR 426429 (1) % B8 7 BU 25 27 A7 28 2 [0 [ 32 O 434,
LT 434 ALFE MAF At 2 dn ) 2% 422 BULFEALAS 420 2IE 155 1) R & DL BTl 2535 T 2%
422 FIAFAEBE 420 IR EGEEBARAS T BR B2 . 7R 280, 77l e s ) 2e 422 KR IX I 6
A IFAT B RIATAERS 420 B DRAM o5 7 o 12, /P A2 AT 420 [ MCDIMM 426-429 1%
B85y T 28 B3 AT 28 R IE A5 o MCDIMM 426-429 WA R — MU IR 15 2 I8 Il 28 B F A B8 .
¥ 1m VD RIE A a4 Bk .

[0035]  MCDIMM 5 22 #Z AL TR 28 S 4% o 9 a1, 24 W H 7T ATE 2 AZ A0 TR 25 T T Atz T, Horp
FAWIZIBAT — D2 LN, B2 2 A8 A2 S 25 R 55 T U — A W s
[0036]  [&] 5A 7~ HEAR P A & BH 1 S e 451 B 9 MCDIMM 500 (1 — s & MR 7k . MCDIMM
500 FLFE 2 > VD, HAr n Z24RER MCDIMM 500 AP () VMD ¥ 4% B 134, 8 4> VMD 7E K 5A
7~H H R VMD, o, SR bR & R 1 B 2 EEEL . MCDIMM 500 Pt & Bk A #5944 VMD
LR R TR SR AR D 2 M LA A A7 4y 502, T2 % K] 5B I 5C i1k £ % 77 Aic
LTS 502 I DNASIE) S H] . 45700, VMDy+ YMD,« VMD, « VMD,,, VMD, , A1 VMD,_, & 155
SR EEA 504-509 FERE R 2 M/ O 4L FF A7 4 502, 5 VMD VEHE 2 2 1% /) Bl 4 25 47 44 502 [11E
SERIIH S SR A S R, A VD W] DL — N ERE AN 285 Gt DRAM G5
B . MAFERS R HIES CRAR ) K% MCDIMM 500 HIar ATl “ar > 4e” s
FEAED 510 BIIAZ M L 2s T A7 48 502. RS VMD rid ik XL Fr Sk G W RELFT k 511D
TEWE 5A HHARIRIF 7 B EE D b S A B A a5 A

[0037]  F¥] 5B 7= AR A A BH (1) Sl i 8 110 20 — 22 1 A Wi 2% 27 A7 2% 525 KR ko .
Z P LA Zi AT 4 525 /748 512 I Z R4S 514 A, LK FELEs 71745 525 421
K] 5A [ 2512 510 IWATfifids s dlas 4 lein 2. w2 R BN Magihvl, 40 dm 2
% G i 7E LURFI A, BT B R AU [6] 72 14 357 2B ) B B3 DAL i o 928 Tl 2 36 3 %2 1t 0 1
AT A 525, EEI BB A, B BRI S I B — R S AT 515-520 Ko~ Kl 5B K
IRHIREA iy SRR R B PR Z a2 I 5A I VMD IR 5 1. ir 2RI B £ K0 Bl 2% 75
{725 525 PN FH A7 filf 542 ) 280 2 o BRI, 7EK BB 7, dv& DIAZF e 1k AAE fir-%
HH ST AR TR AR AT B4R A 2R R A 4B 15 S AR IR A O AT B A B BEAE 5 DL AR
T A i 25 323 1 8% 40 i g B Ay A %Y 72 VMD [ VD BhbiE . 5040, 2 ay A Bk & 2L B
VMD B, A7 it 2 48 A A1) A FE PR URZ VMD [ VMD M hL A0y 4. — B0 S, VMDD M bl 25
logr N ELHRF A LU HR

