
UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE PATENT NO. 

16/151,347 05/04/2021 10998017 

27765 7590 04/14/2021 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

ETRP0143USA3 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

3080 

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

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

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

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

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

Der-Min Yuan, New Taipei City, TAIWAN; 
Etron Technology, Inc., Hsinchu, TAIWAN; 
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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PARTB-FEE(S) TRANSMITTAL 

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web. 
By mail, send to: Mail Stop ISSUE FEE 

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

By fax, send to: (571) 273-2885 

INS1RUCTIONS: Thisfurm should be used fur transmitting the ISSUE FEE andPUBLICA TIONFEE (ifrequired). Blocks I through5 shouldbecorrpleted where appropriate. 
All further correspondence including the Patent, advance orders and notification ofrmintenance fues will be rmiled to the current correspondence address as indicated unless 
corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" fur rmintenance fue 
notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I fur any change ofaddress) Note: A certificate of rmiling can only be used fur doirestic rmilings of the 
Fee(s) Transmittal. This certificate cannot be used fur any other accorrpanying 
papers. Each additional paper, such as an assignirent or furrml drawing, nust 
have its own certificate ofrmiling or transmission. 

27765 7590 03/03/2021 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., No.389, Fuhe Rd., Yonghe Dist., 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage fur first class rmil in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to tre 
USP TO via EFS-Web orby fucsimile to (571) 273-2885 on the date below 

New Taipei City, 
Taiwan 

Edie Hung (Typed orprinted mire) 

/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 

TI1LE OF INVENTION DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 
APPLN.TYPE ENTITY TATU 

nonprovisional SMALL 

EXAMINER 

F ARROKH, HASHEM 

UE FEE DUE 

$600 

PUBLI AT! NFEEDUE 

ART UNIT 

2135 

$0 

PREY.PAID I 

$0 

CLASS-SUBCLASS 

711-105000 

2. For printing on the patent front page, list 

TAL FEE( ) DUE 

$600 

I. Change of correspondence address or indication of" Fee 
Address" (37 CFR 1.363) 

(I) The naires ofup to 3 registered patent attorneys 
or agents OR, alternatively, 

1. Winston Hsu 
D Change of correspondence address (or Change of 

Correspondence Address furmPTO/SB/122) attached. 

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

(2) The naire of a single firm (having as a irenber 
a registered attorney or agent) and the naires of 
up to 2 registered patent attorneys or agents. If 
no naire is listed, no naire will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRIN1ED ON 1HE PA 1ENT (print or type) 

2. 

3. 

DATE DUE 

06/03/2021 

PLEASE N01E: Unless an assignee is identified below, no assignee data will appear on the patent. !fan assignee is identified below, the docuirent nust have been 
previously recorded, or filed fur recordation, as set furth in 3 7 CFR 3 .11 and 3 7 CFR 3 .81 (a). Corrpletion of this furm is NOT a substitute fur filing an assignirent. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STA 1E or COUN1RY) 

Etron Technology, Inc. Hsinchu, Taiwan 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual 0 Corporation or other private group entity D Governirent 

4a. Fees Submitted: 0Issue Fee D PublicationFee (ifrequired) D Advance Order- # of Copies ____ _ 

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

0 Electronic Payirent via EFS-Web □Enclosed check D Non-electronic payirent by credit card (Attach furmPT0-2038) 

0 The Director is hereby authorized to charge the required fue(s), any deficiency, or credit any overpayirent to Deposit Account No. 50-3105 

5. Change of Entity Status (fromstatus indicated above) 

D Applicant certifying micro entity status. See 37 CFR 1.29. 

D Applicant asserting srmll entity status. See 3 7 CFR 1.2 7. 

D Applicant changing to regular undiscounted fue status. 

N01E: Absent a valid Certification ofMicro Entity Status (see furms PTO/SB/15A and 15B), issue fue 
payirent in the micro entity amount will not be accepted at the risk ofapplication abandonirent. 

N01E: If the application was previously under micro entity status, checking this box will be taken as 
a notification ofloss ofentitleirent to micro entity status. 

N01E: Checking this box will be taken as a notificationofloss ofentitleirent to srmll or micro entity 
status, as applicable. 

N01E: This furm nust be signed in accordance with 3 7 CFR 1.3 I and 1.3 3. See 3 7 CFR 1.4 fur signature requireirents and certifications. 

Authorized Signature /Winston Hsu/ 

Typed or printed naire Winston Hsu 

PTOL-85 Part B (08-18) Approved furuse through 01/31/2020 0MB 0651-0033 

Date 03/29/2021 

Registration No. 41526 

U.S. Patent and Tradermrk Office; U.S. DEP AR1MENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 16151347 

Filing Date: 04-0ct-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: ETRP0143USA3 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 600 600 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 600 
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Electronic Acknowledgement Receipt 

EFSID: 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: ETRP0143USA3 

Receipt Date: 31-MAR-2021 

Filing Date: 04-OCT-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) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

762443 

1 Issue Fee Payment (PTO-85B) 4165641.PDF no 1 
c2f28a88208cca51 70e4 260e4a0e690ee bO,, 

4e35 

Warnings: 

Information: 

30532 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
0cca51 bdd1 077fcd7cc00ded4cb9c76cf443 

c262 

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 Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

EXAMINER 

FARROKH. HASHEM 

ART UNIT PAPER NUMBER 

2135 

DATE MAILED: 03/03/2021 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ETRP0143USA3 3080 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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) 
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PART B - FEE(S) TRANSMITTAL 

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

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

27765 7590 03/03/2021 Certificate of Mailing or Transmission 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATf(l)Nby certify that this Fee(s) Transmittal is being deposited with the United 

:;tales Postal Service with sufficient postage for first class mail in an envelope 
SF., NO.389, FUHE RD., YONGHE DIST. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
NEW TAIPEI CITY, the USPTO viaEFS-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 

nonprovisional SMALL $600 

EXAMINER ART UNIT 

FARROKH, HASHEM 2135 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

711-105000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$600 06/03/2021 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

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

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

27765 7590 03/03/2021 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., Y0NGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ETRP0143USA3 3080 

EXAMINER 

FARROKH. HASHEM 

ART UNIT PAPER NUMBER 

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

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

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

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

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

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

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

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

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

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

Application No. 
16/151,347 
Examiner 
HASHEM FARROKH 

Applicant(s) 
Yuan et al. 
Art Unit 
2135 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
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under the first inventor to file provisions of the AJA. 

PART/ 

SECTION A 

THE EXAMINER'S EVALUATION OF THE APPLICATION 

RELEVANT ART CITED BY THE EXAMINER 

L TAKAHASHI et al. (US 2010:0290300 A 1), 

2 Mohammad (US 200910122620 Al). 

3, NAf(ANURA (US 2008/0117700 A 1). 

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: ~'wherein the DRMv'I core 

eel! and the peripheral circuit are formed on a single chip, and the peripheral 

circuit is external to the DRAM core cell; wherein DRAM memory cells operate at 

the first voltage and peripheral circuit operates at the second voltage; 

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

applied to an embedded display port (eDPY' 

The prior art of record including the disclosures of TAKAHASHI et al. (US 
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12



Application/Control Number: 16/151,347 
Art Unit: 2135 

2008/01 i 7700 A 1) neither anticipates nor renders obvious the above-recited 

combination. 

Page3 

Any comments considered necessary by applicant must be submitted no later than the 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH vvhose telephone number is 

(571)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 examiner's 

supervisor, Mr. Sanjiv Shah can be reached on (571 )272-4098. The fax phone number 

for the organization vvhere 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 wuld 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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10 a peripheral circuit electrically connected to the DRAM core cell, wherein the 

15 

20 

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 Rot greater lower than 1.1 V, 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 oRly be applied to an embedded display port ( eDP). 

2. (canceled) 

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

compnsmg: 

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 

25 lower than 1.1 V. 

4. (canceled) 

5. (canceled) 

30 
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6. (canceled) 
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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 

5 in the application file. 

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

In regarded to claims 1, 3 

Response: 

10 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 

15 Council (JEDEC)) of a dynamic random access memory operating in the DDR I 

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 

20 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 I specification, the low 

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

specification are the first predetermined voltage, the dynamic random access 

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

specification are the second predetermined voltage, the dynamic random access 

memory 100 has lower access power consumption ... so power consumption of the 

30 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 

5 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 first voltage and the 

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

10 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. 1 V'' and "the second voltage is not greater than 1. 1 V'' disclosed by 

the previously presented claim 1 of the present invention are replaced with "the first 

15 voltage is lower than 1. 1 V'' and "the second voltage is lower than 1. 1 V'', respectively. 

Table I and Table II of the present invention are shown as follows: 

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

3.3V±0.3V or 3.3V±0.3V or 
[DDRI 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 l.8V±0.1V 

IDDRI 

[DDRII 1.8V±0.1V 1.8V±0.1V l.8V±0.1V 

[Low Power 
1.7V-l.95V 1. l 4V- l.30V 1.14V-l.30V 

IDDRII 

Table I 

20 

5 
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memory core unit 102 peripheral circuit unit I 04 
foput/ output unit 

106 

operation voltage 
< I.IV < I.IV < I.IV 

ranges 

Table II 

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

102---- Memory Peripheral 
1----

core unit circuit unit 
104 

Input/output unit 1----106 

Figure 

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

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

invoke 35 U.S.C l 12(a), or 35 U.S.C 112 (pre-AJA), first paragraph. 

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

Response: 

6 
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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 

SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

15 e-mail: RogerChen@naipo.com 

20 

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.) 

7 
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Notice of Pre0 AIA or AIA Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to flJe provisions of the A!A 

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), INaS 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 withdraWJ pursuant to 37 CFR 1.114. Applicant's submission filed on 

10/30/2020 has been entered. 

This Office action is in response to the communication(s) filed on 10/30/2020. 

There are a total of 5 claims pending in the application. Claim 1 has been amended/ 

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

JNFORMA TJON CONCERNING CLAIMS: 

Claim Rejections - 35 USC§ 112 

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

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

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

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

Page3 

1. Claims 1 and 3-6 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-

AIA), first paragraph, as failing to comply with the witten description requirement. The 

claim(s) contains subject matter vvhich INaS not described in the specification in such a 

1Nay as to reasonably convey to one skilled in the relevant art that the inventor or a joint 

inventor, or for applications subject to pre-A/A 35 U.S.C. 112, the inventor(s), at the time 

the application INaS filed, had possession of the claimed invention. 

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

"wherein the first voltage is not greater than 1 .1 V; wherein the second voltage 
is not greater than 1 .1 \f'. 

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

The dependent claim 4 recites similar ffmitations and is rejected based on the same 

ground of rejection The dependent claims 3 and 5~6 are rejected based by vit1ue of 

their dependency from their respected independent claims. 

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

"vvherein the DRAM is only applied to an embedded display port teDP) ." 

The claimed specification does not describe or support the above limitations 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 AJA 35 

U.S.C. 102 and 103 (or as subject to pre-A/A 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, wuld be 

the same under either status. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

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

A person shall be entitled to a patent unless-

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

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

TAKAHASHI et al, 'TAKAHASHI" (US 201(110290300 A 1). 

4. In regard to claim 4 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g., 110047; Figs. 1002), comprising: a 

DRAM core cell comprised in tile DRAM (eog•~ el! array 102 in Fig, 1), wherein t!1e 

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 not greater than 1. 1 V;" (e.g., 11 0084~ Fig, 8). 

The VDD of bit line (e.g., VDD applied to memory cel!s is 0,8 v. 

"and a peripheral circuit comprised in the DRAM (e.g"~ 10078; Figs" 1tt2), wherein the 

peripheral circuit is electrically connected to the DRAM core cell [e.g., logic circuit 

(peripheral circuit) 105 in Fig. 1), and the peripheral circuit is supplied with a second 
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voltage within a second voltage range to rnake the peripheral circuit operate at the 

Pages 

second voltage, wherein the second voltage is not greater than i . i V, 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 ce!L" [(e.g., ,I 0078, the logic circuit 105 

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

Claim Rejections - 35 USC§ 103 

In the event the determination of the status of the application as subject to AJA 35 

U.S.C. 102 and 103 (or as subject to pre-A/A 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, wuld be 

the same under either status. 

The following is a quotation of 35 U.S.C. 103 wf1ich forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claim 5-6 are rejected under 35 U.S.C. 103 as being unpatentable over 

TAKAHASHI in view Applicant Prior Art Aclrnission (APAA). 

5. In regard to claims 5-6 TAKAHASHI further teaches: 

"wherein the tirst voltage is different from the second voltage." (e.g"~ 1! 0016 and TABLE 

m on page 2 of instant specification NM APAA)o Table /ff specify the voltage of 
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memory core (e.g., first voltage) as 1.8 V +/- 0. 1 V and the voltage of peripheral circuit 

(e.g .. second voltage) as -d.1 V. The tv1,0 voltages are different. 

Paragraph [0016] of the claimed specification recites: 

"[0016] Please refer to Table Ill. Table Ill illustrates operation voltage ranges of the 
dynamic random access memory 100 operating in the DDR I specification, the low 
power DDR I specification, the DDR II specification, and the low power DDR II 
specification according to another embodiment." 

6. In regard ta claim 5 TAKAHASHI further teaches: 

"wherein the first voltage is greater than the second voltage." (e,g,i 1 0016 and T .ABLE 

m on page 2 of instant specification~~ WAA). Table !!l specify the voltage of 

mem0ty core (e.g., first voltage) as 1.8 V +/- 0. 1 V and the voltage of peripheral circuit 

(e.g .. second voltage) as <1- 1 V. The t!!!-O voltages are different. The first voltage 1.8 V 

is greater than second voltage < 1. 1 V 

Response to Remarks 

Applicant arguments have been fully considered and they have been persuasive. 

The previous "103 rejection have been v1lthdrawn. Hol,/'l,f;ver. the amendrnents have 

changed lhe scope of claims are rejected on new ground of rejection. The clairns, as 

shoVL11 above, are rejected under 35 USC 112(a), first paragraph as failing to comply 

with written description requirement The newfy added independent claim 4 is rejected 

under 35 USC 102 as being anticipated by TAKAHASHI. TAKAHASHI discloses a 

DRAM circuit including mernory cells array portion and logic circuit (peripheral circuit) 
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portion TAKAHASHI further discloses operation voltage tvio portion are fo¼er than 1.1 

V 

Conclusion 

ff attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Mr. Sanjiv Shah can be reached on (571 )272-4098. The fax phone number 

for the organization 11vhere this app!fcation or proceeding is assigned is 571-273-8300. 

fnformalion 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 far unpub!fshed appficatians is available through Private PAIR only. For 

more information about the PAIR system, see httc.i.:.·j1a1/-dfrectuspto.pov. For questions 

regarding access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (ta!l-free). ff you vioufd film assistance from a USPTO Customer 

Service Representative or access lo the automated inforrnation system, calf 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2131 

November 20, 2020 
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If the specification and drawings exceed 100 sheets 

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

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

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

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

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 
CLAIMS HIGHEST 

10/30/2020 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::iii: Total *5 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *2 Minus *** 3 =0 X $480 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 
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I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
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lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

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

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /KIMBERLY D WILLIAMS/ 

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

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. 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 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (09-08) 
Approved for use through 10/31/2008. 0MB 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 0MB control number. 

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

Application 
16/151,347 I Filing I 2018-10-04 

Docket Number 
ETRP0143USA3 I Art I 2135 Number Date (if applicable) Unit 

First Named 
Der-Min Yuan 

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). 

□ 
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. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

[8] Enclosed 

[8] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavit( s )/ Declaration( s) 

[8] 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. 
[8] 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 

[8] Patent Practitioner Signature 

□ Applicant Signature 
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Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (09-08) 
Approved for use through 10/31/2008. 0MB 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 0MB 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, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Application Number: 16151347 

Filing Date: 04-0ct-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/Jessie Su 

Attorney Docket Number: ETRP0143USA3 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 3 months with $0 paid 2253 1 740 740 

Miscellaneous: 

RCE- 2ND AND SUBSEQUENT REQUEST 2820 1 1000 1000 

Total in USO($) 1740 
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Appl. No. 16/151,347 
Reply to Office action of May 01, 2020 

REJ\IARKS/ARGUMENTS 

Request for Continued Examination: 

The applicant respectfully requests continued examination of the above-indicated 

5 application as per 3 7 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 

10 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 

15 present invention and the previously presented claim 1 of the present invention, and the 

new claims 5, 6 are introduced according to Table ill 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: 

20 In regarded to claim 1 

Response: 

25 

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 I 

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 

30 Electron Device Engineering Council (as shown in Table I) cannot satisfy 

4 
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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 I specification, the low 

5 power DDR I specification, the DDR II 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 I specification, the low power 

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

10 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 

15 paragraphs [0011-0012], [0015] of the present invention, it is very obvious that the 

DRAl\1100 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 

20 the present invention obviously teach the technical feature "the DRAM is only applied 

to an embedded display port (eDP}". Table I and Table II of the present invention are 

shown as follows: 

memory core unit 102 peripheral circuit unit 104 ~nput/output unit 106 

3.3V±0.3V or 3.3V±0.3V or 
DDRI 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 

DDRI 

DDRII 1.8V±0.1V 1.8V±0.1V 1.8V±0.1V 

Low Power 1.7V-l.95V 1. l 4V-l.30V 1.14V-l.30V 

5 
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(°DRII 

Table I 

memory core unit I 02 peripheral circuit unit I 04 
input/output unit 

106 

operation voltage 
< I.IV < I.IV < I.IV 

ranges 

Table II 

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

102 ~ l'vfemory Peripheral 
~ 

core unit circuit unit 
104 

Input/output unit ~ 106 

Figure 

However, please refer to FIG. 5 and paragraph [0004] of Mohammad 

(US20090I22620). Paragraph [0004] of Mohammad discloses "One problem with 

IO increased usage of SRAM in computing devices is that accesses to such memory 

6 
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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", so according to FIG. 5 of Mohammad, although the 

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

5 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 DRAlVI applied to the 

embedded display port (eDP) version 1.3. FIG. 5 of Mohammad is shown as follows: 

.. ~ w,; 500 
,/ ~~-dlin6 le'>t&I 

---'---------. Shilt<"' 

,,1n 
\£'111<1!:a 

508 
I \fi,A-;.:(J:;. 

; ; ~3C< ._t ------~ l,.w,! Shifter 

[ cli: , ~----i 

I, ·M~~:-·············· ··:=~·············· ······ 

1528 

\ \ 
\ !\,$ 

l 
534 

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 

15 amplifier. Patent Document 1 discloses that a high voltage is not applied to the 

7 
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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 

5 problem that the semiconductor integrated device fabricated using the technique as 

disclosed in Patent Document 1 has a limitation in achieving a higher speed 

operation", so according to paragraph [0021] of Takahashi, Takahashi is very obviously 

used for solving a problem of Patent Document 1 having a limitation in achieving a 

higher speed operation, that is, Takahashi is also not used for providing a DRAM 

applied to the embedded display port (eDP) version 1.3. 

15 

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 DRAlVI 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. 

20 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 105", and paragraph [0078] of Takahashi 

25 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 

30 lower) as compared with the first exemplary embodiment", so according to paragraphs 

8 
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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 

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

invention. Therfore, Takahashi fails to teach the technical feature "peripheral circuit 

included in the DRAl\tl" disclosed by Figure of the present invention. FIGS. 1, 7 of 

Takahashi are shown as follows: 

105 

\ l, l.,, ~ 
W4 102 101 

I \ \ ' .; ... _,... ... , ,----"-----. ' . 
: 
' ' 

' -<a<: 
: i.U = ~ CELL ARRAY 
' j__LJ 

' = = AREA 
8 ' !.U 
i.W ' ::::: 

I 

a ex:: 
' = 
; 

' -~ 
: ; 

I SENSE AMPLIFIER 
~ ' AREA ,..._ 

'""L ' ' -- 103 ______ ...,..., 

LOGIC CIRCUn 
(PER ; PHEHAL CIRCU In 

SYSTEM LSI 

100 

Fig_ 1 
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fig, 7 

In addition, please refer to the reference figure (array-structured memory which is 

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

5 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 iust referred to the memory core unit of the present 

invention, and row decoder, sense amplifiers/drivers, and column decoder of the 
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reference figure can be iust 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 201", it is obvious that the logic circuit 105 is not row 

5 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 

10 the present invention. The reference figure is shown as follows: 
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Therefore, even if the power supply voltage for the logic circuit 105 of Takahashi 
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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 DRAlVI 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 

10 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 

15 Response: 

20 

25 

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 502", wherein the examiner holds that the memory cells 502 and the 

1\1UX/Demux logic 516 of Mohammad can be referred to the DRAlVI 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 

1\1UX/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 DRAlVI), 

30 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.lV. Therefore, because according to the 

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

the DRAJ\11 core cell and the peripheral circuit receive different voltages less than 

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

5 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 DRAl\1 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 DRAl\1; peripheral circuit comprised in the 

10 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 III of the present invention. FIGS. 3, 4 of 

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

_IJJ\ 
L:. 41s 

Delta(v) 

~420 

memory core unit 102 
peripheral circuit unit 

input/output unit 106 
104 

operation 
1.8V±0.1V k 1.lV < 1.lV 

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 DRAlVI" 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 ill 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 

10 the second voltage" disclosed in Table ill 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. 

15 

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

previously amended claim 3 is politely requested. 

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

case. 

15 
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Sincerely yours, 

/Winston Hsu/ 10/30/2020 
Date: 

Winston Hsu, Patent Agent No. 41,526 

5 SF., 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 

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

16 
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Customer No. 
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AMENDMENT AND REQUEST FOR CONTINUED EXAl\UNATION 

5 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) a:pplied to an 

embedded display port (eDP), comprising: 

a DRAM core cell, wherein the DRANI core cell is supplied with a first voltage 

within a first voltage range to make the DRMI core cell operate at the first 

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

voltage is lower not greater than 1.1 V; 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 not greater than 1.1 V, 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 DRMI is only applied to an embedded display port (eDP). 

20 2. ( canceled) 

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

compnsmg: 

an input/output unit electrically connected to the peripheral circuit and the 

25 DRAM core cell for operating in a third voltage, wherein the third voltage is 

lower than 1. 1 V. 

30 

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

a DRAM core cell comprised in the DRMI, wherein the DRAM core cell 1s 

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

2 
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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. 1 V; and 

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

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

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

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

is not greater than 1.1 V, and 

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

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

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. 

3 
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Office Action Summary 

Application No. 

16/151,347 

Examiner 

HASHEM FARROKH 

Applicant(s) 

Yuan etal. 

Art Unit 

2131 

AIA (FITF) Status 

Yes 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 02/14/2020. 

□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b) □ This action is non-final. 

