
UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/213, 133 03/25/2021 Der-Min Yuan 

27765 7590 02/06/2024 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, 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. 

ETRP0395USA3 

CONFIRMATION NO. 

9765 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

NOTIFICATION DATE DELIVERY MODE 

02/06/2024 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

Patent.admin.uspto.Rcv@naipo.com 
mis.ap.uspto@naipo.com 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

17/213,133 06-Feb-2024 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., NO.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

EGRANT NOTIFICATION 

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 

PATENT NO. 

11894098 

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

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

17 /213,133 02/06/2024 11894098 

27765 7590 01/17/2024 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, 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. 

ETRP0395USA3 

CONFIRMATION NO. 

9765 

ISSUE NOTIFICATION 

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

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

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

The Patent Term Adjustment is 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 Center (https:// 
patentcenter.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

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

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Etron Technology, Inc., Hsinchu, TAIWAN; 

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

IR103 (Rev. 10/09) 
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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

Title of Invention 

Application Information 

APPLICATION TYPE Utility .. Nonprovi~,ionai /\ppiication PATENT# 

CONFIRMATION# ~:,n)'.) 

CUSTOMER# ;?/ ib') 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 

FILED BY Anna Lu 

AUTHORIZED BY \:V,nsion Hsu 

FIRST NAMED DN-Min Yuan 
INVENTOR 

PAYMENT AUTHORIZED BY 

37· (:FR ··L16 (Nalk.)ni~~ t~ppn,~i~t~nn nnn~J, ~~~i&~rt:;h~ i~nd ~n-ran,~ni~lk)n fi~t~~~)~ 37 
(:FR ·1, 17 (P&~tt~nl apf)~~catk)n and rt~~~xa~i1~ni~Uon prQc~issdn9 ft~~is}; :r? (~FFt ·1 ~·19 
(Ch:~ctH'"n~~nt supp~y r~~~~s}; :r:t c:r11 ~1 .. 20 (~1 r;st ~ss~J~:u1c~~ ft~t~s}; :37 (:Fri ·1 ,;ti 
(~i~~ct~~~an~~tHJ:s r~~~s ~nd ch~~r~Jt~s} 

ITEM PRICE($) QUANTITY ITEM TOT AL($) 

4BO.OO 
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Page 2 of 2 

Receipt \Nill estab!isl1 the filing date of tile application 

National Stage of an !ntemationa! Appl!cation undm· 35 i..LS.C. 371 

If a timeiy submission to enter the nationa! staqe of an interna.tional application is compliant 'Nith tl:e conditions of 35 U.S.C. 

371 and other Hpplicable requirernents a Forrn PCT/DO/EO/903 ind,cating aceeptance ol the applicat:on as a national stage 

sub,,1ission under ~15 U.S.C. 3n will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

If a new ,nternationa! app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 

interna!ional li:,nq dat;:i (see PCT Ar!icle 11 and MPEY 1810), a f'1otilication ol the International Appl,cation ~~umber and ol the 

International Filinq Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 

and Fie date sr1own on U1is Acknowledgernent Receipt will establish the internationa, liling date ol the applica!ion. 
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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # 
17/213, 133 

Title of Invention 

RECEIPT DATE/ TIME 
12/26/2023 08:34:02 PM Z ET 

Page 1 of 2 

ATTORNEY DOCKET# 
ETRP0395USA3 

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# -

CONFIRMATION# 9765 

PATENT CENTER# 63743502 

CUSTOMER# 27765 

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

FILED BY Anna Lu 

FILING DATE 03/25/2021 

FIRST NAMED Der-Min Yuan 
INVENTOR 

AUTHORIZED BY Winston Hsu 

TOTAL DOCUMENTS: 1 

61047B6B7BA68881AFF1 □69957CCCA9B4D7B1986F135E1FD 

B9BAAF1E407A1DD499185C1D4CC34A5254F3F7DD13B63F2A 
D608300391DCF366820EAB5EC76F8894 
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Page 2 of 2 

by the applicant, and including page counts. where app!icab!e. It serves as evidence of receipt similar to a Post Card. as 

described in MF'EP 503. 

If a new Hpplica!ion is be,ng filed and !he application inc!udes !he necessary components for fi!ing date !see 37 CFR 1.53(b)--!d) 

and MPU-' 506), a Filing Fteceipt (37 CFR 1.54) wili b::i issued in due cours::i and the oa.te shown on this Acknowledgement 

Receipt 'Nill establish the filinq date of the application 

N;afa.ma! Stage of an !ntematim1a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 

371 and ot11er applicable requirwnents a Form PCT/DO/E0/903 indicating acceptance of the application as a national stane 

submiss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wrnh the USPTO as a ReceMn~i Off!ce 

I! a nevv international app!ication is beinq filed and the internationa! application includes U-1e necessary components for an 

intemational ming date (see PCT .Article 11 and MPEP 1810)- a ~JoWication of !he lnterncrtional ApplicHtion Number and of !he 

International Filing Date (Form PCT/RO/"l 05) will be issuec in due course, subject to presuiptions concerninq national security, 

and the date shown on this .Aclqmwlednernent Receipt 1Nill establish the internationa! filinq date of the application. 
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PARTB-FEE(S) TRANSMITTAL 

Complete and send this form, together \\ith 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 

INSTRUCTIONS: This form should be usedfortransmittingthe ISSUE FEE andPUBLICA TIONFEE (ifrequired). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying anew 
correspondence address; and/or (b) indicating a separate i §FEE ADDRESS i ·· for maintenance fee notifications. Because electronic patent issuance may occur shortly after 
issue fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I fur any change ofaddress) Note: A certincate of mailing can only be used fur domestic mailings of the 

27765 7590 11/22/2023 
Fee(s) Transmittal. This certincate cannot be used fur any other accompanying 
papers. Each additional paper, such as an assignment or furrnal drawing, nrust 
have its own certincate of mailing or transmission. 

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 Jirst class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 1he 
USP TO via EFS-Web or by fucsimile to (571) 273-2885 on the date below 

New Taipei City, 

Taiwan 
Anna Lu (Typed or printed name) 

/Anna Lu/ (Signature) 

12/26/2023 (Date) 

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

17/213,133 03/25/2021 Der-Min Yuan ETRP0395USA3 9765 

TITLE OF INVENTION: DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE S DUE DATE DUE 

non provisional SMALL $480 

EXAMINER 

F ARROKH, HASHEM 

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

D Change of correspondence address ( or Change of 
Correspondence Address furrn PTO/SB/122) attached. 

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

ART UNIT 

2138 

$0 

2. For printing on the patent front page, list 

$0 

CLASS-SUBCLASS 

711-105000 

$480 

(1) The names ofup to 3 registered patent attorneys 
or agents OR, alternatively, 

1. Winston Hsu 
(2) The name of a single Jinn (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. 

2. 

3. 

02/22/2024 

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. Ifan assignee is identined below, the document nrust have been 
previously recorded, or Jiled furrecordation, as set furth in 37 CFR 3.11 and 37 CFR 3.8 l(a). Completion of this furrn is NOT a substitute fur fling an assignment. 

(A) NAME OF ASSIGNEE 

Etron Technology, Inc. 

(B) RESIDENCE: (CITY and STATE or COUNTRY) 

Hsinchu, Taiwan 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual l!'.] Corporation or other private group entity D Government 

4a. Fees Submitted: l!'.]Issue Fee D Publication Fee (ifrequired) 

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

0Electronic Payment via Patent Center orEFS-Web D Enclosed check D Non-electronic payment by credit card (Attach furm PT0-2038) 

0 The Director is hereby authorized to charge the required fue(s), any denciency, or credit any overpayment to Deposit Account No. 5o-3 io5 

5. Change of Entity Status (fromstatus indicated above) 

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

D Applicant asserting small entity status. See 37 CFR 1.27. 

D Applicant changing to regular undiscounted fue status. 

NOTE: Absent a valid Certincation ofMicro Entity Status (see furrns PTO/SB/l 5A and 15B), issue fue 
payment in the micro entity amount will not be accepted at the risk ofapplication abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken as 
anotincation ofloss ofentitlement to micro entity status. 

NOTE: Checking this box will be taken as a notincationofloss ofentitlement to small or micro entity 
status, as applicable. 

NOTE: This furrn nrust be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 fur signature requirements and certincations. 

Authorized Signature 

Typed or printed name 

/Winston Hsu/ 

Winston Hsu 

PTOL-85 Part B (03-23) Approved for use 1hrough 03/31/2023 0MB 0651-0033 

Date 12/25/2023 

Registration No. 41526 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

27765 7590 11/22/2023 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/213,133 03/25/2021 Der-Min Yuan 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 11/22/2023 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ETRP0395USA3 9765 

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 $480 $0.00 $0.00 $480 02/22/2024 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

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

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

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

Page 1 of 3 

PTOL-85 (Rev. 11/23) 
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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 the USPTO patent electronic filing system. 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

Note: A certificate of mailing can only be used for domestic mailings of the 
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying 

papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

27765 7590 11/22/2023 Certificate of Mailing or Transmission 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATJ@N,by certify that this Fee(s) Transmittal is being deposited with the United 

States Postal Service with sufficient postage for first class mail in an envelope 
SF., N0.389, FUHE RD., YONGHE DIST. addressed totheMailStopISSUEFEEaddressabove, or being transmitted to the 
NEW TAIPEI CITY USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
TAIWAN ' ,.2_73_-_2_8_85_,_o_n_t_he_da_t_e_b_el_o_w_. -----------------, 

(Typed or printed name) 

(Signature) 

(Date) 

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

17/213,133 03/25/2021 Der-Min Yuan ETRP0395USA3 9765 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

FARROKH, HASHEM 2138 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
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. 

$480 02/22/2024 

2 ______________ _ 

3 ______________ _ 

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

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

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

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

4a. Fees submitted: DissueFee □Publication Fee (if required) 

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

0 Electronic Payment via the USPTO patent electronic filing system 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 (11/23) Approved for use through 03/31/2026 
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 

17/213,133 03/25/2021 Der-Min Yuan 

27765 7590 11/22/2023 

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. 

ETRP0395USA3 9765 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 11/22/2023 

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

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

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

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

Page 3 of 3 

PTOL-85 (Rev. 11/23) 
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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 
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(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
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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. 
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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 
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8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
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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. 
17/213,133 
Examiner 
HASHEM FARROKH 

Applicant(s) 
Yuan et al. 
Art Unit 
2138 I AIA (FITF) Status 

Yes 

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

1.~ This communication is responsive to amendment filed 08/17/2023. 

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

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

3.~ The allowed claim(s) is/are 1,3-5 and 7-11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

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

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20231113 
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Application/Control Number: 17/213, 133 
Art Unit: 2138 

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

Page2 

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

under the first inventor to file provisions of the AJA. 

DETAILED ACTION: 

2. This office action is in response to the communication(s) filed on 08/17/2023. 

There are a total of 9 claims pending in the application. Claims 1, 3, 4-5, and 7-10 have 

been amended; claims 2 and 6 have been canceled; and no new claims have been 

added. 

RESPONSE TO REMARKS: 

3. Claims 1, 3-5 and 810 have amended to replace "not greater than" with "lower 

than" overcomes rejection of the claims under 35 USC§ 112(a), first paragraph. In 

regard to rejection of the claim 1, Examiner respectfully disagree with the Applicant that 

TAKAHASHI does not teach Peripheral circuit (e.g., Fig. 1 shows the logic circuit 

includes peripheral circuit). Applicant also argues that TAKAHASHI doe not teach that 

the first voltage (e.g., core cell voltage) is lower 1.1 V. The Examiner respectfully 

disagrees, VDD is 1. 0 V or lower, which is lower 1. 1 V recited in the claim. Applicant 

make similar arguments regarding the other claims. However, the amendments: the first 

voltage (e.g., core cell circuit voltage) lower than 1.1 V, the second voltage (e.g., 

peripheral circuit voltage) lower than 1. 1 V, and third voltage (e.g., Input/output circuit 

voltage) lower than 1.1 V; and the second voltage and third voltage is different from the 

first voltage overcome the prior art of record. 

REASON FOR ALLOWANCE: 

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

The reason for allowance of the independent claims are the following: in interpreting the 

pending claim(s), in view of the specification, the Examiner finds the claimed invention 

to be patentably distinct from the prior art of record. The prior art of record neither 

anticipates , nor renders obvious the distinct features recited in the claim as describe 

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

Page3 

The invention directed to A dynamic random access memory (DRAM}, comprising: the DRAM 

comprising a core memory circuit, a peripheral circuit, and an input/output circuit, wherein: the 

core memory cell circuit operate at a first voltage range lower than 1.1 V, the peripheral circuit 

operate at a second voltage range lower than 1.1 V, the input/output circuit operate at a third 

voltage range lower than 1.1 V, the second voltage different from the first voltage, and third 

voltage is different from the first voltage. 

5. Dependent claims 5, 7, and 9-11 are allowable at least for the reasons indicated 

above including all the limitations of the allowable base claim upon which they depend. 

6. Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

DIRECTION OF FUTURE CORRESPENDENCES: 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(571 )272-4193. The examiner can normally be reached Monday through Friday from 

8:30 am - 5:00 pm. 

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

supervisor, Mr. Tim Vo can be reached on (571 )272-3642. The fax phone number for 

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

9. Information regarding the status of an application may be obtained from the 

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

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

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

more information about the PAIR system, see htto:l/pair-direct.uspto.gov. For questions 

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

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

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

9199 (IN USA OR CANADA) or 571-272-1000. 
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die)) WITH 
((input$1 output OR 
1$10) near2 (circuit OR 
unit OR portion)) 

((DRAM OR DDR$2 OR 
((integrsted ADJ circuit) 
OR IC)) near2 (chip OR 
die)) WITH ((peripheral) 
near2 (circuit OR unit 
OR portion)) 

126 AND 127 

128 AND 
(@ad<"20130223") 

((DRAM OR DDR$2) 
near2 (chip OR die OR 
((integrsted ADJ circuit) 
OR IC))) WITH 
((peripheral) near2 
(circuit OR unit OR 
portion)) 

((DRAM OR DDR$2) 
near2 (chip OR die OR 
((integrsted ADJ circuit) 
OR IC))) WITH 
((input$1 output OR 
1$10) near2 (circuit OR 
unit OR portion)) 

130AND131 

132 AND 
(@ad<"20130223") 

((DRAM OR DDR$2) 
near2 (chip OR die OR 
((integrsted ADJ circuit) 
OR IC))) WITH 
((peripheral) near2 
(circuit OR unit OR 
portion)) WITH (voltage 
nears ((lower OR less 
OR smaller OR below) 
adj2 ("1.1 v'' OR (one 
ADJ volt)))) 

((DRAM OR DDR$2) 
near2 (chip OR die OR 

JPO; DERWENT; 
IBM_TDB) 

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

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

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

(US-PGPUB; USPAT; OR ON 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
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((integrsted ADJ circuit) 
OR IC))) SAME 
((peripheral) near2 
(circuit OR unit OR 
portion)) SAME 
((input$1 output OR 
1/$10) ADJ circuit) 

(((DRAM OR DDR$2) 
near2 (chip OR die OR 
((integrsted ADJ circuit) 
OR IC))) SAME 
((peripheral) near2 
(circuit OR unit OR 
portion)) SAME 
((input$1 output OR 
1/$10) ADJ circuit)).clm. 

135 AND ((Etron ADJ 
Technology).as.) 

136 AND ("CHANG; 
YEN-AN".ine. OR 
"HUANG; WEI-
MING".ine. OR "YUAN; 
DER-MIN".ine.) 

136 AND ("CHANG; 
YEN-AN".ine. OR 
"HUANG; WEI-
MING".ine. OR "YUAN; 
DER-MIN".ine.) 

135 AND 
((G06F12/0238 OR 
G06F12/063 OR 
G06F12/0692 OR 
G06F12/0866 OR 
G06F12/0882 OR 
G06F13/4221 OR 
G06F1 3/4278 OR 
G06F3/061 OR 
G06F3/0653 OR 
G06F3/0656 OR 
G11C11/40615 OR 
G11C11/4074 OR 
G11C7/1075 OR 
Y02D10/00).cpc. OR 

JPO; DERWENT; 
IBM_TDB) 

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

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

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

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

(US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
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Amendments to the Claims: 

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

application: 

Listing of Claims: 

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

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

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

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

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

10 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 lower than 1.1 V, and 

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

20 

25 

30 

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

wherein the first voltage is different from the second voltage. 

2. (Deleted) 

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

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

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

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

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

2 
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wherein the first voltage is greater than the second voltage. 

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

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

supplied with a first voltage to make the DRAM core cell operate at the first 

voltage, and the DRAM core cell is a volatile memory cell; ffiffi-

an input/output circuit comprised in the DRAM, wherein the input/output circuit 

is electrically connected to the DRAM core cell, and the input/output circuit 

is supplied with a third voltage-w to make the input/output circuit operate at 

the third voltage, wherein the third voltage is Hot greater lower 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 to make the peripheral circuit operate at the 

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

voltage is different from the second voltage: 

wherein the DRAM core cell and the input/output circuit are formed on a single 

chip, and the input/output circuit is external to the DRAM core cell, and 

wherein the first voltage is different from the third voltage. 

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

the first voltage is Hot greater lower than 1.1 V 

6. (Deleted) 

7. (currently amended): The dynamic random access memory of claim 61, wherein 

the first voltage is different from the second voltage. 

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

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

3 
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supplied with a first voltage to make the DRAM core cell operate at the first 

voltage, and the DRAM core cell is a volatile memory cell; and 

an input/output circuit comprised in the DRAM, wherein the input/output circuit 

is electrically connected to the DRAM core cell, and the input/output circuit 

is supplied with a third voltage to make the input/output circuit operate at 

the third voltage, wherein the third voltage is Rot greater lower than 1.1 V; 

wherein the first voltage is greater than the third voltage, and the DRAM 

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

applied to an embedded display port (eDP). 

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

the first voltage is Rot greater lower than 1.1 V 

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

15 compnsmg: 

20 

25 

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

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

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

second voltage, wherein the second voltage is Rot greater lower than 1.1 V 

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

the first voltage is different from the second voltage. 

4 
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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 

Response: 

After "not greater than" cited by the previously presented claims 1, 3-5, 8-10 are 

10 replaced with "lower than", the currently amended claims 1, 3-5, 8-10 should overcome 

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

2. Amendment of Claims: 

The previously amended claim 4 is amended according to the previously amended 

15 claims 1, 6, and the previously presented claim 6 is canceled and the previously presented 

claim 7 is amended accordingly. In addition, the previously amended claim 8 is amended 

according to Table II and paragraph [0015] of the present invention. No new matter is 

introduced. Allowance of the claim amendments is politely requested. 

20 3. Rejections of claims under 35 U.S.C. 102 & 35 U.S.C. 103: 

25 

Response: 

In regard to claim 1 

35 U.S.C. 102(a)(l) states "A person shall be entitled to a patent unless- (1) the 

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

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

claimed invention", so according to the above-mentioned statement of 35 U.S.C. 

102(a)(l), it 1s very clear that if the exammer wants to use 

TAKAHASHI(US20100290300) to reject the previously present claim 1 of the present 

invention, TAKAHASHI needs to completely disclose the all technical features of the 

30 previously present claim 1 of the present invention. 

5 
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Next, please refer to paragraph [0046] of TAKAHASHI. Paragraph [0046] of 

TAKAHASHI discloses "it is assumed that the power supply voltage VDD according to 

the first exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or 

5 lower) for use in the logic circuit 105", so according to paragraph [0046] of 

TAKAHASHI, although TAKAHASHI states that the reduced power supply voltage ( e.g., 

1.0 V or lower) can be used in the logic circuit 105 (wherein the examiner holds that 

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

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

10 

15 

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

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

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

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

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

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

TAKAHASHI obviously fails to teach the technical feature "the first voltage is 

different from the second voltage" cited by the amended claim 1 of the present 

invention. 

20 In addition, please refer to paragraph [0078] of TAKAHASHI. Paragraph [0078] of 

25 

TAKAHASHI discloses "The second exemplary embodiment assumes the case where 

transistors constituting the logic circuit 105 serving as a peripheral circuit of 

the semiconductor memory circuit 201 are further reduced m film thickness and the 

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

compared with the first exemplary embodiment", so according to paragraph [0078] of 

TAKAHASHI, TAKAHASHI only states that the power supply voltage is also further 

reduced (e.g., VDD is 0.8 V or lower}. but TAKAHASHI does not explicitly state that 

the reduced power supply voltage (e.g., VDD is 0.8 V or lower) is for only use in 

the logic circuit 105. That is, according to paragraph [0078] of TAKAHASHI, the 

30 reduced power supply voltage (e.g., VDD is 0.8 V or lower) can also be for use the cell 

6 
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array area 102 (wherein the exammer holds that the cell array area 102 can be 

referred to the DRAM core cell of the present invention). That is, according to 

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

"the first voltage is different from the second voltage" cited by the amended claim 1 

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

invention should be obviously patentable over TAKAHASHI. 