[0038]  Z5A7#% 512 B H il Ay 2 gL Pk . 2 M/ Bias 514 BRI AN
J7 A1 Sk 522 Fll 524 FiZR I, BFAT- 2% A — M AN K % HLIA) 53— B N I8 VD Mihik . £
B AP 2S 514 87 VMD Hiuhik s 386 B3 17 B VMD HhEFR IR K VMD 1A A SR IR E T 2R IKIE Y
£E. LK BB, S B IE S n DMEES Y 6 MBI N TR 'S4 E 4 504-509
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f77 IF) i 5k 504-509 Z&7s, HASH K 5A Hos il BIARSE VMD YR 5 AT Anid e VE R, 7EALTH
Ja Bt A 0T, TR A AERE 2 B R R BE A 4 22 35 23 38 25 77 2% 525 Ak #E.

[0039] U127 K] 6A-5B, & |BAF AR5 ) £5% [ VMD, RIA S 4+1 519, TEE 6A 7,
A k1l 519 WY M A IR 510 AL B 22 M 3 Bl et 7 7a% 525, Wi 5B 7R, %474y 512
B HE A a4 4+1 519, H VMD Hhhibfnay 444 R 1% 32 M40 28 514, HAR 51k B 5
FERIIE A 506 kA1l 5A 1 VMD,,, KIKAr 4 A+1 519, fERIKMS A+1 519 2 )5,
T4 1 518 LA 77 Al b 38

[0040]  TI&l 5B AT 7%, £ M40 i S8 25 /7 22 525 0] ik M FE 5 8 M B e A2 A A 25 (2
250 24 VMD (¥ DRAM 105 ASBE 2 7 5 28728 1) READ 8% WRITE 45 AH R I KR ke KN, vl §E
TR AR . 2T BUAS TAT A AT B R o W AT S B W dn S8 2 Adn %, 15
A T AT L B DR, v B0ES R 1 X R iy A 46 R I B WID (BN B A
B2 BT a0, 24 ABEHs VMD [ P ERZZ D DRAM G0 A 1 58 A KR U 45 2 08 K LA 75 2 A7
LRI, THERIS A R ) dir A (5] 1 READ 8% WRITE) #6455 Fl T45— 2247 25 1 BT READ/
WRITE fir &, M AT LA B S2E A — 2 A7 46 1 B B - — 22 A7 46 XS ONE DRAM 5
1 BAR TG PRI A X 55 0 B2 AF LR 25 ) 2 (R I B0 4% o 11 B P AT 36 815
B TR Ot w2 i d 2y v

[0041]1 P& 5C 7x AR ¥% A< e WA 1) S0 e B (V) 20— 2 B A i 2% 25 A2 527 e s tER 7R,
LT BCER T ATAR 52T W EIRN 0 B n—1 19 n e S HEFERF UL #R 52k 528, X 1 5A
R 2 A VMD R AR — DN A — N A ik R, W i S5 K 5B AT IR K, 7 iR s
HIgsAr a2 142 510 A 2 0%/ Bl s B9 A7 28 527 KIAN /0 B fr 4 515-520. fird ks
22 I % 529-534 W FHERER)) #E M 2k 528, B ir S G HE a4 i ir 2 b i A4
fE 5L EGIERLD VD 2 —o {EE 5C T, a2 WM& P IE S n MRS T 6 XY
THE ‘T 884 504-509 175 ] #i 3k 504-509 27 HAF A &l 5A 7= tH [FAHSC VMD 1 & 51 35T
Frice Wi 5C Frs, A 24 BB 2 Do AR . A Ay B AR AL B R
H R AT AT TR 1R VMD itk DA 5 i S 75 B 55 A B RV K] VMD B4 2 75 4 51k 1A
7] VMD, £E iy 4% IR BIASE VMD B O T, v 29k 35 B, X T 8 BTA 7 a4k
PR A 5 a2 Ny SRt & — RIEBIXT R VWD #h, 2 2% 7 Bl #s 77
a8 527 AT & n=2 520 HRF XL 3 2ITE n D arS 845 0 = n-1. R, B 4G4
n—2 520 445 VMD,, KMl , A7 UL A4 3648 n—2 @it 15 554 508 K v 4 n—-2 520 Ki%
3 VMD,, HHAhfy &b Fe8s F3e v n—2 5200 VIR, (LA f5 4 A2 B, B4 2704
S B ) ) B P A 22 1% 0 B8 25 A7 3% 527 BLARAb 4,