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

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) ~ Claim(s) 1 and 3 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) D Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 10/04/2018 is/are: a)~ accepted or b)□ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

a)□ All b)D Some** c)D None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

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

** See the attached detailed Office action for a list of the certified copies not received. 
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1) D Notice of References Cited (PTO-892) 
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U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 
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Part of Paper No./Mail Date 20200427 
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Application/Control Number: 16/151,347 

Art Unit: 2131 

Notice of PreuAJA or AIA Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to fife provisions of the A!A 

This Office action is in response to the communication(s) filed on 0211412020. 

There are a total of 2 claims pending in the appficaUon. Claim 1 has been amended.: 

cfaim 2 has been canceled; no new claims have been added, 

INFORMATION CONCERNING CLAIMS: 

Claim Rejectians.35 USC §103 

In the event the determination of the status of the application as subject to A/A 

35 US,C. 102 and 103 (or as subject to pre-A/A 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 it the prior art relied upon, and the rationale supporting the rejection, 

vvouicl be the same under either status, 

The following is a quotation of 35 uge, 103 which forrns the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identicaffy disclosed as set fotth in section 102, if the differences between the cf aimed invention and the 
prior art are such that the ciaimed invention as a whoie wouid have been obvious before the effective 
fifing date of the c!airned invention to a person having ordinary skiff in the art to which the ciaimed 
invention pertains. Patentabifity shaff not be negated by the manner in which the invention was made. 

Claims 1 and 3 are rejected under 35 US. C. 103 as being unpalentable over 

Mohammad "Mohammad" (US 2009/0122620) in view of TAKAHASHI et al. 

'TAKAHASHI" (US 2010/0290300 A 1). 
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Application/Control Number: 16/151,347 

Art Unit: 2131 

2. In regard to cfaim 1 Mohammad teaches: 

A dynamic random access memory (DRAM) applied to an embedded display port 

(eDP). (eog,, 10003). comprising:" 

Page3 

"a DRAM core eel!, wherein the DRAM core eel! is supplied with a first voltage within a 

first voltage range to rnake the DRAM core cell operate at the first voltage (e.g., 

, 0045), and the DRAM core eel! is a volatile memory eel!;" (eog., 1i10045M0047; Figso 

"and a peripheral circuit (e.g. 3 Mux/Demux and 1/0 logic 518 In Figs. 5 and 

6) electrically connected to the DRAM core cell, w!1erein the peripheral circuit is 

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

circuit operate at the second voltage (e.g. 1 1~ 0058~0063; Figs.9°11; Low poweri high 

yield memory as described above may be Included in any pmcess!ng 

devices including a memory1 such as SRAM) 1 and wherein the memory core eel! 

and the perip!1era! circuit are formed on a single chip (e.g"i 1l1l 0061~0062; with the 

voltage level for low power1 high yield memory used in circuits including DSP and 

display controller being less than 1.1 V), and the peripheral circuit is external to the 

memory core cell," (e.90 1 1,10047 and 51; element 516 in Fig. 5). Mux/Demux and l/0 

logic denoted as element 516 comprise peripheral circuit. However, Mohammad does 

not expressly teach while TAKAHASHI discloses: 

'~DRAM core cell operate at first voltage, wherein the tirst voltage lower than 

1, i V; and the peripheral circuit operate at the second voltage, wherein the second 
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Page4 

voltage is lower H1an 1.1 V:" (e.g" 1 ,rn 0078~0079; Figs. "'! and 7) power supply voltage 

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

sarne field of endeavor and!or solving a similar or comrnon problem. 

fl would have been obvious to a person of having ordinary skiff in the art before the 

effective fifing date of the claimed invention to modify the systems and methods for 

low power, high yield memory taught by Mohammad to include the DRAM 

operating with a power supply voltage (VDD) of lmver than 0.BV or foV'mr disclosed by 

TAKAHASHI. 

The motivation for incfuding the DRAM operating at the supply voltage of 0.8 V or lower 

as taught by paragraph [0018] of TAKAHASHI is due the reduction in the DRAM 

parameter sizes: the reduction in the DRAM parameter sizes provides higher level of 

integration and higher operating speed, 

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

Moharnmad to obtain the invention as specified in the c!airn 

3, In regard to claim 3 Mohammad further teaches: 

''An inputloutput unit electrically connected to the peripheral circuit and the memory core 

cell for operating in a third voltage, 'vVherein the third voltage is lower than "l .1V.'' (e.g,~ 

memory includes input/output circuits to readiwrite data from/to memory cei!s). 
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Application/Control Number: 16/151,347 
Art Unit: 2131 

Response to Remarks 

Pages 

Applicant arguments have been fully considered but they are not persuasive. 

Applicant has arnended the independent claim 1 to replace "an interface port" 

vvith "an embedded DRAM port (eDP)". Page 4 of the Remarks states: "that dynamic 

access memory 100 shown in Figure of the present invention) is the DRAM satisfying 

the requirement of the embedded display port version ·1 .3. Table ! of the present 

invention is shown as follows:·-

There is nothing in table I that indicates the operating voltage is lower than 1. 1 V. 

However, Table Ii of the specification shows that the operating voltage rnay be lower 

that 1. 1 V Thus, the rejection under 35 USC § 112(a) is withdrawn Pages 5 and 14 of 

the Remarks make references lo various portions of Mohammad disclosure and 

concludes that the method 700 is only applied to the SRAM rather than applying to the 

RAM without stating why the rnethod 700 is only can iJe applied to SRAM, The 

Examiner agrees vvith the Applicant that the memory structure described by Mohammad 

for. most part, di reeled to structure of a SRAM. However. para.graph [0025] of 

f-Aoharnmad discloses.· 

"[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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Page 6 

The Exarniner respectfully submits that the SDRAM is considered to be a DRAM 

(e.g", synchronous DRAM), Furthermore, the disclosure by Takahashi describes a 

semiconductor memory device comprising a DRAM. Page 14 of the Remarks recites: 

"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)c Tileretore, 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 current amendment of claim "l" 

Examiner respectfu!fy sutm1its that the DRAM disclosed comprises system LSI 

(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 !imitalion(s). 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 

§ 706.0l(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 advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

ff attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Ann Lo can be reached on (57"1 )272-9767 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 frorn the 

Patent Application lnforrnation Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR Status 

information for unpublished appffcalions is available through Private PAIR only For 

more information about the PAIR system, see /1iLO:i)}air--<iirf.')Ct.uspfo.qov. For questions 

regarding access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (to! I-free). ff you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system. calf 800-786-

9 f 99 (! N USA OR CANADA) or 571-272-1000. 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2131 

April 28, 2020 
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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 (DRAJVI) applied to an 

interfaee 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 

voltage is lower than--G-:-8-¥ 1.1 V; 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--G-:-8-¥ 1.1 V 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 DRAJVI core cell. 

2. ( canceled) 

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

compnsmg: 

25 

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 1.1 V. 

2 
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REMARKS/ARGU1"1ENTS 

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 

5 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 l.lV'' to overcome 35 U.S.C. l 12(a) or 35 U.S.C. 112 (pre-AIA), first 

10 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, 

15 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: 

20 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 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 

25 dynamic random access memory operating in the DDR I 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) 

30 of the embedded display port (eDP) version 1.3," so according to Figure, Table I, and 

3 
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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 random access memory 100 

(shown in Figure of the present invention) is the DRAM satisfying 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±0.3Vor 
[DDRI 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 

IDDRI 

IDDRII 1.8V±0.1V 1.8V±0.1V 1.8V±0.1V 

[Low Power 
1.7V~l.95V 1. l 4V-l.30V 1.14V-l.30V 

IDDRII 

Table I 

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

4 
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102--- Memory Pe1ipheral 
~ 

core unit circuit unit 
104 

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 

5 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], 

10 [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 

15 the memory write), Step 710 scales supply voltage V ddmem. However, because FIG. 7 

5 
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of Mohammad does not disclose that WL voltage, BL voltage, and supply voltage 

V ddmem 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 

applying to the DRAM. FIGS. 5, 7 of Mohammad are shown as follows: 

,,- SG'-4 506 
/ Wor11irna __ _L__-: 

6 
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FIG. 7 

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 DRANI 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 SRA1"1 

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 m 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: 

FIG,3 
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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 yield memory as 

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

such as SRAlVI ... In a particular embodiment, the DSP 904 includes a low power, 

high yield 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 yield memory 1062 as 

10 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 yield memory is still the SRA1\il. 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 SRA1\ils 

15 rather than DRAMs. FIGS. 9-11 of Mohammad are shown as follows: 
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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 

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

usually implemented using FETs. This means that SRANI 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 "I" or a "O" 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 DRAlVI are based on capacitors. Because a 

structure of the SRAlVI and a structure of the DRAM are different, one of ordinary 

skilled in the art cannot simply replace the DRAM with the SRAM. Moreover, 

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

13 
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DRAJ\1 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. 

5 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 ~ 

only applied to the SRAM rather than applying to the DRAM and memory 500 and 

low power, high yield memories 962, 1062, 1162 are SRAMs rather than DRAJ\'Is; 

and according to reference webpage, one of ordinary skilled in the art cannot simply 

replace the DRAJ\'1 with the SRAM and the method applied to the SRAM cannot 

simply apply to the DRA1"1, it is very obvious that memory 500 (SRAlVI) of 

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

invention. 

15 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 DRAlVI 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 

20 FIG. 7 and paragraphs [0078-0079] of Takahashi, it is very obvious that semiconductor 

memory circuit 201 is a DRA1"1 applied to the system LSI, rather than a DRAJ\'1 

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

to disclose the technical feature "dynamic random access memory (DRA1"1) 

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

25 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 satisfying the 

requirements of the embedded display port version 1.3; and according to FIGS. 3-5, 7, 

5 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 

15 
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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 SRAlVI and semiconductor memory circuit 201 of Takahashi is the 

DRAM, one of ordinary skilled in the art cannot combine memory 500 of 

5 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 

10 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. 

15 

20 

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 
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Sincerely yours, 

/Roger Chen/ 02/14/2020 
Date: 

Roger Chen, Patent Agent No. 67,314 

5 SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

Facsimile: 806-498-6673 

e-mail: RogerChen@naipo.com 

10 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 Al\tl in D.C. = 10 PM in Taiwan.) 

17 
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Notice of Pre0 AIA or AIA Status 
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The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to flJe provisions of the A!A 

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), INaS 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 withdraWJ pursuant to 37 CFR 1.114. Applicant's submission filed on 

10/03/2019 has been entered. 

This Office action is in response to the communication(s) filed on 10/03/2019. 

There are a total of 2 claims pending in the appficaUon Claim 1 and 3 have 

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

INFORMATION CONCERNING CLAIMS: 

Claim Rejections~ 35 USC§ 112 

The following is a quotation of the first paragraph of 35 US,C, 112(a): 

(a) IN GENERAL-The specification shai! contain a 11vritten description of the invention, and of 
the manner and process of making and using it, ins uch full, clear, concise, and exact terms as to enabf e 
any person sk fifed in the art to v,flich it pertains, or with ll'of!ich ft is most nearly connected, to maJw and 
use the same, and shafi set forth the best rnode contemplated by the inventor orjoint inventor of carrying 
out the invention. 

122



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

Page3 

Claims 1 and 3 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-A/A), 

first paragraph, as failing to comply with the witten description requirement. The 

claim(s) contains subject matter vvhich INaS not described in the specification in such a 

1Nay as to reasonably convey to one skilled in the relevant art that the inventor or a joint 

inventor, or for pre-A/A the inventor(s), at the time the application INaS filed, had 

possession of the claimed invention. 

r The independent claim 1 has been amended to recite that DRAM (the rnemory 

ceffs and peripheral circuit) operate at a voltage lov-.er than 0.BV. The specification 

fails to describe or support the amendment as clairned" Claim 3 is rejected by virtue of 

its dependency from clairn 1, 

Claim Rejections .35 USC §103 

In the event the determination of the status of the application as subject to A!A 

35 US,C, 102 and 103 (or as subject to pre-A/A 35 US.C 102 and 103) is incorrect, 

any correction of the statutory basis for the rejection v11i!f not be considered a new 

ground of rejection ff the prior art relied upon, and the rationale suppot1ing the rejection, 

1.Aou!d be the same under either status. 

The foi/01;1ing is a quotation of 35 U.S.C. 103 which forms the basis for a!! 

obviousness refections set forth in this omce action: , 

A patent for a claimed invention rnay not be obtained, notviithstanding that the claimed invention is not 
identicaliy disciosed as set forth in section 102. if the differences betvveen the claimed invention and the 
prior art are such that the claimed invention as a whole v,ou!d have been obvious before the effective 
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fiif ng date of the claimed invention to a person havf ng ordina1y ski!! in the art to ~1thich the claimed 
invention pertains, Patentabiifly sfla!! not be negated by the manner in vl1fcfl the invention was made, 

Claims 1 and 3 are rejected under 35 U.S.C. 103 as being unpatentaiJ!e over 

Moharnmad "tv1ohammad" (US 2009/0122620) in view of TAKAHASHI et al, 

"TAKAHASHI" (US 2010/0290300 A 1). 

In regard to claim 1 Mohammad teaches: 

A dynamic random access memory (DRAM) applied ta an interface port (e.g., ff 0003), 

comprising:" 

"a DRAM core cell, wherein the DRAM core cell is supplied with a first voltage within a 

first voltage range to make the DRAiv1 core cell operate at the first voltage (e,g,, 

10045), and the DRAM core cell is a volatile memory cell;" (e.g,s 1~ 0045M0047; Figs. 

"and a peripheral circuit (e.g, 1 Mux/Demux and 1/0 logic 5"'!8 in Figs, 5 and 

6) electrically connected to the DRAM core cell, wherein the peripheral circuit is 

supplied with a second voltage within a second voltage range to rnake the peripheral 

yield memory as described above may be included in any processing 

devices including a memorys such as SRANl), and wherein the rnemory core eel! 

and the peripheral circuit are formed on a single chip (e.g,, ,I1[ 0061~0062; with the 

voltage !eve! for low i,:mwer, high yield memory used in circuits including DSP and 

display controller being less than 1,1V), and the peripheral circuit is external to the 

memory corn cell," (e,g. 1 1!~ 0058°0063). Mohammad teaches the !imitations as given 
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above, hov1,ever, the reference does not expressly discloses a peripheral circuit unit 

which is a separate device from the memory core, it imu!d have been obvious to one of 

ordinary skiJJ in the art at the time the invention ~,w::is made to have peripheral devices 

connected to a rnemory core vvilh the peripheral device also having a predetermined 

voltage vvhich is !mmr than r 1 V for the peripheral device having both a digital signal 

processor vvith associated memory because DSP circuitry are commonly used in 

different types of peripheral devices v11ith the low pav1,1er, high yield voltage level 

providing low po1/1;er consumption Vvhich benefits lhe overaf! system, Furthermore, 

location and voltage level of the integrated circuit elements1t1nits are design and 

technology related. See for example, as an evidentiary document, Paragraphs f0117f 

[0121] of the disclosure by "Shau (US 200510133852 A 1). Shau teaches by 

changing/adjusting the design or fabrication parameters the voltage range for different 

units such as memory cell and logic/peripheral circuits can be kept the same or 

different. Half.ever, Mohammad does not expressly teach while TAKAHASHI 

discloses: 

HD RAM core eel! operate at first voltage, wherein the first voltage lower than 

0.8V; and Hie peripi1eral circuit operate at t11e second voltage, wherein the second 

voltage is lower than 0.8V;" (eog,1 11 0078~0079; Figs. 1 and 7) pmver supply voflage 

further reduced (e,g,, VDD is 0,8 V or loVi,er), 

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

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

125



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

Page6 

fl 1/1,0ufd have been ot1vious to a person of having ordinary skf!! in the art before the 

effective filing date of the claimed invention to modify the systems and methods for 

low pooor, high yield memory taught by Mohammad to include the DRAM 

operating vvith a pooor supply voltage (VDD) of fm•,,er than 0.BV or lmver disclosed t1y 

TAKAHASHI, 

The motivation for including the DRAM operating at the supply voltage of 0,8 V or lo~ier 

as taught by paragraph {0018] of TAKAHASHI is due the reduction in the DRAM 

parameter sizes; the reduction in the DRAM parameter sizes provides higher level of 

integration and higher operating speed. 

Therefore, it oou!d have been obvious to combine teaching of TAKAHASHI v11ith 

Mohammad to ot1lain the invenlion as specified in the claim, 

3. In regard to claim 3 Mohammad further teaches: 

"An input/output unit electrically connected to the peripheral circuit and the memory core 

eel! for operating in a third voltage, wherein the third voltage is lower than 1.1V" (e,g,~ 

memory includes input/output circuits to read/write data from/to memory cei!s)o 

Response ta Remarks 

Applicant argurnents have been fully considered but they are not persuasive. 

App!fcant has amended the independent clairn 1 to recite that the DRAM memory cell 
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operate at a Nrst voflage level and the peripheral circuits operates at a second voltage 

!eve!, ~•,,herein the first voltage level and the second voltage level are lmver than 0.BV 

In regard to the rejection of claims under 35 § 112(a), first paragraph as failing to 

comply ~•ith iNritlen descripUon, Applicant states that table ff and paragraph [0014] of 

claimed specification support/describe the amended limitation For convenience the 

Table 1! and the paragraph [0014} is reproduced as shovvn below: 

TABLE If 

.o.1.-~~~:t3~i.sy ·~>..-~K~ pi::fi~--,.hc~·..:i1 t·tt<ttiI i;.1>i~t'·,;:~~r1x~t 
~rn~r ln} tf:tll H\~ U):Jt ·:~Jt 

(t)iH4] As sho~vn sn Table It op1..'rntkm 'imlt,tges of the 
irwmory ~~)~, uuii 10:z in th~ DDR I ~0,:~itk;:1!J(Hl. nw krw 
po,v~r DDR i tp~itkation, the DDR U spedti<:-::;}tion,. ~nd 
the k,•.u po1-v~:r DDR. II i,pecsficfitirn1 nm II fai,t p:ri:<>:k1\1mfrr1.:-d 
v1:.iHatw, whri.rli llw frn--t fH'i:<h:11t1r:rnim~d ·vnltug~~ i:,; ki,:fl,T 1lmn 
l , 1 V; op£~r.aiion '>'(dtrig£~i; n f tfo.:.~ peri pl:w:rai ciri:aii m,il 1 :04 ill 
th!;' lJDR. l ~1~i/i1i;<ltiqn, the low pow¢r J)lJR l $p~1;,,'ifi<:;,1tinn, 
lhc DDR H Sp{-"'Ciflu.1.iiun. -aud ih('. k,w P,DW{':f DDR n 
spe-dti.;.;1tkm ,u.:: J :,;e.::.nnd p:mdcknnincd ,.,qft11ge, whe.re the 
st:tond pt('.'dd{:.tm:tn~~d vohu~F b lo,,,(::r than 1,.l \..': ,:md op-tm1-
tkm vokig(;::s of !he LnpuUoutput mist liffi in ihe DDR 1 
&f~dJk:.tHk,n, th~ low po·w~r l.'iDR l spz~itk,:ition, th,". DDR 
H $p,x;ifiqitii:1n, ,md d:w kiw· p9,v~r DDR n fp:;,x;:ifiq~tivn ,i:r~ 
::.~ th.ird p:r:t.~lelctrnin.::.x~ ,._,,QJti:.~;1:(!, ~-.,1thei·~ U1t": third pr~':deter.,_ 
misi:td vdtil.gx' Is kNiiN tb,1.n l . l V. 

The Table Ii that and Paragraph [0014} of the claimed specification sholfi✓s that memory 

core unit, peripheral circuit unit, and input/output unit all operate at a voltage range < f. f 

V / n page 4 of specification Applicant argues: 

''so according to paragraph [0014] and Table !I ot the present invention, it is very 
obvious t!1at the first predetermined voltage and the second predetermined voltage are 
defined by a voltaqe ranqe Oower U1an LIVE wi1erein Hie voltaqe ranqe includes two 
intervals: a first interval that is between 0,8V and 1.1V, and a second interval that is 
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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)." (Emphasis added), 

The Examiner respecttU!Jy subrnits that not Table JI, paragraph [0014], or any other 

portion(s) of the specification support, suggest, or indicate the operating voltage is lmwr 

than 0.8 V The Examiner further note that the claims as initially fifed describes 

operating voltage range is fovwx than 1. 1 V 

Regarding the prior art rejection, Applicant states Mohamrnad does not disclosed that 

operating voltage is fmwr than 0.8 V. Mohammad teaches that operating voltage range 

is betwen 1 V and 0.8 V, 1/llhich is fmver than 1. 1 V supported by the claimed 

specification. Ho11vever, the Exarniner has used disclosure of TAKAHASHI that teaches 

operating voltages of the DRAM cells and the peripheral or logic unit are lmwr than 0.8 

V. The Examiner respectfully submits that Mohammad in view of TAKAHASHI teach or 

render a!! claim !imitations obvious. Accordingly, Examiner maintains his position. 

Conclusion 

ff attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Ann Lo can be reached on (571 )272-976Z The fax phone number for the 

organization lAhere this application or proceeding is assigned is 571-273-8300. 

fnformalion 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 
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information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see t!Np: ... ::pa.Jr-c!froct.usplopov. For questions 

regarding access to the Private PAIR systern, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). ff you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, cafl 800-786-

9199 (IN USA OR CANADA) or 571-272-1000, 

/HASHEM FARROKH/ 
Primary Examiner~ Art Unit 2.13.1 

November .1.1, 2019 

129



Application/Control No. Applicant(s)/Patent Under 
16/151,347 Reexamination 

Notice of References Cited 
Yuan et al. 

Examiner Art Unit 
HASHEM FARROKH 2131 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code MM-YYYY 

* A U S-20100290300-A 1 11-2010 TAKAHASHI; Hiroyuki G11C11/4085 365/203 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20191110 

130



Search Notes 

CPC - Searched* 

Symbol 

G06F 3/061 

G06F 3/0628 

G06F 3/0653 

G06F 3/0656 

G06F 12/0238 

G06F 12/063 

G06F 12/0692 

G06F 12/0866 

G06F 12/0882 

G06F 13/4221 

g06F 13/4278 

Search Updated 

Search Updated 

Search Updated 

Search Updated 

Search Updated 

Application/Control No. 

16/151,347 

Examiner 

HASHEM FARROKH 

G06F12/0238; G06F12/063; G06F12/0692; G06F12/0882; G06F13/ 
4221; G06F13/4278; G06F3/061; G06F3/0653; G06F3/0656; G11C11/ 
40615; G11C11/4074; G11 C7/1075; Y02D10/14; Y02D10/151 

G06F12/0238; G06F12/063; G06F12/0692; G06F12/0866; G06F12/ 
0882; G06F13/4221; G06F3/061; G06F3/0653; G06F3/0656; G11C11/ 
4074; G11C7/1075; Y02D10/14; Y02D10/151 

CPC Combination Sets - Searched* 

Symbol 

U.S. Patent and Trademark Office 
Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Yuan et al. 