10 

In regard to claim 3 

According to paragraph [0046] of TAKAHASHI, it is very clear that TAKAHASHI 

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

1.0V. However, according to the above-mentioned statement of 35 U.S.C. 102(a)(l), it is 

very clear that if the examiner wants to use TAKAHASHI to reject the previously present 

claim 1 of the present invention, TAKAHASHI needs to completely disclose the all 

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

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

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

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

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

20 In addition, according to paragraph [0078] of TAKAHASHI, TAKAHASHI only 

states that the power supply voltage is also further reduced (e.g., VDD is 0.8 V or 

lower}. but TAKAHASHI does not explicitly state that the reduced power supply 

voltage (e.g., VDD is 0.8 V or lower) is for only use in the logic circuit 105. That is, 

according to paragraph [0078] of TAKAHASHI, the reduced power supply voltage (e.g., 

25 VDD is 0.8 V or lower) can also be for use the cell array area 102. That is, according 

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

feature "the first voltage is greater than the second voltage" cited by the amended 

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

invention should be obviously patentable over TAKAHASHI. 

30 

7 
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In regard to claim 4 

According to the above-mentioned arguments of the claim 1, it is very clear that 

TAKAHASHI fails to teach the technical feature "the first voltage is different from 

the second voltage" cited by the amended claim 1 of the present invention. Therefore, 

5 after the previously presented claim 6 and the technical feature "the first voltage is 

different from the second voltage" cited by the amended claim 1 of the present 

invention are merged into the previously presented claim 4, the currently amended claim 4 

of the present invention should be obviously patentable over TAKAHASHI. 

10 In addition, because the examiner does not use Mohammad(US20090122620) to 

reject the previously presented claim 6, the applicant believes that the currently amended 

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

In regard to claim 8 

15 Please refer to 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 

20 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 

25 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 

30 memory 100 has lower memory core power consumption; because the operation 

8 
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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 dynamic random 

5 access memory 100 is much lower than power consumption of the dynamic random 

access memory operating in the operation voltages specified by the Joint Electron 

Device Engineering Council", so according to Table I, Table II, and paragraphs 

[0011-0012], [0015] of the present invention, it is very obvious that the DRAM 100 

provided by the present invention is Q!!!y_used for solving the problem that the 

10 operation voltages (shown in Table I) of a DRAM specified by Joint Electron Device 

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

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

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

voltage and the third voltage is capable of being applied to an embedded display 

15 port (eDP)". Table I and Table II of the present invention are shown as follows: 

memory core unit 102 peripheral circuit unit 104 input/output unit I 06 

3.3V±0.3V or 3.3V±0.3V or 
[)DRI 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 

[)DRI 

[)DRII 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 

[)DRII 

Table I 

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

106 

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

ranges 

Table II 

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

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

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

that 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 paragraph [0004] of Mohammad, it is very obvious that 

Mohammad is not used for providing a DRAM applied to the embedded display port 

(eDP) version 1.3. 

In addition, please refer to paragraph [0021] of TAKAHASHI. Paragraph [0021] of 

TAKAHASHI discloses "The present inventors have found a problem as described 

below. In the technique disclosed in Patent Document 1, a thick-film transistor is used 

as a central transistor of a memory cell, and a thin-film transistor, which is used for 

15 a logic circuit, is used as a precharge MOS transistor and a sense amplifier. Patent 

Document 1 discloses that a high voltage is not applied to the precharge MOS 

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

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

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

20 

25 

cannot be increased. Accordingly, the present inventors have found a problem that the 

semiconductor integrated device fabricated using the technique as disclosed in Patent 

Document 1 has a limitation in achieving a higher speed operation", so according to 

paragraph [0021] of TAKAHASHI, TAKAHASHI is very obviously used for solving a 

problem of Patent Document 1 having a limitation in achieving a higher speed 

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

the embedded display port (eDP) version 1.3. 

Therefore, because according to paragraph [0004] of Mohammad, Mohammad is 

not used for providing a DRAM applied to the embedded display port (eDP) version 

30 1.3, and according to paragraph [0021] of TAKAHASHI, TAKAHASHI is also not used 

10 
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for providing a DRAM applied to the embedded display port (eDP) version 1.3, it is 

very obvious that both Mohammad and TAKAHASHI obviously fail to teach the 

technical feature "the DRAM operating with the first voltage and the third voltage 

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

5 II and paragraph [0015] of the present invention. 

Therefore, because both Mohammad and TAKAHASHI obviously fail to teach the 

technical feature "the DRAM operating with the first voltage and the third voltage 

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

10 II and paragraph [0015] of the present invention, the currently amended claim 8 of the 

present invention should be patentable over Mohammad and TAKAHASHI after the 

previously presented claim 8 of the present invention is amended according to the 

above-mentioned technical feature disclosed by Table II and paragraph [0015] of the 

present invention. 

15 

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

previously presented claim 11 is politely requested. 

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

20 case. 

11 
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Sincerely yours, 

/Winston Hsu/ Date: 
08/17/2023 

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 13 hours behind the Taiwan time and DST 12 hours behind.) 

12 
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Art Unit: 2131 

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

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

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1. 114, including the fee set 

forth in 37 CFR 1. 17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1. 17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

04/14/2023 has been entered. 

3. This Office action is in response to the cornrnunication(s) filed on 04/14/2023. 

There are a total of 10 claims pending in the application Claims 1 and 3 have been 

amended, claim 2 has been canceled; and claims 4-11 have been added. 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

Information Disclosure Statement 

4. As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant 

application has been identified as a continuation application of an earlier filed 

application and is relied upon for an earlier filing date under 35 U.S.C. 120, the 

examiner has reviewed the prior art cited in the earlier related application as required by 

M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of 

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

Claim Rejections - 35 USC § 112 

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

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

The following is a quotation of the first paragraph of pre-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. 

1. Claims 1 and 3-11 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 written description requirement. The 

claim(s) contains subject matter which was not described in the specification in such a 

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

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

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

1.0 V 

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

"wherein the second voltage is not greater than 1.1 \/" 
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The claimed specification does not appear to descrfbe/deNne lhe above !imitation as 

claimed. Claims 7 and 11 are rejected by virtue of their dependency from claims 6 and 

10, respectively, 

3. Claims 4 and 8 recite, in part, the limitation: 

"wherein the third voltage is not greater than 1.1 V" 

The claimed specification does not appear to describe/define the above limitation as 

claimed. C!airns 5-7 and 9-11 are rejected by vittue of their dependency ftnm claims 4 

and 8, respectively, 

4. Claims 5 and 9 recite, in part, the limitation: 

"wherein the first voltage is not greater than 1. 1 V" 

The claimed specification does not appear to describe/define the above !imitation as 

claimed. 

Claim Rejections - 35 USC § 102 

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, would be 

the same under either status. 

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

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

A person shall be entitled to a patent unless -

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale, or otherwise available to the public before the effective filing date of the claimed 
invention. 
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Claims 1 and 3 are rejected under35 U.S.C. 102(a)(1) as being anticipated by 

TAKAHASHI et ar "TAKAHASHI" (US 2010!0290300 A 1). 

4, In regard to claim 1 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g", Figs" 1w2, ~ 0047~ semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core eel! comprised in the DRAM (e,g.i ell array 102 in Fig, 

1 ), wherein the DRAM core cell is supplied \Nith a first voltage within a rirst voltage 

range to make the DRAtv'l core cell operate at the first voltage, and the DRAM core eel! 

is a volatile memory cen, wherein the first voltage is lower than i, i V;" (e.g", Fig. 2, ,I1[ 

0048u0049; Figs. 2 and 3, 10046i it is assumed that the power supply voltage VDD 

according to the first exemplary embodiment is equal to a reduced power supply 

voltage (e.g., 1.0 V or lower))" Cell array area "102 (e.g., care) shovvs memory 

CELL 101 and CELL 102, with drain each transistor in memory cells connected to iJit-!ine 

D and DB, respectively. Fig, 4A shows the bit fine D set at VDD pmver supply value 

1.0V 

"and a peripheral circuit comprised in the DRAM (e.g"i Abstract, provided is a 

semiconductor integrated device including a semiconductor memory circuit and 

a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral 

circuit is a logic circuit that includes an address decoder of the semiconductor 

memory circuit), wherein the peripheral circuit is electrically connected to DRAiv1 core 

eel! (e.g.,~ 0081, in response to word signals WL201, WL202, ... , the gate 

transistors Tr of the memory cells CELL201, CELL202, ... are activated), and the 
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peripheral circuit is supplied vvith 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 i. i V," [(e.g"i ,i 0078, the logic circuit 105 serving as a peripheral 

circuit ... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral 

105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to 

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

''and wherein the DRAM core eel! and the peripheral circuit are formed on a single chip, 

and the peripheral circuit is external to the DRAM core eel!," (eog., Fig" 13 ,I 0047, 

semiconductor memory circuit 101 is a built-in DRAM of the semiconductor 

integrated device 100. The semiconductor memory circuit 101 holds data or the 

like to be processed in the logic circuit 105). 

''and wherein the first voltage is different from the second voltage.'' [eog., 1l 0046~ 

reduced power supply voltage VDD (e.g., 1.0 V or lower); 10078i (e.g., VDD is 0.8 

V or lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for 

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

5. In regard to claim 3 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g., Figs. 1002, ,I 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM (eog., ell array 102 in Fig. 

1), wherein the DRAM core cell is supplied with a first voltage range to make the DRAM 

core cell operate at the first voltage, and the DRAM core cell is volatile memory cell, 
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wherein the first voltage is lower than 1.1 V; "(e,g,s Fig. 2s 11 0048~0049; Figs, 2 and 

3, ~ 00461 it is assumed that the power supply voltage VDD according to the first 

exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or 

lower)), Ceil array area 102 (e.g., core) shows memory CELL 101 and CELL 102, with 

drain each transistor in memory cells connected to bit-line D and DB, respectively Fig. 

4A shows the bit fine D set at VDD power supply value f.OV 

"and a peripheral circuit comprised in the DRAM (e.g,~ Abstract, provided is a 

semiconductor integrated device including a semiconductor memory circuit and 

a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral 

circuit is a logic circuit that includes an address decoder of the semiconductor 

memory circuit), wherein the peripheral circuit electrically connected to the DRAM core 

cell (e.g.s , 0081, in response to word signals WL201, WL202, ... , the gate 

transistors Tr of the memory cells CELL201, CELL202 ... are activated), and the 

peripheral circuit is supplied with a second voltage within a second voltage range to 

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

not greater than 1.1 V;" [(e,g.s, 0078, the logic circuit 105 serving as a peripheral 

circuit ... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral 

105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to 

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

"wherein the first voltage is greater than the second voltage." [e.g", 1100461 reduced 

power supply voltage VDD (e,g,, 1,0 V or lower); 110078, (e.g., VDD is 0.8 V or 

lower)]. The different supply voltage ranges (e.g., 1.0 V vs 0.8 VJ. 
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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, would be 

the same under either status. 

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

obviousness rejections set forth in this Office action: 

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

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

TAKAHASHI in view of Mohammad ''Mohammad" (US 2009/0122620 A 1). 

6. In regard to claim 4 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g., Figs. 1°2, 1100471 semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM," (e.g" 1 eel! array 102 in 

Fig" 1). 

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

operate at the first voltage, and the DRAM core cell is a volatile memory cell;" [e.g"~ Fig. 
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23 11 0048tt0049; Figs. 2 and 3~ ,I 0046, it is assumed that the power supply voltage 

VDD according to the first exemplary embodiment is equal to a reduced power 

supply voltage (e.g., 1.0 V or lower)], Cell array area 102 (e.g .. core) shows mernory 

CELL 101 and CELL 102, ~vith drain each transistor in memory cells connected to biHine 

D and DB, respeclivefy Fig. 4A shows the bit line D set at VDD power supply value 

LOV. However, TAKAHASHI does not expressly teach while Maharnmad discloses: 

"an input/output circuit comprised in the DRAM (e.g., Fig. 1, 10025, While the 

inventive concepts are described as being included in SRAM, the inventive 

concepts may be included in other types of memory including, but not limited to, 

SDRAM; Fig, 5 1 10049, MUX/Demux Input/Output logic 516) wherein the 

input/output circuit is electrically connected to the DRAM core cell (e.g. 1 memory cells 

512 in Fig" 5 or 6 is electrically connected 1/0 logic 512), and the input/output 

circuit is supplied with a third voltage w to make the input/output circuit operate at the 

third voltage, wherein the third voltage is not greater than 1.1 V;" (e,g.i Figs, 5~6 1 1 

0049, MUX/Demux Input/Output logic 516; 1 0051, a power rail to be received by 

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

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

(e,g., Fig. 6, 10051, on-chip components), and the input/output circuit is external to 

the DRAM core cell," (eog., Fig.61 10051)" The block 516 comprising 1/0 logic 516, 

which is external to memory ce!f s 502. 

"and wherein the first voltage is different from the third voltage." (e.g"~ Fig. 11 ~ 00251 

the inventive concepts may be included in other types of memory including, but 
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not limited to, SDRAM; Fig. 6, 10051 3 a power rail to be received by logic 504 and 

516 may be set to 0.8 v instead of 1.0 v). The first (e.g., core) voltage Vdd .o::"1.0 vis 

reduced to 0.8 v for third (e.g., Input/Output logic) voltage. The two voltages are 

different, 

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

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

It would have been obvious to a person of having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the Semiconductor Integrated 

Device taught by TAKAHASHI to include the Input/Output circuit disclosed by 

Mohammad. 

The motivation for including the Input/Output circuit as taught by paragraph [0002] of 

Mohammad is to provide low power, high yield memory. 

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

TAKAHASHI to obtain the invention as specified in the claim. 

7 In regard to claim 5 TAKAHASHI further teaches: 

"wherein the first voltage is not greater than 1.1 V." (e.g., 10046; VDD power supply 

1 "0 V or lower). The VDD of 1.0 V for DRAM memory cells (e.g., core) is not greater 

than "1.1 V. 

8. In regard to claim 6 TAKAHASHI further teaches: 

"a peripheral circuit comprised in the DRAM (e.g. 3 Figs. 1~2~ 1[ 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 
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100), wherein the peripheral circuit is electrically connected to the DRAM core cell (e,g,, 

~ 0081 1 in response to word signals WL201, WL202, ... , the gate transistors Tr of 

the memory cells CELL201, CELL202 ... are activated), and the peripheral circuit 

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

voltage, wherein the second voltage is not greater than 1.1 V." [e,g,s ,I 0046, reduced 

power supply voltage VDD (e,g,s 100 V or lower);~ 0078s (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

circuit 105 (Fig. 1) comprising peripheral circuit (e.g., the second voltage). The second 

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

9. In reqard to claim 7 TAKAHASHI further teaches: 

"wherein the first voltage is different from the second voltage." [e.go, ~ 0046, reduced 

power supply voltage VDD (e.g,, 100 V or lower); ,10078s (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

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

10. In regard to claim 8 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g. 1 Figs. 1~2s 1[ 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM (e,g,s ell array 102 in Fig. 

1), wherein the DRAM core cell is supplied with a first voltage to make the DRAM core 

cell operate at the first voltage, and the DRAM core cell is a volatile memory cell;" (e,g., 

Fig. 2, ,i 00 47, semiconductor memory circuit 101 is a built-in DRAM of the 
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semiconductor integrated device 100; Fig" 2~ ,I,I 0048~0049; Figs, 2 and 3, 10046~ 

it is assumed that the power supply voltage VDD according to the first exemplary 

embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or lower)), 

However, TAKAHASHI does not expressly teach while Mohammad discloses: 

"an input/output circuit comprised in the DRAM (e.g,~ Fig" 1, 10025, While the 

inventive concepts are described as being included in SRAM, the inventive 

concepts may be included in other types of memory including, but not limited to, 

SDRAM; Fig. 5, ~ 0049, MUX/Demux Input/Output logic 516) wherein the 

input/output circuit is electrically connected to the DRAM core cell (e.g", 1/0 logic 516 

electrically connected to memory cells 512 in Fig, 5), and the input/output circuit is 

supplied with a third voltage w to make the input/output circuit operate at the third 

voltage, wherein the third voltage is not greater than 1.1 V;" (e.g,~ Figs, 5M6~ ,I 0049, 

MUX/Demux Input/Output logic 516; ,i 0051, a power rail to be received by logic 

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

"wherein the first voltage is greater than the third voltage." (e.g.~ Figs, 5M6~ ,i 0049, 

MUX/Demux Input/Output logic 516; 1l 0051, a power rail to be received by logic 

504 and 516 may be set to 0.8 v instead of 1.0 v) the VDD of 1.0 V for memory core 

(e.g., the first voltage) is reduced to 0.8 V for Input/Output logic (e.g., the third voltage). 

The first voltage (e.g., VDD=1.0 VJ is greater than 0.8 V set for Input/Output logic. The 

motivation for combining is based on the same rational presented for rejection of claim 

4. 

11. In regard to claim 9 TAKAHASHI further teaches: 
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"wherein the first voltage is not greater than 1.1V." (e.g., ,I 0046; VDD power supply 

1.0 V or lower)" The VDD of 1.0 V for DRAM memory ce!fs (e.g., core) is not greater 

than 1" 1 V 

12. In regard to claim 10 TAKAHASHI further teaches: 

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

connected to the DRAM core cell (eog, 3 ,-i 0081, in response to word signals WL201, 

WL202, ... , the gate transistors Tr of the memory cells CELL201, CELL202 ... are 

activated), and the peripheral circuit is 15 supplied with a second voltage to make the 

peripheral circuit operate at the second voltage, wherein the second voltage is not 

greater than 1.1 V." [eog., ,I 0046~ reduced power supply voltage VDD (e,g", 1.0 V or 

lower); ,I 0078, (e.g., VDD is 0.8 V or lower)]. The VDD supply of 1.0 V for memory 

cells (e.g., core) reduce to 0.8 V for logic circuit 105 (Fig. 1) comprising peripheral circuit 

(e.g., the second voltage). The second voltage (e.g., peripheral circuit voltage of 0.8 Vis 

not greater 1. 1 V. 

13. In regard to claim 11 TAKAHASHI further teaches: 

"wherein the first voltage is different from the second voltage."." [e.g,~ 1[ 0046, reduced 

power supply voltage VDD {e,g,~ 1.0 V or lower); ,I 0078, (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

circuit 105 (Fig. 1 ). The two voltages are different. 
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Applicant arguments have been ful!y considered but they are not persuasive. On 

page 4 of the Remarks, Applicant makes references to paragraph [0078] and FigK 1 

and 7 of TAKAHASHI and states: 

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

TAKAHASHI teaches: 

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

Fig. 4 of TAKAHASHI discloses that the logic circuit 5, shown in Fig. 1 comprises 

decoder. TAKAHASHI further teaches the logic circuit 105 includes ... logic gate for 

performing address decoder of the semiconductor memory circuit 1 (e.g., see paragraph 

0044 of TAKAHASHI). 

TAKAHASHI clearly teaches that transistors constituting the logic circuit 105 serving as 

a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201 

in Fig. 7 of TAKAHASHI). 

Claim 1 of TAKAHASHI, in part recites: 

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

As shown in Fig. 2 of TAKAHASHI the sense arnp!ifier SA 101 and precharge circuit 

PDLU101 are included within the integrated memory device 101, 

Therefore, the Examiner respectfully submits that TAKAHASHI teaches or anticipates 

all !imitations recited in the independent claim "1. Accordingly, the Examiner maintains 

his position. Disclosure of Mohammad has been added to expressly teach that the logic 

circuit includes Input/Output logic or circuit of semiconductor memory. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(571 )272-4193. The examiner can normally be reached Monday through Friday from 

8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Mr. Tim Vo can be reached on (571 )272-3642. The fax 
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phone number for the organization where this application or proceeding is assigned 

is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. For 

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

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

Customer Service Representative or access to the automated information system, call 

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

/HASHEM FARROJ<HI 
Primary Examiner, Art Unit 2138 

Mondoy, Moy 22, 2023 
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1, The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1. 114, including the fee set 

forth in 37 CFR 1. 17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1. 17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

04/14/2023 has been entered. 

3. This Office action is in response to the communication(s) filed on 04/14/2023. 

There are a total of 10 claims pending in the application, Claims 1 and 3 have been 

amended, cfaf m 2 has been canceled; and claims 4~ 11 have been added. 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

Information Disclosure Statement 

4. As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant 

application has been identified as a continuation application of an earlier filed 

application and is relied upon for an earlier filing date under 35 U.S.C. 120, the 

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

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

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC § 112 

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

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

The following is a quotation of the first paragraph of pre-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. 

1. Claims 1 and 3-11 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 written description requirement. The 

claim(s) contains subject matter which was not described in the specification in such a 

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

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

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

1.0 V 

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

"vvherein the second voltage is not greater than 1.1 V" 
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The claimed specification does not appear to descrfbe/deNne lhe above !imitation as 

claimed. Claims 7 and 11 are rejected by virtue of their dependency from claims 6 and 

10, respectively, 

3. Claims 4 and 8 recite, in part, the limitation: 

"wherein the third voltage is not greater than 1.1 V" 

The claimed specification does not appear to describe/define the above !imitation as 

claimed. C!airns 5-7 and 9-11 are rejected by vittue of their dependency ft·om claims 4 

and 8, respectively, 

4. Claims 5 and 9 recite, in part, the limitation: 

"wherein the first voltage is not greater than 1. 1 V" 

The claimed specification does not appear to describe/define the above !imitation as 

claimed. 

Claim Rejections - 35 USC § 102 

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, would be 

the same under either status. 

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

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

A person shall be entitled to a patent unless -

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale, or otherwise available to the public before the effective filing date of the claimed 
invention. 
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Claims 1 and 3 are rejected under35 U.S.C. 102(a)(1) as being anticipated by 

TAKAHASHI et ar "TAKAHASHI" (US 2010!0290300 A 1). 