[0042] &l 5D 7% H AR S A ke B 11 St 49 B 1) 7 B P i A R PR 8 -2 PR B PR IR .
bl =1 Ay L PSR E . @2k -2 B85 AND (5) [ 530 % /745 / V4L
75 532 LL A BENIAF BT 5 C“RAM™D SERHE ] 534, A B0 533 EAHA Bl a2 I8 3%
5 n—1. AND [ 530 $2HUR N AEBEAN -4 A0 ) VMD Mk FLB e R Ge P55 . AND [ 530 fid
B RAE SR VMD $hhk VT R ) VMD,, F L HE R 1R B AT R/ TR 532 R IRIERRE S .
AND [] 530 B U 215 5 LU E B A7 28 / THEER TN 847 474, HLAND [] 530 7] LLFECE il AE
A LTRSS BRI AR R IBIEBAE T . BATES / VHBLEE 532 JELE M AND [ 530 £ 3
TEREAR 5 Il B A7 4 a2 ELIR XTI YD, , RIE 2 WIS s . %7+ / vHEs 532 1440
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FE U i 2275 1] 5B Pl B AT SR AF SR a2 R 0 B TH L o RAM 2 I 456l 534 48850 B A7
28/ TEHEE 532 WS ALY .
[0043]  — &I &, AND [ J7EPFT-A I AT SATNY. T ELRE « 171 4 i . T LeRr “ 171915 5 HL
TEFIAAE 5B 2D AR T Bedr <07 IS4 HE 0 R T BB iR “0” AE 5, Hirp Hotise 17 A
“0” I LLar BMRERAE SR m R e e o A A 1EHEES 0 &2 n—1 1) AND [ ) A] LA FE B L0455 A1
FE P RAERS . ARSI S LEREC0” AHOCIHIME B3 AR S Eedr < 17 A1 CIAE 5 H ik 2 I8
SR o AND [ JELFE FE LA A5 5 26 b1 S AH A LU AR XTI, VMD [ VD BB b5 A7 sie & 421
ELREM ELAREIRL . AND [ 13R85 R 25 A7 4% / VHELRS 532 %ar i X B - Euke < 1 7L 5. i,
i 15% VMD, , (1 VMD Hiuhil £ 5 EEARR AT 11-+- 1101, AND [ 530 L35 I AHSS 536, 1L e #5704k 538
EREAND 7] 530 BE S HL s [T, W] 5D BIToR, 24k ANTE A2 R T VMD i ik DG Fc il
HE Clese 11O B, M HERE S SRR | Leos 1111, EHLAND [ 530 S 4ehE 5 45-&Hhn S5 47 8% / 115k
R 532 KA R LU« L7 HIL 1B =, S A7y / THELES 532 8ifr 2 3G 5444 508 L.
AT A IR, #ECAND [ 530 1 LR EL 4 20— 1“0 7L, HOAND [ 530 ANHHAE S
B HHOCE Y T LRy €07 BHIRIS 5 . LT, 29 478% / THERR 632 A8lifFm 2 BE S4dkis
508 |,
[0044] 5| 6A 7= Y AR H7 AS i BH ) 92 i 9 7 . 1) MCDIMM. 600 FrJ 7 = P38 7= » MCDIMM 600 43,
Fi FH VMD, AR 4 A VMD LA % 2 % 73 Bl #s 75 A7 A 602, o & &9 FIM 0 B 3 i3L,
A~ VMD L5 RS DRAM 5, HL 22 5 73 B9 a7 A7 4% 602 B] LU b 227 & 5B-5D IR [ AR AE
WL E AR . A4 2k MCDIMM 600 £ 54 51> VMD (1) DRAM 85 1 148 2 22 B 43 Fi % 7547
#5 602 MPYAME S LS 604-607. 2 WA a2 B81E 608 MAFEAE #5458 a4 CRas D ik
B2 B 5T ICES A7 A7 4y 6020 TRYE logw, Ierb 2 85T 4, VMD W LA 73 FiC P EEdRy VMD Hidik 00,
01,10 F1 11 22—, ik IR 36 A8 a2 o DAAR R 3R BG4 a2 (1 VMDo - &R~ VMD 1 i A
A LRI R 4 FLES HRUEL 7 3k GEITXGEKL # Sk 610) BT &R I H: B S 2dis S 48 ah
7T Ath VMD FE S o
[0045]  FEFE 6A-6B [FI7= 57 MCDIMM 600 5, TEANAF il 2314 SR ¥ B 1> DRAM ot o DRAM
BRI [ B 52 IR SR R 5 AN R i S AH R AN RO A7 A 28 18 SR o B4 VMD T8 Ik iy 4 &
e A FAT I B QIR S S A5 EdE . BRI, @it %48 DIMM O ERE I 3
HIREIR DO B /D R LR R B RE B . 2R, SR S8 DT AH L, IR E03E S 2k K/ 1% 4
DIMM (R3O S 2 R/, T e 75 B 8 2 1) B TRD e A& 1 2540 o 190, 50 AT AR 23 o458 /N 1
EATALEEE 34y, Fe P ARSI 4 8 I VMD S e s AR B R IR BT i B e il g . LLIZ R 7 AR
ATACECAR G N T A5 H A& S8 DIMM A A 2085 I 75 R BT [R) it o 22BN R AT A0 S8 AR B[R] (-] R AT i
A FR G e B A S s
[0046] < RH 1 77 vk S Tt