Art Unit 

2131 

Date Examiner 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

11/16/2015 RIE 

5/15/2016 RIE 

10/1/2016 RIE 

5/14/2017 RIE 

9/18/2017 RIE 

HF 
5/28/2018 

HF 
11/11/2019 

Date Examiner 

Part of Paper No.: 20191110 

131



Search Notes 

US Classification - Searched* 

Class Subclass 

711 105 

111 

154 

710 7 

21 

34 

52 

712 16 

209 

214 

245 

Search Updated 

Search Updated 

365 51 

59 

143 

205 

226 

189 

189.09 

Search Updated 

Search Updated 

Search Updated 

Application/Control No. 

16/151,347 

Examiner 

HASHEM FARROKH 

Applicant(s)/Patent Under Reexamination 

Yuan et al. 

Art Unit 

2131 

Date Examiner 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

11/16/2015 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

5/15/2016 RIE 

10/1/2016 RIE 

5/14/2017 RIE 

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 

Part of Paper No.: 20191110 

132



Search Notes 

Search Notes 

Search Notes 

PLUS Search 

PALM Inventor Search 

EAST Text Search 

EAST Text Search Updated 

EAST Text Search Updated 

EAST Text Search Updated 

EAST Text Search Updated 

EAST Text Search Updated 

EAST Text Search Updated 

PALM Inventor Search Updated 

EAST Text Search Updated 

Application/Control No. 

16/151,347 

Examiner 

HASHEM FARROKH 

PALM and EAST Inventor Search Updated 

EAST Text Search Updated 

PALM and EAST Inventor Search Updated 

EAST Text Search Updated 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

Search History 

U.S. Patent and Trademark Office 
Page 3 of 3 

Applicant(s)/Patent Under Reexamination 

Yuan et al. 

Art Unit 

2131 

Date Examiner 

5/17/2015 RIE 

5/17/2015 RIE 

5/17/2015 RIE 

11/16/2015 RIE 

5/15/2016 RIE 

10/1/2016 RIE 

5/14/2017 RIE 

9/18/2017 RIE 

5/28/2018 HF 

01/21/2019 HF 

01/21/2019 HF 

07/01/2019 HF 

07/01/2019 HF 

11/11/2019 HF 

11/11/2019 HF 

Date Examiner 

5/15/2016 RIE 

Part of Paper No.: 20191110 

133



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/151,347 Yuan et al. 

Examiner Art Unit 

HASHEM FARROKH 2131 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

□ Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 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 ✓ ✓ ✓ 

2 ✓ - -
3 ✓ ✓ ✓ 

U.S. Patent and Trademark Office Part of Paper No.: 20191110 

Page 1 of 1 

134



EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

l[;ef l[Hits ![Search Query IIDBs I g~~~~~r ![Plurals I ~~~~p I 
\ ~~~~~~~~~~~~--' ~~~~~~~~~~~~~~~--' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~--' ~~~~~~~~~~~~~~~~~~~~~~~~--' ~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~--' 

I L2 ! 2 ! ((memory near5 core) and (peripheral ! US-PGPUB; ! OR ! ON ! 2019/11/11 ! 
I ! ! near5 (circuit or unit or logic)) and I USPAT; ! ! I 17:55 ! 
I ! !(voltagewithlowerwith("1.1V"or"1.1lusocR; ! ! 1 ! 
! ! ! V"))).clm. ! FPRS; EPO; ! ! ! ! 

I I I IJPO; I I ! I 
I i i I DERWENT· i i I i 

I ........... ..I .............. ..1 .......................................................................................... I1.BM_ TDB .. ' .. J ....................... ..1 ................. 1 ........................ ..1 
! L3 ! 2 ! (((memory or DRAM) near5 core) and ! US-PGPUB; ! OR ! ON ! 2019/11/11 ! 
I ! ! (peripheral near5 ( cir cu it or unit or I USPAT· ! ! I 17· 57 ! 
! ! ! logic)) and (voltage with (lower or less ! USOCR· ! ! ! · ! 
! ! ! or smaller or below) with ("1.1 V" or ! FPRS· EPO· ! ! ! ! 
I I !"1.1 V"))).clm. IJPO;' 'I I I I 
I i i i DERWENT· i i i i \ - I - , - - . -
I ............ I ............... 1 ........................................................................................ ..I IBM_TDB ..... I ........................ I ................. j ......................... 1 
!L4 154 !Yuan-Der-Min.in. !US-PGPUB; !OR ION !2019/11/11! 
I I i I USPAT; ! I ! 17:58 ! 
! I I ! USOCR; ! I I ! 

1 

I I 1~:;;1 I I I l-133-
1 -:~":~:a, ]~loN l2019!W1,] 

1111111, L5 I IChang-Yen-An.;n. I, ~FP~R6S~,~E\PO·, I I 117:58 I 

I I lb~ENT; I I I I 
I ............ J .............. .J .......................................................................................... ! IBM_TDB ...... J ........................ J ................. j ........................ ..! 
!L6 !116 !Huang-Wei-Ming.in. !US-PGPUB; !oR !oN ;20191111111 
I I i ! USPAT; ! I 117:58 I 

I I_ I_ 1~::,1 I_ I, I_ 

I ' ' ! I BM TDB ! ' ' ' 
~ nnnnnn ' nnnnnnn~ ' nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn' nnnn~ - nnnnnnnn ' nnnnnnnnnnnn ' nnnnnnnnn•' nnnnnnnnnnnnn ' 

!L7 12 !3and(L4orL5orL6) !us-PGPUB; !OR !ON !2019/11/11! 
I I i I USPAT; ! i ! 17:58 ! 
! I I ! USOCR; ! I I ! 
!

1111111 

! ! 11 FPRS·, EPO·, I, ! ! ! 

!1111111 !1111111 !1111111 ' I !JPO; ! 11111 1111, I DERWENT; ! 
l : : ! I BM TDB ! : ' : 
I L8 ! 12 ! (((memory or DRAM) near5 core) and ! US-~GPUB; ! OR ! ON i 2019/11/11 ! 
I I ! (peripheral near5 ( cir cu it or unit or ! USPAT; I I ! 17:59 ! 
! ! ! logic)) and (voltage with (lower or less ! USOCR; ! ! I I 

I I I~; ~my'!;~; or below) w;th ("11 V" or I~~; EPO; I I I I 
I ............. I J .......................................................................................... 1 ~8~"";~~1-'J ......................... 1............. ) .......................... 1 

Irl9 1nI8 AND ( (G06F12/0238 OR G06F12/063 IIUS-PGPUB; IIOR IION 112019/ 11 / 111 

file:///C/Users/hfarrokh/Documents/e-Red%20Folder/16151347 /EASTSearchHistory.16151347 _AccessibleVersion.htm[l 1/11/2019 6: 10: 12 PM] 

135



EAST Search History 

! OR G06F12/0692 OR G06F12/0866 OR I USPAT; I 18·08 i 
! G06F12/0882 OR G06F13/4221 OR ! USOCR; ! . ! 
I G06F3/061 OR G06F3/0653 OR i FPRS· EPO· I ! 
! G06F3/0656 OR G11 C11/4074 OR ! JPO· , , 1

111

, ! 

I ~~~g~6~~~f )~c~
0
~~\

0
i1

1
{1~0~).ccLs. I ~BEj~~~T; I 

I 1 !OR(G11C7/100RG11C11/4074).IPCR.! 1 1 1 ! 

I s1.01 .. i 3 ............ : \·61·s·1·;;;·~ ................................................................. ; us-PGPUB; ... : OR ................. : ON ........... i 201911·111 oi 
! ! 1 ! USPAT; ! 1 ! 13:20 ! 
i i ! ! USOCR· i ! ! i 

! ! 11111 ! FPRS· EPO· ! 11111 ! ! ! ! !JPO·, , ! ! ! 

I I ' I DERWENT; I ' ! I 
I ............ .I .............. ..I .......................................................................................... ! I.BM_ TDB ..... ..I ........................ .I ................. I ........................ ..1 
!s102!0 !DRAMwithvddwith((lowerorlessor !US-PGPUB; !OR !ON !2019/11/10! 
i ! ! smaller or below) near5 "0.8") i USPAT· ! ! i 16·56 ! 
! ! I ! USOCR· ! ! ! . ! 
! ! ! ! FPRS· EPO· ! ! ! ! 

I I 11111 IJPO;, , I I I I 
1 I I DERWENT· I I I I 

I ............ 1 ............... 1 ........................................................................................ J IBM_TDB . .' ... 1 ........................ 1 ................. ! ......................... 1 

!s103!124 !vddwith((lowerorlessorsmalleror !US-PGPUB; !OR iON !2019/11/10! 

l_l _r=-1~;;,J_J _ l~I 
!S104!30 !S103and(DRAMorSDRAMOR !US-PGPUB; !OR !ON !2019/11/10! 

111□:,:) 1~;;,J J [:
8 

I 
!s105!11 !s104and(@ad<"20120717") !US-PGPUB; !oR !oN 120191111101 
i i 1 ! USPAT; ! i i 16:59 i 

11 I l~~;;I I I I 
iON 

''''''''''''I

I I I 

! !JPO; 11111 1111, ! I DERWENT; 
l ! ! ! I BM TDB : : ~ : 

!DRAMwith("1.1v"or"1.1v") !US-PGPUB; !OR !ON !2019/11/11! 
1 ! USPAT; I i ! 11 :31 ! 
! ! USOCR; ! ! I i 

I 1~::,1 I I I 

1111,rs1081111,1171791111, DRAM w;th (;nput$output or I $10) I ~~PUB; 110R r I~~::; 11 / 111 

! FPRS· EPO· ! ! ! ! 
! ' ' I I ~ I 

file:///C/Users/hfarrokh/Documents/e-Red%20Folder/16151347 /EASTSearchHistory.16151347 _AccessibleVersion.htm[l 1/11/2019 6: 10: 12 PM] 

136



EAST Search History 

I I I 11~E~WENT; I I ll I 
I ............ ! ............... ! ........................................................................................ ..! IBM_TDB ...... ! ........................ ! ................. j ......................... ! 
!s109!4 !S107andS108 !US-PGPUB; !OR !ON !2019/11/11! 
I I I !usPAT· I I !11-33 I 
! ! ! ! USOCR· ! ! ! . ! 
! ! ! ! FPRS· EPO· ! ! ! ! 

I I I IJPO;, , I I I I 
I i i I DERWENT· i i I i 

!S109and(@ad<"20120717") !US-PGPUB; !OR !ON !2019/11/11! 
i ! USPAT; ! I ! 11 :33 ! 
! I USOCR; ! ! I i 

! I JFPPORS;; EPO; Ill 11111111 ! ! 
I I DERWENT; I I I 

!s111 !o !DRAMadj5("1.1 v"or"1.1v") !US-PGPUB; !OR !ON !2019/11/11! 
i I i ! USPAT; I I ! 11 :35 ! 

l ............ 1 ............... 1 .......................................................................................... 1~~;,'1 ........................ 1 ............. l ......................... 1 
!S112!13 !DRAMadj10("1.1 v"or"1.1v") !US-PGPUB; !OR ION !2019/11/11! 

l_l _I _J~;;,J_J _ l~I 
1S11316 !s112 and (@ad<"20120717") !US-PGPUB; !OR !ON !2019/11/11! 

I JJ 1~;;,J J [
35 

I 
! S114 123 ! ((power adj supply) or VDD) with ! US-PGPUB; ! OR I ON 12019/11/11 ! I I I (;"~~'..~output or 1$10) with ("11 v" or I ~~~~PO I 1

1111111 

111 :40 I 

i I 11111 !JPO;, , I 11111 11111 I ! ! DERWENT; ! I I . ! I BM TDB ! . . . 

! ON I 2019/11/11 ! 
i ! 11 :40 ! 

I DERWENT; I 1. II 1. 

l ! : ! I BM TDB ! : ~ : 
!S115andDRAM !US-PGPUB; !OR !ON !2019/11/11! 
I ! USPAT; I I ! 11 :41 ! 
! ! USOCR; ! ! I I 

11111111 Ill JFPPORS;; EPO; !II 11111111 1 I 

••••• 
II ..... 11 I DERWENT; I 

' : 

1rs1171r7s !IIDRAM and ( (input$output or I $10) with 111us-PGPUB; !r7R !ION 1112019/ 11 / 11 ! 
I I 1("1.1 v"or"1.1v")) iUSPAT; I I 111:41 I : ; ; : ; ; : ; 

file:///C/Users/hfarrokh/Documents/e-Red%20Folder/16151347 /EASTSearchHistory.16151347 _AccessibleVersion.htm[l 1/11/2019 6: 10: 12 PM] 

137



EAST Search History 

file:///C/Users/hfarrokh/Documents/e-Red%20Folder/16151347 /EASTSearchHistory.16151347 _AccessibleVersion.htm[l 1/11/2019 6: 10: 12 PM] 

138



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/151,347 10/04/2018 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

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

N/A N/A N/A 

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

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

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

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

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

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

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

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 
CLAIMS HIGHEST 

10/03/2019 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::iii: Total *2 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent * 1 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

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

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

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

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

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /EFREM WARREN/ 

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

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. 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 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (09-08) 
Approved for use through 10/31/2008. 0MB 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 0MB control number. 

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

Application 
16/151,347 I Filing I 2018-10-04 

Docket Number 
ETRP0143USA3 I Art I 2131 Number Date (if applicable) Unit 

First Named 
Der-Min Yuan 

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). 

□ 
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. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

[8] Enclosed 

[8] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavit( s )/ Declaration( s) 

□ Other 

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. 
[8] 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 

[8] 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. 0MB 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 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Roger Chen/ Date (YYYY-MM-DD) 2019-10-03 

Name Roger Chen Registration Number 67314 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the 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, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Application Number: 16151347 

Filing Date: 04-0ct-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: ETRP0143USA3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

RCE- 1 ST REQUEST 1801 1 1300 1300 

Total in USO($) 1300 
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Electronic Acknowledgement Receipt 

EFSID: 37351910 

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: ETRP0143USA3 

Receipt Date: 03-OCT-2019 

Filing Date: 04-OCT-2018 

Time Stamp: 21:37:19 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1300 

RAM confirmation Number E201903L38197205 

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) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

823183 

1 
Applicant Arguments/Remarks Made in 

3603848.PDF no 9 
an Amendment 

d74dd7d9fe2e29e7132574052b3eb 1 eac9c 
109c3 

Warnings: 

Information: 

85486 

2 
Amendment Submitted/Entered with 
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no 
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(RCE) 
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This is not a USPTO supplied RCE S830 form. 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
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Appl. No. 16/151,347 
Reply to Office action of July 05, 2019 

REMARKS/ARGU1"1ENTS 

Request for Continued Examination: 

The applicant respectfully requests continued examination of the 

5 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 

15 requested. 

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

Response: 

In this office action, the exammer holds that the specification of the present 

20 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 

25 the memory core unit 102 in the DDR I specification, the low power DDR I 

specification, the DDR II specification, and the low power DDR II specification are a 

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

1.1 V; operation voltages of the peripheral circuit unit 104 in the DDR I 

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

3 
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low power DDR II specification are a second predetermined voltage, where the 

second predetermined voltage is lower than 1.lV', 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 by a voltage range Qower 

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

between 0.8V and 1.1 V, 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). 

10 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.SV" should meet the description requirement since "lower 

15 than 0.8V' is inside the range "lower than 1.lV." 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. l 12(a) or 35 U.S.C. 

l 12(pre-AIA). Therefore, allowance of the previously presented claim 1 is politely 

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

20 

25 

memory core unit 102 
peripheral circuit unit 

104 

operation 
< 1.lV < l.lV 

rvoltage ranges 

Table II 

3. Claim Rejections, 35 U.S.C. 103: 

Response: 

In regard to claim 1 

input/output unit 

106 

< 1.lV 

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 I specification, the 

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

II 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. 112", 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 

15 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 1VIUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4 

20 

25 

for the memory cells 502." First of all, according to FIG. 3 of Mohammad, it is very 

obvious that circuits 302, 402 are applied to SRA1VI cell 100, rather than a DRA1\,f cell. 

Therefore, SRA1VI cell 100 of Mohammad cannot be referred to memory core unit 102 

(the DRAJ\,I 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 V ddmin (0.8V). Thus, Mohammad not 

only fails to teach the limitation of "a DRANI core cell, wherein the DRAM core cell is 

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

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

5 
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the first voltage is lower than O.SV'', but also teaches away the aforesaid limitation in 

claim 1 of this application. 

In addition, according to paragraphs [0045], [0047] of Mohammad, because level 

5 shifter/voltage scaling circuit 302 of FIG. 3 is applied to wordline logic 504 and 

MUX/Demux logic 516 (wherein the examiner holds that 1\!IUX/Demux logic 516 .9!!! 

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 V ddmin (O.SV}. rather than operating at voltages lower than V ddmin (O.SY}. 

10 Therefore, Mohammad not only 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 O.SV'', but also 

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

15 Mohammad are shown as follows: 
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108 

1 -Vddmem 

I 

On the other hand, please refer to paragraphs [0037], [0044] and FIGS. 2, 3 of 

Nakamura (US200801 l 7700). Paragraph [0037] of Nakamura discloses "Bit lines BLb 

and /BLb are connected to sharing lines SA and /SA via isolator BLib", and 

5 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 

10 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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DRAJ\1 core cell operate at the first voltage, and the DRAM core cell is a volatile 

memory cell, wherein the first voltage is lower than O.SV'' in claim I of this application. 

In addition, according to FIGS. 2, 3 of Nakamura, sharing lines SA and /SA 

correspond to isolators BLlt and BLib, P-type 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~ 

up to 1.6V. That is, isolators BLlt and BLib, P-type sense amplifier PSA, and N-type 

sense amplifiers NSAt and NSAb of array core 12 operate at 1.6V. Therefore, 

IO Nakamura also fails to teach the limitation of "a peripheral circuit electrically connected 

to the DRANI 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 O.SV." FIGS. 2, 3 of 

Nakamura are shown as follows: 

8 
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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 

5 SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

Facsimile: 806-498-6673 

e-mail: RogerChen@naipo.com 

10 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 Al\tl in D.C. = 9 PM in Taiwan.) 

11 
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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 to an 

interface port, comprising: 

a memory DRAM core cell, wherein the memory DRAM core cell is supplied 

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

core cell operate at the first voltage, and the memory 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 memory 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 memory DRAM core cell and the peripheral circuit are formed on a 

single chip, and the peripheral circuit is external to the memory DRANI core 

cell. 

20 2. ( canceled) 

25 

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

compnsmg: 

an input/output unit electrically connected to the peripheral circuit and the 

memory DRAM core cell for operating in a third voltage, wherein the third 

voltage is lower than 1.1 V. 

2 
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Notice of Pre-A/A or A/A Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AJA. 

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. 

ACKNOWLEDGEMENTOFREFERENCESCffEDBYAPPLICANT 

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 revieVt.€d the prior art cited in the earlier related application as required by 

M.P.E.P. 70Z05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of 

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

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC§ 112 

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

(a) IN GENERAL.-The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 
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The following is a quotation of the first paragraph of pre-A/A 35 U.S.C. 112: 

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

Page3 

Claims 1 and 3 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-A/A), 

first paragraph, as failing to comply with the witten description requirement. The 

claim(s) contains subject matter vvhich INaS not described in the specification in such a 

1Nay as to reasonably convey to one skilled in the relevant art that the inventor or a joint 

inventor, or for pre-A/A the inventor(s), at the time the application INaS 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 lol/1.€r than 0. BV. The specification fails 

to describe or support the amendment. 

Claim Rejections - 35 USC § 103 

In the event the determination of the status of the application as subject to AJA 35 

U.S.C. 102 and 103 (or as subject to pre-A/A 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, wuld be 

the same under either status. 

The following is a quotation of 35 U.S.C. 103 vvhich forms the basis for all 

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

Page4 

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 

2008/0117700 A 1). 

2. In regard to claim 1 Moharnmad teaches.· 

A dynamic random access memory applied to an interface port (e.go1 ,I 

0003), comprising:'' 

"a memory core eel!, wherein the memory core eel! is supplied with a first voltage wiH1in 

a first voltage range to make the memory core cell operate at the first voltage {e.g.) 1 

0045), and the memory core eel! is a volatile memory cell;" (eog•~ 11,1 0045~0047; Figs. 

and a peripheral circuit (e.g, 1 Mux/Demux and 1/0 logic 516 in Figs, 5 and 6) 

electrically connected to the memory core cell, wherein the peripheral circuit is supplied 

wiH1 a second voltage within a second voltage range to make the peripheral circuit 

operate at the second voltage (e,g,~ 1,I 0058M0063; Figs, 9M1i; Low power, high yield 

memory as described above may be included in any processing devices 

including a memory, such as SRAM), wherein the second voltage is lower than 1. lV, 

and wherein the memory core eel! and t11e peripheral circuit are formed on a single ci1ip 

{e.g, 1 ,I't 0061~0062; with the voltage level for low power 1 high yield memory used 
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Pages 

in circuits including DSP and display controller being less than 1.1V), and the 

peripheral circuit is external to the memory core celL" (eoQ•~ 1[,I 0058~0063)" Mohammad 

teaches the limitations as given above, hov1,ever, the reference does not expressly 

discloses a peripheral circuit unit 1A1Jich is a separate device from the memory core, ft 

viould have been obvious to one of ordinary ski!! in the art at the time the invention 1,,11as 

ma.de to have peripheral devices connected to a memory core vvith the peripheral 

device also having a predetermined voltage vvhich is !o!f.er than 1 ,JV for the per~oheral 

device having t1oth a digital signal processor vvilh associated mernory because DSP 

circuitry are commonly used in different types of peripheral devices vvith the low poVi-er, 

high yield voltage level providing low pooor consumption vvhich benefits the overaf! 

system. Furthermore, location and voltage level of the integrated circuit elements/units 

are design and technology related. See for example, as an evidentiary document, 

Paragraphs [0117f[0121] of the disclosure by "Shau" (US 2005/0133852 A 1j. Shau 

teaches by changing/adjusting the design or fabrication pararneters the voltage range 

for different units such as mernory cell and logic/peripheral circuits can be kept the 

same or different. Hmmver, Mohammad does not expressly teach vvhile Nakamura 

discloses: 

"DRAM operating with a supply voltage lower than 0.8V" (£LQ-s, 0044; Figs, 1~2) 

operating the DRAM array INith a supply voltage of !owJr than 0.BV. 

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 wuld 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 

po1M3r, high yield memory taught by Mohammad to include the DRAM array operating 

with a supply voltage of lo1M3r than 0.BV disclosed by Nakamura. 

The motivation for including the DRAM array operating with a supply voltage of lo1M3r 

than 0.BV as taught by paragraph [0010] of Nakamura is to increase the operating 

speed for an integrated sense amplifier. 

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

Mohammad to obtain the invention as specified in the claim. 

3. In regard to claim 3 Moharnmad further teaches: 

"an inpul/output unit electrically connected to the peripheral circuit and the mernory core 

eel! tor operating in a third voltage, wherein the third voltage is lower than i, i V." (e.g,~ 11 

Includes Input/output circuits to readiwr!te data from/to memory cells). 