4, In regard to claim 1 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g", Figs" 1w2, ~ 0047~ semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core eel! comprised in the DRAM (e,g.i ell array 102 in Fig, 

1 ), wherein the DRAM core cell is supplied \Nith a first voltage within a rirst voltage 

range to make the DRAtv'l core cell operate at the first voltage, and the DRAM core eel! 

is a volatile memory ce!!, wherein the first voltage is lower than i, i V;" (e.g", Fig. 2, ,I1[ 

0048u0049; Figs. 2 and 3, 10046i it is assumed that the power supply voltage VDD 

according to the first exemplary embodiment is equal to a reduced power supply 

voltage (e.g., 1.0 V or lower))" Cell array area "102 (e.g., care) shovvs memory 

CELL 101 and CELL 102, with drain each transistor in memory cells connected to iJit-!ine 

D and DB, respectively. Fig, 4A shows the bit fine D set at VDD pmver supply value 

1.0V 

"and a peripheral circuit comprised in the DRAM (e.g"i Abstract, provided is a 

semiconductor integrated device including a semiconductor memory circuit and 

a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral 

circuit is a logic circuit that includes an address decoder of the semiconductor 

memory circuit), wherein the peripheral circuit is electrically connected to DRAiv1 core 

eel! (e.g.,~ 0081, in response to word signals WL201, WL202, ... , the gate 

transistors Tr of the memory cells CELL201, CELL202, ... are activated), and the 
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peripheral circuit is supplied vvith 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 i. i V," [(e.g"i ,i 0078, the logic circuit 105 serving as a peripheral 

circuit ... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral 

105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to 

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

''and wherein the DRAM core eel! and the peripheral circuit are formed on a single chip, 

and the peripheral circuit is external to the DRAM core eel!," (eog., Fig" 13 ,I 0047, 

semiconductor memory circuit 101 is a built-in DRAM of the semiconductor 

integrated device 100. The semiconductor memory circuit 101 holds data or the 

like to be processed in the logic circuit 105). 

''and wherein the first voltage is different from the second voltage.'' [eog., 1l 0046~ 

reduced power supply voltage VDD (e.g., 1.0 V or lower); 10078i (e.g., VDD is 0.8 

V or lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for 

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

5. In regard to claim 3 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g., Figs. 1002, ,I 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM (eog., ell array 102 in Fig. 

1), wherein the DRAM core cell is supplied with a first voltage range to make the DRAM 

core cell operate at the first voltage, and the DRAM core cell is volatile memory cell, 
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wherein the first voltage is lower than 1.1 V; "(e,g,s Fig. 2s 11 0048~0049; Figs, 2 and 

3, ~ 00461 it is assumed that the power supply voltage VDD according to the first 

exemplary embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or 

lower)), Ceil array area 102 (e.g., core) shows memory CELL 101 and CELL 102, l.Nith 

drain each transistor in memory cells connected to bit-line D and DB, respectively Fig. 

4A shows the bit fine D set at VDD power supply value f.OV 

"and a peripheral circuit comprised in the DRAM (e.g,~ Abstract, provided is a 

semiconductor integrated device including a semiconductor memory circuit and 

a peripheral circuit of the semiconductor memory circuit; claim 7, the peripheral 

circuit is a logic circuit that includes an address decoder of the semiconductor 

memory circuit), wherein the peripheral circuit electrically connected to the DRAM core 

cell (e.g.s , 0081, in response to word signals WL201, WL202, ... , the gate 

transistors Tr of the memory cells CELL201, CELL202 ... are activated), and the 

peripheral circuit is supplied with a second voltage within a second voltage range to 

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

not greater than 1.1 V;" [(e,g.s, 0078, the logic circuit 105 serving as a peripheral 

circuit ... further reduced (e.g., VDD is 0.8 V or lower)]. The logic circuit or peripheral 

105, shown in Fig. 1, comprises decoder (e.g., address decoder), which is connected to 

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

"wherein the first voltage is greater than the second voltage." [e.g", 1100461 reduced 

power supply voltage VDD (e,g,, 1,0 V or lower); 110078, (e.g., VDD is 0.8 V or 

lower)]. The different supply voltage ranges (e.g., 1.0 V vs 0.8 VJ. 
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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, would be 

the same under either status. 

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

obviousness rejections set forth in this Office action: 

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

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

TAKAHASHI in view of Mohammad ''Mohammad" (US 2009/0122620 A 1). 

6. In regard to claim 4 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g., Figs. 1°2, 1100471 semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM," (e.g" 1 eel! array 102 in 

Fig" 1). 

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

operate at the first voltage, and the DRAM core cell is a volatile memory cell;" [e.g"~ Fig. 
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23 11 0048tt0049; Figs. 2 and 3~ ,I 0046, it is assumed that the power supply voltage 

VDD according to the first exemplary embodiment is equal to a reduced power 

supply voltage (e.g., 1.0 V or lower)], Cell array area 102 (e.g .. core) shows mernory 

CELL 101 and CELL 102, ~vith drain each transistor in memory cells connected to biHine 

D and DB, respeclivefy Fig. 4A shows the bit line D set at VDD power supply value 

LOV. However, TAKAHASHI does not expressly teach while Maharnmad discloses: 

"an input/output circuit comprised in the DRAM (e.g., Fig. 1, 10025, While the 

inventive concepts are described as being included in SRAM, the inventive 

concepts may be included in other types of memory including, but not limited to, 

SDRAM; Fig, 5 1 10049, MUX/Demux Input/Output logic 516) wherein the 

input/output circuit is electrically connected to the DRAM core cell (e.g. 1 memory cells 

512 in Fig" 5 or 6 is electrically connected 1/0 logic 512), and the input/output 

circuit is supplied with a third voltage w to make the input/output circuit operate at the 

third voltage, wherein the third voltage is not greater than 1.1 V;" (e,g.i Figs, 5~6 1 1 

0049, MUX/Demux Input/Output logic 516; 1 0051, a power rail to be received by 

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

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

(e,g., Fig. 6, 10051, on-chip components), and the input/output circuit is external to 

the DRAM core cell," (eog., Fig.61 10051)" The block 516 comprising 1/0 logic 516, 

which is external to memory ce!f s 502. 

"and wherein the first voltage is different from the third voltage." (e.g"~ Fig. 11 ~ 00251 

the inventive concepts may be included in other types of memory including, but 
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not limited to, SDRAM; Fig. 6, 10051 3 a power rail to be received by logic 504 and 

516 may be set to 0.8 v instead of 1.0 v). The first (e.g., core) voltage Vdd .o::"1.0 vis 

reduced to 0.8 v for third (e.g., Input/Output logic) voltage. The two voltages are 

different, 

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

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

It would have been obvious to a person of having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the Semiconductor Integrated 

Device taught by TAKAHASHI to include the Input/Output circuit disclosed by 

Mohammad. 

The motivation for including the Input/Output circuit as taught by paragraph [0002] of 

Mohammad is to provide low power, high yield memory. 

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

TAKAHASHI to obtain the invention as specified in the claim. 

7 In regard to claim 5 TAKAHASHI further teaches: 

"wherein the first voltage is not greater than 1.1 V." (e.g., 10046; VDD power supply 

1 "0 V or lower). The VDD of 1.0 V for DRAM memory cells (e.g., core) is not greater 

than "1.1 V. 

8. In regard to claim 6 TAKAHASHI further teaches: 

"a peripheral circuit comprised in the DRAM (e.g. 3 Figs. 1~2~ 1[ 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 
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100), wherein the peripheral circuit is electrically connected to the DRAM core cell (e,g,, 

~ 0081 1 in response to word signals WL201, WL202, ... , the gate transistors Tr of 

the memory cells CELL201, CELL202 ... are activated), and the peripheral circuit 

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

voltage, wherein the second voltage is not greater than 1.1 V." [e,g,s ,I 0046, reduced 

power supply voltage VDD (e,g,s 100 V or lower);~ 0078s (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

circuit 105 (Fig. 1) comprising peripheral circuit (e.g., the second voltage). The second 

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

9. In reqard to claim 7 TAKAHASHI further teaches: 

"wherein the first voltage is different from the second voltage." [e.go, ~ 0046, reduced 

power supply voltage VDD (e.g,, 100 V or lower); ,10078s (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

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

10. In regard to claim 8 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g. 1 Figs. 1~2s 1[ 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core cell comprised in the DRAM (e,g,s ell array 102 in Fig. 

1), wherein the DRAM core cell is supplied with a first voltage to make the DRAM core 

cell operate at the first voltage, and the DRAM core cell is a volatile memory cell;" (e,g., 

Fig. 2, ,i 00 47, semiconductor memory circuit 101 is a built-in DRAM of the 
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semiconductor integrated device 100; Fig" 2~ ,I,I 0048~0049; Figs, 2 and 3, 10046~ 

it is assumed that the power supply voltage VDD according to the first exemplary 

embodiment is equal to a reduced power supply voltage (e.g., 1.0 V or lower)), 

However, TAKAHASHI does not expressly teach while Mohammad discloses: 

"an input/output circuit comprised in the DRAM (e.g,~ Fig" 1, 10025, While the 

inventive concepts are described as being included in SRAM, the inventive 

concepts may be included in other types of memory including, but not limited to, 

SDRAM; Fig. 5, ~ 0049, MUX/Demux Input/Output logic 516) wherein the 

input/output circuit is electrically connected to the DRAM core cell (e.g", 1/0 logic 516 

electrically connected to memory cells 512 in Fig, 5), and the input/output circuit is 

supplied with a third voltage w to make the input/output circuit operate at the third 

voltage, wherein the third voltage is not greater than 1.1 V;" (e.g,~ Figs, 5M6~ ,I 0049, 

MUX/Demux Input/Output logic 516; ,i 0051, a power rail to be received by logic 

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

"wherein the first voltage is greater than the third voltage." (e.g.~ Figs, 5M6~ ,i 0049, 

MUX/Demux Input/Output logic 516; 1l 0051, a power rail to be received by logic 

504 and 516 may be set to 0.8 v instead of 1.0 v) the VDD of 1.0 V for memory core 

(e.g., the first voltage) is reduced to 0.8 V for Input/Output logic (e.g., the third voltage). 

The first voltage (e.g., VDD=1.0 VJ is greater than 0.8 V set for Input/Output logic. The 

motivation for combining is based on the same rational presented for rejection of claim 

4. 

11. In regard to claim 9 TAKAHASHI further teaches: 
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"wherein the first voltage is not greater than 1.1V." (e.g., ,I 0046; VDD power supply 

1.0 V or lower)" The VDD of 1.0 V for DRAM memory ce!fs (e.g., core) is not greater 

than 1" 1 V 

12. In regard to claim 10 TAKAHASHI further teaches: 

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

connected to the DRAM core cell (eog, 3 ,-i 0081, in response to word signals WL201, 

WL202, ... , the gate transistors Tr of the memory cells CELL201, CELL202 ... are 

activated), and the peripheral circuit is 15 supplied with a second voltage to make the 

peripheral circuit operate at the second voltage, wherein the second voltage is not 

greater than 1.1 V." [eog., ,I 0046~ reduced power supply voltage VDD (e,g", 1.0 V or 

lower); ,I 0078, (e.g., VDD is 0.8 V or lower)]. The VDD supply of 1.0 V for memory 

cells (e.g., core) reduce to 0.8 V for logic circuit 105 (Fig. 1) comprising peripheral circuit 

(e.g., the second voltage). The second voltage (e.g., peripheral circuit voltage of 0.8 Vis 

not greater 1. 1 V. 

13. In regard to claim 11 TAKAHASHI further teaches: 

"wherein the first voltage is different from the second voltage."." [e.g,~ 1[ 0046, reduced 

power supply voltage VDD {e,g,~ 1.0 V or lower); ,I 0078, (e.g., VDD is 0.8 V or 

lower)]. The VDD supply of 1.0 V for memory cells (e.g., core) reduce to 0.8 V for logic 

circuit 105 (Fig. 1 ). The two voltages are different. 
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Applicant arguments have been ful!y considered but they are not persuasive. On 

page 4 of the Remarks, Applicant makes references to paragraph [0078] and FigK 1 

and 7 of TAKAHASHI and states: 

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

TAKAHASHI teaches: 

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

Fig. 4 of TAKAHASHI discloses that the logic circuit 5, shown in Fig. 1 comprises 

decoder. TAKAHASHI further teaches the logic circuit 105 includes ... logic gate for 

performing address decoder of the semiconductor memory circuit 1 (e.g., see paragraph 

0044 of TAKAHASHI). 

TAKAHASHI clearly teaches that transistors constituting the logic circuit 105 serving as 

a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201 

in Fig. 7 of TAKAHASHI). 

Claim 1 of TAKAHASHI, in part recites: 

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

As shown in Fig. 2 of TAKAHASHI the sense arnp!ifier SA 101 and precharge circuit 

PDLU101 are included within the integrated memory device 101, 

Therefore, the Examiner respectfully submits that TAKAHASHI teaches or anticipates 

all !imitations recited in the independent claim "1. Accordingly, the Examiner maintains 

his position. Disclosure of Mohammad has been added to expressly teach that the logic 

circuit includes Input/Output logic or circuit of semiconductor memory. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

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

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(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, Mr. Tim Vo can be reached on (571 )272-3642. The fax 

phone number for the organization where this application or proceeding is assigned 

is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. For 

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

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

Customer Service Representative or access to the automated information system, call 

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

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 
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voltage) WITH ("1.1v" 
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WITH (operat$5 nears 
voltage) WITH range 
WITH 1.1v 

37 AND 
(@ad<"20130223") 
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(operat$5 nears 
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44 AND 43 
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(@ad<"20130223") 

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

44 AND 48 
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DDR?? nears standard 

SO AND 
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56AND 
(@ad<"20130223") 

(?DRAM OR DDR$3) 
WITH ((LOW$4 NEAR2 
operat$4 near2 voltage) 
nears range) 

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

59AND 
(@ad<"20130223") 

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

61 AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
(LOW$4 NEAR2 
operat$4 near2 (voltage 
OR POWER)) 

63AND 
(@ad<"20130223") 

64 AND (("1.1" ADJ 
volt) OR "1.1 v" OR "1.1 
v") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
(LOW$4 NEAR2 
operat$4 near2 (voltage 
OR POWER)) WITH 
("1.1v" OR "1.1 v" OR 
("1.1" ADJ volt)) 

66AND 
(@ad<"20130223") 

VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

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

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

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

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

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

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

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

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

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

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

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

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2023/05/11 
09:58 AM 

2023/05/11 
09:58 AM 

2023/05/11 
10:07 AM 

2023/05/11 
10:08 AM 

2023/05/11 
10:16 AM 

2023/05/11 
10:22 AM 

2023/05/11 
10:28 AM 

2023/05/11 
10:29 AM 

2023/05/11 
10:30 AM 

2023/05/11 
10:46 AM 

2023/05/11 
10:46 AM 

Page 5 of 11 
HF 

105



L68 282 

L69 38 

L70 232 

L71 156 

L72 107 

L73 0 

L76 10 

L77 2 

L78 0 

L79 0 

L80 160 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (("1.1" 
ADJ volt) OR "1.1v" OR 
"1.1 v") 

68AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (("1.0" 
ADJ volt) OR "1 .0v" OR 
"1.0 v") 

70AND 
(@ad<"20130223") 

71 AND (peripheral OR 
(lnput$1 Output OR 
1$10)) 

sub$1.1v nears dram 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
(memory near2 (core 
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below) nears (("1.1" 
ADJ volt) OR "1.1v" OR 
"1.1 v" OR "1.0v" OR 
"1.0 v")) 
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2023/05/11 
10:48 AM 

2023/05/11 
11 :19 AM 

2023/05/11 
11 :19 AM 

2023/05/11 
11 :21 AM 

2023/05/11 
02:20 PM 

2023/05/11 
03:21 PM 

2023/05/11 
03:21 PM 

2023/05/11 
03:35 PM 

2023/05/11 
03:37 PM 

2023/05/11 
03:40 PM 
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L81 36 

L82 36 

L83 4 

L84 2 

L85 0 

L86 0 

L87 2 

L88 19 

L89 10 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

64 AND ((less OR lower 
OR smaller OR below 
OR sub) WITH (("1.1" 
ADJ volt) OR "1.1v" OR 
"1.1 v" "1 .0v" OR "1.0 
v")) 

81 AND 
(@ad<"20130223") 

63 WITH ((less OR 
lower OR smaller OR 
below OR sub) WITH 
(("1.1" ADJ volt) OR 
"1.1 v" OR "1.1 v" "1.0v" 
OR "1.0 v")) 

83AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (vdd 
near2 voltage) nears 
(one ADJ volt) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (vdd 
near2 (voltage OR 
power)) WITH ((lower 
OR less OR smaller) 
nears (one ADJ volt)) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (vdd 
near2 (voltage OR 
power)) WITH ((lower 
OR less OR smaller) 
nears (("1.0" ADJ volt) 
OR "1.1v" OR "1.1 v" 
"1.0v" OR "1.0 v")) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
(operat$5 near2 
(voltage OR power)) 
WITH ((lower OR less 
OR smaller) nears 
(("1.0" ADJ volt) OR 
"1.1 v" OR "1.1 v" "1.0v" 
OR "1.0 v")) 

88AND 
(@ad<"20130223") 

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

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

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

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

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

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

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

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

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

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2023/05/11 
03:41 PM 

2023/05/11 
03:41 PM 

2023/05/11 
04:04 PM 

2023/05/11 
04:04 PM 

2023/05/11 
04:08 PM 

2023/05/11 
04:10 PM 

2023/05/11 
04:11 PM 

2023/05/11 
04:18 PM 

2023/05/11 
04:18 PM 
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L90 25 

L91 17 

L92 17 

L93 38 

L94 16 

L95 0 

L96 6 

L97 26 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

("7243254" "6218817" 
"7888966" 
"20020149959" 
"6466472" 
"20080253214" 
"20040133758" 
"200600777 44" 
"20040004893" 
"20060291318").pn. 

90 AND (DRAM OR 
??DRAM OR DDR$3 
OR LPDDR$3) 

91 AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (core 
OR voltage) WITH 
((lower OR less OR 
smaller) nears (("1.0" 
ADJ volt) OR "1.1v" OR 
"1.1 v" "1 .0v" OR "1.0 
v")) 

93AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH (core 
ADJ voltage) WITH 
((lower OR less OR 
smaller) nears (("1.0" 
ADJ volt) OR "1.1v" OR 
"1.1 v" "1 .0v" OR "1.0 
v")) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
(supply ADJ voltage) 
WITH ((lower OR less 
OR smaller) nears 
(("1.0" ADJ volt) OR 
"1.1 v" OR "1.1 v" "1.0v" 
OR "1.0 v")) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) WITH 
((supply OR core OR 
operat$5) near2 
voltage) WITH ((lower 
OR less OR smaller) 

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

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

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

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

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

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

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

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

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2023/05/11 
04:47 PM 

2023/05/11 
04:48 PM 

2023/05/11 
04:49 PM 

2023/05/12 
08:42 AM 

2023/05/12 
08:43 AM 

2023/05/12 
08:47 AM 

2023/05/12 
08:48 AM 

2023/05/12 
08:51 AM 
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L98 56 

L99 30 

L100 62 

L 101 31 

L102 1 

L103 152 

L104 56 

L105 5 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

nears (("1.0" ADJ volt) 
OR "1.1v" OR "1.1 v" 
"1.0v" OR "1.0 v")) 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) SAME 
((supply OR core OR 
operat$5) near2 
voltage) SAME ((lower 
OR less OR smaller) 
nears (("1.0" ADJ volt) 
OR "1.1v" OR "1.1 v" 
"1.0v" OR "1.0 v")) 

98AND 
(@ad<"20130223") 

(DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) SAME 
((supply OR core OR 
operat$5 OR bit$1 line 
OR (bit ADJ line)) nears 
voltage) SAME ((lower 
OR less OR smaller) 
nears (("1.0" ADJ volt) 
OR "1.1v" OR "1.1 v" 
"1.0v" OR "1.0 v" OR 
(one ADJ volt))) 

100 AND 
(@ad<"20130223") 

101 NOT 99 

(?DRAM OR ??DRAM 
OR DDR$3 OR 
LPDDR$3) SAME 
((supply OR core OR 
operat$5 OR bit$1 line 
OR (bit ADJ line)) nears 
voltage) SAME table 

103 AND 
(@ad<"20130223") 

(((dynamic ADJ random 
ADJ access ADJ 
memory) OR DRAM OR 
?DRAM OR DDR$4 OR 
LPDDR) SAME voltage 
SAME ((less OR lower 
OR smaller OR below 

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

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

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

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

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

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

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

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

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2023/05/12 
08:54 AM 

2023/05/12 
08:54 AM 

2023/05/12 
10:16 AM 

2023/05/12 
10:17 AM 

2023/05/12 
10:17 AM 

2023/05/12 
10:25 AM 

2023/05/12 
10:26 AM 

2023/05/15 
02:06 PM 
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L106 9 

L107 452937 

L108 11 

L109 0 

L 110 200 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

OR under) nears 
("1.1 V" OR "1.1 V" OR 
("1.1" ADJ volt)))).clm. 

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

(G06F12/0238 OR 
G06F12/063 OR 
G06F12/0692 OR 
G06F12/0866 OR 
G06F12/0882 OR 
G06F13/4221 OR 
G06F1 3/4278 OR 
G06F3/061 OR 
G06F3/0653 OR 
G06F3/0656 OR 
G11C11/40615 OR 
G11C11/4074 OR 
G11C7/1075 OR 
Y02D10/00).cpc. OR 
711/1 OS.eels. OR 
(G11C11/4074 OR 
G11 C7/10).ipc. 