T 27 s AL A MCD LMM [ 254> YMD [ g BB 7 FERTIR A R B IR 5 R SE ] . A7k
2 O T L AT AN R SAERE 0. 8 U, A7l 2505 7 ] LA N 17l 78 18 K i 2E V&
#J) Cactive) B AP AT O ASFE AL FRAT it 25 15 SR B, A7 At 25 05 A v DAGE AR HLASE K,
HPAF A 28 O 7 B LUAr AL RE B, 12 A LR B AIK T 05 20 M A 3L A7 i 25 175 K 0T 75 I Be &
{2 R g 2 DLAAESRE N BB A7 At 0 i 2 IR AR AR AP A s O 7 BR S P s Y. T 5 — A7 1
HEE R o BRI 24 BFA7 i w5 10 1 A7 AE 22 A7 il A H T, b T 15 AU 2 [ A7 ik i O v G
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AR AT A L) S R 1 3 5800 .

[0047]  JERLAEFZIE S ASLE AR ] A B A7 i o 00 1 ik T BEAR 00T AT B R bLBE & A T35
FeAst 2P (OAF s 2% 0 A 2 BN EE Cpower up), SX B8 00 T Wi s ek 18] o 451 G, Bhe T PRAR A 2
I e AR 22 N A7 it 2 0 Ak me m ) AR eI, AR, AZTE Sz A R
IR Z HEREFR il o A7 fil 45 05 7 Ab T Ih 3 PR U, 1EH BOA7 fig 25 85 Ao Uy 2 A ] Be Y,
A7 fis 2805 e 2004 B0 B, PRLEGE N FIGR HH D28 T st S0 bb 0E AFRIR AR A LR e 2 5 %2
WU TR &5 208, A F oh 3 PR R B e VY 28 B i, (H2 S UK A G ds RGithRe. A
T IRANITAT A 0 R D0 LT T BT TR), R 22 A7 Al 25 0 I8 ] ARG E BB A 2D T 3T PR AR
Ko BN PRI AEAS R BRI 20 0 P RE BT 4 . 2R M0, BB 1T 48 I A S B9 35 I oas
P TR A fi e o0 A 0 T 7 1 SR I [R)