Response to Remarks 

Applicant argurnenls have been fully considered t1ut they are not persuasive. 

Applicant amended the independent claim 1 to recite the DRAM (e.g., memory cells and 

peripheral circuits) operates at a voltage level lmver than O.BV The Applicant argues 

that Mohammad does not teach that DRAM rnay operate at a voltage lolABr than O.BV 

The Applicant argues that claim specification teaches that DRAM operates at !owJr than 
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0.BV The Applicant argues that the arnendment supported by the claimed specification. 

Ho!Aover, the Examiner respectfully submits that noVWlere in the specification states that 

DRAM operates at an operating voltage fm1Br than 0.BV 

The Table ff that Applicant makes reference to show operaling voltage fess than <1- 1V 

(e.g., less than L 1 VJ, Furthermore, the disclosure by Nakamura is added that teaches 

that a DRAM array !Aefth an operating voltage lm1Br 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, ho1MJver, 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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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 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 -l--:-l-¥0.8V, and 

15 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. 

2. ( canceled) 

20 3. (currently amended): The dynamic random access memory of claim ~l, further 

compnsmg: 

25 

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. 1 V 

2 
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REMARKS/ARGU1"1ENTS 

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 

5 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 

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

requested. 

2. Claim Rejections, 35 U.S.C. 103: 

Response: 

15 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 

20 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 l\,IUX/Demux logic 516 and level shifter/voltage scaling circuit 402 of FIG. 4 

25 for the memory cells 502", so according to paragraph [0045] and FIGS. 3, 4 of 

Mohammad, it is very obvious that circuit 302 is supplied with voltage 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 

30 wordline logic 504 and MUX/Demux logic 516 (wherein the examiner holds that 

3 
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1\1UX/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 

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

V ddmem voltage level may be lower than the V dd 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 V ddmem is 0.8V, Mohammad obviously fails to teach that memory cells 502 

10 can operate under 0.8V. FIGS. 3-5 of Mohammad are shown as follows: 

' I 
I 
I 304 
' Pwr_rnode wl 

306 
Cnt[n:0) 

324 FIG. 3 

4 

316 
pkO 

I 

I 

I 

I 
I 
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310 
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I ________ I 

' I 

I 
I 

I 

~ tt 322 
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300 

_/ 
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~ 400 

402~ { 

,---------------------- ----------------------------, 
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I I 
1 Vdg_ 108 1 
I I 

1 ...----• 422 ( Vddmem: 1 
Mn1 1 

1 404 I 
I I 
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504 
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Level 
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514 
Wl<3> 

512 
Wl<2> 

510 
Wl<1> 

508 
Wl<0> 

530 
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534 

516 
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1/0 Logic 
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FIG. 5 
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524 
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bl2 

~500 

528 
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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 

6 
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voltages of the memory core unit 102 in the DDR I specification, the low power DDR 

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

a first predetermined voltage, where the first predetermined voltage is lower than 

1.lV; operation voltages of the peripheral circuit unit 104 in the DDR I specification, 

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

DDR II specification are a second predetermined voltage, where the second 

predetermined voltage is lower than l.lV'', so according to paragraph [0014] of the 

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

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

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

15 

Table II of the present invention is shown as follows: 

memory core unit 102 
peripheral circuit unit input/output unit 

104 106 

operation 
< 1.lV < l.lV < 1.lV 

ivoltage 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 

20 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.SV" 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 

25 amended according to the above mentioned technical features disclosed by paragraph 

[0014] of the present invention. 

7 

185



Appl. No. 16/151,347 
Reply to Office action of January 25, 2019 

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 

5 case. 

Sincerely yours, 

/Roger Chen/ 04/25/2019 
Date: 

10 Roger Chen, Patent Agent No. 67,314 

SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

Facsimile: 806-498-6673 

e-mail : RogerChen@naipo.com 

15 

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 ~I in D.C. = 9 PM in Taiwan.) 

8 

186



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

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

16/151,347 10/04/2018 Der-Min Yuan ETRP0143USA3 
CONFIRMATION NO. 3080 

PUBLICATION NOTICE 27765 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., No.389, Fuhe Rd., Yonghe Dist. 
New Taipei City, 
TAIWAN 

11111111111111111 lllll ll]~!l]!~l!~IU!lll!l~ll!II] 11111111111111111111111 

Title:DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 

Publication No.US-2019-0035440-A 1 
Publication Date:01/31/2019 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 

187



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

27765 7590 01/25/2019 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., No.389, Fuhe Rd., Yonghe Dist. 
New Taipei City, 
TAIWAN 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

ETRP0143USA3 

CONFIRMATION NO. 

3080 

EXAMINER 

FARROKH. HASHEM 

ART UNIT PAPER NUMBER 

2131 

NOTIFICATION DATE DELIVERY MODE 

01/25/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

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

PTOL-90A (Rev. 04/07) 

188



Office Action Summary 

Application No. 
16/151,347 

Examiner 
HASHEM FARROKH 

Applicant(s) 
Yuan etal. 

Art Unit 
2131 

AIA Status 
Yes 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 10/04/2018. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) ~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-3 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 10/04/2018 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

b)O Some** c)O None of the: a)O All 

1.0 Certified copies of the priority documents have been received. 

2.0 

3.0 

Certified copies of the priority documents have been received in Application No. __ . 

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) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 10/25/2018. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190121 

189



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

Notice of Pre-A/A or A/A Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AJA. 

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 

vvhich are ready for examination by the examiner. 

ACKNOWLEDGEMENTOFREFERENCESCffEDBYAPPLICANT 

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 revieVt.€d the prior art cited in the earlier related application as required by 

M.P.E.P. 70Z05 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 

Page3 

In the event the determination of the status of the application as subject to AJA 35 

U.S.C. 102 and 103 (or as subject to pre-A/A 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, wuld be 

the same under either status. 

The following is a quotation of 35 U.S.C. 103 wf1ich forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claims 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 teaches: 

A dynamic random access memory applied to an interface port (ELg.1 1 

0003), comprising:" 

"a memory core eel!, wherein the memory core eel! is supplied with a first voltage within 

a first voltage range to make the memory core ce!! operate at the first voltage {e.g.~ 1 

0045), and the memory core eel! is a volatile memory eel!;'' (e.g"l ,111 0045~0047; Figs" 
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and a peripheral circuit (e,g. 1 Mux/Demux and 1/0 logic 516 in Figs. 5 and 6) 

Page4 

e!ectrica!!y connected to the memory core ce!I, wherein the peripheral circuit is supplied 

wit!1 a second voltage within a second voltage range to make the peripheral circuit 

operate at the second voltage (e,g,, 110058u0063; Figs, 9u11; Low power, high yield 

memory as described above may be included in any processing devices 

including a memory, such as SRAM), wherein the second voltage is lower Hian 1.!V, 

and wherein the memory core eel! and t11e peripheral circuit are formed on a single ci1ip 

(e.g., 110061u0062; with the voltage level for low power, high yield memory used 

in circuits including DSP and display controller being less than 1,1V), and the 

peripheral circuit is external to the memory core celL" (eog•~ ~1 0058~0063)" Mohammad 

teaches the limitations as given above, ho1tmver, the reference does not expressly 

discloses a peripheral circuit unit INhich is a separate device from the memory core, ft 

viouid have been obvious to one of ordinary skffl in the art at the time the invention vvas 

made to have per~oheral devices connected to a memory core 1t1ith the peripheral 

device also having a predetermined voltage which is lm•,,er than 1 .IV for the peripheral 

device having both a digital signal processor viith associated mem0ty because DSP 

circuitry are commonly used in different types of peripheral devices with the low polf,<Br, 

high yield voltage level providing low pavver consumption !Jl,4Jich benefits the overaf! 

system. Furthermore, location and voltage level of the integrated circuit elements/units 

are design and technology related. See for example, as an evidentiary document, 

Paragraphs f0117ff0121} of the ciisc!osure by "Shau" (US 2005/0133852 A 1j. Shau 

teaches by changfng/adjusling the design or fabrication parameters the voltage range 
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for different units such as memory eel! and logfc/perfpheraf circuits can be kept the 

same or different 

2 In regard to claim 2 Mohammad further teaches.· 

Pages 

"wherein the first voltage is lower than i. i V" (e.g,, ~ 0045; the voltage level for !ow 

power~ high yield memory may be in range of 0.8v to 1.1v), 

3. In regard to claim 3 Mohammad further teaches: 

"an inpul/output unit electrically connected to the peripheral circuit and the mernory core 

eel! tor operating in a third voltage, wherein the third voltage is lower than i. i V." (e.g,~ 11 

includes input/output circuits to readiwrite data from/to memory cells). 

Conclusion 

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

1. Sunwo et al. (US 20090067217 A 1). 

3. Shau (US 20050133852 A 1). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH vvhose 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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questions regarding access to the Private PAIR system, contact the Electronic Business 
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I I I G06F12/063 OR G06F12/0692 OR I USPAT; I I I 17:39 I 
I I I G06F12/0882 OR G06F13/4221 OR I USOCR; I I [ I 
I I I G06F13/4278 OR G06F3/061 OR I FPRS; I I [ I 
I I I G06F3/0653 OR G06F3/0656 OR I EPO; JPO; I I [ I 
I I IG11c111406150RG11c11140740R !DERWENT;! I I I 
I I IG11C7/10750RY02D10/140R l1BM TDB I I [ I 
I I lvo2D101151).CPC. OR(1111105).CCLs. I - I I I I 
I I IOR(G11C7/10).IPCR.) I I I I I 

IL237 n ! ("7295036" "5928336" "6097070" ! us-PGPUB; ! OR ! ON i 2019101121 ! 
I I 1"6363014""6551896""6570787" lusPAT; I I [18:00 I 
I I I "7692979" "7894294" "7594129" I USOCR; I I I I 
I I I "20030031043" "20050010746" I FPRS; I I [ I 
I I I "20060120138" "20060140004" I EPO; JPO; I I [ I 
I I I "20060192282" "20060259679" I DERWENT; I I j I 
I I i "20110252253" "20050010746" I I BM TDB I I I I 
I I I "20060047985" "20090122620" I - I I [ I 
I I I "20100005439" "20100014043" I I I I I 
I I I "20100095137" "20110069562" I I I I I 
I I I "20120182016" "20060047985" I I I I I 
I I I "20090122620" "20100005439" I I I I I 
I I i"20100014o43""20100095137" I I I I I 
I I I "20110069562" "20120182016" I I I I I 
I I 1"20130135955" "20100008172" I I I I I 
I I I"20130046941""20130132660").pn. I I I I I 

IL24"l3814 i((((volatileadjmemory)orSRAMor?? !US-PGPUB;IOR ION !2019/01/211 
I I iRAM)near2(chipordieorASICor iusPAT; I I 118:01 I 
I I I ((integrated adj circuit) or IC))) and I USOCR; I I I I 
I I I (peripheral near5 ( cir cu its or unit or I FPRS; I I [ I 
I I I section))) I EPO; JPO; I I I I 
I I I I DERWENT• I I I I 
I I I I I BM TDB , I I I I 
~ .................. J ........................................~ .................................................................................................................................................................................. J ................ - ............................ : .................................................. : .................. ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

IL257 2 I 23 and 24 I US-PGPUB; I OR I ON I 2019/01/21 I 
I I I I USPAT· I I j 18·02 I 
I I I I usocR'· I I I · I 
\ \ \ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ \ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ \ \ ' ' ' ' : ' 
I I I I DERWENT I I I I 
I I ! I I BM_ TDB , I I I I l1i1 .............................................................................................................. ; ......................... ! ........................ il .............................................. ! 
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I S20 I 3 I "20090122620" .pn. I US-PGPUB; I OR I ON 12019/01 /201 
I I I I USPAT· I I j 14· 18 I 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' ~ ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' ~ ' 
I I I I DERWENT· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I I BM TDB I I I I 
I~ : : - : : : : 
I S21 13177 I (memory near2 (chip or die or ASIC or I US-PGPUB;I OR I ON j 2019/01/21 I 
I I I ((integrated adj circuit) or IC))) with I USPAT; ! ! I 10:56 ! 
! ! j (peripheral near2 (circuits or unit or ! USOCR; ! ! j ! 
I ! I section)) ! FPRS; I I I I 
I I I I EPO· JPO· I I I I 
I I I I DERWENT·! ! I ! 

I~ ................... ~ ....................................................................................... J I BM_ TDB .. '.! ......................... ! ................. ~ .......................... ! 
I S23 1111 I ((SRAM or ??RAM) near2 (chip or die or I US-PGPUB; I OR I ON I 2019/01/21 i 
! ! jASICor((integratedadjcircuit)orlC)))!USPAT; ! ! j10:57 ! 
I I I with (peripheral near2 (circuits or unit I USOCR; I I I I 
\ \ ~ . \ : : ~ : 
I I I or section)) I FPRS; I I I I 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' ~ ' 
I I I I DERWENT· I I I I 
! ! I ! I BM TDB , ! ! I ! IH .................... l ........................................................................................ ..1 ........ - ............. ' ........................ ' ................. , .......................... ' 

1S24192 1S23 and (@ad<"20120717") IUS-PGPUB;IOR ION 12019/01/211 
I I I I USPAT· I I j 10·59 I 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' ~ ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' ~ ' 
I I I I DERWENT• I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I I BM TDB I I , I 
I~ : ! - ! ! '. ! 
I S25 11671079 I (voltage or power) near5 (level or I US-PGPUB; I OR I ON 12019/01 /211 
I ! I range) ! USPAT; ! ! ! 11 :27 ! 
\ I ~ I ' ' , ' 

I I I I USOCR; I I I I 
I I I I FPRS· I I , I 
\ \ ~ \ ' ' ' ~ ' 
I I I I EPO· JPO· I I I I 
! ! I ! DERWENT·! ! I ! 
! ! I ! I BM TDB , ! ! I ! 
~ ~~~~~~~~~J ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

!826125 I S24 and S25 I US-PGPUB; I OR I ON I 2019/01/21 I 
I I I lusPAT· 1 1 111·28 1 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT· I I I I 
I I I I I BM_ TDB , I I ! I , p...:...:...:.. .............................................................................................................. , ......................... , ........................ , ................... , .......................... , 
!S271257033 j(peripheralnear2(circuitsorunitor IUS-PGPUB;!OR !ON !2019/01/21! 
I ! I section)) ! USPAT; I I I 11 :43 I 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT• I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I I BM TDB I I I I 
I~ , '. - '. '. ; '. 
1S2811055 IS27near5S25 IUS-PGPUB;IOR ION 12019/01/211 
I I I lusPAT· I I 111·44 I 
\ \ ~ \ ' ' ' : . ' 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
! ! I ! DERWENT·! ! I ! 

1 ........ 1 .................... J ........................................................................................ l lBM_TDB.'1 ........................ 1 ................. l ......................... 1 
!'8297 42 I S21 and S28 I US-PGPUB; I OR I ON I 2019/01/21 I 
! ! 1 !usPAT; I I !11:44 I 
I I I I USOCR· I I I I 

! ! I,,,, ! FPRS· , ! ! I ! 
! I I EPO· ,JPO· ! ! I ! 
I l l ' ' I I ~ I 
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I I I lusPAT· I I 112-39 I 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' ~ ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' ~ ' 
I I I I DERWENT• I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I I BM TDB I I I I 

I S48 : 10 : S44 and S45 : US-~GPUB;: OR : ON : 2019/01/21: 
I I I I USPAT· I I I 12-39 I 
\ \ ~ \ ' ' ' ~ . ' 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' ~ ' 
I I I I EPO· JPO· I I I I 
! ! I ! DERWENT·! ! I ! 
! ! I ! I BM TDB , ! ! I ! 
I \ I \ _ ) ) : ) 

l's497 10 ! S48 and (@ad< "20120717") I US-PGPUB; I OR I ON I 2019/01/21 I 
I I I lusPAT· 1 1 112-39 1 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT· I I I I 
I I I I I BM_ TDB , I I ! I 
1,.............. I : • • , • 
I S50 1228 I S34 and peripheral I US-PGPUB; I OR I ON 12019/01 /211 
I I I lusPAT· I I 113-23 I 
\ \ ~ \ ' ' ' : . ' 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT• I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I I BM TDB I I I I 
I~ : : - : : : : 
I S51 11 I S34 with peripheral I US-PGPUB; I OR I ON j 2019/01/21 I 
I I I I USPAT; I I I 13:23 I 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
! ! I ! DERWENT·! ! I ! 

1 ........ 1 .................... 1 ........................................................................................ I IBM_TDB.'1 ........................ 1 ................. ! ......................... 1 
I f""""""""7 I . ' ' ' I ' 
I S52 i 23 I S34 same peripheral I US-PGPUB; I OR I ON I 2019/01/21 i 
I I I lusPAT· 1 1 !13-24 1 
I I I I usocR'· ! ! I . ! 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I I BM TDB I I I I 

l's53719 iss2and(@ad<"20120717") ius-~GPUB;!OR ION i2019;01121! 
I I I IUSPAT; I I j13:24 I 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
I I I I DERWENT·! ! I ! 

1 ........ 1 ................... 1 ........................................................................................ 11 BM_ TDB . .'.1 ......................... 1 ................. j .......................... 1 
lr------"l ' ' ' ' ' ' 
I S54 IO I DOR near5 (volrage near2 range) I US-PGPUB; I OR I ON j 2019/01/21 I 
I I I IUSPAT; I I !14:25 I 
I I I I USOCR· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I FPRS· I I I I 
\ \ ~ \ ' ' ' : ' 
I I I I EPO· JPO· I I I I 
\ \ ~ \ ' ' ' ' : ' 
I I I I DERWENT I I I I 
! ! I ! I BM TDB , ! ! I ! 
~ nnnnn~ nnnnnnnnn~• 3 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~ nnnn - nnnnnn~ : nnnnnnnnnnnn : nnnnnnnnn•; nnnnnnnnnnnnn : 

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 

multi core 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 

218



(21) $ii-'% 200880131533. 6 

(22) $ ii B 2008. os. 13 

(85) PCT$iiit!:AOO*~frij): B 
2011. 04. 13 

(86) PCT$iw~{]$iw~t'l!i 
PCT/US2008/009735 200& 08. 13 

(87) PCT$iw~{]011J~tf.!i 
W02010/019119 EN 2010. 02. 18 

(11) $ iw .A.. ~15':ff 1z~~~ 0-§J 

±iUt.t ~ iLl ti YE iF 1Ji1+1 

(72) ~a)=l)._ idJJfni N • P • *Sz: 
J • D • ~ffill! * R • S • m!J,~jw 

04) ~;t-1J1-t1-'tJWi1 r:i=roo~;fH~r_E!l_ c wm) ~~~0 
pj 72001 

f-\:I-'.A.. *~TI~ ±i~M 

(54) ~ t!Jl~ f$ 
$~H~ff-~r:pi¥J~$T~-Al¥J~*~ 

ffl 
(57) ti~ 

*1z~i¥J~~*-~~&~fflHMff~~ff 
~~~fM~~~fi~ttmf¥M~m~~J$:fflf¥ 
M~W~~~~~~~-AITT~~ofr-1-*• 
fJ~ r:r , ffi f ~Al JE H fit ff tl ~ i¥J *~ m .JtJ Hfit ff 19: 
~oo~~m~oo~~§M~~~~~moo~; 

o oo o, :ti ~:su~ i'iF m tt 11:. r+ f~ ff i'J ~ i¥J ·rrt ~~ ;rn 1 
~ij~_m_tf$ 0 xt-=t--&1-wm:r¥1ttff W ~ c 1005), 

~~~~§Mfr-~~M~m~~-~~mf¥M 
ffW~ffl~1¥Hfffl fl'Lfll, C 1006), ~r J::ltm.:fP1fffl 
{j ,@, Ml JEmmff 1ilf ff W ~ 1¥J~{ttlA c 100n, ~ 

--r: &1t1~mfflf¥1it~N~:lt!:Ai~~1ttl:i'to 
C'0 
N 
C'0 
r--
00 ,...., 
N 
0 ,...., 
z 
u 

1111111111111111111111111111111111111111111111111111111111111111111111 

(10) $ii011'i"-'% CN 102187323 A 

(43) $ii0111 B 2011.09.14 

(51)1nt.CI. 