106 AND 107 

108 AND 
(@ad<"20130223") 

("CHANG; YEN-
AN".ine. OR "HUANG; 
WEI-MING".ine. OR 
"YUAN; DER-MIN".ine.) 

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

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

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

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

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/05/15 
02:08 PM 

2023/05/15 
02:18 PM 

2023/05/15 
02:19 PM 

2023/05/15 
02:19 PM 

2023/05/15 
02:32 PM 

Page10of11 
HF 

110



NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L 112 4 106 AND 110 (US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L113 821 (Etron ADJ (US-PGPUB; USPAT; 
Technology).as. USOCR; FIT (AP, AT, 

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

L 114 387 (((dynamic ADJ random (US-PGPUB; USPAT; 
ADJ access ADJ USOCR; FPRS; EPO; 
memory) OR DRAM OR JPO; DERWENT; 
?DRAM OR DDR$4 OR IBM_TDB) 
LPDDR) SAME ("1.1 V" 
OR "1.1 V" OR ("1.1" 
ADJ volt))) 

L115 6 113AND114 (US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

PE2E SEARCH - Search History {Interference) 

There are no Interference searches to show. 

05/15/2023 02:38:24 PM 
VVorkspace: 17213133 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/05/15 
02:35 PM 

2023/05/15 
02:36 PM 

2023/05/15 
02:36 PM 

2023/05/15 
02:36 PM 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (01-22) 
Approved for use through 05/31/2024. OMS 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 lo a collection of information unless it contains a valid 0MB control number. 

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

Application 
17/213,133 I Filing I 2021-03-25 

Docket Number 
ETRP0395USA3 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. !f 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 

CZ] Enclosed 

CZ] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

CZ] Other 
Extension of time 

MISCELLANEOUS 

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

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 503105 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

CZ] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2. 1.16 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (01-22) 
Approved for use through 05/31/2024. OMS 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 lo 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-00) 2023-04-14 

Name Roger Chen Registration Number 67314 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

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

EFS - Web 2. 1.16 
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Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 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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PTO/AIA/22 (10-20) 
Approved for use through 11/30/2020. 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 displays a valid 0MB control number 

Docket Number (Optional) 

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

Application Number 
171213

, 
133 I Filed 03/25/2021 

For 
DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 

ArtUnit2135 I Examiner FARROKH, HASHEM 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

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

□ 
0 
□ 
□ 
□ 

Fee Small Entin: Fee Micro Entit::z:: Fee 

One month (37 CFR 1.17(a)(1}) $220 $88 $44 $ 

Two months (37 CFR 1.17(a)(2)) $640 $256 $128 $ 256.00 

Three months (37 CFR 1.17(a)(3)) $1,480 $592 $296 $ 

Four months (37 CFR 1.17(a)(4)) $2.320 $928 $464 $ 

Five months (37 CFR 1.17(a)(5)) $3,160 $1,264 $632 $ 

0 Applicant asserts small entity status. See 37 CFR 1.27. 

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

A check in the amount of the fee is enclosed. 

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

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

□ 
□ 
□ 
0 
0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number _5_0_-_3_1_0_5 __________ _ 

0 Payment made via EFS-Web. 

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

I am the 

D applicant. 

[2J attorney or agent of record. Registration number _6_7_3_1_4 ___________ _ 

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

/Roger Chen/ 
Signature 

Roger Chen 
Typed or printed name 

04/14/2023 
Date 

3027291562 
Telephone Number 

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

D * Total of ________ forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the 
US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete. including gatheting, 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 fonn 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

115



Electronic Patent Application Fee Transmittal 

Application Number: 17213133 

Filing Date: 25-Mar-2021 

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

First Named Inventor/Applicant Name: Der-Min Yuan 

Filer: Roger Gwan-Jye Chen/Anna Lu 

Attorney Docket Number: ETRP0395USA3 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

INDEPENDENT CLAIMS IN EXCESS OF 3 2201 1 192 192 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

116



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Extension - 2 months with $0 paid 2252 1 256 256 

Miscellaneous: 

RCE- 1 ST REQUEST 2801 1 544 544 

Total in USO($) 992 

117



Electronic Acknowledgement Receipt 

EFSID: 47841726 

Application Number: 17213133 

International Application Number: 

Confirmation Number: 9765 

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

First Named Inventor/Applicant Name: Der-Min Yuan 

Customer Number: 27765 

Filer: Roger Gwan-Jye Chen/Anna Lu 

Filer Authorized By: Roger Gwan-Jye Chen 

Attorney Docket Number: ETRP0395USA3 

Receipt Date: 14-APR-2023 

Filing Date: 25-MAR-2021 

Time Stamp: 02:53:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $992 

RAM confirmation Number E20234D353597502 

Deposit Account 503105 

Authorized User Anna Lu 

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

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

118



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.) 

848138 

1 
Applicant Arguments/Remarks Made in 

4883124.PDF no 4 
an Amendment 

8ff8587951 ad95888aa86ad318cc952b0c9f 
1d8 

Warnings: 

Information: 

Amendment Submitted/Entered with 
118093 

2 
Filing of Continued Prosecution 

4883123.PDF no 1 
Application (CPA)/Request for 

bf5d32f999e65687963f4f2869f26a 1 bb0S0 
Continued Examination(RCE) 13d8 

Warnings: 

Information: 

124267 

3 Claims 4883122.PDF no 3 
de2aa39b72013b8378dc001 d4f95c655646 

85a5b 

Warnings: 

Information: 

616609 

4 
Request for Continued Examination 

4882804.pdf no 3 
(RCE) 

9be4a638f23eb56d7cbf483c8a36fa522afb 
e104 

Warnings: 

This is not a USPTO supplied RCE S830 form. 

Information: 

965043 

5 Extension ofTime 4882802.PDF no 1 
95cc69b8f2aeba2ffe5022b4cc48cde465be 

c473 

Warnings: 

Information: 

42954 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
788612954dfcec0d212a4 7caf7786546ad7( 

86e3 

Warnings: 

119



Information: 

Total Files Size (in bytes)~ 2715104 

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

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

120



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

REMARKS/ARGUMENTS 

Request for Continued Examination: 

The applicant respectfully requests continued examination of the above-indicated 

5 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 

10 electronic mail. I understand that a copy of these communications will be made of record 

in the application file. 

1. Amendment of Claims: 

The previously presented claim 1 is amended by merging the original claim 2, the 

15 original claim 3 is amended according to the previously presented claim 1, and the 

original claim 2 is canceled accordingly. In addition, the new claims 4, 8 are introduced 

according to the previously presented claim 1 of the present invention and Figure, 

paragraph [0017], and Table Ill of the present invention, the new claims 5, 6, 9, 10 are 

introduced according to the previously presented claim 1, and the new claims 7, 11 are 

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

the claim amendments is politely requested. 

2. Rejections of claims under 35 U.S.C. 102(a)(l) & 35 U.S.C. 103: 

Response: 

25 In regard to claim 1 

The amended claim 1 adds the limitation of the original claim 2. 

Please refer to paragraph [0016] of the present invention. Paragraph [0016] of the 

present invention discloses "Please refer to Table Ill. Table Ill illustrates operation 

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

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

5 

121



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

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

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

feature "the first voltage is different from the second voltage" of the original claim 2 

of the present invention is not proper because Table III is not AAPA of the present 

5 invention. Therefore, AAP A obviously fails to teach the technical feature "the first 

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

In regard to claim 3 

Please refer to paragraph [0016] of the present invention. Paragraph [0016] of the 

10 present invention discloses "Please refer to Table III. Table III illustrates operation 

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

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

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

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

15 feature "the first voltage is greater than the second voltage" of the original claim 3 of 

the present invention is not proper because Table III is not AAP A of the present 

invention. Therefore, AAP A obviously fails to teach the technical feature "the first 

voltage is greater than the second voltage" of the original claim 3. 

20 In addition, because the exammer does not utilize TAKAHASHI to reject the 

25 

technical feature "the first voltage is greater than the second voltage" of the original 

claim 3, TAKAHASHI also obviously fails to teach the technical feature "the first 

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

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

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

(including the technical feature "the first voltage is greater than the second voltage" 

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

In regard to claims 4, 8 

6 
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Please refer to Figure, paragraph [0017], and Table ill of the present invention. 

Paragraph [0017] of the present invention discloses "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 ill:!:J! 

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

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

teach the technical features "an input/output circuit comprised in the DRAM, wherein 

the input/output circuit is electrically connected to the DRAM core cell, and the 

input/output circuit is supplied with a third voltage to make the input/output circuit 

10 operate at the third voltage, wherein the third voltage is not greater than 1.lV; 

wherein the first voltage is greater than the third voltage", but it is very obvious 

that neither AAP A nor TAKAHASHI disclose any technical features corresponding to 

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

15 Therefore, after the new claims 4, 8 of the present invention are introduced 

20 

according to the previously presented claim 1 of the present invention and the 

above-mentioned technical features disclosed by Figure, paragraph [0017], and Table ill 

of the present invention, the new claims 4, 8 of the present invention are obviously 

patentable over AAP A and TAKAHASHI. 

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

4-11, is politely requested. 

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

25 case. 

7 
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Sincerely yours, 

/Roger Chen/ 
Date: 04/14/2023 

-------------
5 Roger Chen, Patent Agent No. 67,314 

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

Voice Mail: 302-729-1562 

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 and DST 12 hours behind.) 
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AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION 

5 In response to the Office action of November 14, 2022, please amend the 

above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks/Arguments begin on page 5 of this paper. 

10 
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Amendments to the Claims: 

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

application: 

Listing of Claims: 

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

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

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

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

memory cell, wherein the first voltage is lower than 1.1 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 DRAM core cell and the peripheral circuit are formed on a single 

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

wherein the first voltage is different from the second voltage. 

20 2. (Deleted) 

25 

30 

3. (currently amended): The dyH:amie raH:dom aeeess memory of elaim 1, A 

dynamic random access memory (DRAM), comprising: 

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

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

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

memory cell, wherein the first voltage is lower than 1.1 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 

2 
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peripheral circuit operate at the second voltage, wherein the second voltage 

is not greater than 1. 1 V: 

wherein the first voltage is greater than the second voltage. 

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

10 

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

supplied with a first voltage to make the DRAM core cell operate at the first 

voltage, and the DRAM core cell is a volatile memory cell; and 

an input/output circuit comprised in the DRAM, wherein the input/output circuit 

is electrically connected to the DRAM core cell, and the input/output circuit 

is supplied with a third voltage w to make the input/output circuit operate at 

the third voltage, wherein the third voltage is not greater than 1.1 V; and 

wherein the DRAM core cell and the input/output circuit are formed on a single 

chip, and the input/output circuit is external to the DRAM core cell, and 

15 wherein the first voltage is different from the third voltage. 

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

is not greater than 1.1 V. 

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

25 

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

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

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

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

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

is different from the second voltage. 

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

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

3 
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supplied with a first voltage to make the DRAM core cell operate at the first 

voltage, and the DRAM core cell is a volatile memory cell; and 

an input/output circuit comprised in the DRAM, wherein the input/output circuit 

is electrically connected to the DRAM core cell, and the input/output circuit 

is supplied with a third voltage to make the input/output circuit operate at 

the third voltage, wherein the third voltage is not greater than 1.1 V; 

wherein the first voltage is greater than the third voltage. 

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

10 is not greater than 1.1 V 

15 

20 

10. (new): The dynamic random access memory of claim 8, further comprising: 

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

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

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

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

11. (new): The dynamic random access memory of claim 10, wherein the first 

voltage is different from the second voltage. 

4 
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Notice of Pre~AIA or AJA Status 
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The present application, fifed on or after Marci? 16, 2013, is being exarnined 

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

This Office action is in response to the comrnunication(s) filed on 08/12/2022. 

There are a total of 8 claims pending in the appf !cation. Claf m 1 !?as been amended, no 

cfairns have been added or canceled. 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

Information Disclosure Statement 

As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the instant 

application has been identified as a continuation application of an earlier filed 

application and is relied upon for an earlier filing date under 35 U.S.C. 120, the 

examiner has reviewed the prior art cited in the earlier related application as required by 

M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of 

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

Terminal Disclaimer 

The terminal disclaimer filed on 08/12/2022 disclaiming the terminal portion of 

any patent granted on this application which would extend beyond the expiration date of 

Application 16/151,347 has been reviewed and is accepted. The terminal disclaimer 

has been recorded. 
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

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

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

A person shall be entitled to a patent unless -

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

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

TAKAHASHI et al. 'TAKAHASHI" (US 2010/0290300 A 1). 

4. In regard to claim 1 TAKAHASHI teaches: 

"A dynamic random access memory (DRAM) (e.g. 1 Figs. 10021 , 0047, semiconductor 

memory circuit 101 is a built-in DRAM of the semiconductor integrated device 

100), comprising: a DRAM core eel! comprised in the DRAM (eog., ell array 102 in Fig. 

1), 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 rnernory cell, wherein the first voltage is lower than 1.1 V;" (eog, 1 1 0084~ Fig. 

8). The VDD of bit line (e.g., VDD applied to memory cells is 0.8 v. 
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"and a peripheral circuit comprised in the DRAM (eog., Fig, 23 ,i 00 47, The 

Page4 

semiconductor memory circuit 101 may have a configuration including multiple 

pairs of bit lines, memory cells connected to the multiple pairs of bit lines, a 

sense amplifier, and a precharge circuit; Figs, 1 and 7, 10078,, The second 

exemplary embodiment assumes the case where transistors constituting the 

logic circuit 105 serving as a peripheral circuit of the semiconductor memory 

circuit 201), and the peripheral 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 DRAtv'l core eel! and the 

peripheral circuit are formed on a single chip, and the peripheral circuit is external to the 

DRAM core celL" [(e,g., ,10078 3 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, would be 

the same under either status. 

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

obviousness rejections set forth in this Office action: 

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

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

TAKAHASHI in vfei.N Applicant Prior Art Admission (APAA ~ DOR Specification). 

5, In regard to claims 2 TAKAHASHI further teaches: 

Pages 

"wherein the first voltage is dirferent frorn the second voltage," (e,g", ~ 0016 and TABLE 

m on page 2 of instant specification MM APAA)o Table fl! specify the voltage of 

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

(e.g., second voltage) as <f 1 \I. The taNo 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 to claim 3 TAKAHASHI further teaches: 

''wherein the first voltage is greater than the second voltage." (e,g., ~ 0016 and TABLE 

m on page 2 of instant specification MM APAA)o Table Iii specify the voltage of 

memory core (e.g., first voltage) as 1.8 V --1-/- 0.1 V and the voltage of peripheral circuit 

(e,g., second voltage) as <L 1 \I. The two voltages are different. The first voltage LB V 

is greater than second voltage < 1. 1 V 

Response to Remarks 
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Applicant arguments have been fully considered but they are not persuasive, On 

page 4 of the Remarks, Applicant make reference to paragraph [0078] and Figs. f and 

7 of TAKAHASHI and states: 

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

TAKAHASHI teaches: 

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

TAKAHASHI clearly teaches that transistors constituting the logic circuit 105 serving as 

a peripheral circuit of the semiconductor memory (e.g., circuit 101 in Fig. 2 or circuit 201 

in Fig. 7 of TAKAHASHI). 

Claim 1 of TAKAHASHI, in part recites: 

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

Furthermore, the Exam! ner notes, the instant specification do not describe what 

constitutes a per~oheral circuit 

Paragraph [0047} of TAKAHASHI further teaches: 

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

As shov1m in Fig. 2 of TAKAHASHI the sense amplifier SA 101 and precharge circuit 

PDLU101 are included within the integrated rnemory device 101. 

Therefore, the Examiner respectfully submits that TAKAHASHI teaches or anticipates 

al! !imilaUons recited in the independent claim 1. Accordingly, the Examiner maintains 

!?is position. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

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

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 
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(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, Mr. Sanjiv Shah can be reached on (571 )272-4098. The fax 

phone number for the organization where this application or proceeding is assigned 

is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. For 

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

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

Customer Service Representative or access to the automated information system, call 

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

/HASHEM FARROKH/ 
Primary Examiner:, Art Unit 2.13.1. 

Novernber 8, 2022 
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DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED 

DISPLAY PORT 

Appl. No. 

First Named Inventor 

Filed 

TC/AU. 

Examiner 

Docket No. 

Customer No. 

: 17/213,133 

: Der-Min Yuan 

: March 25, 2021 

: 2135 

: FARROKH, HASHEM 

: ETRP0395USA3 

: 27765 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

AMENDMENT 

Confirmation No. 9765 

In response to the Office action of March 14, 2022, please amend the 

5 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. 

1 
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Appl. No. 17/213,133 
Reply to Office action of March 14, 2022 

Amendments to the Claims: 

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

application: 

Listing of Claims: 

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

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

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

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

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

10 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 levier than 1.1 V, and 

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

20 

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

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

voltage is different from the second voltage. 

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

voltage is greater than the second voltage. 

2 
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2. [Z] The undersigned is an attorney or agent of record. Reg. No._6_7_3_1_4 ______ _ 

/Roger Chen/ 08/12/2022 
Signature Date 

Roqer Chen 
Typed or printed name 

Agent of Record Voice Mail:3027291562 

Title Telephone Number 

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

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

This ccllectIon of mformallon Is required by 37 CFR 1.321. The information Is required to oblam or relam 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 ,he USPTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca!I 1-800-PTO-9199 and select option 2. 
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U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

Docket Number (Optional} 

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

Application Number 
171213

, 
133 I Filed 03/25/2021 

For 
DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 

ArtUnit2135 I Examiner FARRQKH, HASHEM 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

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

□ 
0 
□ 
□ 
□ 

Fee Small Entity Fee Micro Entity Fee 

One month (37 CFR 1.17(a}(1 }) $220 $110 $55 $ 

Two months (37 CFR 1.17(a}(2)) $640 $320 $160 $ 320.00 

Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $ 

Four months (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $ 

Five months (37 CFR 1.17(a}(5)} $3,160 $1,580 $790 $ 

0 Applicant asserts small entity status. See 37 CFR 1.27. 

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

A check in the amount of the fee is enclosed. 

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

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

□ 
□ 
□ 
0 
0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number _5_0_-_3_1_0_5 __________ _ 

0 Payment made via EFS-Web. 

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

I am the 

D applicant. 

GJ attorney or agent of record. Registration number _6_7_3_1_4 ___________ _ 

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

/Roger Chen/ 
Signature 

Roger Chen 
Typed or printed name 

08/12/2022 
Date 

3027291562 
Telephone Number 

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

D * Total of ________ forms are submitted. 

This collection of information is required by 37 CFR 1.136(a;. The information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
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 t;me 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Electronic Patent Application Fee Transmittal 

Application Number: 17213133 

Filing Date: 25-Mar-2021 

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

First Named Inventor/Applicant Name: Der-Min Yuan 

Filer: Roger Gwan-Jye Chen/Anna Lu 

Attorney Docket Number: ETRP0395USA3 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
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 - 2 months with $0 paid 2252 1 320 320 

Miscellaneous: 

STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170 

Total in USO($) 490 
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Electronic Acknowledgement Receipt 

EFSID: 46397530 

Application Number: 17213133 

International Application Number: 

Confirmation Number: 9765 

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

First Named Inventor/Applicant Name: Der-Min Yuan 

Customer Number: 27765 

Filer: Roger Gwan-Jye Chen/Anna Lu 

Filer Authorized By: Roger Gwan-Jye Chen 

Attorney Docket Number: ETRP0395USA3 

Receipt Date: 12-AUG-2022 

Filing Date: 25-MAR-2021 

Time Stamp: 03:33:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $490 

RAM confirmation Number E20228B434180225 

Deposit Account 503105 

Authorized User Anna Lu 

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

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

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

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

850966 

1 
Applicant Arguments/Remarks Made in 

4656518.PDF no 4 
an Amendment 

f58e0d88eaea72959058a301 ffdddefSd 1 ab 
1088 

Warnings: 
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114571 
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2 Reconsideration-After Non-Final 4656517.PDF no 1 

Rejection 30a4f2f1 b2cb6a83164580603e20c5ef1 See 
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Warnings: 
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3 Claims 4656516.PDF no 1 
7f6d914d 158a906ce258420dbf6c830e1 da 

1a116 

Warnings: 
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969048 
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8461 

Warnings: 
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cef418 
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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 
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the application. 
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Appl. No. 17/213,133 
Reply to Office action of March 14, 2022 

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 Objections 

After "wherein the second voltage is not greater lower than 1.1 V' recited in claim 

1 is replaced with "wherein the second voltage is not greater than 1.lV', the currently 

10 amended claim 1 should overcome claim objection. 

15 

2. Double Patenting 

Claim 1 of the present invention is rejected on the ground of nonstatutory double 

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

Response: 

To overcome the rejection based on nonstatutory double patenting, the applicant 

wishes to submit a terminal disclaimer of the instant application in compliance with 

37 CFR l.32l(c) or l.32l(d) without disclaimer as to the merits of the claims filed in 

20 the present invention. In light of this, acceptance of the terminal disclaimer is 

therefore respectfully requested, and the applicant respectfully requests 

reconsideration of the rejection under double patenting of claim 1 of the present 

invention. 

25 

30 

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

Response: 

Please refer to FIG. 1 and paragraph [0078] of TAKAHASHI (US20100290300). 