[0048] AR BHIK /5 V5 SEEBI G T 12T £ 2 1% 43888 1 id— ek 2 AN T LA 3% BH 1,
BRL 4 6 s 1 VR A S e AT LA S8 4 E A i), HOC B 7RIS AT I A1 A 4R iR 25 8 N ER
ZAN G ZETE . B 7 7 AR YR AR B S 1 22 AR 11 704 HL IO R B A7 il
R H A% 702 (¥ MCDIMM 700, MCDIMM 700 £ 40 b 2225 [ 5A #HIAR BTN FE AL & 11 2 % 43 fic
R BTATAT 706 Fl 2 A~ VMDo AT 7 Fros, A7t g 2 702 Fo B A N #TIZER 708 F1 P E A7
2 7100 KT REAS VMD B8 H 115 BT DAAE Al 78 Bt /7 4 710w, HAS R B 75250] BASE
A FHAT il 242 25 U 352 i 708 $0AT .

[0049]  JyyhSiil B IEAEIE T E 2 AL PSS B — AN B2 A~ N A s AT i #E e Ak A7
fEZS A MERE R / BRE AR IHEHLR AR D E MV E R Rk R
PROLPRVE 00 B &, 3 BOZ AR E A AT i A B e P REAT / BB SRR . S 0] DU /)
RBATIHE) CTET D IR/ BEE W HE (“TEC™) i /D BE B IR e B (“EDP ™) mRn] 3% R 3L
KA B P REFL / BREE B AR T B AL G IE b v . B R & DA /M — Bk
ZA N TET SR T iR N H JLF-4 715 58 s ] 474l S A He R AL A s = )6 Ut
IAF AR R ANTE B b AL BRI AR T SR B, AR AT AR LA A O 1N Sh R R B AR S, 1
ATt 8 S U AR LA, (76l 25 05 7 BB R BR I WV + N — A7 i s il =K. PR,
TET JEME e & . %9 — 10, BB & TEC Il LL R 75 Rl T 1 xH B 174l 2537 3R 1 2%
Gy AT fig 2 s (B E AT AT X e A7 figg i o i 2 N1 B X, X9/ T 96 HLAEiR T
A7l 25 0 N I )R B T+ R E A TRT RS B4 . BB = N i/ MME EDP $fit
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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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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Der-Min Yuan, New Taipei City, TAIWAN;
Yen-An Chang, Miaoli County, TAIWAN;
Wei-Ming Huang, Hsinchu County, TAIWAN;
Applicant(s)
Etron Technology, Inc., Hsinchu, TAIWAN;

Power of Attorney: The patent practitioners associated with Customer Number 27765

Domestic Priority data as claimed by applicant
This application is a CON of 13/922,242 06/19/2013
which claims benefit of 61/672,287 07/17/2012
and claims benefit of 61/768,406 02/23/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 10/24/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/151,347

Projected Publication Date: 01/31/2019
Non-Publication Request: No

Early Publication Request: No
Title

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT
Preliminary Class

365
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PA..
PTO/AIAIS2A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0851-0051

1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
tUnder the Paperwork Reduction Act of 1995, ne persons are required to respond to a collection of information unless it displays a vatid OMB controi number.

\

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIAB2B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number N/A
Filing Date N/A
Der-Min Yuan

First Named Inventor

Title DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED
DISPLAY PORT

Art Unit N/A

Examiner Name N/A

Attorney Docket Number |ETRP0O143USAS3

SIGNATURE of Applicant or Patent Practitioner

Sinaurs /Winston Hsu/ oo 110/03/2018

Name Winston Hsu ﬁegiatration 41526
umoer

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signhature requirements and certifications. if
more than one applicant, use multiple forms.