GO6F 12/08(2006. 01) 

GO6F 12/00(2006. 01) 

219



CN 102187:)2~ A 1/2 Jn 

1. -#~kfflf~~~m~~~~mm~~~~4~ffi~mA~:n~.'E1~= 
~f¥1~1~tffil'ls'-Jli£ C 1001 ), 1~Jffii~tffi11E11:~tt~:fE!'!ff J:s'-J-~~~~Bffl s'-JfA:f-ftl 

~r::J=itt~M~HMffm~~tt~~/~~~~$;~& 
xtf&~mt~H1i:1H~~~ c 1005) = 
4±-JEs'-JaJrpJIBzp;j r&~~ JiJrJ£mt~HfrM~-Dt ~1§*s'-J1tm1;;-,g c 1006) ; 

~f M:r£N:i:tn1tffl1~,@JififlJEJifi:r£mt~H1itff-Dt~s{]t!lk1ttl:ct c 1007) ; ~,& 

1~1ijJifi:r£m1~H1i~ff~~ittAJifi:r£:f*fFtlA C 1103, 1105, 1107, 1108)0 

2. t~$;r; tJZ.lU~ $: 1 Efrj£ s(] :n1t, 1t= r::J=i i~N;ff 'E11"(:iiuJ\ ,g, tJ\fi at i'8J,. :iiuJ\ ,g, ~e:; 1~ 
$f;,:iu}ee:;MJ1s*1R~~BE:~~,~~*1Jt11.Zffi:JH~tl~s{]liel§:,,fP I ~51§:_,;_~~$E1{]:1j-* 
¼lfffif'lo 

3. tlz~txlU~-1<: 1 fifrj£s'J:nrt, Jt:r::J=i J!;tfJl'.ji:3/v.i'i~uJ\,g,tJvfffE'E1 ~x0 r 7G IP] at i'8J.§t 
~~tx.:fU~-1<: 1 s{]~it □ 

4. tltWf t>Z.trJ~* 1 M:r:t s'-J:n1t. ff'E11'i' = 

1±M~-~~$~Bm~~firt~r::J=ia*&;;~A 
~fiat*m,~E~~~r&~Mj£-~~$~Bffl~H~ff~~mA~M~H~;~ 

~~~ttffi~~Mj£)l'.;.~ff~)l'.;~~ttm~.Hffi~H~ff~™H~ffl&~mffiH 
1itff-tit ~it!:A*¼lB'-J:t!lk1ttlA o 

5. tltlris f,l(:fLJ ~ $: 1 J5fi j£ s{] :n1t, ~ r::J=i i~ {t ffl 1s,@,ff'B&1311fifl JE ~j r Jrn r::J=i s{] -~ ~ g:; ~ : 
~H~3~~3ft~~~~pg~L&M$~§~H~3ffi$:~H~3ffi$:~~$; 
1±~~~apg~HM~~*~~§~~fi~ffi~~§~~$; 
*E~ttf~-~~mA®~~--t-~~m~~~m; 
ffi~ff~HMff~™ff~~~~Bfflffl~~HMffW~~~$;~A 
BJ=l=ltE ~ if at11ftl 7c i't''.J fibt~ ~U Zf 1ii Hf~ ftLl ff i't''J Zf 1ii ff lJJ 1PJ i't''.J i~ $ o 
6. tlUlHJZ.:fU~* 1 J5fij£s{]:n1t, Jtr::J=i~tf}l'._,;_;tt{,11"( ~ rJ,DtZ- : 
it.;tJl*f1E1*11F Ft ~tf Nffl: ; 
-~ D-x ~ ~ BJ=IH& ~ ti 17 ~ tl N; ; 
ttf'l=*~JE~tf)l'.; ; ~,& 

*mff~~~~~:ffat*m~Jt:~~#WJl'.,~~H~~~:ffatBffl. 
7. tlz~tx:fU~* 1 JiJrj£s'-J:n1t, Jl r::J=i r&~{ll.'.:J=l=HllL@,fE1'1 ~H1iffff~tLlff C 702) H1ifift 

~at~apgW~mffiH~ff-tit~~~~o 
8. ~E~~~$:1JiJTIB~:n~.~r::J=i~JEfflrmffiH~~~~~ffi~mA:tt'E1~: 
£f Jl'.ji11Jit;:t:'~d>--t-1~m c 1101) ; ~& 
~~1tm1~L~,~Jifrj£~d>--t-1~mmi-f b~t>( c 1102, 1104, 1106), Jl;.:r::J=i 31tffl 1~_§,:t:f Jifr 

j£~ y-~ I~ mat' 1t1i i~),fil_ ff,l H 1it ff~.~ ittA 1~ tJltl:ct ( 1 1 08)' ~ JJ!U 1! ii i~),fil_ m H 1it ff 
-Dt~ittA 1S"~MJtt: c 1103, 1105, 1107)0 

9. tlz ~ tJZ.iU ~ * 8 Jifrj£ s{] :nit, JI;.: r::J=i 311 §Ml A ff 1'1 a-~ y-~ JJJ $ r P~Hl A at, & 
~~$~~~A~Mj£~y-~~~~-ffi~o 

10. t~mtxlU~-1<: 9 Jifrj£B{]TJrt, Jl_:r::J=i31!J=l=H~,§,j:: Tffi l~rnJV} Tffi~ r~m~' 

~fflmffi~Mff-Dt~ittA~ffl=~~ffl~~~*~~mA. 
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11. it~~ ;tJZ.iU J! * 1 ?frj£ s{] JJit, Jt r=p i~t~ 1t tJtctJ± ~* :=1§ EiHfJ ZCf 1it Hi&~~ ~3:11!. ZCf 
~H~*~~~Hffl~~tl~~tt~~~r~~~~~~~mffiA-

12. -;frr~tk,~~: 
ZCf 1it C6iH~ iM '6~ ; l;J_ R 
ZCf1it~ti~, Jt~ ~ :E&-~ m:ffiZCffrl'r~t5t ~;fo~~JU4i~ m:tfJZCf1itf~t9: ~;fOZCf1itf~ 

~ ;J;rJH o{] ~ fti fr reH ,~#:ff, Jt r=p i~#1i~ H~ ;t;rJ H lit r tE - k o{] ~ l'al R pq r&~ o{] 1srffl 11§ )~, 
~*~~N~~~~y-~~ffiZCf~Ht5t~~A~~-~-

13. tlz1iHJZ.lUW* 13 ffrj£i't',J ~tJE, ;it~ i~J~}fJZCf1itfHt9:~~~ *-'T~$'TZCf1itfH 

14. tlzfflfJZ.;fUJ!* 13 f]rj£${]~~JE, Jtr=pi~N:S:JcE~a-iifuJ\,e,tA1T ~rBJ ,ifuJ\,e, fge;jli~ 
tr;, :iu} fge;Jafilill*~Jt~,J:~ f:fe:~n: lffiJt*1:1t1,t,ZCf 1i~Hti±R: I'!{] ·)":t f:f~;fo / g,Q fg~Ja~'51:$. I'!{] -!h-15-
:i~:t:lf ti£ • 

15. ttz ffl ;tx;fU J! * 13 Pfr3£ EJ{J * tJE, ;it r=p :J'jH'f: tjti:\'.: JcE ~ * l;I, r z.- : 
iJEl:O:mA :~'1& 
fl tJUJti1'.: • 
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ti*~9it§i 
[ 0001 ] * ~ Pjj B'J ~ JJfu {ftl ~ R Z¥1i::/r fttJUk:' Ff. JU1tnm § ' w R ~ T *'MF B'\J i;b ~1* 11: {t 1~ Z¥ 
1itftm*~~~~~Z¥1itft~4~A~~~*mA~hila 

=tl:c...§e!.+±....,1.,>­
~ .rn'.f.X./1'-

[ 0002J tE :1:9~Jt it• 1ft~ ~ q=i , xi -=r Z¥ 1it ft w _,;_ :f P w ~ □'1 $ * 15itr# ti* a vi& :)(t :E-'. ft □'1 m: 
*S,gttge::J'r mt~{~ Tti;!JO~~h l7'J ti S,g~__;_, * _§_~tJfP1~~ l7'J tJa"J• ~h ~:)(tJ-'.~i 
(" CMP ")mi:ct&:)(t:f_t[~~'T Zf{i::/r~~ ftLl~ rm~ -1t 1t: ~~ r'§'J Bf.J Z¥1i::/r~w ]'E;f PW.; u ~ J1t, ± Z¥ 
1itft~*~~*~•~ffl~3~tt•m~m~~:)(t~ft~~*~•ffl~.~~~~~r3 
1W i f · J1• tJL ~ ~JE q=i B"J :)(t :Ell:!. ft B"J :r}J $ Im J1 o 
[0003] ~rm' ~ ~ Bf.J ZJ1itft¥i±kt! j'Jl§:g 1!£5i"i Bf.JO {JU 1io' =i ~'T rr1itft¥1Jkii~ JU :)(t:f_!.ft B'\J 
fffi{i~/tt~ftLl~at, Z¥1i{1~tJttR:B'11itJLfcfLm:!!,e, B'J±fffi{i~ge;; 1tffl B'ill:~im7t o 3ff1it~ 
tl* * ~ fJH~ ortJ 02 -=r 1=t1it ft iff * R1, * :¥ ~ # 1it ftti *~~ vm s"J, ft 't: 1r J ~1:;'f r - 1.x # 1it 
fttl-1tsf.J ~ S11tf1HitJL l:!E'.m, J2i::&l:fe:m.BI.J1f£~i1tffl O fri~ $ 3 ~ij:z¥{i~ftZJt r::p tidft$frp:rjJ 
$T~~ (power-down) 1~A lj 1S"~'1itfUe;;, 1L~!JE~f't;,flJ~J/:!f't:f:5J1!J=§J2i:@~$T~~f~A* 
~~¾m~m 0 ~W.~~~~-m~~.~~ffl~~~-T~~A~~&ffir~*q=i~M 
1:f Z¥1ifft,E,~Jt 0 

[ 0004 J $ ~ 1t1~ l'f~ $ xi ff 1if ft ff 1i1 ft* ~JE r::p B"J 1~ 1:tli:tiT iJJ IPJ B"J Z¥1ii ft* ~JE;,flJ 7J ;;$;, Jifr ~ 
Z¥1it~*~~~~;rm~~Hffi~*~tt~o 

~~jjpq;g 

[0005J *~RA li'l Z'r-'T ~ hfu 1,u ~ JJz 1t1~Z¥ 1i1 ftf~ ftLl ft fcft 1'$~ -=f-z:JJ ~ f.1:f ff tf ~ tt xi Z¥ M ft 
m*~~WZ¥1itft~~~ff~~~~-~~:1r$ 0 ft-'T~JJID:~r::p,ffl+~~ffiitftm* 
~&'T~m~~ft~~~~~-A~:1r~~m~*mffl~m~~~.~~~~m,ft~~ 
~~ftk~-'T~$'T@ffl~~firl~q=i,tt~H~ft~*~tl~~/~~S~$amr 
&~~mZ¥~3~4.~~~~~ffift ~~~~~17'J~-~~mff~3~4ffl~~~m 
~g,¥rM~~m~~ffl~£~~~WffM~~~~ffi~-A,lj&~ffl~WffM~~ 
4:it!:A t~t1¥dltiAa 

M100i5i~J:l 
[ooo6J Ff! lA ~ I±\ Jl~ J( -i'ZCf1if~~Jt 81.JZCf{if~~*l'l<J~!Ie tXFfi o 

[0007] 00 1B /J'\ I±\ Et!.NitR1-:.~*sl.JZ¥1itfttltk::-fnH1itft~ftLlftBI.J~fi!efJll. 00 0 

[oooaJ 00 2 7F I±\ tiJ Mfffii~Z:: J=t sl.J A 'TH1ii1* C bank) B'11F'.w:t':t~1F u 

[ooogJ ~ 3A 7FWf-#tJEH1itftfltkB"J7F'.w:'t't*7F o 

[0010J 00 3B 1Flli~~rfu4'1tliiH'½tJE#1i::lrfttltic~Mff#1i::/rftZ::J-\ B{]7F1JLl o 

[0011 J oo 4A 7F iliittW1*1t sJI ~tffil1Jure w s"J ~'T%tttfiii~m:1:~s1.J~Ice1moo u 
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[ 001 2] 00 4B ~ w :t~ffl * 1x ~ ~ J1fil fYLl 61.J ~h'4H& _t 1Z ~ 61.J $ t~ ff fit ff tJ:§k:;,flJ ff fit ff½:: mu ff 
sf.J ~ iEfHJJ 00 o 
[0013J 00 5A-5D /J\ tf:\ :tlt11is * 1x: rijj 61.J ~ 1ffil1ftl rE if 61.J ~ t~, xX YLl l"lna ff1Ntfft:~tl:Y: 6"1 -~/J\~ 
tt'.c</J\ 0 

[0014 J 00 6 /J\ tf:\ :tR~ *1:z: ~ sf.J ;l.; JJfil1YLl 1£~ 61.J /J\1Ytl ti=.$ t~, xXfLl JgJpj ff1il'r~t:l:§k: Bf.J/J\~tt 
=R/J\ 0 

[0015] 00 7 7]\ tfj :tlHi *1:z: ~ sf.J~JJBHfLl 61.J ~ ~:l:ih]!JliLlff1i1ff½::~Llff 6"J $ t~xXfUHnaff 
1i:l'rfft:l:§k: 0 

[0016] ~ SA ~tf:\~%~, i~~%~__'E_fYl#x1tlzffl*1t~ 6'.J~»&1Jtl6'.J ~ 7 ~~ tf:\ 6'.J$t~xX 
~Hnaff00ffffi~~~~~ffiff00ff~~~~fflra~o 
[0017] 00 8R 7]\ tfj :t!Rffl *~ flJH1f.J~ 1ffil1Ytl R"J lztr ~ fAJ7'JJcfE::ti.:ct Rf.J 00 7 ~ 7]\ tfj R'.J * ttxxfuli 
ffiffM3ffl:§k:~-~~fflffM3~~ 0 

[ oo 1 s J 00 9A /J\ tf:\ 00 SA ~ /J\ tf:\ 61.J ~ Jff 00 , Jt ~ t!R ffl 1)[; 1-Ulz ffl * 1i ~ ~ J1fil 1fLl 61.J 00 7 ~ /J\ tf:\ 
~%~5\.lZ.~~Mff~~-~~~~fi~~*W~~ffi" 
[ 001 9] 00 9 I3 7]\ tfj t!R ffl * 1x: ~ 6'1 ~ JJfil 1Ytl 6f.J lzt r iJ §M:l A 6'1 00 7 ~ 7]\ tfj ag % t~ xX 5 Ll J[ M ff 
1it~tt~61.J-~ ~tfJ-ff1it~1)Z ~ 0 

~~] ~10/J\~@ffl*~~~~~m~fflr~fflffM~ffi:§k:~SffiffM~~~~~~ 
Jtl:A:r}J ;f T ~~t:lA:BI.J::if~sl.J½::~LltlJ~ 00 o 
[ oo 21 J 00 11 /J\ tf:\ tlz ~ * 1x: R JHt''l ~ hfil 1YLl 81.J 00 1 o A i't''.J hitdt''l + WLl :f¥ i't''.J f~ ~Ll 1JIE:f¥ 00 o 

~ 1* ~ JJW: ]j"~ 

[ 00 22] * 1x: fl)j B'J ~ ;fcp ~ J1Bi 1fLl ~ & 1t 1i ff 1it ~ 1£ ffiLl ~ §E'. 1iJ5 ~ r ~)J ~ :f¥ ff tr 7J TT xt ff 1it ~ 
ffl~~ff~3~#~~~~~~ffi.:ct~~~om~.ffM3W~3~~~~~~ffl# -~ 
~~~m~~~W$ff~$~*~~®ff~$~#~Afflmffi.:ct,~W§~@~~$~# 
.:;ftE1tffl ~ S1, '21f JPJ ~-1'1c~tihxt #1i#ffit-it1$J-H ~lriJJ\\1.a ~zxt!ffi, #MB½::~rJffif PJ ~ 1t 
ffltEfflfAJS1~~~~llifflM~*m~~Jt~ff~ff~#~AW%1'T~ffi~z-o::if~~1ffil 
m~~m~,~7J*~tt~m~~~~~-~~ 0 #m"tt~"*/J\tE-~~S1~~~ff~ 
ff~~~tr~I~~ 0 ~fflS1~,~@S1~~ffi~~ajffl+~fttEMfffflff~~~~~ff 
1it ff* ~JEJt1:1T r11c~z mr :fn z.ri; 6f.J ff1it ff* ~JE 6{] ·r:'I=. gM{] N ~ 0 ::if it~ JJffi 13Ju Jc it~ ·r:'I=. §E:mi-=t, t~ 
~m~•~~~~*~,::if.:ct~~ttffi~ff~B~~B~~§~~m~••-=t,~tt~~~ 
~tt~~S1#fflff½::~ff~~fflillA~~~A~#fflff~#ffl~,~ffl~~~#fflff~# 
Jt!:A ~BMiAo 
[0023J *1t flJ] 6'.J1fit~!Jffi19UPT LlJ1'i ffl r1'½t3t~1itfftJUk:fW :tt~Zf1itff~:l:ft, Jlt~13lit 7J 
~& ff 1i 1it ff~ ~JE 6-J f:f~ _,i_ ~~*rm xt ~ ~JE-t:'I=. f:f~ Jl 1f I J\ s"-1 ~ rirwi O ~ t~ 1i 1it ff ti~§ =rtH't 1it ff~ 
#, Jifriiff1it@~ # Mttu-n" nx;l~7J "J1HfJ-ff1it@ ~ ~,, c" vMo ") 6f.J-~ ~ ~~ff fit@~# 6f.J 
~Ho Zf1i#ff~#PT~JE~)J~~mtJLZflt£Zf1i#ff ("DRAM")~# o 

[ 0024 J 1i ~ m ~ Ez ~ T 1f :ct t_gJ~ 0 tE~ - 1J\ 11 ~ m ~ 1'½ ~Jt W1it Bffi:§k: s"J-~:it-r:'l=.-ij?, 8)j O tE 
~= 1J\~i+im~~ttW1itfftt:§k:i't''.JiJlRA O tE~ - 1J\~i+im~*~RA i't''1Hit~»fil1,a 0 

[0025J Zi1i:/tJs·Ut:l:1s: 
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1¥1itff:t:l:§R:$:!-~tfu /e1J15% ~,Mz:M~TJ "~YU1Lffi1¥1itff:t:l:§R:" C "DIMM") 61.J1¥1it•YG61.J f~ 

115Ll El:!1Ei:t1Q_t~*6'1*T DRAM t';J-, o 00 lA 7F lli 1.11}15 /vi' DRAM t';J-, 6'1.'1'" D IMM 61.J~jj!fitJ\1. 00 o 

~J§tE ~jj!45,:,t)i_t~~~~_gx§t~ DIMM, TT Ji EB1¥1i~:ff~tLl:ff~tLli:t~~~§t~ DIMMo 00 1B 

7Flli ~lEirR 106 _t~~61H1lt~i 102 :fPH1lt~:H~tLl~~ 104 61.J~lEetJl1.11f! 0 1¥1lt~~ 102 EBtmA 
IJJJ~ DIMM fPJ-t! 112-115 E({] IJJJ~ DIMM 108-111 f[~o H1it~~~Ll~ 104 ¾it~,jfLZh~$ 
t~r,tj0l):::f]!fft';h O'Jtfl37t, Jtff:f]!~*flj DlMM 108-111 ~&}A DlMM 108-111 ~*□'1®4-:fO 

~ffliJiL 3f li~~H1i1# 102 1:cji,[ Jr:tJL]UJEsf.JJtfth:±~~ll 14 C 1lfu~o q=i ~0ll::ll!J¥5G) x11la &~ 
DTMM r-2.EB~ □ 1181:cj1¥1itfft~1Mff 104 :ittfi~ill1¥f o ~ □ 118 ¾~i1UAH1itfff~~Llff 104 
¥Ll?Hli'ri~ 102 Bi 01irft1t ~ 5¥0 rib-~ ~B: DIMM 108-111 1:cj H1li'ri~~ftLl'ri~ 104 Z.i'PJEl'J~fflft ~ 
61 ,g,~ o ~fflf~ %tE DIMM 108-111 q=i 61 DRAM Zh lcjfffitff~tLlff 104 Z i'B] :ff1Tr-fu~*o 
m D I 18 PT l2t:SZ.:Nl$L~ffl$ (" SDR"), ~~ffl-$ ("DDR") ~& 9:!r'§'J R'J~ffl$1½*o SDR t~R{J 
~ & 01 trft Ji'rJ JA 1,t:it{~tfir: lj(, ~ R. DDR t~ BS~ tE it~ tfLffi. §JE 01 irft fg ~ Bf.J _t JI )ff ;f PT ~if:Yfhlif~ 
1z*~ffl" Hfif~~ftLl~ 104 ;fO DIMM 108-111 pJ L2},,t,SzJNc:aTJ :°tlzffl SDR ;fO DDR 1i:*3f litt 
L&~ffl O tr DDR rrillct{~ffi ~li'rt11'!sWf~fri, ~fflfg~t(t§IA] 6S:tJ£~~1"1$t*1'1=:, t§ l:t-~ffl$ 
1½$tu1!1~~ffl1½$tu$;fJa1g a 

[ 0026 J DRAM z h ~~ l:t t~Z¥ 1it tE I±! a1i 1* ff :f□ Fl:rtt.~ tll~ i'l1-tBzl~ TJ DRAM Z¥1it~ • JG i'l1 ~ ~ 
q=i o • '1' DRAM Z h q=i H tE ~ + 1l '1'. JG. ~ & PT ~J ~1*&:1~ A "1¥1i~ 1*" BS i"F $ = i'fl: ~$ JU BS 
=tt;;$Jif;].f;~~J!i;.-5Go 00 2 7Ft±HtJJJx: DRAM Zh 200 61.Jtlf/v 0-7 6'1)\'l'Hfi1Ht6'1"1F~tt 
=R'lF o -tlw 00 2 i't''.J 7F1YU ~ Jifr7F, 4±f ~Hfit1*t2. EB ±X. f~f ~~~~ ±Ll fi,fff;~f!J:lm, w~YWhX:A::lm ~ 
lzyufff,~L{i:lm a 1lftl11□ . H1it1* o t1 EB _t; x tm--'ftrJE~ 61.Jf~:r %~ c 1lftl1lo1t %~ 204) :iiJ~fLlfiff!; 
:P~ff 2020 Z+:fitf;t;: o kffil.EB_Sj y $m'ftrJE~61.J1t%~C!lftl~o1~%~ 210) ~ttiLl®1YlLlJJ~:Aff 
206 l037Llff!IH_Lfi:lm 208a Zf1it:lml'j'LJGffrr1l§%~~-80lta 1lftl11P, Zf1it:lml'j'L5G 2121frr1~f % 204 
JfO 210 ::-2:;Z6f.J,80lta 
[0027] MH1it{illc~ftlj{illc 104 :&~¥LlH1it{illc 1O2 Of.J1lTJ4-'§t15 READ(i~) 'WRITEC'l:D ,ACTIVATE 
O~~i!D, !{EF!{ESH Cfrllij#ifr) :;fP PRECHARGE CiWJE ft!) a $-4-FR~mlJfs %5¥Pri!tl:l1::1s~t1l~a ~ftlj 
ft%~ 7F ifP 4-tA fi Bf.J ti 1'1=: , ~ ,Z,U-fu tll: ft% -tlf i9' tE Jt tA tr ifP 4- Bi D RA_VI Z h q=i Bf.J 1¥ 1i1H*riUJ1:: 
:f P fi :t-futJJ: ~ 37u t-fu t11: a 11u 11w , Acn v Arn * 4- EB 1~ 1~ 1~ mu 1t % :fo tlf iRtE DRAM z h 17'] u'0 DJJH"" w 
1ilf*~UhtAfT ACTTVATE 1r/T~R'JH1it{*:t-fu:tl1::~Uh:ti!!.:rl1::tJi]J)Go READ ~U WRTTE 1J/14-EBi~~~U~ 
A~~IJ1~% 12L&t7fi9'tE DRAM oh q=i 6'1~JJBT1¥1itf;t;::fnfU1A1T READ :fn WRITE 1lTJ4-6f.JZf1i#f;t;:t-fu 
:tll: ;fo 37Ll j:-fu tll: §'Jl fflG o 

[002sJ frM~#MJq=iiJJ IPJ DAAM oh 200 i'!I.J{i1il1*9"1 {i1it B1~1h1i o ~ 5t;, {i1itff½:,:fMff C* 
7Flli) 'li:~t~JE DRAM oJ=, 200 61.J,1-fj:-fuj:Jl::JfPHfitf*j:-fuj:Jl::61.J ACTIVATE 1lTJ4-u i~$:!-Jl'lr-fu:tE:H1it 
f;t;:1'11 SK l:ttt~ 16K l:ttts"J:fi0 rti Bf.JJ1frff 1::~tt1Jyj~fLl1¥1i4H* 17'] i'r1!TI.'?1NiJJJJCt:ffrr O J:llJ(' :&i~H8' 
£ #fit 1*ri!!. faL ;fU 37Ll j:-fufaL 61 ~~ M ~ ~ READ /W RlTE ·&rr 4- o ~ffl ,g, ~ 61 A /j-. Jf P ~ :& iE:tittiJfl £ 
~ READ/WRITE $95-i'FI~ E({] I::~ t~ 6{] ~~ 0 ~ :&-tf:ft ~~ ftLl tE~ffl * 6{] J'(l. ~~:& $9)-~ r,SJ j! 