Paragraph [0078] of TAKAHASHI discloses "The semiconductor integrated device 

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

semiconductor memory circuit 201 is a built-in DRAM of a system LSI". Because 

3 
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Appl. No. 17/213,133 
Reply to Office action of March 14, 2022 

paragraph [0078] of TAKAHASHI discloses "The semiconductor memory circuit 201 

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

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

random access memory (DRAM) of the currently amended claim 1 of the present 

5 invention. In addition, as shown in FIG. 1 of TAKAHASHI, it is very obvious that the 

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

peripheral circuit of the currently amended claim 1 of the present invention) is not 

included in the semiconductor memory circuit 101 (the semiconductor memory 

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

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

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

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

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

of the present invention. That is, TAKAHASHI fails to teach the peripheral circuit of 

15 the currently amended claim 1 of the present invention. FIG. 1 of TAKAHASHI is shown 

as follows: 

4 
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Fig_ 1 

Therefore, because, according to FIG. 1 and paragraph [0078] of TAKAHASHI, 

5 TAKAHASHI obviously fails to teach the peripheral circuit of the currently amended 

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

TAKAHASHI. 

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

10 is politely requested. 

5 
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Appl. No. 17/213,133 
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Applicant respectfully requests that a timely Notice of Allowance be issued in this 

case. 

5 Sincerely yours, 

/Roger Chen/ Date: 08/12/2022 -------------
Roger Chen, Patent Agent No. 67,314 

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

10 Voice Mail: 302-729-1562 

15 

e-mail : RogerChen@naipo.com 

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

D.C. is 13 hours behind the Taiwan time and DST 12 hours behind.) 

6 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
17/213,133 03/25/2021 □To be Mailed 

ENTITY: D LARGE 0 SMALL D MICRO 

APPLICATION AS FILED - PART I 

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

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(al, (bl, or (ell 

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

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

TOTAL CLAIMS 
minus 20 = * X $50 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $240 = 

(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 

08/12/2022 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::iii: Total *3 Minus ** 20 =0 X $50 = 0 C f37CFR 1.16'ill 

z Independent * 1 Minus *** 3 =0 X $240 = 0 w f37 CFR 1.16fhll 

::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"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 

w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

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

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /LAVINIA D JOHNSON/ 

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

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the 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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UNITED STATES PATENT AND TRADEMARK OFFICE 
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17/213, 133 03/25/2021 Der-Min Yuan 
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NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., NO.389, FUHE RD., YONGHE DIST. 
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following e-mail address(es): 

Patent.admin.uspto.Rcv@naipo.com 
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Office Action Summary 

Application No. 

17/213, 133 

Examiner 

HASHEM FARROKH 

Applicant(s) 

Yuan etal. 

Art Unit 

2135 

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 03/25/2021. 

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

2a)D 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) 1-3 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) 1-3 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 03/25/2021 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. 

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 06/25/2021. 

U.S. Patent and Trademark Office 

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

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20220309 
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Application/Control Number: 17/213,133 
Art Unit: 2131 

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 

This Office action is in response to the communfcation(s) fifed on 03/05/2021. 

There are a total of 3 claims pending in the application. Claim 1 is independent and 

claim 2-3 are dependent. 

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 06/25/2021 is in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statement has been considered by the examiner. 

IN FORMATION CONCERNING CLAIMS: 

Claim I ntetpretation 
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Art Unit: 2131 

Page3 

Claim limitations in this app!fcation do not use the tmrd "means" (or "step"), thus, they 

are not being interpreted under 35 US.C 112(f) or pre-A/A 35 US.C. 112, sixth 

paragraph. 

INFORMATION CONCERNING CLAIMS: 

Claim Objections 

Claim 1 is objected to because of the following informalities: 

1. The independent claim 1 in lines 11-12 recites the limitation: 

"wherein the second voltage is not greater lower than 1.1 V' (emphasis added). 

It is not clear vvhat "greater lower" means. For rejection and the prior art search, the 

Examiner has assumed the limitation meant to recite '"'wherein the second voltage is 

lower than 1.1 V' 

Appropriate correction is required. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewse extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate vvhere the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or wuld have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 
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USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shoWJ to be 

commonly oWJed with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AJA as explained in MPEP § 2159. See MPEP § 2146 et seq. for 

applications not subject to examination under the first inventor to file provisions of the 

AJA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet Vt.€bsite contains terminal disclaimer forms vvhich may be 

used. Please visit vvvvvv.uspto.gov/patentlpatents-forms. The filing date of the application 

in vvhich the form is filed determines vvhat form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIA/25, or PTO/AIA/26) should be used. A Vt.€b-based eTerminal Disclaimer may 

be filled out completely online using Vt.€b-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

VlAliliv.uspto.qov/patents/grocess/f!Je/efs.;;quidance/eTD-info-·f.fso. 

2. Claim 1 is rejected on the ground of nonstatutory double patenting as being 

unpatentable over claim 1 of U.S. Patent No. 10,998,017. Although the claims at issue 
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are not identical, they are not patentably distinct from each other because the slight 

differences in claim language does not make the claims patentably distinct from each 

other. For example, the claim 1 of the instant application additionally recites the 

limitation "a peripheral circuit comprised in the DRAM". Hol/1.€ver, the preamble and the 

further limitations in body of claims indicate the memory cell array and the peripheral 

circuits are parts of the DRAM. 

3. Claim 1 of instant application (Application No. 171213, 133) is compared to 

claim 1 of Patent No. 10,998,017 82 in the following table: 

Patent No. 10,998,017 82 Application No. 171213, 133 

Claim 1: Claim 1: 

1. A dynamic random access memory 1. A dynamic random access memory 

(DRAM), comprising: a DRAM core (DRAM), comprising: a DRAM core cell 

cell, comprised in the DRAM, 

wherein the DRAM core cell is supplied wherein the DRAM core cell is supplied 

with a first voltage within a first voltage with a first voltage within a first voltage 

range to make the DRAM core cell range to make the DRAM core cell 

operate at the first voltage, and the operate at the first voltage, and the 

DRAM core cell is a volatile memory DRAM core cell is a volatile memory 

cell, wherein the first voltage is lower cell, wherein the first voltage is lower 

than 1.1V; than 1.1 V; 

and a peripheral circuit com prised in 

the DRAM, 
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and a peripheral circuit electrically 

connected to the DRAM core cell, 

wherein the peripheral circuit is 

electrically connected to the DRAM 

core cell, 

wherein the peripheral circuit is and the peripheral circuit is supplied 

supplied with a second voltage within a with a second voltage within a second 

second voltage range to make the voltage range to make the peripheral 

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

voltage, wherein the second voltage is wherein the second voltage is not 

lower than 1.1 V, greater lower than 1.1 V, 

and wherein the DRAM core cell and and wherein the DRAM core cell and 

the peripheral circuit are formed on a the peripheral circuit are formed on a 

single chip, and the peripheral circuit is single chip, and the peripheral circuit is 

external to the DRAM core cell; external to the DRAM core cell. 

wherein the first voltage and the 

second voltage are capable of making 

the DRAM be applied to an em bedded 

display port (eDP). 

Claim Rejections - 35 USC § 102 

Page6 
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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. 

Claim 1 is 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 ta claim 1 TAKAHASHI teaches: 

"A dynarnic random access rnernory (DRAM) (£LQ, 3 ,I 0047; Figs. 1~2), corn prising: a 

DRAM core cell comprised in the DRAM (e.g"l el! array 102 in Figo 1), 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 D RAtv'l core cell is a volatile 

memory cell, wherein the first voltage is !ower than 1.1 V;" (e.g.,~ 0084~ Fig. 8), The 

VDD of bit fine (e.g., VDD applied to memory cells is 0.8 v" 

"and a peripheral circuit comprised in the DRAM (e,g., ~ 0078; Figs. 1~2), wherein the 

peripheral circuit is electrically connected to the DRAM core cell [e.g, 1 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 

PageB 

second voltage, wherein the second voltage is not greater lower than 1. 1 V, and 

wherein t!1e DRAM core ce!! and the peripheral circuit are tormed on a single c!1ip, and 

the peripheral circuit is external to the DRAM core ce!L" [(e.g., 1 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 2-3 are rejected under 35 U.S.C. 103 as being unpatentable over 

TAKAHASHI in view Applicant Prior Art Aclrnission (APAA - DOR Specification). 

5. In regard to claims 2 TAKAHASHI further teaches.· 

''wherein the first voltage is different from the second voltage." (e.g., , 0016 and TABLE 

m on page 2 of instant specification ~~ WAA). Table !!l specify the voltage of 
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memory core (e,g,, first voltage) as 1-8 V +/- 0. 1 V and the voflage of peripheral circuit 

(e.g., second voltage) as <1.1 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 3 TAKAHASHI further teaches: 

"wherein the first voltage is greater than the second voltage." (e,g,~ 10016 and TABLE 

m on page 2 of instant specification ~~ APAA), TaiJ!e 11! specify the voltage of 

mem0ty core (Rg,, first voltage) as LB V +/- 0.1 V and the voltage of peripheral circuit 

(e.g., second voltage) as <1- 1 V The tvt-0 voltages are different The first voltage 1-8 V 

is greater than second voltage < 1. 1 V 

Conclusion 

The prior art rnade of record and not relied upon are as f offoVvs: 

1, Mohammad (US 20090122620 A 1). 

2. Sum1,00 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. 
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If attempts to reach the examiner by telephone are unsuccessful, the 

Page 10 

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. 

:HASHEM FARROKHI 
Primarv Examiner, Art Unit 2131 

March 9, 2022 
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Abstract of CNl 021873 23 

Dynamic utilization of power-down modes in multi-core memory modules 

ABST: 

Various embodiments of the present invention are directed to methods that enable a 

memory controller to choose a particular operation mode for virtual memory devices 

of a memory module based on dynamic program behavior. In one embodiment, a 

method for determining an operation mode for each virtual memory device of a 

memory module includes selecting a metric 

(1001) that provides a standard by which performance and/or energy efficiency of the 

memory module is optimized during execution of one or more applications on a 

multicore processor. For each virtual memory device (1005), the method also includes 

collecting usage information (1006) associated with the virtual memory device over a 

period of time, determining an operation mode (1007) for the virtual memory device 

based on the metric and usage information, and entering the virtual memory device 

into the operation mode 
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fiJtt•mffimi:=p~:Y±mff~~*ffi•o 
[0003] ~rm' ~~Bf.Jfffitfftlt*~i'flHi 1f£fiB"J O wu-tm' 3$~fffitff1Jt*~1IIU:Y±l~ffBI.J 
ff~ff~~ff~,ff~ffffltR:~fflm~~~~~Iff~ff~~~mMm~$*o 3ff~ff 
ffl ;I:**~ ;fR fR !l[PJ EI -=f +FM ff ii*~ , A$~ ff 1ii1 ff tl tR: ~ 3:: PN Bf.J , fr~ f rJ ~ 1~ r - }jz ff fit 
ffiw*ITT IP] ~1tm1~t!Li'ft~, ~~i'ft~Bf.Jffifififfl O fr1~$ 3ITTlfffffi•ZJ=, i:=ptltf~$;frp:r}J 
$r~ c power-down> ti A~ ~~-1~tJUt~, iiffi~JEtk14;;J;ll6]!f!:f:J)J1iffl ~ ®~$r~if:ffi5:t* 
~~~m~~ 0 ~rm.~~Bf.J~$~~~.!El~ffl[P]~~$r~ffi5:\'.:~~Effl-=fffi~i:=p~m 
~ff1itffZJ=, o 
[ 0004 J :m-Il?. f!e :ii ~l: ~ xt ff fa~ fr ff fit ff ffi ~JE i:=p sf.J 1~ ,~, J1ttf iJJ 1PJ sq ff fit ff ffi ~JE;fo ~ ¥t, .Wr ;i£ 
ff~•ffim~~~;rm~BJl~ffitt*~tt~o 

£1lJH~J~ 
~oo5J *1tBJJ~~~~~m~&~fflff~ttn~tt~~£-=f~:1§~F¥tr~ttMff~• 
-~~~fflff~ff~4~ffffik~~-5:\'.:~~$ 0 fr-~~*mi:=p,ffl-=f~~ff~ffffi~ 
~-&~~fflff~ff~4~~~-AITT~~§m~fftlt~~mITTN~,W~~~m,fr$~ 
:Y±mffL~-~~$~Effl~~tfct~i:=p,tt~ff~ffffi~~tt~~/~~~~$0M-=f 
m~~mff~ff~4,~~$~§ffifr-~ITT~~mpq~~~~m+F~B~4ffl*~~m 
mA,£-=fM;i£N;~~m~~~~~m~~-~4Bf.J~~-A,~Ez~ffl~fflff~-~ 
4 J1tA iJ1Hf ft tl5:t o 

~11~iR.llJ:l 
[ooo6J 00 lA ~tf:!Jl~ A'i'--ff{i:tffZJ=,Bf.Jff~ffffi~~~ftetmOOa 
[0001J oo rn ~ tf:l ~ft!MJzL1z~sf.JfffffifftltR:l□fffitBnmuBl'l"J~Netmoo 0 

[ooosJ 00 2 ~tf:!;Jq~ff1ii'r~ZJ=,s"JA~ff1ii'r1*Cbank) BI.J~;i:'ti~~o 
[ooogJ oo 3A ~ tf:!1½m+F1itfftl~l'lf.J~;i:·l'.1~~ 0 

[ 0010 J 00 3B ~ tf:l ~~ ifu-4; :rlr iU1½~iff 1ffi ff tit:k: 81.J Jifi ~ ff {ffi ff Z J=, BI.J ~fJtl o 
[0011] 00 4A ~ tf:l:tlHJ@*1t 8,Jj ~M!!wtll'ft:j[ B"J ~1'-$f~ff1itfftitR:B"J~Retm 00 0 
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[ oo 1 2J lfil 4B 7i ti::\ tlH@ * 1t SJj'~ nfil 1fti 13{] ~ t& tft _t 1z: ~ 13{] '$ tt 1¥ {it :H: t:i~ lO 1'¥1iil :H:~ ffiLl :H: 
!'I{]~ RtH~ lfil o 
[0013] lfil 5A-5D /J-; ti::\ tlH'@ *1t ~ 13{]~ ]"fil{}tl ]§elf 13{_J $ft' ~Y1J1f.Mr¥{*:H:1:i~ l'l{_J-ft15t/J\~ 
•ti*~o 
[0014 J lfil 6 ~ ti::\ t~ffl * tt SJl 131.J ~ Ml!: {}ti J§clf 13'-J ~1}tl ·t1:'$ tt, ~YU 1rM Zf fit1:H:t:i~ s"J~~ ·ti 

*~o 
[0015J lfil 1 ~ Hi ~ffl *tt SJ:J B<J * nfilf91Jas ~ -=F±ih~~i1Jfffi11:H:~ffi1J~sq $ t~,-zyyu1rm ff 
,fit~H~~o 
[0016J lfil sA ~ti::!~% lfil, ~~% !fil¥fYltrxtt~ffl*tt SJl s'-J~JJfilWu s<J oo 1 i=p ~ ti::! st'$ tt~ 
~1iffi1'¥Mff~~B<Jm~mffiff~Ri&4B<J~fflm~ 0 

[ 0017] lfil 8B ~ ti::\ tlz ffl * R S}jj'(,J * }Jfil Wtl If')~ T ~ IA]-=µ f:ftt:ist If') 00 7 + ~ ti::\ If') '$ tt ~YU][ 
ffiff~~-~B<J-~~fflff~~~½o 
[0018] lfil 9A ~l±\lfil 8A i=p~l±\B{J~%00,;!ti=p~ffl1Jt{,r.t~ffl*2zSJl~fi'fili}tis{]lfil 7 i=p~l±\ 
B<J$~~~H1111ffM~m~B<J~~fiS1~*~-=p~ffi 0 

[ oo 19 J lfil 9 B ~ ti::\ ~ ffl * tt SJl B<J ~ J1ffi i}tl s'-J ~ r -='i1 §Mist sq lfil 7 i=p ~ ti::\ s"J $ tt XX YU 101 ff 
f*~~~s{]-~mtfJ,1¥{it~i&½a 
[ 0020] lfil 10 ~ ti::\ tlz ffl * R Sjj B"J ~ * 1Jtl BS m T 1!1:: z~ ff 1ifi ~ti~ 13,g mm Z¥1ifi ~ i& ½ i}J ~ ±-th 
illA~$T~ffls:tB<Jn~B<J~~m~!filo 
[0021] lfil 11 7i l±!t~ffl*tt l:}j B<J~JJm{Jtl 13{] lfil lOA ITT nit s{J-=FfJtilil'rs~ $Llz,1E:fi 00 0 

~1*~~~JJ:Et 
[0022] * LZ Sjj Bf.J ~ff~ W!fJU ~ lk 1tz~Z¥1i1 ~~ tu~ 1:1~~£-=f i}J ~ fiff1T A TT Xtff f* ~ 
m~B<JZfMtt~J=,~ff~k~~mAB<J~~ 0 ~~,ZfMtt~~ttm~relf~~fflB:-~ 
!'I{] tM- rsJ ~ pg t:~ t&it '$1'¥ 1*tt ti* s<J * ®Zf:fit ~ ,t,~ J=t illJ\ 1#r tFL mst, N" rm ':13 ~ ®Z¥fit tt ,t,~ J=t 
~B: 1~m i=p S1, B fl'JPT ~ ·l:R:i!±ihxtffii11~iJ:tt,ftj Hi rirmw o 1=i zxt Jffi, Z¥1i1itt~ ffi1Jtt:1±Pf ~ 1!1:: 
fflB:ffl~~~mpg~ffifflM~*m~B<JJt~Z¥~~~J=,illAW$-='i1~mAz 0 n~*~ 
~¾~mB<J,~'j;~~tt~Pf~1=i~£~$~~ 0 *m"tt~"*~B:-kB<JS1~~pgff~ 
R~m~fil'rsI*£ 0 ~*S1~,~mS1~WW~¾Pfffl-=f~~B:Mff~~~m~Jt~ff 
M~~m*fi~~z~~z~B<J1'¥M:H:~mB<Jtt~B<J~g 0 ~~**~ftW~tt~-~~ 
~;~*~~B<Jtt*~,nst£mttm~ff~~~~~~1=53~~£~*•~~tt~~~ 
m11t*rlks-tZ¥1itrni~ffiLlttx~111~filJ\ -='i1§M:ist o{JZ¥1*tt~ J=t ts tr., 111~ ~& ITTffi*tt~ J=t 
H:l:J\ -='i11:1M:ist o 

[0023] * R Sjj s{] nit* nID: WtlPf ~ A.ffl -=f1-½mW{ifi~t:i~:;f□ $ tt Zf {it~m~, JtiEz-i&it A 
~ ~Z¥1* ~ * ~JE l't{J §~; ~x * TTu xt ~ fJE ·r1: ~E:Jl.~ /J, !'rs t3 ri[n) 0 $ t~ z+:f*:H:t:i~'EL =ri Z¥1ifi ~ ~ 
J=, , AA :i£ W {it~~ J=, iEz:iW 5t fiX: 1$ :3/;J "m ffl Zf 1if ~tit½" c" VMD ") !'rs-~~$ '1" Zf {it~ o J=, Er'.J 

tlL Zf:f*~~J=,J=iJ ~¾~~MHJLZ¥IlxZ¥1ifitt ("DRAM") ~J=, o 

[ 0024 J w ~ m ~ ~ ~ T ~ st £_§J~ 0 a~ - /J, -='i1 q:i m ~ ft ~JEZ¥ fit :H:t:t :1:* 131.J-~x·ti t5l iiJI a tE 
m=/J, -='i1 i=p ti'a:i£$~Z¥1it~t:t~i¥Jt5l SJl O tEjg - /J, -='i1 i=p m:i£*~ SJl R{Jnit~JJfililJu 0 

[0025] I¥1uiffft:l:-Jc 
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1¥ f* ff tl:l::R: ~ ~i't!! ~ :tt ft EJG,fffe'. l,$ A "~ YLl ]Hm 1'H* ff tl:1-R:" C" o IM_\1 ") Bf.J 1¥ f* 1¥ x Bf.J E~ 

tLl E:!!~tffi__t1z:~ITT*T DRAM ZJ=, o ~ lA ~ tl:\-§:J:15)( ~ DRAM ZJ=, Bf.JJ¥~ DIMM Bf.J~fi!EtJ{l.~ o 

~.€fr ~~tk__l~~-~EJx:$1~ DIMM, :ff liEl3Zf={*ffntLlffn1ffLli~-~EJ;lz$~ DIMMo ~ lB 

~tl:! ~ii:r& 106 _tjd~Bf.JZf:fiiff 102 ;fPZf:{iiffNtLlff 104 Bf.J~fi!etJ{l.~ o Z¥1iiff 102 El3fEGA 
1ZY ~ o IMM naffl 112-115 1'11.J 1ZY ~ o IMM 10s-111 tB.JvG O ZT1itffn tuff 101 ~itJftflZ .h ~$ 
f1Hl'fJ~J_El__[ff,b',~_J=,Bf.J$5t,Ji/gl_fJz:iEILl DIMM 108-111 UR.M DIMM 108-111 Jz:iEBf.Jfit/4>:;fU 
~Wi11i, :ff lii~1¥1i1"1ff 102 -'=iit•tJL~~ITTJtfth±~~li14C{§1J:ti□ 'P:R:~fJt!.J¥5t) xttto &­
DIMM ~£El3tt □ 118 -'=iZ¥111~1;;mio~1;; 104 itl:1T~im.1* a tt □ 11s ~~~MZ¥1ti~1;:miu~1;; 104 
iLlff1*ff 102 Bf.JS1tip1*%;fOfit/4>UR DIMM 108-111 -'=iff{iiffNmLlff 104 zJsJBI.J~t@f*% 
Bf.J,~~Hio ~1@1*%fr DIMM 108-111 'PElt DRAM ZJ=,-'=iff{iiffntLlff 104 ZIWl#rr±-fuJz;i1L 
~ D 118 l=iJ U1zJil'Ji~ffl$ ("SDR"),~~ffl$ ("DDR") UR.~~ lf'.l~ffl$1~±Eo SOR rnl'r'0 
~ & S1 ,tip )Ej JJj J5ZiE ~,&::Jm - {Y(, u ,& DOR =Ht Er~~ fr it. tJl* i1E S1 ,tip f* % ITT J: fh'f} .;for Pill~~ 
Jz:iE~ffl O Zf:1*ffNmLlff 104 ;fO DIMM 108-111 l=iJ Ui&'.re:ic:3/;J :t~ffl SOR ;fO DOR tz:iE# litt 
i&~ffl o fr DDR 'Pim.:tlf!J=§ S14:ipBtr33~ill, ~t@f* %fr:t§ IPJ Bf.Jt&r~ffi]Jl$~14=:, t§ ttJ¥~ffl$ 
1t~11:f~~t@1t~$1J□1ir 0 

[ 0026 J DRAM Z}, it l:t t~Zf 1* fr EB lfil 1* 'g ;fO ~ 4:t-ff flinx; l'r<J ,f~ l,$ :3/;J DRAM 1¥1* ff -"Ji 5G Bf.J tJHlg 
'Pol'Ji~DRAMZJ=,'PfftE~+~~J'Ji5t,UR.l=iJUU~~:3/;J"zy~~"ITTW$=~~~ITT 
= ~t ;;i'ff 1c £ii £5Uz ® -'¥L 5t a ~ 2 ~ tl:! ;tg JvG o RAM z J=, 200 !'lg rJF A o-7 1'11.J; vi~ ff 1it 1* !'rg ~ ~ ·t± 
~~0~~2ITT~~'Pm~,&-Z¥~~~El3±Xffi%~~tt~trM~ff,~~~AffU 
&YLlffl~ii~ffo Wtl:ti□ ,ff{it11* O t£El3-'=i x $mfrrJE~Bf.J1*%£:%C1!itl:tzo{*%~ 204) ~ttJLltrffl~ 
il~ff 202" Z¥1*1* o J2Et2.El3-'=i y $!±1f1TJE~Bt1*%~ C1Jtl:tzo1*~~ 210) ~ttILl~1liltlnY:Aff 
206 ;fOyLlff1~1i~ff 2080 zyf*ff-"lfl:n:1frr1*~~'.>t,¢i:~o f!iU:tio, ff1iiff-"!fl5L 212 {frr1*% 204 
;fO 210 ±XITT ,Q~o 

[0021J J-AZf:fitffnmLlff 104 .tz:iEILlZ¥1itff 102 a,~ift4'E1:tt REAocit), wRITE(1=fr),AcnvATE 
C1fdt), REFRESH (frpljffi) ,;fO PRECHARGE CfWJEE:l!)o mt4FRnmiJ1*%,;fO±-fu±Jl::1*%f_§_JvGo NmrJ 
1* ~- $.. ~ rfu-/4>1A fr Bf.Jff 14=:, U .& :cfu:l:JJ: 1* ~- tJFiR fr ;it 1A1r rflt 4 ITT DRAM Z J=, 'P 1'11.J Zf: {il 1*:i'fu±JJ: 
;fO;fj±-fu:l:J1:~YLl±-fu±J1: 0 1¥tl :tzo, ACTIVATE rfu-/4>E13i~~ntLlf~ %:fO:tJFiRfr DRAM ZJ=, pq ITT rmB~ff 
fi::1'11:$:fn 1f 1A1T ACTIVATE rfu-4 Bf.J Zf:{i::/H:$±-fut!l:;fn qf ±-fu±JJ:tlinx: 0 READ ;fn WRITE ®4 ES ij;~;fn ~ 
AnmLlf*% UlSH}FiRtE DRAM ZJ=, 'P E(J~JJB~Zf:1i:i"r14:tOYLltA1T READ ,;fO WRITE mt4Bf.JZf:1*14:cfu 
±11:: ;fo YLl ±-ti! ±11:: t_§_ nx; o 
[002sJ frM-t-t!?~~'PiJJ ,EJ oRAM ZJ=, 200 mZ¥1ictH:t'PZ¥1it □t~ffi O ~*' Zf:fitffNmLlff c* 
~ili) 1z:iE1'§'5E DRAM ZJ=, 200 ITT1T±-fu±J1:;fOZf:{il1:t:cfu:l:J1:ITT ACTIVATE rfu-4'o ~~~~±-fu~Zf1il 
-f*Bf.J 8K rtt~~ 16K rr:t~Bf.JIT'P BI.JJifr~ rtt~i!v:itiLlfffit11*pq Bf.J~iP!tlJJ!lAff'P O Jti.X, RiE1i 
JEZf{*-f:t±-fu:l:J1:.fP3'Ll±-fu:l:11:: ITT-~~$~ READ/WRITE mt4 o ~ffl ,g,~ ITTA/J,.fO~Jz-tf:,OCi'i}fJJE 
& READ/WRITE $:%-1'½:iEB"J rtt~l'rs~]L ~R-tf:If¾NmLlfr~t@~ITT-"!fl~~R-:%-~~~ 
1'½~ 'P tA1T st READ/WRITE tjHi=: ITT~_m_ sf.J,m, % B"J Wf*ff~ * Bf.J £:;zjs:~ A / ~ ili *~1E i9:j[ 0 ~ 

~:l:-fu, ~t~.tz-tf:If-&:ic:3/;J 4 EJx: 80 :'1§ DRAM ~J=,ttl&iLl{ftl:tzPZf:Mff READ ii*a1, ZJ=,im.;tlfil'% 
tt □ 1 18 Rt 1~ ~ ~ti 1:tt:~ 1@*it!:1T ri[AJ J]L ~.tz-tf:JlJim k ri[AJ mz r ff 1* ff REA n 11 * .tz±E Rt~ 
ffl~B"J::k+a Jl.~ 64 Ltt;,mag~ffi,g,~ cep 64 ~1¥~1*%~~ 128 '1"~5t1*%~);fOf&'.Wc 
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:a 1,; x M: 4 a{]~ R-tf:oc s{] DRAM o J=t s{] Z¥1*~HJ:l:k: llfril J\\f. +* § Zf 1itff~ ffiU ff a{]• T READ if 
*R* 32 '¥71 c 4x64 t:tt~ =32 '¥71)${]~Jris:l:k:a ~~jfffi, Jl~ 64 t:tt~ma{]~ffi ,g,~f□~ 
~:a Ax 1l 8 !'I{] ~R-tf:oc s{_J DRAM o J=t l'l{_J ~fit fftl:l:k: llfril mz-=r* § Zf:fit ffN muff s{_J • T READ 

if*R* 64 '¥71 c 8x64 t:tt~ =64 '¥71) s{]~ffi:l:k:o 
[ 0029] =i tE DRAM OJ=, B"J [A] ~ Zf 1* f* q:r EJ{_J M "'I'-~ [A] 1T q:r i~ EJ( ~ ffi a1 ' tE nJ y i~Itt ~ = 1T 
q:r B{]~ffiz ~U, £,~Jni=j@J:m~qj, xt{fr~ft~, YR'.:ill:u PRECHARGE 1flJ4Y& ACTIVATE ®4 
tJJiWm=fr o PRECHARGE 1flJ4~:ffi1?<:1-fEJ@Jflj DRAM W{i~1*, ~ A ACTIVATE 1flJ4Ml:f%'t:i±ihi~ 
.ijR, ?,fr Y~J:!£,~Jn!'l{_J a tE READ ®4, WRITE triJ4, ACTIVATE ®4:fO PRECHARGE ®4q:r, Zf:{tt 
1*:f:ih±JtEE/J\~~Bf.J t:!::t~Afrtl:\ o tE[AJ~Wfi11*q:r, 11::m~ ACTIVATE tom= ACTIVATE 1flJ~Z 
i'RJ, ~Jl:t;,1flJ41*11J:::~ftJ.Jz::ttm:::k:f'-J 50nso 131.tlt, !ft,1r ACTIVATE 1flJ4--'=5 PRECHARGE ®4ZfRJW 
tE1lt~ READ/WRITE ifir4, i!flJ!IJ1flJ4 / ±-fu:!:Jt / ~ffi,g,~t£~1:!¥:M'~!;fl O ~rm, tzu*tE~[A]Zf 
{it1tq:rii.EfR~ffi, IJ!Ll131AM-1'-~[AJ~fi1f*ZfsJff{] ACTIVATE~ ACTIVATE aifsJ~!IT:::k:tf.J 8ns, 
J¥i Y l=iJ Y iJiE;}( ~ 1,r. JU~ [A] Zf 1* 1* s{] ifir ~ o 131.tlt, ill:iiY: 'ffi ~ [A] Zf 1* 1* q:r !'ts ii* PT Y ~f,m J! 
i%'JBI.J=t¥:ll±~, "':1§ ACTIVATE ,5f0 PRECHARGE *4xtzrsJ~fftE1~~ READ/WRITE 1flJ4a1:1tJt:tto 
l1ta 
[0030] 00 3A ~tl:\~:ttJtq:r4ij:~,i'-Jl~ 8 t:ti~~'.il:ffi,g,til'l{_J 8 T DRAM oJ=,l'l{_J1{~;E DIMM 300 
s{]~~tt~~ o 7J ri'iJfif~ 302 *~hA.Zf:fitffNffiUff c*~ tl:\) R*iLlftA1trffff 304 l'tsl=iJ 
~~~BI.J®?BI.J?J"*o 'gfffff 304 ffrr:r¥{i4'fffNfMff--'=5 DRAM oJ=,zfsJl'l{_J,g,~_to 'gfffff 
304 im Z¥* § Z¥1it ff 1~ ffiu ff a{_J * 1r1t ~, ~ J§ Y J!~+ !'I{_] 1t ~mt~ fo ;E a1 iti oc i~ '81n ~ tt iu 
4ij:~ DRAM ~J=,, Y~d>Zf1*ffNmUff_ts!.J~:fnJ&# il1:!¥:M'1flJ4ft~BI.JljJEtL 'gfffff 304 
llil=iJ Y~1rj=t{JJ4, 3f ili~att,rft~ ;1IIU DRAM ~J=,, YtE£J:1¥1i:i'jffNffiUffJl.~g;T DIMM BI.J 
*~fr:q=r{@:it!:xt~[AJ DIMM BI.JY:~ijjfr:il o 1tr1fff 304 ;ill;ct:,gJllU~1flJ4;1IJUJifr=ff 8 T DRAM~ 