I:I *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to compilete, including gathering, preparing, and submitting the completed
appilication 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-PT(C-9199 and select option 2.
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Doc Code: PA..

A PTO/AIA/828 (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMS 0651-0051

t}.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are raquired to respond to a coltection of information uniess it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

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

{ hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our aittorney(s) or agenti(s), and

to transact all-business in the United States Patent and Trademark Office connected therewf(h for the apphcat»on referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: f -~~~ - T

OR !27765

| SE——

D I hereby appoint Practitioner{s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmiital letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/B2C.)

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

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

OR
Firmor
individual Name

Address

City | State ] | zip
Country

Telephone l Email {

i am the Applicant (if the Applicarit is a juristic entity, list the Applicant name in the box).

|[Etron Technology, Inc.

D inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally incapacitated Inventor (title not required beiow)
Assignee or Persen to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)}(2) was granted in the
application or is concurrently being filed with this document) {provide signer's title if applicant is a juristic entity)
SIGMNATURE of Applicant for Patent
The undersigned (whose title is supplied bgjow) i?gqtharized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature /’,2/4//,//{,/&7/, | Date (optioraty | UEC 2 2 2017

Name Tony Wang
Title Associate Vice President

NOTE:; Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requiremenis
and certifications. If more than one applicant, use muitipie forms.

DTotal of forms are submitted.

- s

This coliection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required fo obfain 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 {ake 3 minutes ic 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 andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Depariment of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0. Box 1450, Alexandria, VA-22313-1450,

if you need assistance in completing the form, caif 1-800-PTQ-9199 and select option 2.
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PTO/AIAMT {06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it displays a valid OMB controf number.

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

272



PTO/AIADT (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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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PTO/AIAOT (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
4.8, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

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

274



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 ™\
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 | Braminer Name N/A
\_ Practitioner Docket No. |ETRP0143USA3 -/
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. t 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

B applicant.

attorney or agent of record. Registration number 41526

attorney or agent acting under 37 CFR 1.34. Registration number

{Winston Hsu/f 10/03/2018
Signature Date
Winston Hsu 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*,

I:I * 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 o the requirementis of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. if you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the 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 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 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 {o an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Porticns or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

[ 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove

Inventor [1
Legal Name

Prefix

Given Name

Middle Name

Family Name

Suffix

Der-Min

]

Yuan

]

Residence Information (Select One)

US Residency

e Non US Residency

Active US Military Service

v |

City  |NewTaipeiCity J|Country of Residence |

Mailing Address of Inventor:

Address 1 No.2, Lane 10, Jhongsing St., Xinzhuang Dist.
Address 2
City | New Taipei City State/Province ‘ |

Postal Code

Countryi

| W

Inventor

2

Remove

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| El Yen-An

[Chang

Ht

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City |Vliaoli County

||Country of Residence i

v

Mailing Address of Inventor:

Address 1

No_ 26, Bade 2nd Rd., Toufen City

Address 2

City

| lVIiaoIi County

State/Province

Postal Code | |

Countryi

[

Inventor

3

Remove

Legal Name

EFS Web 2.2.12
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PTO/AIA4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Prefix| Given Name Middle Name Family Name Suffix

| El lNei—Ming | Huang ‘ El
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

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 winstonhsu@naipo.com | Add Email | [Remove Email
Application Information:

Title of the Invention DYNAMIC RANDOM ACCESS MEMORY APPLIEC TO AN EMBEDDED DISPLAY PORT

Attorney Docket Number| ETRP0143USA3 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

EFS Web 2.2.12
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PTO/AIA4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

ETRP0143USA3

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

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.

e Customer Number US Patent Practitioner

7765

Please Select One: () Limited Recognition (37 CFR 11.9)

Customer Number

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

4

13922242

2013-06-19

Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

13922242

[Claims benefit of provisional

61672287

2012-07-17

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 ~dd

by selecting the Add button.