1½$tu r:=p tAfi 61.J READ/WR I TE 1%'11' 1'11.J~m 61.J,m, ~ 61H1i~ff ~ ~ 61 £*$tu A/ $tu 1-H J§;SJE W:Ji O $:!-
1'lJi!I., i~~:&-l:E:lt W::aTJ 4 ~ 8 o :'3 DRAM ,c'.~h~i&~Llf3'U!IPH1it:ff READ tJI:tH1, ,c'.~hillrlfi'% 
* □ 118 i't''.Jfg~ttJ~fJt~ffl*:ittfiDj(i]@a ~:&-tf:ft:Pj[JJEDjri]fl'ZrHfitff READ ir:r:t:&~i't''.J~ 
1!2::§R:R1:A/} o Jl1f 64 l::~tl~ RI.J~1!2: ,g,~ Ct!P 64 ~ .ft/m1Ff %~~ 128 ~~1Hff %~):fPt~~ 
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:][:1/v3zt~ 4 B"J~tx: KliB"J DRAM ;t;}t B"Jff1i11U:l~rirn1@+* § ff1i11H~ffirJ~B"J~-t- READ if 
:jti3Z±& 32 '=fc-=p C4x64 rlA~ =32 '=fc-=p)13"J~~ilji~o £~:1Jifil, Jtff 64 rl::t~]'EBI.J~~J®,B,i&)fPii 
~w:1/vxrr 8 Bi'Xi3Z-tf:liB1 DRAM ,E,~JtB1ff1itMii1JkurtJJkr* Bff{itMi=!'Q;hLlMiB"J-$.-1- READ 
if:jtJt:ib 64 '¥-=p C8x64 rttf =64 '¥-=p) B1~t®ik:a 
[ oo 29 J ':13 a DRAM z--: Jt B"J 1nJ ~ ff 1i:1Ht "F sJ.J pij ,1--- :;f 1nJ tf "F ig; Irx ~ ffl s J , a PT bl ig; Il£ ffi = 11° 
q:i 01~Wfz 1W, ,JZ,@f~@_]ffi~fi, xt1ir~JE ~. ~Bdei.ct P!{ECHA!{GE i'rp~~R AC'l'l YA'l'E ifp~ 

i'Jfiffffi=11° o PRECHARGE ifl3--4i~ 1JHJ°~@] flj DRAM ff{i-1Ht, IE] ;1/g ACTIVATE ifl3--41iJzW'ti:i:-ili. lg; 
~' Jifrbl~~&,iJni't':J o tE READ $4, WRTTR $4, ACTTVATR $4;fP PRECHARGE $4~, ff{i1 
1:t::l:lli:i:J!:ES/J'>~.S.B1rttf~ili O tE[µj fffrc/Htr=p' fr~ . ACTIVATE ;fP~= ACTIVATE utr~Z 
!'BJ, :i3:.L1:~irf4MkfF~fJ)t7t:m:A:tS 50nso []lit, ~i~F ACTIVATE irf41:cj PRECHARGE $4Zi'BJff 
fr{~$ READ/WRTTE $4, ~ !J!IJ$4 / :1:-fu:i:J!: / ~~-B,~t:2)~'{~t-f~prj o ~rm, iiP~fr:;f IR]ff 
1111* r=p i~~~$;r;, JJJLl IE) :1/v pij 'I' :;f fµj ff1rf 1*z !'BJ 61 ACTIVATE ~ ACTIVATE ot !'BJ ~fl J :A:t{J 8ns, 

Pfr bl PT l;JJ11E1.K t~1.tiU ~ [Pl ff1it1* 61 irr 4" !El lit, ;i][tiY: ti :;f [Pl ff1it 1* r::r B"J if* PT l;J, ~f.Yl!l! 
r'§!J61::ffrl±iL ':13 ACTIVATE ;fW PRECHARGE irr4Xtzi'BJ~fffr{~$ READ/WRITE irr4~:ftJttip 
JlL 
[0030] ~ 3A ~ f:B~:j'§Jj;r=p'fij:~-t-~~ 8 rtt~~ffi ,8,~131 8 -1- DRAM ;5}, B"J1tiJE DI\JM 300 
6'17R~'ri*7R o :1flr:iJ ifrr:"k 302 *7R hA.fffi~~B:!ftrJ~ c *7R r-H) i3Z* JIJ~~A ~ff~ 304 61PT 
m;i9:~B"J®4'-6"J5J'-±&o ~ff~ 3041irrff{i1~=l'Qffirj~_Sj DRAM ;5Jtzi'BJBi,B,~_to ~ff~ 
304 iffiff* § fffit:lmf~ffiU:lm8":Jirr41t ~,~!§'bl ~1if &':J1t ~ mt.S.:fP5ES1 ¥§ !ti% TI 11'Jtt'Jt±Ll 
&~ DRAM ;5},, bl~!J>fffi1:lmWftU:lm_t6"J ~in~# F1.{\IH~$41t ~B"J~~5E'f'=L ~ff:lm 304 
filwJ bl~19'11TTJ~, 3f _§J%stirf:t{~-'i§-;tlfLl DRAM z-_:;-;, ~tE&f+:{itfMiB:!ftLlMiJt.~$1"" DIMM 61.J 
~tft r::p {JEit!:Xt ,1-: l1=iJ DIMM B"J Y:: ~i7J IJ:iJ o ~ff:lm 304 ;i][ti,B,~i%irr~111tUJ5Jr~ 8 -t- DRAM t; 
h' :tn:im.rl:5t st:17 rt] im~ 306 ;fP 308 1~7061 jj~# 0 #Jt:B 1tiJEffflt~UJU:k:r::r 'i~ eflt¾ rt1iu 
n RAM z Jt rm :;f J=l=Ht ff~ 30 4 u 

[0031] ~ 38 7r, f-H 14ItJE DlMM 1*{1: □"J1f-{l71J O :trr ~ 38 1]{]7r,{?1J r::p Jijflf,' DlMM 300 pc;] o"J Jijf{f DMM 

oJ=, fAfffiliff=l'QffiLlMi=rtL!t:-r§ IP] ifl3--¾, # _§j~1§-~JHi~ IR~ 310 ~106"J&~ DRAM Z--:Jt r::r 131:t§ IP] 

:ff o ~it :W:, D IMM 300 pq LJ''.J J5Jr {f D RA_VI ;5}, fE =i 'A{f ]:! ~~~ii 1~;f P ]:!j( 1T IY'l ~ 1"- DRAM ;5}, o 

[0032] :tri_t$~~ 2 :};:i2tfl"Jjj~ff, DRAM ;5JthR"J:t;JJ"~~t-th)E 8 CElX: 16K tttf)o :1/v T 
w;J{Z~ff~~~i~~ff~"7 A DIMM, i~ READ/WRITE $411.fff1JJ5Jr=tf DRAM t;J=,, # Jl &~ 
DRAM ;t;tt~J!tittB [R]tf o t~iuitiJZ, fr ctJ 8 -1- DRAM Z--:tttlifflG61~~ DIMM rt,,&~ DRAM ;t;tt 
i½zit~ti5 8K rttf 6"J;J'§ IAJ11°:tt!I.tJ!:o IE)mj, ~]j(i½zit DlMM 6"J DMM .5G61 8 X 8Kbi t ElX: 64Kbi t, 
:i3:Ar1~1~l{Z~~A6'1~ff£~6!.JJ-JJ"" ~:@61.J~ff£1~r 64 *-=pElX: 512 ri::4~6"1.S.ilL !El 
A ~~:!:-th Ll~ff~lt:Jl'ig;l{Z~~ A READ/WRITE$~ DIMM, ]1fr ~X1r-$.1"- READ ~ WRITE ¥ 
~. ;m,ct 99 % 6"lt1z1tJt6"J uMM •5c~~1tm, :i3:¾f:ft!i611~~:5(1tffl 0 

[oo33J ~~rrii:1£:%&-tt±:k: 
$ tt ff {i# ti'H:l ~ 1'11"I $: ~ tE f~ !rjl1J ~ fl!! tR r. 13,g :5H'H~ VMD 6'1 ff {i# Mi Z}, ~ R ffl r J). ff 

1itMiB:!ftLlMi~L!1c6p¾B"J $fl!tr5J'-WcMi*ff~ C" $ fl!tr:5tWcff*ff~ ") o i'E*~~ffffi1ftl r::r, ff1it 
H ;5 Jt PJ bl ¾ DRAM z--: J=, 0 ~ 4A 10 th :1t~ ~ * 1x: RA i'r''l ~ h'8I 1fu l't':1 ~ .3" .:rfJ :a 1'E ~fl!t tR 412 _t l't':1 s 
1"- DRAM t;}, 401-408 ;fP~MtJ}J1!ic:lm~ff:lm 410 R"J~1"-%tt~fU]Utrff1ii:lmt:l~ 400 R"J~ 
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Re:t~OO O DRAM ~Jt 410-408 PJ ~1}t£L~1'1*-,t-~$,t- DRAM ~Jt 6"1 vMD, Jt:~1lfLltE i--·001! 
-i:¥: ~ :1:-t!I. m J£ 0 

[0034] ~1{tk DIMYI -ff, -,t-~~,t- MCDIMM 1=iJ ~J~~tE ~R4tt,&_t_§j]l1Jj:ff1itflo~trJH 
~mrJ o l1fl 4B 7J'\ili:tl.H~*~~ 6"J~WL1lfU 6"J~~tE rt!R4H.& 424 J:6"1H1ltr~i 420 lPH1ltr~i~mrJ~i 
422 6'J~iEetJ\1.00 o H1itr~ 4201'1~'5t:!&iJtiliA DIMM tilit! 430-433 6'1 MCDIMM 426-4290 _VICDIMM 
400 J=l1'f #fi~H~;J;rJH 422 ;fP#fi~HtJ:§R: 426-429 o"J~!Et'5t@2flo'~1:tflo:zJaJo'itt r:J 434a 
:tin 4341'1:t!fAHfitff~mrJff 422 iLlH1i1ff 420 t\c:~rfu-4-1~f%61,8,~ ~RtEH1i1ff~mLlff 
422 lPH1itrff 420 2. i'aJ~:iE2.&11iHR" 4y i't''.J2.&ffl ,8,~ o tEi~~t1J ~, H1itrfff~mLlH 422 ~:iEli''liP 
~:ff~;tiiLlH1ltr~~ 420 61 DRAM ~J, o rfo)E, Hf~~~~{trj~~ 420 r!:iJ MCDIMM 426-429 61$ 
li!!'5tllfc'.~1fyff~~~P1J9o MCDIMM 426-429 ~ 6"1&-~1'1115111~$ li!!'5J"Jlfc'.~1fyff~fge;~$J[ 
m lr:iJ VMD ~~fiJ4-RI.JiP4-,8,~ o 

[0035] MCDIMM --1=] $;j:~~Jlf~itf~ o 1lfUizP, $-t-@J=jfiij ~tE$if~~Jlf~i~ :ff Jx:tth:iE1T, ;It~ 

&,t-~~iEfi-~$~~@ffl,~$~~~~~~~~~~~~m*~~~-~@ffl~~ 

*o 
[0036] 00 5A 7J'\ ili :t~ffl *~ ~ 6"1 ~ J1flI1lftl We.Ji 6"1 MCDIMM 500 61- fi1x7I"~'ti~7J" o _VICD IMM 
500 1'11'15 n ~ VMD, Jt:~ n M1~~ MCDIMM 500 ~6"1 VMD 6"1~ § 6"1~~0 8 ~ VMD tEl1fl 5A ~ 
7J'\f-H~FR VMDk*/J'\,Jt~rtff,k lE:ffi~hA 1 ¥1Jn 6'1~1L MCDIMM 500 Jlfc'.:ic~111~tt~VMD 
t}.EB1i%~61.J'5t~~id!JilU$£!'5tllfc'.ff1fyffff 5O2a rffi~~ 00 513 ;flJ 5C fflJ£$£!'5tllfc'. 
:lm 1fy H :lm 5 0 2 l'r''.J M ,t-/f lrcr J ~ hBI 1lf U D 1lftl -tzu ' VMD O' VMD 1' VMD k' VMD k+ I ' VMD n-2 ;flJ VMD n-1 t::2. EB 1~:f 4y 

~~--@- 504-509 :iiJ~fLl$1E!)}Jlfc'.:Jm*H:Jm 5O2a ~~ VMD :i!J~fU$fl!!1}Wc.~*H~ 502 6"11~ 
%~61.Jtil~~~tBnt~"*~-8,~" 0 &~ vMD wr ~ EB-~~$~1'+:fftH~;-, <m-tzr1 oRAM ~ 
Jt) t1=1.~ D fAH1it:Jmr~mu~ c*7J'\ ili) ~~iu McornM 500 6"1tit~:ifil:ct~t:1/,J "tit~ii12." 6"11s 
~ ~~B 51 o JU~$ .fi!!&'5tllfc'.~b'~H~ii 502 o ~'1" VMD #Jlt:d:)(x~f'N~ (i~izn)(x~f'N~ 511) 
tEOO~~~ffi~'5t~~ffl~~_t~H~~~~~±~~ffl 0 

[0031J oo 58 ~1-Ht~Wf*R~ □1~J1flIW1J@c:icO"J~-~1Et5t@cH'~1'fH 525 os~:§:-ri~~ D 

%fil!?:t"Jlfc'.ff1fyffff 525 E±:f1fyffff 512 lP%fil!?:t"Jlfc'.ff 514 tl=I.JJxo %R!'5tllfc'.ff1fyff:g 525 t}.EB 
00 5A iY'liP~Ni1}. 510 fAZf1itrHf~mrJflo*L&P1J~o *~~a1'5t1lffl IY'l O f~iuiEitl, TI},t-p'p~ 
{&'.~:PIJrtE l:ttfi?iE ~' ?Jr~ l:t tfm-tE u1i1 ~ Rf.Jt'ifi~a1 i'riJ a-tit~ 9"1 ,h)\ Zf {i:lff~ mU:tt ~±!JU$ IE! 5t r.iic 
~~ff~ 525a -tEOO 5B 9"1, a1%1[ffl sl.Jfit4'61.JS11t~ rn-~37iJ~8Jf; 515-520 *7J'\ 0 00 5B 9"1* 
7J'\ sl.J &,t-tit 4-'1':J, :tt;§: ~x mi& i~ fit 4- s"J oo 5A rt-i sf.J vMo s'tr ~ '3 1 a fit 4-t&'~:iE iu ~ fl't * We H ~ 
#:ff 525 B"JJll~ff EB#{il:ff~ffiU:ffiiJfl~o ~rm ,-tEl1fl 58 9"1, frr4- ~ i~Jll~ff WlJJlo flxA-tEfrr4 
~~¾~ffiffl~fi~~~tt~~-~~~~~~,~ffi~~~,fi~~~~hl~~~&~ 

iR EB H1itH:f2i' ftLlH* We.A ~i& fit~ sf.Jtt 5i:' vMo sl.J vMo :ti!I.:t:ir. D 1Ju -tzr:i, ':13tit~~t<Ez ~i!iu tt 5i:' 
V MD S1 , # 1itr ff~ ;J; U :ff iiJ ~ 1'1 ti5 ti iJH~ V MD BS V MD :l:i!I. :tJL B"J 6lr ➔ o -~j rm § , V MD :l:i!I. :tJL ~ 1'1 'a" 
logc17 ~ l:tt~sl.J l::~t~ * D 

[0038] ~HH 512 JE~i&H1[iiia1H1i4'r1JIJ4-B'trf.flrl=1:ffo $1Et5tllfc'.H 514 T1t5M~$tuA.o izr:i 
jj fPJ'i'i4f ~ 522 ;fU 524 Yf*:,,J~ Bf.J, ~Zf:ff [PJ-~~ AR:iEiP4' H fPJ :!t1-~ AR:iE VMD JiliJ!l: o $ 

fil-1S,'5t]lfc'.:g 5141.trffl VMD :l:i!I.:l:J1::*jzg~jm fPJ EB VMD :l:i!I.:tJ1::tff,iJH('1 VMD l't''1iP4 ,8,~ i't''.J{i 4y~ i't''.J~ ':1§ 

~-@- o tE 00 5R ~, fit4 ,8, ~ fl{] 1Ff %~ R"J n ,t-~-&)-~ fl{) 6 ~xm:ctx1@r1Ff %~ ~-@- 504-509 
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B"J7J IPJ f'itr~ 504-509 *~, li 1tffl ~ 5A q:i~ W B"Jt§~ VMD B"J~ '7 l:i1HT111'it3 o i.±~, ft~:E* 
J§ ?'.jitf 4-z fir, -&,titf 4-ft 1~ ;E' S1 iWJ i'RJ ~!% pg 1t$ lEi?J'--i'fc'. ft* Zf: ft 52 5 1¥L 1!1.l~:f_ElL 
[0039] {JLJ~Q~~~ 5A-5B,~Qffff~ft~;J}Llft1PJ VMDk 1x:J:5P1J~k+l 519a ft~ 5A 9"1,ifiJ 
4- k+l 5191H-3&ifu4-JMH~ 510 ~~±2i¥Ll$1J!i?tJ'fc'.~i*H~i 525a -PP~ 5B ffr~, *H~i 512 
~®:Jir[{iiaJH1iifrr4- k+ 1 519, Ji VMD ±ih±J!:::fP iTTJ41BZ~±5jU$ fl!i?J"-l£~ 514, ;!t~J§:I21i1l{~ 
~~01-@~~~ 506 *IP]~ 5A 9"101 YMDk+J ~J:5P1J4- k+l 519a ft~J:5P1J4- k+l 519 ZJ§, 
r ~6p-4- 1 518 ~~1rJ,s"J1J:rl'.:ti~:E!.a 
[ 0040 J -Pu ~ 58 ?fr~, $ fl!t ?J'-- J1fc'. ff* H ff 5 2 5 PT nl;±ih 'E1. +i --'=;-& ,t{R ~ ~ ~tt tl=I ~ i'r'-J it~ 
~:+o ':1§ VMD 61 DRAM Z}t~fcfe:xf<if--'=jf'~H~B1 READ Ellt WRITE $~t§~B1-tf:~~-tf:[{01, 1=1Jfcfe: 
~~itftft 0 $~?ti'fc'.ff*Hff~~H~~?t~~H~ft~R~frr4~~~$,t*4,-& 
'T* 4 x1@ r ~ H ~ h ~ 0 [,§rm' ctJ it ft ff ~±5 R"J x1@* 4 fr~ ±5 iU VMD R'-J-&,t~ H ~ h 
fj:ziw O ffu-Po, ':1§~fcfe:~4f vMD s1 -t-~$t- DRAM Zfts1~tx: KN-W.:'ii1iJE~ K~:ti:ffif.~H 
£:;~ 81, it~~~4f 3'Ll tJz571j *4 ( flJLl-PP READ ~ WRITE) ~t~ Jv ffl r-&~~tHdt}t f9: i'!{] if=f READ/ 
WRITE *4-, 1'ArmPT t;J:5:'r~±ihit.1tx.-&~£iH~Jt ~.sx:~t-&~~H~Jt ~~ A.fU DRAM ,c',~Jt o 

~~if ftff1'1f§H~iJr-Jv::!GiJ:5:'rB1~H~1-:r&s'-J·6p--~s'-J~~s1il ~i&~o ii ~t.HJvffs1~f~lJ 
'.'a'T * El Hfii~~ffiLl~B"J*4w'fu: 0 
[0041 J ~ 5C 101--H t~ :J1r±f $ ;x: ~~ 61 '!I; M!i {11Ji'fc'.~ B'i ~ .= $ fi!4'r 5t i'fc'.~ * H~ 52 7 BS 10~tt* 10 o 