J:t, :ttoill:ct:5t3t7f ri'iJ'fff~ 306 ;fO 308 t~~s{_J]~ffo tEJ:l:B14<-~fr:Zf1it:fffflJ/('.q:r, ~:4®4;JIIU 
DRAM ,E,~J=trm~ffi 'gfffff 3040 
[ 0031] 00 3 B ~ /--H f½ ~ DI M1f:l~ {t B!.J ~ f91J o tzo 00 3B 61 ~ 1y1J q:r }!fr~, D IMM 300 pg ff{] ?,fr =ff DRAM 

~J=t J,,A.T¥1t1~iiNffiU~:Htl&t,§fµJ®4, :# ili!f~~~!R~i 3101<~B1£J: -DRAM 0J=,q:r EJ{_Jt,§fµJ 
1T o ti1f *, DIMM 300 pg l'l{_]Jifr=ff DRAM bhft3Jl~J!m~ffiJi!4HS:;fO]!:::k:fiBf.J1¥-T DRAM ~J=, o 

[0032] :tto_t~jffl 00 2 m~sf.J]~ff, DRAM ~J=,1-fl'ts:::k:+:A~f-fu¾ 8 (~ 16K t:tt~)o AT 
i~.EfRf~Zf~~~i:ff~Zf~~ )\ DIMM, i:ff READ/WRITE $4 J }liUJiJr~ DRAM ~J=,, * Ji 4ij:~ 

DRAM bh1~it,t§[A]qj o t~t:iJi!i5L tEE±I 8 -1'- DRAM ~J=,t£iJJXl'l{_J:A~ DIMM q:r, &~ DRAM ~J=t 
1~¥t~ri5 8K t:tt~oqt,§ [AJ1-f:f:-fu:!:1to ~rm, ~&1Jf1§ DIMM 01 DRAM 1¥-5GIJS 8 X 8Kbi t ~ 64Kbi t, 
~ :::k:-F 1i i~ Itt ~ i=j J\ ITT g~ Z¥ ~ Bf.J :::k: /J \ o :A~ Bf.J ~ Zf ~ 9t-F 64 '¥ 71 ~ 512 t:t 1~ l'l{_J iHJz o 131 
3/;J :A~±-fuY~Zftt;Jtf,Uli~.EfRE!x~ )\ READ/WRITE $4 DIMM, Jifr~_x,tf 1¥-~ READ E!x WRITE$ 

9}, il§:ii 99 % B1fBziJfi§B1 DRAM 1¥-5t~{Stf1'.FB, ~J:!i'it~B1f~~:5d1'.FB o 

[0033J :$ W<Hiitr:Rffi:1:! 
g; fffi ff 1itff tJt:l:k:~ ~'Ji.~ tE En iU ~~ tk_t !'I{_]-½" til nx VMD !'I{_] 1¥ {it ff b J=, Y & ffl r M. ff 

fffiffNmLlfftil&1flJ4BI.J$~5tffi:ff1trZfff C" $Ji!!?J"-~ff1trf¥:ff ") 0 tE¾.rg,~~,Wtlq:r, Tffrt 
:ff~J=,AJYJ:! DRAM ~J, o 00 4A ~t±:!fiffi:zis:R~R"J~~f9LIR1~'3":;f!J:'i=tE~lE!tk 412 LAI.J 8 

~ DRAM ~-J:t 401-408 :fo$Ji!!:5Hfc'.ff1trT¥ff 410 a<J-'¥l~g;ffxxJulimZ¥1itttm:l:k: 400 sJ.J~ 
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fl!e:tJ.11.~ 0 DRAM 6h 41O-4os 1=1J l2/, Jttlit&1r113-,t-~$,t- DRAM 6h i¥J vMD, Jt7iWCtE 1<00~ 
w ~ ±tt. m ~ 0 

[0034] 1=J14z~Jt DIMM -f=p, -1'"EJ;lt$,t- MCDIMM PT l2/,3Z~fr ~i'li,tffe.i:._§jJRi11¥1it:ffNffiLlff 
NmLl o ~ 4B ~tl::lilH@;zjs:';&~ 1'11.J*JJfilflJtlITT~~tE ~1Eifffi. 424 _tsl.JZF1ii:ff 420 -fP1¥fi4'1:ttNiU:tt 
·122 BI.J~Re~~ o Zf1iiff 120 'P1~%:'hiJ:JtrA DIMM :Jfrffl 130-133 61 MCDIMM ,126-1290 MCDIMM 
400 Jl1f 1¥1itffNmUff 422 :fUZF1*tt~~ 426-429 1'11.J "$ ft%% imc:ff 1tr-1+:H:ZJsJ 1'11.J ~ u 4340 
~ D 434 'P1t!N-.1+1i;/1ffl::J£trJtt 422 J1J-1+1i;/1f:ff 420 i!tJ:5mt41j§%1¥J,~,~ l2J,ZztE-1+fi;/1fffNffilJ:ff 
422-fP-1+1~'6:,:c 420 zfsJ~i2il~j~fj§ ~ BI.J~ffl-~,~o tE-i~~,t~q:i, 1'¥1~C6:;:-NiLlC6:;:- 422 ':&:½BI.Jmt 
4H~,1IJLl-1+1ittt 420 st DRAM 6h O rm£, 1+1*:tt:J£tLltt 420 1PJ McmMM 426-429 st$ 
iiJtffi:fl:1tr1Ffl: ':&J:5mt4 o MCDIMM 426-429 q:i 1'11.J4ij-,t-{r1:J=!ft1ij$ Ji!iJtffi::ff 1tr1+:ff fmiiJ_; ][ 
l$ 6 '-& ~Ye ,L,.. A 'I ,A. A t'i 44'o 

1:9.: 1r:1.J VMD /X.,l6, rfp cz l:J-J PP cz -~' ~_x. o 

[0035] MCDIMM 1=j ~ttkt:EJ.:ff~~o Wtl1ZP, $,t-@)=§pJ [;JtE$ttkt:EJ.:ff q=r :ff a:l:iEiJE1T, Jtq:i 
&~~~JEfi-~$~~@W,H$~~~fl:q=il¥J1+~:H:N~ffm*~&&-,t-@ffl1¥J~ 
*o 
[0036] m 5A ~tfj:f~ffl;zjs:';&~BI.J~JJfilfJtlffi::'icEtS MCDIMM 500 1'11.J-)ffit~~-ti*~o MCDIMM 
500 1:11t5 n ,t- VMD, Jtq:i n £1--C=R MCDIMM 500 9"' BI.J VMD BI.J~ § 1¥.J~~o 8 ,t- VMD tEm 5A 9"' 
~tl::IHEB VMDk *~' Jtq:ir11F k £mffilh\ 1 JU n 1¥.J~IL MCDIMM 500 Wc:'i=J&ff1ij&,t- VMD 
~£E8{j§%~~s%~~id!AiilJ:tRiJtffi::ff1tr-1+:H: 5O2a rOO~~m 5B -fP 5C =n'a~:t~Jtffi: 
fl:1tr-1+:H: 502 l'l{Jr,J3,t-~!P]~]JfilflJtlo flJtl-PP, VMDo, VMDl' VMDk, VMDk--1' VMDn--2 llJ VMDn-1 t£83ij§% 
~~* 504-509 :1£miu$1eiJtWc:tt1tr-1+:tt 5020 ~~ vMo :1£mJLl$Rt?J"Wctt*ZFtt 502 sl.Jfj§ 
% ~ BI.J m*~* ~1$ 7'J "'ib- 4 -~' ~ "o &,t- VMD PT l2/, EB -,t-Elx $1"' -ff ii'~ ff 6 J=, Cii 310 DRAM 6 
J=,) tll!&o },),-fffi1:ffNffiLlff C*~tl:I) ':&J:5JLl MCDIMM 500 EfSmt4Jfflnf$7'1 "mt41E-£1:s:" BI.Jfj§ 
%~~~ 510 flj~$~Jtffi:fl:tfyZffl; 502a &'1' VMD tf:Jffli1,xx*fir* (i~:!zpxJZ.*fm* 511) 
tEm~q:r~ffil¥J%~~ffl~~_t1=J1'¥~:ffN~:ff~~~ffl 0 
[0037] m 5B ~ It\ t!tlJrff * ';& 1:,1,~ 61.J~ JJfil fj1Jffi::'i= BS~ - $ lili?J" Wc:ff ~-1+:ff 525 BI.J~~-ri*~ 0 
$i'li%ffi:C6i'i1tr-ffC6i'i 525 EB1tr-ffC6i'i 512 -fP$lli%WcC6i 514 ffll!&o $1Ei%!cC6i1tr-1+~i 525 ~£EB 
m 5A 1¥Jilt4-1Ei1~ 510 M-fff*ffNmU:ttmi&ilt4o irr4JEat?J'-~fflBI.Jo ~1:iJ~iJl,&,t-ifu4 
f~~ ~~ tE tt, t~t'ff. q:r , J=iJT~ !:t t~'ilit tE LfLl k 1'11.J Nii at fsJ at lr'it q=r N1.1+ 1it fl:N tlJ fl:':& J:5iLl $ Ri % We 
tt'itr-fftt 5250 tEm 5B q:r, t11Jt~ffl s1trr4-s1at['it rn-~Ju~eJfi 515-520 *~ 0 m 5s q:r* 
~BI.J&,t-Jit41:11t!,wJitJJJ&~1fp'41'11.Jm 5A 9"161.J VMD BI.J~5I O mt4-fffi:1t~fLl'$fl!i?J"ffi:tt'itr 
1¥:ff 525 IJSJIW!rfEB-1+fi~:ffNmU:ffWf15Eo ~rm,tEOO 5B q:i,fiJ4-l2/,~Jlfmff,tl::\fJlo t:txAfr®4-
q:il¥J~~ffiffi~fil¥J~5E#~l¥J~~l¥JN~ffi~,~~ff~~,1T~~l¥J±fuhlffi~l2/,&~ 
iR EB-fff~:tt:J£iU:tt:5:)-ffi:Aml&Jit41'1"1t~k VMD BI.J VMD :l:i/Ii±JL Wtl-ttn, 3fit4~tSz:ftj*fLlt~5E 
VMD tJ1, Zf1i1fl::J£mlJfl:i1J~'P1t517FiRii?<: VMD l'I{] VMD :l:i/Ii:!:Jt!'l{]frt4o -)ffitTTu ~, VMD :!:i!;:!:Jt£1:r1~ 
1 o g11 ,t- b~ t~ 1'11.J b~ t~ $ o 