EFS Web 2.2.12
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PTO/AIA4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | ETRP0143USA3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

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.

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

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
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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. 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 Application 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 ligquid
crystal panel when a frame displayed on the liquid crystal panel is
frozen. Thus, power consumption of the graphic processing unit can
be significantly reduced and battery endurance ability can be

extended.

[0004] In addition, a timing controller supporting the panel self
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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 liguid
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 sgelf 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/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/output unit is electrically connected
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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/ocutput 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 objectives 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 is a 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 contrcller of a liquid

crystal display, and the dynamic random access memory 100 is
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compatible with a single data rate (SDR) specification, a double data
rate (DDRI) specification, a double data rate two (DDR II)
specification, or a double data rate three (DDR IlI) 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/ocutput unit 106 is electrically connected to the peripheral
circuit unit 104 and the memory core unit 102. Please refer to Table
I . Table I illustrates operation voltages (specified by the Joint
Electron Device Engineering Council (JEDEC)) of a dynamic random
access memory operating in the DDR [ specification, a low power DDR
I specification, the DDR Il specification, and a low power DDR I

specification.

memory core unitlperipheral circuitlinput/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
I 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 Table Il ) can not satisfy requirements (that is, the low

operation power consumption and the low standby power consumption)

of the embedded display port (eDP) version 1.3.

[0013] Please refer toTable [I . Table Il illustrates operation voltage
ranges of the dynamic random access memory 100 operating in the DDR
I specification, the low power DDR | gpecification, the DDR 1[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 1 specification, the low power DDR [ specification,
the DDR Il specification, and the low power DDR Il 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 I 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 lowpower DDR 1 specification,
the DDR II specification, and the low power DDR I specification are

a third predetermined voltage, where the third predetermined voltage

is lower than 1.1V.

[0015] As shown in Table I, because the operation voltages of the

memory core unit 102 in the DDR [ 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 [ specification, the DDR 1l
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 1 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 lll. Table Il illustrates cperation voltage
ranges of the dynamic random access memory 100 operating in the DDR
I specification, the low power DDR [ specification, the DDR I
specification, and the low power DDR Il specification according to

another embodiment.

memory core unit fperipheral input/output unit
102 circuit unit 104 106
operation
voltage 1.8vto.1v < 1.1V < 1.1V
ranges
Table I

[0017] As shown in Table IlI, operation voltages of the memory core

unit 102 in the DDR | specification, the low power DDR | specification,
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the DDR Il specification, and the low power DDR Il 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 | specification,
the DDR Il specification, and the low power DDR Il 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 ][I 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 IlI, because the operation voltages of the
memory core unit 102 in the DDR 1 specification, the low power DDR
I specification, the DDR I 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 1
specification, the low power DDR [ specification, the DDR II
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 [ 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/output 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] Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made
while retaining the teachings of the invention. Accordingly, the above
disclosure should be construed as limited only by the metes and bounds

of the appended claims.
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Claims

What is claimed is:

1.

A dynamic random access memory applied to an interface port,

comprising:

a memory core cell, wherein the memory core cell is supplied with
a first voltage within a first voltage range to make the memory
core cell operate at the first voltage, and the memory core
cell is a volatile memory cell; and

a peripheral circuit electrically connected to the memory core
cell, 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 memory core cell and the peripheral circuit are formed
on a single chip, and the peripheral circuit is external to

the memory core cell.

The dynamic random access memory of claim 1, wherein the first

voltage is lower than 1.1V.
The dynamic random access memory of claim 2, further comprising:
an input/output unit electrically connected to the peripheral

circuit and the memory core cell for operating in a third

voltage, wherein the third voltage is lower than 1.1V.
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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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