$li!!if?J'--i'fc'.ff*Hff 527 'E1.@i-11f\Jv o .¥n-l 61 n 1-*~:I21i1'tff~l>Z11{lte,~ 528, x1r~ 5A 
4J ~ ili 1'1''1 n,} VMD 4J 8~-&~,ti~~ ~,t*4:izl;:tf:lmo ~U _t cm~~~ 5B Jikrl;l£"i'l'-J, Hfii:lmf~ 
ffiU:lm#®-4fl!i1-4: 510 _t IPJ $fl!iJ}i'fc'.~*H:lm 527 tx:±5B1J}1l[ffl ®-4 515-5200 ®-4:izttt~ 
~ El33tfl!i 529-534 Et!-=r:ti!!.~~JU,tl ,B, ~ 528, li-&1'1TTI~:I21i1lft~ EE1TTI~,e, ~ q:i 01~-i' 
1s~~~,g-~~iU VMD z~o ftlfil 5C q:i, *~-8,~9"16"Jfa~~B{] n 'T~i5'9"1B1 6 ,t1±1x1@ 
T{j§ ~~~-ft 504-509 6177 rt}f'ffi~ 504-509 «~ Fl.{~J=l=J ~ 5A ~ili B'-Jt§~ VMD 61~'71:ittfi 
tlf\i2 o YP ~ 5c Jifr~, nJ'T*4ti11lJLlJifr1f 01 n 1'*4-:I21i1l:%/L nJ1'*4-:I21i1l@i'fc'.~pj(;t/2 
1tx.•Aft*4-q:i~y~~hl~®;E'*4-~~~~~~~~A~~D~*4-~~~~hl~~ 
~ VMD, t'E6p-4ti ~±J!::iUT>~ VMD s"Jt1H£ r, 6p-4ft~JL Eslrm, xtr11IJU§r~ n ,}6p-4m 
1f ff IY'l tJ ~*+rm g , it~:* ~fx -ti* 4-:iz1;1f ff: ,2. ~ ~±5jU x1@1Y'1 vMD a ffu ~u , $ Ni :5:r i'fc'.ff: tr 
Zf:ff 527 *®:1fu~ n-2 520 _§J~Jt;tlfLlm~ n -i~1fu~m1¾ff: o .¥ n-1 o ~ rto, !El A1TTI~ 
n-2 520 1'1,t§ VMDn-z B'J:l:ihl!l::, Jifr 12), *4:I21i1lff n-2 imrl f~f %~~~ 508 i4t*4- n-2 520 ~±5 
Jlj VMDn-2 liJt:1IB*4-mtfff:'.LJ¥*4- n-2 520a 'I'.±:§:, fr:)(t:EJ.JB~tn4-ZlW, &,-i~*4-ft~~ 
;E a1 rsJ rsJ ~1~ pg *i ~ fl'i'Jt We ff~ #ff 521 • 3ER ~:f_EJL 
[0042] 00 5D ~ ili t!zffi$Ji: BJ! B'J~JJm1JUi'fc'.~B1101fH1*4-:I21i1l~ n-2 B'1~,iH1~~ o ;It 

fmi'l'-Jn-1,tn~mtlff:t~~f!:J_i'fc'.~o *~mt:fff:n-21'1,13 AND (--'=;) r'1 530,*Hff: I itft 
ff: 532 ~&~mtfL1iltx.{ifilff C" RAVI") kS1~;J;U 534a ®4-ftxfl!i 533 LfBZ'.i'iwA¥Llifu4-~1¾ 
'iffi: n-la A-'JD n 530 mifx mJ\tE-fij:,}r{p4'9"1 B'J VMD ±ih±J!::_fi~Lf1c~tJEa~ 4N1f~f % 0 AND n 530 i'fc'. 
~pj(;tEi£~B1 VMD :t-th:f:J1::!21i'fc'.xtA61 VMDn-2 B'-J±ih:l:11:ailPJ*Hff: / it~ff 5321t:i:5:izttt{t%a 
AND n 530 ~®:Hti=rft1t% ~,pjfj;E'*Hff: / it~fffr1JHttffiH1jp4, Ji AND n 5301=iJ ~i'fc'.~)Jx;ft 
&,'T _t-ft;;j;P I ~r~is-ttrftill~JE:iz\;1f1t~ 0 *ffff: I it~ff: 532 t!tE}A Al\D n 530 *i&fLl 
mtf{ff %B1rl$B1H1il*41LIPJx1@R1VMDn 2 1;z:±51fu-4R1~19'1~o ~H~ I it~:lm 5J2 :1±1'1 
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:t§1zri_tJfil~~OO 5B JiJ-rfs!i:i£B"JtAh~Z=Hi:5frlfilr4tLlj}6"Jit~ffo RAM 5EB1~mU 534 ~mU'~Z=f 
ff I it~ff 532 61it~ff~?J\. o 
[0043] ~Mrm /3, AND i'TtEJifrif~Afg%XtJkr l:ttt" l "tff~ili xtHr l:ttt" l "6"Jfg% Ji 

tE$Mtr A fg ~· "t1 B"J ~Y · ,t-xt EI T rt ti " 0" Qt $tu ili xt EI T rl:: ti " 0 " 61 fg ~· , Jt "t1 rl:: ti " 1 " ;,fQ 
"0" PT [;l7,J':!iJIJ1~*1t%B1 ~;,fQ{B;; Ft!.EL irf4-izttt~ o :E n-1 61 AND i'l!=iJ l;l §}15~@~A1t 
%~ r. o{J &tBff o &tBff~~l:cj rl::ti" o" t8::AD11g %ltJt$;l:cj rl::ti" l" tBAD11g % Ji&z;ff, 
~ o Al\D i'l 'EL 115 ~@~ A fg % t::lt..t 6"1 & t§ ff l;l ~~1~*.xt @I VMD 61 VMD :i:ih :l:Jt tt 1EJvG 'EL ~ ~" 1 " 

rl::tilf''l rl::t~1lita AND n~Fn IP] *Z=Iff I it~ff 532 ~ilixtEir rl::t~" 1 "lf''1:iz\AifR4y O 1YU1zU' 
ffji& VMDn_2 61 VMD :l:t!!:i:Jt§~rtt~01E ll··· ll0lo AND i'l 530 §1r1f&t8~~ 536,Jt:&tt=tE~ 538 
_t;lt!:A Al\D i'l 530 611~ % 61 ~EL ILi rm, i;lQ 00 5D Wr/J\, '3w'cA=tEirr4-"P B"J VMD :1:ihJ:Jtl211Nc:1:ih 
:l:Jt I I··· I IOI 81,:1:-fu:l:JtfJ.!it{f~JvG I l· .. 1111,JiAND i'l 530 -½B14:rf11~%~il-:i:ihlr:iJ*Z=fff /it~ 
~i 532 riftrW1~.«rl::t~" l "61:i&=ttfg ~·,~ff~~/ it~~i 532 tJitff®·~JUfg ~ ~~a 508 _to 
xJrJt1fu:tih:l:Jt, ;lt!:A AND n 530 B'-J rl::1~01E~ti ~y~,t-" 0 "rl::1~' Ji AND n 530 ~~ ili fg ~ 
EllZ::g~tl:\XtJ11irrl::t~"0" B11t£1g%o IE!rm, ~ff~/ it~~ 532 ~11Jiffii:r4-fU1g%~~1f 
508 _t 0 

[0044] ~ 6A /J\iliilHE*&~ B'-J5t~17Ul£:a6'-J MCDIMM 600 61/J\~'11*/J\ o MCDIMM 600 'EL 
tff FR VMD k {1(\iQ 6'1 4 1' VMD ().L & $ fi!i 5:Hft~~ ~ff~ 60 2 . Jt: 9"1 k .lE: m ~ hA 0 i lj 3 6'1 ~ IL ti: 
1- vMD §@i r33-1-- DRAM ;!!: Jt , _g_ $ at* We ff~ Z¥ff 6 o 2 PJ l;l-tzri _t ua ~~ oo 513-5 D m :i£ 1'11 Jj~ :t¥: 
1&:Nc:i':JflJ1*1lo irf4-,~,~ MCDIMM 600 'EL13i~~,t-VMD i't''J DRAM ;t!:}t~M§fUg;JEi7,J'NG:lm~1¥ 
:lm 602 61 lJJJ.f-fg %~~i5- 604-607 o 1flr4ld~filr4 fi!3&1.i 608 JAff1ii=lmt?.mUff c*7}\ W) 1st* 
JU$IE!n-Wcff*Zf:ff 602 o t~ffi log2'J, +l="P n ~T 4, VMD wJ l;lf&:n-WcM rl::t~ VMD :l:i!I.111:: 00, 
01, 10 ;,fQ 11 z~, JiJ-r:i£:tih:l:Jt1:1H15tE$~9"1 ~~,J1FiR:ffi':aX~L&i~$~6"1 VMDo ~,t- VMD ;iflijj:irf 
4--~' f'i ~ L& ~ ~ 61 ® 4- FU'~ El3 ~~ f'ffr ~ Ci~ :tzrr ~~ fm ~ 610 ) Jik«/J\ 61 Jt § 2 i'l1 :tsctJ~L~J:iJ!I! 
iL T Jt:{m VMD {½~~ffi o 

[0045] tEOO 6A-6B O"J~WiJ't1 MCDlMM 600 9"1, W1'1'f1i:#ffi~3K~ RM ,t- DAAM Z}t o DAAM 

o }t xt B'-J ~ ~ ~Ji~ lR ~1:R/J\ l:cj ~ ~ iflt 4-t§ ~ B"J ~ ~ .5!11 iL Ti:1ili ff it* o &,t- VMD Jli:ttiflt 4-,B, 
~*L&irf ~ B.1rl'.'.ffl Jt § 2i't''l~ffi ,8, ~:5!1.liL 1f~~ffi O IE!rm' ;lm,jj: bl:: 1f~JE DIMM CYL!.1'ni 00 3 
R"Jmi:i£)1;&J~j!y Fl~ t~t~*15~'f'fe:.m. o ~ rfo, ~{{§JE DTMM tM t~, IE! :3/v~ffi ,e,~J;:1J,1}f{{§JE 
DIMM q:i El~~ffi,B,~AIJ\' pJg~1ffi~j!~ B~B11'sJ*1½73~ffi O 13/U!ZQ' zi&fflpJ l;l*&:1Ll% 1vGt.1H\61 
* 1T1.t~ffi$7,]'' Jt: rfi&,f-$7,J';®jj: VMD ,8, ~~:5!1!*&:1z*iUZ¥1i!fft~fttiff O la JS1rf17J A* 
1T1.t.~~:1:iJJn T 1JEJ=l=J 1{§JE DlMM 1st*~~JiJr'r/fii'l"Jsti'sJ * 0 i~iYftJJn * ff1.t~1ist i's] 161 ®l!=iJf'fe: 
xJ*tt·1ie~JJ.~fft EffiJJorrD 0 

[oo46J ,;t;,t flJJ B:JnYft?knffii11Ll 
T 00 ~ ~ :i)J ~tih i:1:'.11: ;ft MCD lMM El~ .;£.,t- V MD 61 f:!Ui}~ :ff; fs!i :i£ :zl'C bt ~ El17J 1:t: ~ ~ 1!iti o 1'f 1ii 

~ ;!!: }t nJ l;l :it!: Azr=t ~ ~ i'l11jH'p fl A O 17Ll !m ' ZJ1i'i'r ~ Z }t nJ l;l O[rt)@ T ZJ1ii ~ iJ * rm ;lt!:A it 
i)J Cacti ve) tJtt:a ~ff1i~ff;t!:}t~~~;E_F[Zf:1i#ffig3Ka-f, Hfi#ff;t!:}tpJ fa:ittJ\.1~:tJLtJtt;, 
Jt "t1 Z¥1ii ff ,E,~ Jt f&:t~1~ l;lf-t tJL f'f~.S:, i~H ;J;JL f'fe:.S:11£ r i~ ;JJJi!!~:EJ. Z¥1ii ff 1fl*?!r 'im 61 f'f~.S:, 
~~~ffl~l;l~~~$Ti:~ff;t!:Jtffl#~~~,~fflTi:~ff;t!:Jt~~~~~Eir~-Z¥~ 
=lm~3K 0 ~rm,'3&~~:Jm:®mff=ct:$.f-ff~=lmffi~B1,~rfflmffi~"P~ff~=lm;t!:Jtffl~ 
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~~~Z¥~ff-~~~~;~B~$~o 

[004 7] illrl 111~ 1[$ at /FtE 11m q:i B'J Z+:1it ff z J-, ill A -=p §E:1l.i(DJ ~ -=p ~- f~tJUl§:l'iL ~ r-='rr 
~e:t:~t1:t 4i B"11¥1itff,c'.~J=, ~,@at1Jo ~ (power up), ~±m1Jo T rirtJJiirjfaJ o 1fu~□, JJJ$rpif:ms:t~ 
.®li~ IJfH~ $ pg iflH11F/'r;iz J='r f:ll 14*-='rr ~\ f3t_m BI.J ;fip-=p f3M~s:t, ~ rfo, fffr-g i~t~s:tt§ ~ 
B'11R$'f':tgt~tHM o :'31¥1i:l'r~;5J=, !Llrr}J$T~~tis:ta~. iE#B'11¥1it~ZJ='riJJ IP] ~::frlJgE:B'1, 
H#Mff;5J=,~~~m~.~~illA®fil~])J*r~~s:t~illA®fil~*m~s:t~ft~~ 
~at~o ~*'~ffl])J$r~m~A~~~~~~.~~~~~~~Z¥Mff~mtt~o ~ 
T ~/J\xtZ¥1itffZJ=,1Ju ~!3/T$IY'-1 at !'al, 1~$1¥1itff ;5J=,:1EPT 12JJft~:i=MJl~ $,-t-J}J$T~~ti 
.:ito &-t-J)J-$ r· P2f:t~s:t~1~::f [µJ~±~tJ\Z:'3iJ BI.Jf3t~-='rr~' o ~ rto, f3~~ -=p~' e1&-t-~±\"i'±\"i'JJ□ x,t 
mrMZ¥00ffZJ=,~~~m~~*~at~•o 
[0048] *1t ~JI R'17J¥1~JJm17UXtr:iE1T fr~ tt ~:f_!ff LFl'1 -,-t-9-JG~,-t-mfflPT ~:&~~JI R'1, 
~~tt~~~ms:t~~-PT~~~rn@#tiW,~±E~~tE~fiM~~rn~~3~ -~~ 
$ ,-t-@ ffl 1~ r1Y: B'J R. 115 tL !:!I 7 7F ili tlz ffl *Ji:~ B"J ~ Mff 17U B{] ~ rn tt i:J 7 04 ~ -=f-j:-fu~ tt JU Z¥1it 
~~f:tLl~ 702 BI.J MCDIMM 7000 MCDIMM 700@13"~o_t$~~ 5A tM~BI.JB~1¥:Jlft1.wBI.J%fi'4HtJlft1. 
t,'f~Zfff 706 lD n ·-t-VMDo ~n !:!I 7 ?fr/J\, 1¥1iiiff~1Mff 702 JlIB:i=~ pg®;!'*~ 708 lP pgtffl1iii1¥ 
~ 710a *r~,-t- VMD B'11f#J B'1ftr,g PT ~Z¥1ittE pg $1it1¥:@ 710 q:i, H*bt ~ B"J::iJi!PT ~~ 
~1+11¥1i~4!h'H~f:trJ~pg'Slli2$f!: 708 th1T o 

[0049 J :1J1i ~ JJm wu --e1 tt tE:iE tr tE g; tt ~:1:_m u _t BI.J - -t-~ $-t-mm B'S :iE 1T ff1 .JtJ.! rsJ 1x 1,t. Z¥ 
Mftm~~tt~®1~~~~$.tt~m~m~*~.-,-t-~~,-t-mm~*~*~m~~ 
~1~t.if'1t BI.JN;, Ez: Jf'~ i~t.i11t1Jt1,r.Zf fitftti±:icBI.J ft gl§:l□ I _1~;1rn1,:;5sf $ o i~N; PT~ ~:iiuJ\ 
,B,1A1J°ati'oJ C"TET"), :ii+,g, gl§:.m ¥H ;ff; C"TEC") ,:Ii /J, gUiUIEfil*,f~ ("EDP") ~'DJ ~flz: Jffi+l.= 
*1Jt 1,l1'f 1itftti±R: B'S 'fi §1§:l□ / Ex §1§: ;i ~i $ B"J {f ~ Jtfth..g-¼!flK ,1:t O -a wN ii ~j :Ii /j\ {t-,-t-9,IZ 

~~ mm B'J TET ft i"F m~mm JL-¥¾.w ]'Erfu iJJ IP] Z¥1lt ;i.t~±:ic!IHA B'J Z¥1lt~ JiL ;J:j ii.Ji!iR, 
~ZfM@;5J=,#::fm~~~mWM@~*M,::f~~fflZfM@ZJ=,illAJ)J$r~ms:t,rfo 
n'dt1~# fi# ~ Z J=, ill A 1i :tJ L ti.:it, J>A rfo {'f 1i# ~ t; J=, §!§:~-~~ ~fril R + 1--· - # 1i# ff it* o ~ rfrJ , 
rEr 1-i1di f31§:N ;t O :Jj-::iJOO, -awN;t :1/;J rEc J.m:ct l)J r::iJA~/J\ T ttxt&,-t-Z¥fitffit*B'1~ 
~ nJ ffl IY'-1Zf1it~ t;J=, Ill~§ ;1t1~~.LJJ;,Zffit~ZJ=,illA -='rrf'IMJs:t, ~~/J\ T w i:B.Mfil T 
Z¥frt~ri!PJ@a>f i'riHl=l ,1~Ji1~T 1Jt+i'>t:aJ1'.£~ TET R"Jfcft.m 71~' o i'>t:aN~~:li/J\1,l EDP m1~ 
T TET in TEC zJB] B'Jtfr .!Ro EDP Jl'.::i:ftJESC/~ l:cj1f1i~ffiJ*t§*B'Sf31§:::i:ln~filB'S*lR □ EDP 
pJ ffl T tr~ JE'f'.t 81§:7.K .5f :tll:1..tt:li/J\ 81§:.m.' ~~tt xttB [Rj B'S8tm.m1..tt ~-~ B'S t:t HI§: 0 

~~J -~~ffT~~.~~5EtE-,-t-EJZ~,-t-mm~:1EfiM~½&,-t-v~~~m~*~ 
1~L~L 1~J=!Hi -~' ft L& ~ H Z¥1it tE Zf 1it ~B:! f:tU ~ 7 0 2 q:i H pJ l2}, 'EL ;J:§ l2], r Jryf q:i B"J-,-t-~ ~ ,-t- : 
c 1) :'3Z¥1it~:f2i'ftU~:tr-5EB<Jrji'BJ~ if;J~r&JE~~.mBI.JZ¥1it~iJ*ITT& vMD BI.JZ¥1it~iJ* 
S"J&.m*~ic.)R ; c 2) tE-J.J::.a>f i'sJ~ pg B'S{'f1il~it.s1tSI.J~ § l:c;1A1J°B'.J1~➔~ § S'.J I::~* ; c 3) ?t 
1Nci';''r1Jtr:Jj-1*1ttls:trm~1f-,-t-1*1ttls:t B"Jf~.'fu ; ( 1) ~il@nJ ~ rt] Zf1it@B:!f:tLl@ 702 
~1~~r-gB ~:1:11.tBI.J--t-~~ -t-Rffltt1*BI.J{ij: vMD B"lZ¥1i~ffiJJ 11=11 Bs&.m$B"J1t,~- ; ~}](cs) 

JE1J°tt1B,s-,-t-gx;$,-t-;kfflPT ~ rtJZ¥1it~~f:tUtt 102 t~1..tt& vMD BJ.JZ¥1it~ w 1oJ B"J&.mif B"JJJJ 
~o 

[0051 J Z¥1il ~~ f:tU ~~ctr ffl r &,-t- VMD RS 1tffl 1Ff -~' ½ -,-t-~ $ ,-t- I~ ffiit!: 1T I::~ tlliim :ct rtJ 
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VMD ix:~~ 3 6".J rflr4 rm 111~ VMD :iltAxt m 6"J=t*1ttJtrt:: 0 1!7Ll :tm' 3 _t; VMD t§ * 6".J 1!JtH~Ll~:!JJ\ + 
,~rnst, #1it~~1tu~111~ vMD it!:Axtm6"1:rJJ$r~**l:c\'.:, ii':13--'=5 vMD t§*s"J1tm1~.@.::kr 
l~{i1i~, ff1it~:tQ;tucg{t1~ VMD it!:Afitfl,m.rt;o tli=Wif&'~1fm r1:lt1,tff1itcg,m:l:R:s"J1tm 6"-1 
Jjt_m;i~\Afm~l~fJL fJLl-tzP, :zls:bZ~ 6"J~WX1!7UEt§':1§N_m utlfA TET 01, -=µ13M~.rt:PT ~fffi:~,Jt:ct: 
ElX:*1~mPT ~*ffi:W::K;1v1t£, 1t1iW.Y s"J V_VID :it!:A -=µ§Ml.rt: 0 ::'h~1rurr, :im.:ct:W::KN.m7'J rEc 
ElX: EDP, l~ml:t--'=5 'J'E'J' t§Jt □"Jl~mt§xt1!1*J, 1sr1i*T YMD ~e:~illA -=µ~UlS:ta 
[0052J :zls:bZ ~ 6"J~JJfil1fLl~Et§l~JrtE$t~)[)::E!.ttJ:6"J~~~$~mm ~**ffisiftt rr:iJ ff 
1it ~f'2: ftLl ~~1Jt * r ~~ ~ $ ~ mffl l'r'0 ff fit cg ih 1PJ tl .rt: ~Pfi 'rffl l'r'0 Zf 1ii cg .m l'r'0 t~ tHR ,@, 0 t~ 
tH~ ,§,;flJ !l'. .m~l. EB i~1zp 1%:1'1= * §JE~ * J1HfJ.t:J L 6".J ~ h 01 * §JE fffi:bZ:lb ILl ff frlrn~~ ftLl 'ri~, pfi~m 
tfLtfl¾~1t;J r Jt~it.tfl6"J1J\,1T~~~$~ mm 6"Jit.tfl6"JtX1tt:~f:m0 J!i1T st~~JEJJff 
~~~~~~ff~m~~tl*~iiPT~ffi~ff~cg~~~~~ffirmffi~~':13~~-:a'.:o 
1fu ftp, fl?,zi:):~§JEt~fF M tE$ t-mm :ff tx:±t!I.J?i{ftE$tt~Jlf!.1~61 pq tt ~ 61t'i'rui1. r :i&tf EDP !l'. 
~.X~mm~*~~Wff~m~~fi~g~A$~@m~~A~-Zffflffw~mm 0 ~ *, :iE fi ~ ~ fft PT l:J 1R' ~ ff 1it ~~ ftLl ~i4f MCD IMM JJfc'. W n ::;f {tr: m JjJ $ r ~im .rt:, rm ::;fl&~* 
rZffitcgw 1w161~ §I 61§JEil f~L~L rm JL iJaJN ,fili~foxti Jiifi mm 6"-lJii1rst]UJE6"-lXftR5t 
1+<~1X:~ §JE tf llf!.f¥!¥ PT ~ 1~ ~ ff 1il ~~ ftLl :@JIIB:a MCD IMM o 
[0053] ~ 8A /)' 1--H ~fflZt!titr±i:zls:~ ~JiB"J~M!i{11]Bq MCDIMM 700 6"14li~ VMD 6"11!ffl 1~-~-6"1~% 
00 800a 00 800 61-&~~pJ~1~~tE~5Es"Jfl'tfBJmpqiJJIPJ MCDD1M 700 61 VMD S"J1v]nf1.lx)JC 
~o 00 800 Etr'i'5tJJiJ1~~1~rn Tl'T2 ;fP TITJaX I'(')~~)~~ 801-8030 pJT:i£1J!)z]m ill--'=5 - ~+ li::iJ i't'-J 

J}J-$r ~*tlJ:t PDM1 ,PDM2 JfP PDM,nax t§* o PDM,uax :im.:u* I~ li::k~* 6".J i7'J 1,'~ff1it~~}t~H 1tt r~ 
PDM 1 :,fn PDM2 -=µii",~$ B1JJJ-¥, {B )E~ *:ii"-1:f:B"J Mfil81 fo]*jJp Et! ;PDM 1 :iffl.:ujkl~ ii& 61 i7'J tfi} 
Zf{i:t1~~},~Fl.1'tttt1~li 1J> 61§tii "µ'f§', {B ¾~*JiiR6"Jfilfil811'sJ*1Jp Et! di PDM2 :tt:tf~ PDMmax 
;flJ PDM1 Z !'BJ 61 Ffe:S.-=µ 1§' FL~*~ !'BJ 61 ~fil 01 !'BJ *JJ□ rtL 
[0054] 00 8A ~ 7}\ 1±\ O"J I~ fl'[ T1 , T~ ;fP Tmax 801-803 pJ ~ 1~~:iffl.:u-ix:i'.lt~A TEC ~ EDP ,/:iifl 