[0038] 'itr-ffff 512 ~ttl&Hrlliiat1¥1i1mt4-B{]~19'1:ffo $n1%%Wc:ff 514 T1tilirl3,t-~Ao -t?rl 
15 IPJWJ'* 522 ;;fP 524 lJr*jf BI.J, 1trff:ff IP]-,t-ffi A':&J:5mt4 HIPJ §j-$t□A':&~ VMD :l:i!Ii:!:Jt o $ 

i!Jtllft'.tt 514 15i::ffl VMD :l:i/Ii:!:Jt*:izt1'¥Jffl!PJ EB VMD :l:i!Ii±Jtt~iRR"J VMD R"Jifu4,~,~ RI.Jf~ %~ Rf.J~ 3 
~~ 0 tEm 5B q:r' -p'p-4,g,~Bl.]fj§%~B{] n 'l'~*q:r BI.J 6 ,t-,UI:ctx1@f{j§%~~* 504-509 
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BI.J 7J [PJ wiEk 504-509 * 7i , Ji 1f J=§ 00 5A ~ 7i l±I Bl.] ;f§ * VMD BI.J % 5 I :it!: h fl]\ ic O 1± -~ , fr ~l_l 
J§ ft frr 4 z rrr, ~'l"frr 4 a tt 5E a1 rsJ rsJ ~~ r1g tBl $ llt * llft: ff 'gf ff ff 5 2 5 •J!R ~ JJ. C 

[0039] 13'ttio~~oo 5A-5B,~t!tfffitffNfMffrPJ VMDkbt*irr4k+l 5190 tEOO 5A ~,irr 
4 k+l 519 ;'iff:ff®-4~1£ 510 it2z*iLl$~)J~lgcff'gfZfff 5250 tmOO 5B m~, 'gfffff 512 
tt1&_flJ[{iia1Zffi1'11ilr4 k+ 1 519, _fl VMD :1:-ili:l:ll:;,fOfit4~2z*iLl$ Ni±r-~ff 511, Af~J§;i&1~1~ 
%rtBI.Jifr3~15' 5O6*rPJOO 5A ~B{J VMDk+J 2z*1flr4k+l 5190 R2z*1flr4k+l 519:Z.J§, 
r -in4 1 518 l;1~1~ITT7Ji\1Bl~l-'.o 
[ 0040 J -tzo 00 5B m if, , $ lli 5t J1ft: i~ 'gf ff i~ 5 2 5 PI :i1t±tE. ~ =t§ ~ ~ ,t- f~ ~· fiAls-t-§ * BS it~ 
ffo -=:1§ VMD 6"1 DRI\M ~J=,~fgl§:;zJ~~~ff~B"J READ~ WRITE 1J~t§*B{]-tf:~;'z-tf:~a1, pJfgl§: 
ffl~tt~H 0 $~±r-i!ft:ff'gfZfff~~ffrt~±r-A~ffrt#&li~frr4tt~A$,t-1fu4,~ 
-t-1flr4x1mr~ff~h&o IE!rm, El3it~ffbt*8½x1J\\lin·~frR*iLl VMD li'l~"l'~ffrtJ=, 
ffelzfrI O 13'tl:tzo, 3~13E~4f VMD 61.J-,t-~$,t- DRI\M ~J=,B{J~;'z-tf:~W::'i:1!J!f-JE~-tf:l;J_i(~~ff 
tta-t' it~ff~4f3'UtJHf!Jfµ-~ C{Ju-tzo READ~ WRITE) tt~Affl r'Bt-~ffttJ=, f&a{]trT READ/ 
WRITE in4, M rm PT Ll ±}-~ :t-ili it!fX &-~ff~ J=, &~~4f &-~ ff ~J=, & ~ A iLl DRAM ~ J=, o 

'Bt-tt~ff~~ffl~A~±r-ITT~ffrt~~ITTin4ITT~~ITTtt~~4°tt~ff~fiITTtt~~ 
i'i!' T * § F1*ffNtLlffITTin4w JR, 0 
[ 0041 J 00 5C 7F l±I ittJJiS * 2z s,~ 61.J * MI 13'tl ~ :'i= l't{] ~ = $1El±r-~ff~ ff ff 5 27 6"17F ~ tt* 7F o 

it~±r-fficff'gfZfff 527 ~~fJFA o .¥n-1 61 n ,t-in~;i&1lffl;l&1:f'l,g,~ 528, x1r00 5A 
~ ;,i l±I BI.J n "I' VMD ~ BI.J &-'i' t1r~--"1'1ilr 4~ 1~ ff o -tzo _t 00 ~ ~ 00 5B m Wi ~ BI.J , ff fit ff N 
iUfftEfrt41E!1£ 510 LfPJ$ll!5j"~ff~ffff 527 2z*a15t~J=§frr4 515-5200 1fu4;i&:rlff 
t:i: El3;0!% 529-534 ~ ~ lihattfLl11l,g,~ 528, Ji &-t-irr4~1'¥fft:i: atit4,g,~~ B{J*,t-
1~%rt*1s'attfLl VMD z.-o tEOO 5C ~, in4,g,~~ 6"11~%~6"1 n "1'*1s'l=f 6"16 -i'"El3x1@ 
r1~%rt*15' 501-509 at:nfPJm~ 501-509 *7FB.1ffflOO 5A 7Fl±IITTt§* vMD s"J%'3lilllr 
t;f.ic o :tzo 00 5C J5fi1F, ~,t-1flr4tBlJ,. tlfLlM1t BI.J n ,t-1fu4~1'¥ff o &-i'-frs4~:t~ff ~:'i=fflZ:rlt 
IfX ttt A fr in 4 ~ 6"1 VMD ±-ili±ll: Ll iftl 5E 1fu4 ~ ::a ~{Bl tt ;'z J1J x1 R 61.J VMD ~fit 4 ~ ::a 1Bl ~ ±ll: J1J ~ 
~ VMD, tE6lt4t~ ~:!:ll:i!J~~ VMD B"J't1H£ r, ®-4fBl~* o IE!rm, x1T 111i!JJ5fi~ n -t-ifiJ4:i& 
1'¥ffsl.J'Bt,t-fit4rm l§, i~in413Z.t~1flr4:iztF=:H:z-bt*iLlx1R61 VMDo {}tl~o. $fil!±r-re:H:~ 
Hff 527 tt®:'ifu4n-2 520 liiiA111i!JJ5fi~ n 'l"1ilr~~1iff o .¥n-L ~rm. IEIA1ilr4 
n-2 520 ~15 VMDn-z ITT:1:-ilitll:, M Ll 1flr4~f¥ff n-2 miU f~ %~*'El 508 i4f1flr4 n-2 520 ;'zfs 
iLl VMDn-2 liA1m1flr4~1'¥:H:**{riJ4 n-2 5200 13::~, tE6zt:EJ.J§fi1fu4zfrJ, ~-t-mr4att 
k a1 rsJ l'sJ ~~ rt;J *~$IE~ 5t re ff~ Hff 5 21 ~1!£ ~:1:J. 0 

[0042J ~ 5D 7F l±lt[t11i5*2z SJJ BI.J*MI1Jureill'l"J~1Jtl'l'11flr4~1'¥ff n-2 ITT7F~·t1~7F o A 
{tE61 n-1 -t-mr4~:tffftBl~1~~Ko P1l4~tfffn-2 ~* AND (_Ej) n 530, *Hff I it~ 
ff 532 LllUlitflZf!fXZffitff ("RAM") ka1NtLl 5340 mr4tE3t~ 533 LfBl$w!Ai1Jmr4~:tf 
:ff:n-L AND fl 530 mJrX1!xAtE~,t-1fp~i=p61.J VMD±-ili±ll:litt®:~~a14:if1ft%o AND fl 530 re 
:'i=fi)(;Rmllzs"J vMn ±-tht1rQ1rex-t ma1 vMDn-2 6"1±-ili:l:ll:a-t rtJ 'gfffff I it~ff 532 2z*;i&1'¥1~ % o 

AND n 530 tt®:a1iif11~ % LlAAJ5E'gfffff / it~ff1PJS1tffiF1ilr4, Ji AND n 530 pJ Ll reJtfflZtE 
~,t-_trt-;,f□ 1 ~r~ia-ttif11H-R*~1'¥f~ % 0 ~ffff I it~ff 532 ~RJ.A ANn n 530 =rt®:iu 
mJ~ 1~ % a1 I[$ a1 F1i1 ifp /~ Ji [PJ xtw BI.J VMD n-2 ;'z)E ifp 4 61 ~ Jrp ff O 'gf ff ff / i I ~ ff 5 3 2 if~ 
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ti-tm L oo ~ ~ oo 5B Jifi m J£ a{] tti. h~ ff rt:fo 1fp +t1J 0- EEJ it~ ff O RAM IE a1 ~ mu 5 34 ~ mu 'gf ff 
ff I it~ff 532 EEJit~ffffl1:St o 

[0043J ~Jt:zrm ~ ,AND !'TtEmlf:$t□Af~%xtmrt:lAl" 1 "1t-t!ftuilixtmrt:ttl" 1 "01.J1~% li 
tE!ftu A 1~ % ~ 61.J _¥y~~xt B. T t:t:tl "O" lt-t!ftu tfj xt B. T t:ttl "O" 6f.J 1~ % , Jt ~ t:ttl "1" ;fO 

"0" riJ ~ ?j'jjLlf~*f~ % 61 r'Eo:tOf~ Et!fuo $4m;t~ff O _¥ n-1 61 AND flriJ ~ §115¾®!ftu A f~ 
%rtL6{]&tl3ff o &t§:H:i~-'=J t:tt#" o" ffi7R6f.Jf~%#~fflG-'=j t:tt#" 1" tl37RBf.Jf~ % li&zz/F 
~o AND fl§r15¾®$itAf~%rt r.EEJ&t§:H:~i~1~*xtw VMD Bf.J VMD ±-fu±1t#~fflG§1Z~" 1" 
t:ttlEEJ t:lA~llrto AND fl~€ rtJ 'gfff'6ii / it~'6li 532 $tu ilixt@ T t:t:tl" l "Et!JJ&ff:1~ ~· o ~tl:tzo, 
1~19: VMDn-2 E8 VMD ±-fu±1t~151::t:tlii1E ll ··· llOlo AND fl 530 §115&1§:g 536, Jt&#tE~ 538 
Li/tA A\TI fl 530 61 {~ % 6f.J Et!fu o ~rm, :tzo 00 5D Jifr0, :':gr~AtE$4"~ i¥J VMD ±-fu±1tl21l!ftl.±-fu 
±_rt 11 ··· 1101 a1, :l:-fu±Jt11z#~nx, 11 ··· 1111, li AND fl 530 -'=Jlt-ttif:11~%§:eid-fur1:D 'gfff:g I it~ 
ff 532 $tuili1~*!::ttl"l"Bf.J:i&t~f~%, 'gfffff / it~ff 532 'fmffmr4fLlf~%~~* 508 Lo 
x-tr :tt11PJ-tl!.:l:Jt, i!tA AND n 530 s1 t:ttlt1E §:tt ~y~ 1, .. o "t:ttl, ii AND n 530 ::r:m ili 1~ % 
~wmilixtmr t:ttl "o" sf.J1~ft% 0 ~rm, 'gfffff; it~ff 532 ~tffiffmr+iu1~%rt~* 
508 Lo 
[0044] 00 6A 0ili*ffl*7iS}j B{]~JrflifJUl!ftl.:iLBf.J MCDIMM 600 E110,~Ji*0 o MCDIMM 600 § 
t15El3 VMDk 1ii,Qi¥J 4 ~ VMD ~R:$1Ei:Stl!ftl.ff~ffff 602, *~ k ~ffielfilfA O JU 3 1¥]~~0 4i 
~ VMD §13-M~ DRAM t;J=,, li~1Ei%l!ftl.ff'gfffff 602 PT~!ZOLTID~~oo 5B-5D :Jm:i£EJ{_J13~* 
fffe@c:'!f;fl]t;ff'!=:o mr4,8,rt MCDIMM 600 §13-i~4i~ VMD B{] DRI\M ZJ=,ii1iJLl$Jti%@c:H:~ff 
ff 602 sl.J[[l~f~:r%~~* 604-607 o irr4"1ff~irr4"fi!iH: 608 hA.fffiff~m□ff C*0ili)1t* 
iLl$~:Stl!ftl.ff'gfffff 602 o l~ffl log2'7, Jt~ n ~T 4, VMD PT ~t&'.:St~M 1::ttl VMD lth:l:Jt 00, 
O L 1 O ;f P 11 Z ~ , ?fr 3£±-fu :l:Jt § tt tE fit 4" ~ ~ :riiJtm i'iX ~ t& i~ $ 4 6f.J VMD o 4i~ VMD Jffl tt mr 
4 ,g, rt~ i& ~ fAJ 61 $ 4" _fi~2_ EB ~:Ydrir ~ Ci~:tzo xx~ fm ~ 610) Jifr *0 61 Jt § 2 BI.J ~ffl ,g, ~Ji 
iL T Jtfm VMD f~$tu~ffl o 

[0045] tE ~ 6A-6B i¥10WIJ'ri MCDIMM 600 ~, '&-1'fffi1'lffiR*~ lz.M~ DRAM ;t;J=, o DRAM 
;t; J=, x>f Et{]~ [1=u ~J] ~ [R ~ ~~ -'=J ~ [1=u ®4" 1§ 7R 81 ~ [1=u J!kiL ff i~ '6ii iii ;jtc '&~ VMD jffijj: if119 ,8, 
rt~43($9 li 1tffl * § 2 B1~ffl,~~t~3'!RiL1¼$tu~ffl O ~rm' mttt:t:f¼!JE DIMM (J)i!,{'J':~m 00 3 
Bf.J:mfj£)~J:m~d> 81 t:~1l*-=¥r~'f'!tiL ~rm, -'=Jf¼!JE DIMM t§ l::t:, ~7'J~ffl ,B,rt:;;;:;J,+r1¼2E 
DIMM ~ B{]jj(-M5 ,b1,rt:A/J,, AJFiETI'1r~~$ EEJa1 l'sJ*1-#±5~-M5 o 13itl~o, ~-M5AJ ~fitLl :St JJX:~/J, EJ{_J 
$fi~~ffl$%,Jt~&~$%Jffltt~D~~-~~~*~ffMB~~fto ~~#nA$ 
1T~~ffl~:1Jp T 1fffl f¼2E DIMM ~*~fflm~ □f.Ja-tfsJ~o ~~t1Jo $ ;fj{t'$*a1r'sJ 1blH!AJf'!E 
X1 ~ !JE 'fi f'!t~ ~ ffl [ll] ~ ll[PJ o 

[oo46J */& st1 s5rlfr1.;~tmfwu 
roo~~Z9J~±if!.r!il:~ wcDrMM sf.J*~ vMo s{]f:fE~l~nm~*tz~ EEJn1*~JJfilWu O Zf1it 