;E o"J I!!¾] fl'[ 0 l!!¾]Ul 1~:tt PJi5;~'fi§t5tlJFfe:1[1t:jc_;$<.z_ rsJ 01:l:~{JJ O fy1Jfzp' ~m 00 800 :ti~ YMDo, YMD2, 
VMDk, VMDk+]' ;,fl] VMDk-2 ~ t~Ji~jfil:ct: IJ!]z] ffl T 1 611tm f~L@, 0 ;j:jpJ L! i5l, Zf1it~=t'2:ftU~tE~~ mt 
$~mm IB1r 1Y0 a1{~~2.-;t 1tm ~J_(J;, vMD O [;.§rm, ::;f ~ 1t1~~lJJ;, vMD ill A "µ§Ul.rt:L ~, :=i 'f:: 
1i'J::;f~tz:}J:l:-\h)[)::E_l:li.Zffil~ig*fl1, Zf1il~~ftLl~11Jt:it!:A1it:JLtl:i:to ::'h~1fffi, 1zp f?E 88 J=ifr~, 
--'=5 VMD1 f§*B"J{tffl1~,@,;J\r Tmax' --'=5 VMDn-3 t-§*61 f\Em 1~,@,jc-=f, Tmax QiJ\r T2 , Q--'=5 VMDn-i f§ 
*81{tffi{l§,~,Ar T2 JVJ\r Tio [.§rm, /9 T~'f§'l:ftm, Zf{itcgtiftUcgftf~ VMD1 :it!:A PDMmax' 
1!1i YMD1r 3 :it!:A PDM2 , ii 1!1i YMDn-i :it!:A PDMp HiiJ YMD1, YMD1r 3 ;fP YMDn-i 1ffi:1Jn Et! L2J. UfriJ@r{i 
1it~iJ*nlto 
[0055] 00 9A 7}\1±\ ~%00 800, J:(;*7)'00 8A rt,/J' ili 8'1 MCDIMM 700 61-&~ VMD B11!m f~L@., 

~~~mmffl-ix:i'.~.m.ATI'l'rm~~o~~::tt/)'~~~Y~ffi*~~mffig~~**~OO 
8A r::p/J'tl:\ S"J~~)5)T~[rij a ~rm, [;.§7vft~~A TET, 00 8A ~*/J'S"Ji~fil 11 ,T2 ;fP Tmax ~7'Jfr 
00 9A ~ rtrm~ 901-903 */J'B11~m T 1 1, r 2 ;fP T 1 maxo 1±i~t~5E7)'{11J ~, 'f':t§e: r~ Ffe:m1t::!z$ 
]!]I~ 0 [.§rm' 00 9A fi/J~ ilifx~~ VMD ~tE1~11Lz r O J:l1*rm ;§ '--'=5 VMD1 t8*6"11tm1t,@, 
ATl~m r 2 _§_;J\rl~m T 1 10 Zf1itlH'2:ftU~1:trf~ VMD1 :ittAJJJ$rp*:tiA PDM1 ;lzs:~5El't'0 
81i'sJft, ][jLJ VMD1 1ffi:1JIJ Et! L2J.ffl rZf1ii~iJ*7'Jl_t:o ':1§JU:~ VMD ,1..:~fi~JJ:rfu~:Elf!.ff1ii~iJ*S1, 
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1¥{ii~~ 1ffLl~1f1~13: ® VMD :i1tA 1ii:J LtJtd'.; o 
[0056] fr~.Ll:~~JJ'ffi135tl q=i' f?{ii~~ftLl~ DJ l~ti~1l1jtffil!JJ~'i""t%!11:::tis:\'.: D fr~.Ll:~~Jrfil135tl q=i' 3 
Z¥1ii~i&:1tV}D1~±fu 1tffl EX:~·ti i'le:~~w;rj, Z¥1ii~~ tLl~~1t:ffl ~· i'lU~s:\'.: o 
[0051J 17i$:~~WUJiZ9J~6f.J, iE17'111J=l:J {~_§,PT~ El31¥1lt~i~ftU~i ;iEJJHtf!.i&~Jilcj&,t­
vMD ;j;§*sf.J1fffl 1i_@fr-,f-~$,f-@fflili:1T61S0 {~Mz£ffi O m~' £r:':1:'itiJ1fffl 1i,@, VMD 
PT ~ fr - 1'-~ ~ 1'-Rm ili: fi 01 S11~ i.Sz: '.,:t: JJJ ±-m ti J ~ iu ~ [Rj t* 11::: t:'ltt:, rm~~ m # fi:# ~ ift 1PJ a 
:13 !J[, , fr~®~ JJ'm 1Ytl q=i , !:!Ui. ~ PT ~ fr -,t-~ $ ,t-BZJ=lliit 11° 6f.J S11~ El3 i I ~qfl ~ f'JE 1%! 11::: ff! 26: 
~o 

[005sJ ~ 1 o ~ 1:±:\ t~ffl * ~ ~ 61 ~ mE135U B1 J=§ f i}J ~rth 1~1~1¥1li ~~t~~ B1 VMD :itt At1¥=11:::t~ 
s:\'.: 6J.J:1f1z;;6J.J~1tuifJ¥ ~ D frzv 11i 1001, Jl':I: cm1zr:r/l':1: rEr.. rEc ~ EDP) t.Sz:~tt ~ 1Jt1..t.l:cjili: 
fi-,f-~~'i'-Blfflffi~~Z¥~~tl~~/~~mffl~"~LM~,~mmLl~*•m~m 
tt1'1=M, ··'t~$·'t@J=l:J~~t*1'1=~~3E:i&tto frzv~J 1002,1A1J° ·'t~$'t!3'ZJ=l:Jo frzv~J 
1003, tjH1J:::~tJE~tt-,t-~$'i'-r1'1tt*~:Em-,t-~$'i'-@ffl O frzvIJJ 1004, ~r-'i'-~$ 
'l"J.l'Lffl 6'-11¥{it~~*' 1*11J:::~t:ft~~ MCDIMM Hi-,f-~$,t- VMDo trzb-11~ 1005, t~ffl)l' ;[;,fW 

I ~@ffl *~m1f¾B'-Jtij'fi1iU~L JJi1J°S1~tJEPT Llt~~Z¥1ii~~ftLl~jiJW!JJ 1006 JiJz!:AW!JJ 
1006-1009 q=i ~JJ'mBf.Jni$:i'lf.J11FJt'l'ITT1t o ~ IJ!iJ, ili:1f SJ~tJEPT ~1~-B'1¥{i1'/~~ftLl~fi%:ct::1Ji$:i'lf.J 
11~$~.m~.~-1'-~$'i'-Rmmm~~tt~~~m~0m~m~~•Z¥M~~~R 
ffl fl1' ili:tr fl,t~fJEpJ ~1~~Z¥1it~~itLl~i?Jt:ctzv !Jl 1006-1009 q=i ~Jrm 6f.J7J¥;t; 617'1f'ie:$1t 0 

tE*IJI 1006 i't''.J for 1Jl'J:Ef 4J' ttxtZ¥1it:lmtl:f:R'.i't''.J&'i'-VMD 1Aff*IJI 1007-1008 0 tE*#l 1007' 
!IPL oi:i ~~ ~ 7 JiJrti'a~ 61, 1¥1ii:lm.f2?. 1ffLl:lm#-;iE Bi S1 i'§J .f31: P'1 i&~:f P 1¥{it VMD {11:'.ffl 1iU~L # 
zv~l 1008, 1?1it~~ftLl~~ruL;Vfn1jtJlH~Ll~:H1'.1~ VMD nl:At1¥=1ttJP-'.:, fzPTffitE~ 11 6{]~ 
ffilj;;JiE;¥¥ [[I q:iti'a~610 11u:tzr:r' 3 VMD ,1-:1~i}Jf:-fu~:fJ.Z¥1i~ffiJ*st' Z¥1it:lmr~ffiLl:lm pJ ~j 1t1i VMD 
ittA1itflt~s:\'.:~~1~$7"ff'iM~P-'.:Z , :tznL00~~~ 8-9 JiJr~El1a #zv~J 1009, :'3JiJr1f VMD 
t~:iiiAt*fFtlP-'.:~J, iW:iiiJLl 1010, ~IJ!iJttxt 53- vMD ~2lzvI½t 1007 :fP 1oosu azvJJt 1010 
q:i, ~-,t-~~1'-Rm □J.JiEh15t:l'rm.#st, *1t ~ 01~JrmW1J 1=1J ~ 1=1J~±-m1'1=riw11~ 1011, ~ IJ!rJ 
~ -,t-mz % ,t-mm m *JJi fi s-t, tir m jiJ ;tit 1 o 12, Jt: q:i t:t xt ~ [P] t~. 6"1-,t-mt% ,t-@ffl mt~ 
;t§ [P)gJii'(,J-,t-~$1'-Blffl i't''.JJ§~~IB:fr, lti:~zv#J 1001-1009 o tE:zv&J 1011, tE-1""~$1'-@ 
J:l=HJj friE h R'-J st 1~, it ~i:J L ~ tJEt1¥=11:: 1n 1=1J ~ i:'3,c~Jl' .m. 0 flu :tzrr, it~i:J L ~ tJEt1¥=ft ff! 1=1J ~ frzv ~i 
1001 q=i iJJtztia:iUi:I: )1 TET, _Q_;f~;;; fr-'i"" ~~,t-Blffl ili: tr 61 st{r?E&~/l'::i: 1~ TECa 
[ 0059] 00 11 7D 1:±:\ t~ffl * ~ fl}! 61 ~ J1t!i 111J B1 ffi rih ;5 ±-fu {ti: 1t VMD :itt A J:jJ $ r ~$ ti A E117JY;t; 
61~ffiLlifitf-'f ~ 0 tEit~JrmfliU q:i' :tzrr~~~ 8-9 }3/T;)£, 1EfW:#1il:ff75Jt Jl1ftEzv~J 110:3, 1105 
;;fP 1107 9"1~7D6{] ~ ,f-11FJtJ)J$T~~tiP-'.:o frzv&J 1101, ~PLTia~~OO 8-9 Bf;)£, ~rOO 10 
6'-Jtb!\I 1001 rr ~ti 6"111'.m. :Pfif!5EX1J.l'Lr ~· ,t-:r}J$T~$~s:\'.:6f.J l~{iia 1¥1i:t~WfM~1tffl 11: f!I 
10 i'l{JzvIJJ 1000 q:i L!1z.JllP1ifili'l{J 1fffl1~J~,tEtv!JJ 1102-1107 q:i ~~-,t-~ ~ ,t-:r}J.$T~ft:tl 
Ao :r}J$T~~tls:\'.:~LTIIT~~oo 8A JiJrJ&s'-J PDM1, PDM2 ;;fP PDMmaxO tEtl71\J 1102, =i1tffl11~U@, 
1J,r[~tll Tmax S1, ITTJ:ittiiJzv~~ l l03, ~ IJ!!JtiJ:ittJIJzv~J 1104a tEzv~J 1103, H{i~~~ftiJ~1f1.('} 
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Abstract ofTW201123198 

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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APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

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

16/151,347 10/04/2018 2827 1720 ETRP0143USA3 3 1 

27765 
CONFIRMATION NO. 3080 

FILING RECEIPT 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., No.389, Fuhe Rd., Yonghe Dist. 1111111111111111111111 m~mll!UIHll!l~~l 11111111111111111111111 

New Taipei City, 
TAIWAN 

Date Mailed: 10/25/2018 

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

lnventor(s) 

Applicant( s) 

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

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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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 .. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 1113012014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number N/A 

Filing Date N/A 

First Named Inventor Der-Min Yuan 

Title DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED 
DISPLAY PORT 

Art Unit N/A 

Examiner Name N/A 
Attorney Docket Number ETRP0143USA3 

SIGNATURE of Applicant or Patent Practitioner 
Signature /Winston Hsu/ Date (Optional) 10/03/2018 
Name Winston Hsu Registration 41526 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

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

□ *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.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/828 (07-13) 

Approved for use through 11/30/2014. OMS 0651-0051 
U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

POWER OF ATTORNEY BY APPLICANT 

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

I Appllcafion Numbe, I Filing Date 

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

[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number 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 application referenced in 
the attached transmittal letter (form PTO/AIN82A) or identified above: r------ '~~. - - -h---.-, 

l OR j27765 ._J 

□ I hereby appoint Practitioner(s} named in the attached list (form PTO/AIN82C) 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 transmittal letter (form PTO/AIN82A) or identified above. (Note: Complete form PTO/A!N82C.) 

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

[Z] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: r-- ---· --· ----- --~~ -·· ·-- - -----~· - - . 

. J OR · --- -- ·- •· 

Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box): 

I Etron Technology, Inc. 

□ Inventor or Joint Inventor (title not required below) 

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

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolicatlon or is concurrentlv being filed with this document) {provide sii:mer's title if aoolicant is a iuristic entitv) 

SIGNATURE of Applicant for Patent 

The undersigned (whose 1itle is supplied b§!Qw))flJ(.lthorlzed .to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~///I~ I Date (Optional) I U~L 2 2 i'UH 
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 requirements 
and certifications. If more than one applicant, use multiple forms. 

0Total of forms are submitted. .. 
This collect1on otmlormat1on 1s required by 37 CFR 1.131, 1.32, and 1.33. The 1nformallon is requ1red lo oblam orretam a benefit by the public wmch is tolile (and by the 
US PTO to process) an application. Confidentfa!Hy is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent lo the Chief Information Officer. U.S. Patent and Trademark Office, U.S. 
Departmenl 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. calf 1-800-PTO-9199 and select option 2. 

I 

) 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

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

Title of 
Invention 

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY 
PORT 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 0 

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

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

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

LEGAL NAME OF INVENTOR 

Inventor: Der-Min Yuan r c. 'fu /1 
Signature: @!t-v?/~J,..,~L .,. 

" Ji 

Date (Optional): _________ _ 

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

This collecfion of information 1s required by 35 U.S.C. 115 and 37 CFR 1.63. The mformat1on 1s 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 lake 1 minute to 
complete. incfuding gathering, preparing, and submitting tile 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 OffJCe. 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 22313k1450. 

If you need assistance in completing the form, caU 1-8DO-PT0-9199 and select option 2. 

ETR-POl43-USA-O l/3 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

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

PORT 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 0 

□ United States application or PCT international application number _________ _ 

filed on _______________ ~ 

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

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

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

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

LEGAL NAME OF INVENTOR 

Inventor: Yen-An C~ang r 

Signature: Y€Y1- AA 
Date {Optional): __________ _ 

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

Th1scollect1on of mformat10n is raqutred by 35 U.S.C. 115 and 37 CFR 1.63. The Information is required to obtain or retain a benefll: by the publlcwhich 1s 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 1 minute to 
complete, including gathering, preparing, end submitting the completed application form to the USPTO. Tnne will vary depending upon the individual case. Any 
commanls on the amount of time you reqllire to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Paten1 and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in comple//ng the form, call 1--800-PT0-9199 and select option 2. 

ETR-P0l43-USA:0 '113 
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PTO/AIN01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY 
PORT 

As the below named inventor, I hereby declare that: 

This declaration f"7l The attached application, or 
is directed to: ~ 

0 United States application or PCT international application number _________ _ 

fifed on ______________ _ 

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

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

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

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
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 made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Wei-Ming Huang Date (Optional}: _________ _ 

W i i7 A /~ ;_ v...,[ \.ch A Signature: --~0,,i_'.L~_jL..:::~~..:::::'.'."~-~.L~~=_,,,.::.i-~•~----------------------
V 

Note; An application data sheet (PTO/S8/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 

This collec!lon of mformat,on 1s required by 35 U.S.C. 115 and 37 CFR 1.63. The mformat1on 1s required toobtam or retain a benefit by the pubficwh1ch 1s to file (and 
by the USPTO to process}anapplication. Confidentiality is governed by35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathenng, preparing, and subrnlttlng the completed application form to the USPTO. Tims wm 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 ba sent to !he 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-PT0-9199 and seleci option 2 

STR-P0!4J-USA;O J/3 
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Doc Code: ECOMM.AUTH/ECOMM.WTDW 
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn 

r AUTHORIZATION FOR INTERNET 
COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 
WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 
\... 

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

Application No. 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Practitioner Docket No. 

I. To authorize permission for Internet Communications. 

PTO/SB/439 (11-15) 

N/A 
N/A 

Der-Min Yuan 

NIA 

NIA 
ETRP0143USA3 

[2] Recognizing that Internet communications are not secure, I 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. I understand that a copy of 
these communications will be made of record in the application file. {MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

D 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. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

D applicant. 

[2J attorney or agent of record. Registration number _4~1~5~2~6~-----------

0 attorney or agent acting under 37 CFR 1.34. Registration number ______________ _ 

/Winston Hsu/ 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 1.31, which is applicable to 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*. 

□ * Total of forms are submitted. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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

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: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Jer-Min I fruan I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City EewTaipei City l1country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 No.2, Lane 10, Jhongsing SI., Xinzhuang Dist. 

Address 2 

City I t'Jew Taipei City I State/Province 11 

Postal Code 
11 I Countryi I~ 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,'en-An I J:;hang I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eiaoli County IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 No.26, Bade 2nd Rd., Toufen City 

Address 2 

City I t,,liaoli County I State/Province 11 

Postal Code 11 I Countryi I~ 
Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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 

Prefix Given Name Middle Name Family Name Suffix 

I El J/Vei-Ming I ~uang I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu County IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 5F., No.79, Sanchong 1st Rd., Zhudong Township 

Address 2 

City I J-isinchu County I State/Province 11 

Postal Code 
11 I Countryi I~ 

All Inventors Must Be Listed - Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button. 

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

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

Customer Number )7765 

Email Address winstonhsu@naipo.com I I Add Email I I Remove Email I 

Application Information: 

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

Attorney Docket Number ETRP0143USA3 I Small Entity Status Claimed □ 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) 
11

1 I Suggested Figure for Publication (if any) 11 

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

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

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

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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 

Publication Information: 

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

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

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

Representative Information: 

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

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

Customer Number ~7765 

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

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

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

I Continuation of . 13922242 ~013-06-19 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

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

~3922242 Claims benefit of provisional . 61672287 ~012-07-17 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

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

~3922242 j:;laims benefit of provisional . 61768406 ~013-02-23 

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

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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 

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 priority document exchange program (Poxi the information will be used by the Office to 

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

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

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

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

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
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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 liquid 

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 liquid 

crystal panel. Therefore, when no data transmission exists between 

the graphic processing unit and the liquid crystal panel, the timing 

controller can directly output the last frame stored in the frame 

buffer. 

[0005] Although the panel self refresh function can make power 

consumption of the graphic processing unit be significantly reduced, 

power consumption of the timing controller is increased due to 

operation of the frame buffer. Therefore, how to design the frame 

buffer to reduce the power consumption of the timing controller 

becomes an important issue of memory manufacturers. 

Summary of the Invention 

[0006] An embodiment provides a dynamic random access memory applied 

to an embedded display port. The dynamic random access memory includes 

a memory core unit and a peripheral circuit unit. The memory core 

unit is used for operating in a first predetermined voltage. The 

peripheral circuit unit is electrically connected to the memory core 

unit for operating in a second predetermined voltage, where the second 

predetermined voltage is lower than 1.lV. 

[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.lV. 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.lV. 

[0008] The present invention provides a dynamic random access memory 

applied to an embedded display port. The dynamic random access memory 

makes a memory core unit, a peripheral circuit unit, and an 

input/output unit thereof operate in lower voltages. Compared to the 

prior art, power consumption of the dynamic random access memory of 

the present invention is much lower than power consumption of a dynamic 

random access memory operating in operation voltages specified by 

the Joint Electron Device Engineering Council. Thus, when the dynamic 

random access memory of the present invention is applied to an embedded 

display port, the present invention can make system power consumption 

(e.g. power consumption of a graphic processing unit) 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 diagram illustrating 

a dynamic random access memory 100 applied to an embedded display 

port according to an embodiment, where the dynamic random access 

memory 100 acts as a frame buffer of a timing controller of a liquid 

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 (DDR I ) specification, a double data rate two (DDR II) 

specification, or a double data rate three (DDR ill) specification. 

As shown in the figure, the dynamic random access memory 100 includes 

a memory core unit 102, a peripheral circuit unit 104, and an 

input/output unit 106, where the peripheral circuit unit 104 is 

electrically connected to the memory core unit 102, and the 

input/output unit 106 is electrically connected to the peripheral 

circuit unit 104 and the memory core unit 102. Please refer to Table 

I . Table I illustrates operation voltages (specified by the Joint 

Electron Device Engineering Council (JEDEC)) of a dynamic random 

access memory operating in the DDR I specification, a low power DDR 

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

specification. 

memory core unit peripheral circuit input/output 

102 unit 104 unit 106 

3. 3V±0. 3V or 3. 3V±0. 3V or 3.3V±0.3V or 
DDR I 

2.5V±0.2V 2.5V±0.2V 2.5V±0.2V 

Low Power DDR 
l.8V±0.1V 1.8V±0.1V l.8V±0.1V 

I 

DDR II 1. 8V±0. lV 1.8V±0.1V 1.8V±0.1V 

Low Power DDR 
1.7V-1.95V 1.14V-1.30V 1.14V-1.30V 

II 

Table I 

[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 I) 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 to Table II. Table II illustrates operation voltage 

ranges of the dynamic random access memory 100 operating in the DDR 

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

specification, and the low power DDR II specification according to 

an embodiment. 

memory core unit peripheral input/output unit 

102 circuit unit 104 106 

operation 

voltage < l. lV < l. lV < l.lV 

ranges 

Table II 

[0014] As shown in Table II, operation voltages of the memory core 

unit 102 in the DDR I specification, the low power DDR I specification, 

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

a first predetermined voltage, where the first predetermined voltage 

is lower than l. lV; operation voltages of the peripheral circuit unit 

104 in the DDR I specification, the low power DDR I specification, 

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

a second predetermined voltage, where the second predetermined 

voltage is lower than l. lV; and operation voltages of the input/output 

unit 106 in the DDR I specification, the low power DDR I specification, 

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

a third predetermined voltage, where the third predetermined voltage 

is lower than l.lV. 

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

memory core unit 102 in the DDR I specification, the low power DDR 
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I specification, the DDR Il specification, and the low power DDR Il 

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 I specification, the DDR Il 

specification, and the low power DDR Il specification are the second 

predetermined voltage, the dynamic random access memory 100 has lower 

access power consumption; and the operation voltages of the 

input/output unit 106 in the DDR I specification, the low power DDR 

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

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 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 ill. Table ill illustrates operation voltage 

ranges of the dynamic random access memory 100 operating in the DDR 

I specification, the low power DDR I specification, the DDR Il 

specification, and the low power DDR Il specification according to 

another embodiment. 

memory core unit peripheral input/output unit 

102 circuit unit 104 106 

operation 

voltage 1. sv±o .1v < 1. lV < 1.lV 

ranges 

Table ill 

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

unit 102 in the DDR I specification, the low power DDR I specification, 
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the DDR II specification, and the low power DDR II specification are 

a first predetermined voltage, where the first predetermined voltage 

is equal to 1.8V±0.1V; operation voltages of the peripheral circuit 

unit 104 in the DDR I specification, the low power DDR I specification, 

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

a second predetermined voltage, where the second predetermined 

voltage is lower than 1. lV; and operation voltages of the input/output 

unit 106 in the DDR I specification, the low power DDR I specification, 

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

a third predetermined voltage, where the third predetermined voltage 

is lower than 1.lV. 

[0018] As shown in Table III, because the operation voltages of the 

memory core unit 102 in the DDR I specification, the low power DDR 

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

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 I 

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

specification, and the low power DDR II specification are the second 

predetermined voltage, the dynamic random access memory 100 has lower 

access power consumption; and the operation voltages of the 

input/output unit 106 in the DDR I specification, the low power DDR 

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

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. 

Page 8 of 10 

298



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 l.lV, 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. 

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

voltage is lower than 1.lV. 

3. 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.lV. 
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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.lV. The input/output 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.lV. 
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