ftZJ=,AJ~i!tA*~~fAJEEJ~~-Ao~~,ffMBZ#m~~RrffMffiR*rmillAffl 
i}J Cacti ve) :tlAo :':131¥1it:H:Z#::f¥t9.l:J*fffit:H:il*a1, fftit:H:ZJ=,AJ ~;lt!:Af~tJL:tlA, 
~~ff~:H:;t;#~W~~*m~~'~*m~~*rm29J~9l~ff~:H:~*mmEEJ~~. 
~~~mg~~~~$ff~:H:;t;#ffl#~~~,~fflff~ffZJ=,~~~~~mr~-zy~ 
B~* 0 ~W,~&ffM:H:~~fftE$~ffM:H:m~a-t,9lrfflmmA~E8ffMBZJ=,ffl~ 
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1z~~ff~ttffl~ITT~~;ITTH~$*o 
W~7J mM~~~~~fr~ffl~ITTff~ttZJt*A~~fflA!SJLl~~fflm~;c~T~ 
f:IM~A ~ B'1ff1it1tt~J, ,JZ,;JJ!,Mztm ~ (power up)' ~j:iJJo T llfriJJSY~['iij O 19'LlYO' :r}J$rrf1~A~ 
mu~ l~H~ $ pq $ ff fit tt ~ Jt £ii 14* ~ ~-- l:IE; 61 - frp ~ l:IE ffl A, ~rm, ff fr~ i~ ,f~ At§~ 
B"J q~ $ li f:fe: pf;! iu O =r Zf {it cff z h ~ T J}J * r ~fflA ~, IE 'ff,' B"J Zf {icl'r cff z h i)J IPJ :J! ~riJ l:IE'. B"J, 
~ff~ff~Jt~~-~~.~~*A~mlliJJJ$r~fflA~*A~mili¼mfflA~•~$ 
ITT~~o~ •. ~fflJJJ$r~fflrtA~~~~~;,@~~~~*ITTffMcff~~tt~o ~ 
7 f~ /J, x1 ff flt :i Z J, tm ~p)T WfI B"J 01 fs] , q~ $ ff fit ~i Z J, iE PT Ll !I:: ir:$;Jllf $ ,t- JJJ $ r ~ ~ 
Aa~'i'-JJJ$r~fflAm~~~~m~~ITT~;~~o~~.~;~~ITT~'i'-~mm~~ 
~T~ff~~~J,~~m~ITT~*ITT~~~o 
[004sJ * 1z sJJ li''l Ji rt~ H~ fyfx1 r~ tf fr$ lt 9-t:EJ. tt _t 8<J -,t-~ $ ,t-@ mm Ll :J!~ ~ 8<J, 
~ ~ t!ltm;J* ft ti rt B'J l:k: ~ PT Ll .3'c ~ EB 1I1! 141~1 ili , -lt iE Jl ~ frJE if~ JJJ fsJ EB t~iHf tt B.X - '1'- E1JG 
$~Sm 1~aa{]:R.m·ri O 00 7 7j\ llitllffl*1z~ Bf.J~llffifJtl B"J~£ EB fl D 704 ~ ~±fu~ttiLlfffr'3 
ttNiLltt 702 B'J McorMM 7000 MCDIMM 700 ~15-~o_t~~oo 5A ti'a:iil'l'Jjj~NJ!fE'.iEITT$n1:i*Nc 
ttifl'f-tt 706 ;f□ n '1'" VMDo YOOO 7 Jifi~, fffitttNiLltt 702 !Nciclfpq$~$l 708 ;fCpq$fitff 
ff 710a ~T'Bt~ VMD Bf.Jf~ffl l't{Jf~,~,!SJLlff1icl'rfrpq$~fftt 710 ~, ~*R~ E1"Jtf1z;;PTLlfc 
~ EB Zf1it1ttN tLltt pq $±2'.$~ 708 IA.if o 
W~J tJ1z;;~~~~fflfriE1Tfr~~9.t~tt_tITT-~E1JG~~SfflITTiEfiS1AA~tt~Zf 
ficl'rttffl~B'J'fif:fgfo / E1JG1:re:;~-x$0 it•tL*tff.~{t in, -~~$1"-@ffl E1JGW1*f1=:*tJEi211~ 
m~~mITT~;.~w~~mtt~ff~ttffl~ITTtt~~/~~;~$ 0 ~~;mu£S~ 
,gj'Atf S1 fs] C"TET "), jfuj, ,g, f:JE:~¥~ ;H; C"TEC "), jfuJ, ~lt;,:filJR*t~ ("EDP") ElX:PT Ll ~Jffi-lt 
*«1~Zffit1ttt~~ B"Jli ~E:tD / ~ ~g;~:;fu¥ B"JfI:~Jtfm~~fJFf1Eo i&-:'i[&; l,?,UifuJ\~-1'- E1JG 
$~@fflITTIBTftW~:ii@ffl~~½*~~-i;}j~ff~ffffl*m~ITTZf~~;o~~~~. 
'::3 Zf fit ff ,E,~ Jt * ~ rtl9J :1:m 9-t:E-' ff fit tt if* tt-t , ~ ~ 11 :rt Z¥ fit tt ,E,~ Jt * J\ JJJ * r ~ mrt , rm 
~~fflZfMtt~JtillJ\fflmfflrt,~rmffMtt~Jt~~~~~Rrr-ffM~m*o~rm, 
TET ¾'fif'ft~£o ~ jJffi, i&-ir:~£~ TEC m:ctU rTJrt~/J, 7ttxt~1"-fff~~hf*B{]~ 
~ PT ffl El"lff1it1ttZJ,Elf.J~ § :11:r~~®Zf':it~ZJ=t*A ~l'IMirt, ~~/J, 7 * ~RMJE 7 
Zffa~HU[n]JSY~['B]{B ¾mf+t 71Jtrititic~;~ TET B"Jl'!r:; -=µ~- 0 1&-ir:~;~1fuJ,1-t EDP m1+t 
T TET ,:fl] TEC zJsJ !'f{_Jffr $_.o EDP It.ii. fNJEXA _Sjfffitttiw ;R;t§*ITTi'l~.ii.-:f□ filJEITT*t~ 0 EDP 

PJfflr~~AEfi~*~mma~~;.~:wttMffl~ITT~;m~~~ITTtt~o 
[0050] - l!i211f 7 [t;, gJtffl!JE fr-1'-~$'1'-Sffl o{]ilitfJJHsJ ~'&1'- VMD o"J 1~ffl 1r:X:of.J 
ffi~o~fflffi~-~~~ff~fr~Mtt~~tt102~~PTLl~fflLlr~~B1.J-~~$~: 
C 1) '::3Zffit1tt~tLl~fr-JEB"J~faJotpqtt~&JE~~;ITTff1it~ii*~~ VMD ITTZf1it1ttii* 
s"J;J;],j$s"Jie,)K ; c 2)ft-JES11'sJotpq ag1'ffit1ttii*ag~ § ~1Atf ITTt~4~ § EI{] tt$; c 3)5J"' 

~~1Jt-=r~-:t*1tttrtrm iZitf--t-:t*ftttrt a{J:r&m ; c 4) ~ittt m ~ ri'D fffit1cffNt~cff 102 

tN:f+t*r~B~:fJI!.B"J-~~$~@ffltB*Bf.J~ VYID Bf.JZffi-l'rtt-i;}j 1PJ a"J;J;],j$B"J{t,~,; Lll>.. C5) 
~ :ff S1 EJ{_J - ~ ~ $ ,t-B ffl PT Ll ri'D ff fit ttN iu tt 7 o 2 m 1+t ~ VMD B"J ff fit tt iJJ fo J B"J ;J;],j $ ITT Jn 
~o 

[0051 J Z=HHi ttN tLl tt~~ ffl T 4i"i'" VMD ITT 1tffl f~ ,@, _Sj-~ ~$~I~ mJtt :ff le: ~Rml :ct ri'D 
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VMD 'ii.~~3EJ{Jfrt4'rroff1i VMD ;itl:Axt@Er~1!¥:fi:tl:c\:o Wtltm, :':1§1=j VMD t§*Bf.Jffffi{~,!&,/J\+ 
l~mat, 1'¥{i:t:ff~ffiLl:ffff1i VMD ;itl:Axt@l'IJ.J:r}J$rpfft~A, _ft:':1§1=j VMD t§*l'lf.Jff}=l=H~,!&,:Ar 
l~ffi:at, 1'¥1it1:ff~ffiLl:fffff~ VMD ;itl:Afeftflt~Ao t~ili5fBt:izgtfffl f1;tf,t;z¥fi!:fftl~Bf.Jffffi Bf.J 
& £ :izg tl Ji)r ;i:t ,~ m O {Jtl tm , * 'ii. SJJ El1 ~ JJfil fytl 1g, 15 3 & £ ~j[ 7'J TET at, Tl eUJtct:; pJ IJHtt)trl 
~Wl~ffinJ~~~:'i:AffL ff1~H~YEl1 VMD ;itl:A Tff:fr:tl:c\:o ~-1Jffi, Jfflrl~:'i:&£:1/;J TEC 
~ EDP, ,~ fil l:t 1=cf TET t§ * l'I{] 1~ fil t§ xt £ ~ , ff 1i :t# T VMD f:f5 uJt; ;itl:A --'J1 l'fl~>tl :ct a 

[0052J * ~ SJ:J 1'11 ~ ml! flJ,J if {g, 15 ~ 1f tE $ *~ 5lt:r_E!!_ :ff 1--Jr-1 -,t- l1X: ~ ,t-wffl E1X :w ffi it ff fi'D :z¥ 
M~n™~~~*T ~~$~@fflElf.J1¥M~W~m:ct~mfflElf.J1¥M~£Elf.J~ttffi~ 0 ~ 

ttffi~~1t£~~~~~~*~~w~mmElf.J~fiat*~~~~~1¥~:ff~™ff,m:i:t~ 
mm~~~rA~tt•mElf.J~fi-,t-~$,t-@fflElf.Jtt•mElf.J~#~~ 0 ~fiat*~:1/;JZ=f 
Mr :ff f£ ffiLl:ff m,ff & £ ;fO il ·~ {1§ ,!&, H pJ ~ Ht ~Z=f 1i!:ff f£ iu:ff ~ 1¥ ffl T @ffl lf',j ~ 31%: fl tf 5:t 0 

~~.~~*~~~~tE~,t-@ffi#~~~fitE~~5lt~ffElf.Jpg~~Elf.Jffi~r~1¥~P~ 
£,~~@ffi~w~ffi~:ff~~Elf.J~tt~~%J;:$~@ffl~mA~-1'¥~:ffW~@ffi 0 ~ 

*· ~1fat*~PT ~1i~1'¥fitffniuffi~ MCDIMM l'fE'.:'i:7'J::f1fffl:r}J$rpift5:\'.:, rm::fi&~* 
rZ=f~:ffW~Elf.J~§Elf.J~ttffi~ 0 rmH,W&,~n~~~~fi@ffiElf.J~fiat*~Elf.JX~~ 
14 llX:¥ tJE ~ :1:ti)J_!t}=f pJ ~ 111 ~ Z=Hit ffn iu ff jlf[:i[ MCD IMM 0 

[0053] 00 8A ~l±\_¥fJU~11iS*~SJJ El"1~~1lftlB"J MCDIMM 700 Et~~,t-VMD B"11fffi1t,!&,B"J~% 
00 800a 00 800 Elf.J~-~pJ~{~*tE-Jidl~ati'sJ~pgiJJIPJ MCDIMM 700 E11 VMD B"J1v,m$~oz 
~a 00 800 {g,:f'5'.5tjjij{~*l!!¼J{8: Tl ,Tz :fO Tmax EJ{J-,t-~~ 801-8030 J5Jr;i:tl!!¼Jfifillcj-,t-::fp] EJ{J 
J,:1J$rpitt:c\: PDM1 ,PDM2 ;fO PD~ax t§*o PD~.ax ®rl*ffi:/_f,kj;:~£81 pq $Z=f:1~ff;i!:J=,£1H4 rt 
PDM1 ;fO PDM2 Tf~"£$Et~:i;b$,{£!~~~Hiitf:Elf.JfilslGatf§J*jJQ~ ;PDM1 ®:tl*l4]JiiyElf.Jpg$ 
Z=f:1it:g;t:J=,£ii 14~1:kliiYB1eE£ Tf ~, {B ~~*~ffi:Bf.JM:lRatl'sJ*1JO Et! ;H PDM2 ~{ft PDMmax 
:fo PDM1 z rsJ !'11.J ee:£ Tf ~, li~ * ~ rsJ !'IJ.J M:lR at rsJ *no~ 0 

[0054] 00 8A ~ 7]\ ti::\ 61 l~m Tl, T2 ;fU Tmax 801-803 pJ ~1~*®rlUILOC£7'J TEC ~ EDP ,PJtl 

J£Bf.J l~ffi:o 1~m 1~*AJ~5t:'f'±f:f~lOtfl§:£ti$zi'sJ B"J:l:5:Jro o f;V1Jyo, ~% 008001&/J\ VMD0 , VMD2 , 

VMDk, VMDk+1,fO VMDk-2 it~~~1f,mrl1~m Tl s"J1fl=Ef~L~,o t~iiJU§iJ?.,Z=f{l!~&nffiU~&tE ~llx 
~,t-illlJ=§~ifB"Jatf1j~£~1fl=§~® VMDo !Elrm, ::f¾1f1~~® VMD ;itl:A -=pf:fMl:ctz-, :':31:: 
,ff] ::f $f;1J±ih5ltl!l Hfitr ~ii*~, H1itiff~ iu ff ff JtillA 1~ ;fflfl:c\: 0 ~ -1J 00, :tio 00 8B ?Jr/J\, 
1=J VMD1 t§ *EtS1fffl ft,!&JJ\r Tmax' 1=ci VMDn-3 t§* Elf.J1:tffl ft,!&,:Ar Tmax _ft/J'-r T2, _ftlcj VMDn-1 t§ 
*Bf.J1reffl1~,!&.t:r T2 _ft 1J'-r Tio !Elrm, A T-=p~,RE£, Z=f:1ii"I:ffniLlff1:t1i VMD1 i!A PDMrnax' 
ff 1i VMDn-3 iitA PDM2' H 1f:fi VMDn-1 jft_}\. PDM1, 1tiLl VMD1 'VMDn-3 ;fO VMDn-1 fBtDQ ~ ~ ll[n)@ T Z=f 
1i!:ffii*A it o 

[0055] 00 9A /J\ ti::\~% 00 800, Jt?Z/J\ 00 8A ~ /J\ ti::\ B"J MCD IMM 700 B"J 'Rt 1'- VMD Ef{_J ffffi ft,@,, 
fB ~ I~ ffiJ!z ffl uic~ £ A TET TTu i&5L tt 5&:*/J\ 1=j &1"" VMD t§ * EtS 1iJH ft,!&, B"J ~# * 1=j 00 
8A ~ 7]\ ti::\ El1 ~1f J5fi ::f pJ O ft rm, !El 7'J &£3lt7'J TET, 00 8A ~ *7]\ ITT ,~m Tl' T2 ;fO rrnax 3lt7'J tE 
00 9A ~ [OJ(~~ 901-903 */J\El11~m T" p T' 2 ;flJ r maxD tE~tlJE/J\'flU ~ '•ttl'fl§:t:t ee:1Ilti$ 
££~ □ !Elrm' 00 9A Jij/J\l±\fx.-1"" VMD ittEl~ffiz r O ~firm/§, 1=j VMD1 t~*l'l'.Jffffift,~, 
ATl~ffi T" 2 H/J'-rl~ffi T-' 10 Hfffi:ff~ffiLl:fffff~ VMD1 ;itl:A:r}J$rpitt.=a: PDM1 ;rz;:-J£RI.J 
~rsJ~. 1tiLl VMD1 fBt1JO ~~ffi TH1ii:ffil*:1/;Jlto ;t'iJU~ VMD ::f15i}J±-fu5ltl_E!!_Z=ffii1ffil*at, 
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Z¥1#'r ~:IQ ffiLl ~ 111~ ~ JJ:~ VMD ill A 1~ tJ Ltl.:i't o 
[0056 J fr¾®~ J1rn WU i::p , Zf: fit JU~ tLl~ PT ~ m;~ 11ffl PJJB ~t*1i: tl.:i't o fr¾®~ tm {JU i::p , 3 
Z¥1ii"1 ~f&: 1~t:m IHili 11ffl EJx: 1d:1 f:ftJ!* tJ! S1, Z¥1#'r ~:IQ ffiLl~~ 11J=!l=rf f:JMJ.rt 0 
[ 0057] 1i 1t ~ J1rn wtl t! i)J ~ Bf.J , IEl 1'111 ffl 1~ ,@, PT ~ EB -ff 1it ~Niu~ ;E ;tt,)j t-ili LIS<:~ Ji -9 & "I" 
VMD 1§ * Bf.J 11ffl 1~ ,~, tE -'i"' ~ $ ~@ffl XE tr B"J S1 1~,fEz £$Jr o ~ ~, £ -=f =5 lW 11ffl 1~ ,@,, VMD 

PT ~fr-~~$~ )_\\lffl XE tf a) ITT 1~ fffe'.JE JJJ t-ili w ~ jlj 7G IP]~ 11: m A, rm 7G ~ ffl -ff {#'r tt iJJ fa] 0 

:'h j~, fr¾®~ J1rn {91J i::p ' 1l; iE PT ~fr-~ l1x $ ~ Rffl XE 1T as a111j FR it ~tJL * ~1Hi 1l 9J. r& 
~o 

[0058] 00 10 7Fl±li1H@;zjs:1tSJiBI.J~J1rn{JtlBI.Jffi-=fZ9J~iili111~-ff{it~.fl~BI.J VMD illA~fttl 
ABI.Jtii!Bf.J~tLltfJiOO o frtl5~ 1001, ,!lli Ci:Mtzollli TET, TEC l1X: EDP) t&::1&~~1:t1t-'=JXE 
fi-~~$~~fflffl*~1'f~~tt~~/l1X:~;ffl~o~Lm~,,!l;m~rnit~m*~ 
t*1t tt!, -'i'llX:~'i'@fflllX:*t*1t*~1E:i&~o fr;:l?tt 1002, tfaA-r-~BX~~mm o fr;:l?#f 
1003, t*1t*~1Em;t'¥-~BX$~P>Jtt*~Jfil-~~$ ~@ffl o frtvll 1004, £-=f-~~$ 
~ @ffl Elf.JZ¥1ittt~-1t, ~{1:*~ftm;tf MCDIMM BJ-~BX$~ VMDo frtvtl 1005, :f~11i5,!l;;fo 
I EIX@ffl ;zjs:~~1f¾BSt~·t:1{~,@" XEfiS1*fJEPT ~t~~Zf:1#'r~~$Ll~ilJtv#f l006 ilillA:tl5#l 
1006-1009 i::p ~ nfil:Bf.J1i1ts"J-='lJf:ft$5J"- o =j!f IJ!iJ, ~1-rs-t *~JEPT ~t~~Z¥1#'ftt:!QtLlttlEJ~tt1iltB1 
-='lJ~i'fl1* 0 ~~.3-~~$~mm~~B1.J~ttfflg~m~@m~~1v~•Z¥~tt~~@ 
ffl S1' ~1TS1*t1EPT ~t~~Zf:{it:g~ftu:gl&J~:ctff ~ 1006-1009 i::p ~J1rnBI.J1ii!BS-=iJe!t$* 0 

frtv#f 1006 ITT for f}j1j£f i::p, ttxt1'ff#'f:g;j:J~B1Bt"!"' VMD tAhff 11¥ 1007-10080 frtvtt 1007, 
-tzo L ffi ~~ 00 7 }i)rfa'i~ Bf.J' Zf:{#'f:g:JQiu:gtE-JE Bf.J S1fsJ~ pg l&~;fOZf:{it VMD 11.1=§ {~_@, 0 fr 
tv#J 1008, Zf:1#'rttNmU:g£-=f &£:fP11ffl {~,@,111~ VMD :iitAt*1ttl.:i't, tzwrffifrOO 11 Bf.J~ 
iuttJ'f 00 i::pfa'i~B"J O wu-tzu, 3 VMD ~¥i!ri}J±-fu~;EJ.Zf:1itttif-1tB1' Z¥1it~:!QtLl~PT ~ 111~ VMD 

illA1~tfltl.:i't~w1~$-='pf:fttJ.rtz-, ftOLffi~~oo 8-9 ?Jr~Bf.J O tEtv#~ 1009, ==i?Jr~ VMD 

:it~:iitA~{tffl;.:i'ttf,t, lruilliLl 1010, =j!f IJ!iJttXt:'H- VMD ]i~;tbtt 1007 ;flJ 10080 frtb#J 1010 
i::p , ~-~EX$~ R ffl 61.J ~ 1-r 19: ~ ~ }R a1 , ;zjs: o ~ Bf.J ~ J1rn{11J PT ~ PT m; ±-th~ :tiff 111 1011 , =j!f IJ!JJ 
3 ~BX$~ I\\Lffl ~JR~fiot, 1ru:iiti1Jff~ 1012, Jti::pttxt~[1=tJtil.sf.J -TBX$T Bffl BXW 
1§ fPJtil.sf.J-~BX$~RJ=§ sf.JJ§~XEfi, 1i~iv#l 1001-1009 o frtv#~ 1011, fr-~~$~@ 
fflfilfrXEfi~B1~,#•m*~~*!n.PT~r&~ll~ 0 ~~.#-m*~~*!n.PT~frW• 
1001 i::p:i<JJ.?lirW::all~1v TET, ilf~J§fr-~BX$~'@ffl~fisf.JS1f~r&~ll~1v TECo 

[0059J oo 11 7F t1::1 ttH@*o sA as~J1rn1Jtl stffi rZ9J~±-m1tzi vMn illArJJ$r r2Ht.rta1nit 
CfJNmLltfitf¥00 o frit~J1rn13tl i::p, tzo~~ 00 8-9 JiJr~, ffl-&Zf:1#'r~~Jt Jl.Bfrivtt 1103, 1105 
;fQ 1107 l=f ~7FEl"1 - ~-=pFJ'~J}J$r~mAo frtv¥J 1101, tzoLffi~~~ 8-9 ?Jr~, £-=f ~ 10 
Bf.Jtv#f 1001 i::p m;1'¥ BI.Jll~ i'IiflJExt@-=f - "l'JJJ$r15~tl.rf:BI.Jl~{EL Zf:{it~NmLltt11ffi fr 00 
10 sf.Jff#t 1006 i::pl&~,foZffitsf.J15EJtH~-~,frW#t 1102-1101 i::pm;~-'i"'~ - T~$rr~1J 
Ao J}J$r~tl.:i'tt!Lffi~~oo 8A ?Jr~BJ PDM1, PDM2 ;fO PDMrnaxD friv#f 1102, :':1~dfffl1~,@, 
/J,-=f l~m Tmax Si, lruillilJtv#I 1103, =j!f IJ!IJ1Willi1Jtv• 11040 frtv#J 1103, 1'F1it~~tLl~1f1i 
VMD :iitA PD~,rnxo friv!Ll 1104, :=1§11ffl{~,~~VJ\-=f~m T2 Si, 1W:iitiU±'7• 1105, =j!flJ!IJ1WilllLliv 
_iJ,f 11060 tEW#J l 105,,ff{#'fttNtLltt111i VMD illA PDM20 frW#J 1106, 3{ffflf~L@JJ,-=f1~ 
m Tl B1' lWmilJ&#f ll07' =j!f lJ!rJ1rultl:ilJWtt 11080 fr&1j~ 1107' Zf:1itff:!QftLl~111i VMD ltl: 
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A PDM1 0 tEj;;~J 1108,~1itf~NffiLl~1f1~ VMD it!:Al~H:Jltl5:t:a tEJtfm~JJfil1JLJi=p,~1itf~~ 
J=,J=iJ LJ-ffi=:'i=~ ~~, M~~lm~~~$~ ~ strJJ$r~im:cto 
[oo6oJ -tJ T fff~ff'l'lt §El~, lf:JOOB~:fe!i~1fJ=IH~JE 1]'JJC*~1ft2t:&:8Jj B~~@JlJ.ff!~o rtrm, :zls:~Ji 
~tt*A~~fm~fil~¾,-tJT~H:zls:~OO,#~m~A~~~ 0 ~ili:zls:~OOA~~nfilM~ 
1W ffi m ~ ' § Bf.J J! ill 1T ~ 00 lO m ~ 0 TI {f] *~~~BX%'~* ~ 00 l1¼ ~ ~4t A ~~ ffiLl-tJ m 0 TT Bf.J ffi 
Wfl~Ao ~~, ~!Rffl LJ,_t~ ~, 1~$1~i:'31:lU~1-tJE PTf:lt~ o ~ 1±1 # _§_:fa!i~~nfil1JU, LJ-Jif:1:t-fu 
Pff':zls:~~~~W&Jt~~Wffl.~~~ffl:zls:~~Jt~tt*A~~~~tt~~ffl:zls:~~LJ­
&A~~T?lr~~~~JE~ffi~~~~~~~~~~~0:zls::&:~~ffim~~~?Jrffl~~~ 
-1t&Jt ~ [A] w m JEX. 0 
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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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Memory Power Supply Circuit 

A memory power supply circuit includes a single-phase PWM signal 

controller, a first transistor and a second transistor, a first a field-effect 

transistor (FET) and a second FET. The first and the second transistors 

receive an enable signal and control the PWM signal controller to al­

ternately output a high level voltage and a low level voltage via a high 

pass driving pin and a low pass driving pin thereof, to alternately control 

the first and the second FETs to be turned on and turned off. At the 

same time, a phase pin of the PWM signal controller outputs a PWM 

signal and receives a power supply via a capacitor and a resistor, and 
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then outputs a power voltage to a memory. 
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Abstract of Disclosure 

A dynamic random access memory applied to an embedded display port 

includes a memory core unit, a peripheral circuit unit, and an 

input/output unit. The memory core unit is used for operating in a 

first predetermined voltage. The peripheral circuit unit is 

electrically connected to the memory core unit for operating in a 

second predetermined voltage, where the second predetermined voltage 

is lower than 1.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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Claims 

What is claimed is: 

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

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

is supplied with a first voltage within a first voltage range 

to make the DRAM core cell operate at the first voltage, and 

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

voltage is lower than 1.lV; 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 lower than 1.lV, and 

wherein the DRAM core cell and the peripheral circuit are formed 

on a single chip, and the peripheral circuit is external to 

the DRAM core cell. 

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

voltage is different from the second voltage. 

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

voltage is greater than the second voltage. 
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Title 

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT 

Cross Reference To Related Applications 

[0001] This is a continuation application of U.S. Patent Application 

No. 16/151,347, filed on Oct. 4, 2018, which is a continuation 

application of U.S. Patent Application No. 13/922, 242, filed on June 

19, 2013, which claims the benefit of U.S. Provisional Application 

No. 61/672, 287, filed on July 17, 2012 and entitled "Flexible Memory 

Power Supply Architecture," and the benefit of U.S. Provisional 

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. 
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[0004) In addition, a timing controller supporting the panel self 

refresh function of the liquid crystal display needs to include a 

frame buffer (e.g. a dynamic random access memory) . When the graphic 

processing unit turns off the connection between the graphic 

processing unit and the liquid crystal panel, the frame buffer needs 

to store a last frame before the graphic processing unit turns off 

the connection between the graphic processing unit and the liquid 

crystal panel. Therefore, when no data transmission exists between 

the graphic processing unit and the liquid crystal panel, the timing 

controller can directly output the last frame stored in the frame 

buffer. 

[0005) 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 
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is lower than 1.lV. The input/output unit is electrically connected 

to the peripheral circuit unit and the memory core unit for operating 

in a third predetermined voltage, where the third predetermined 

voltage is lower than 1.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 
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crystal display, and the dynamic random access memory 100 is 

compatible with a single data rate (SDR) specification, a double data 

rate (DDR I ) specification, a double data rate two (DDR II ) 

specification, or a double data rate three (DDR III) 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. SV±0. 2V 2.5V±0.2V 2.5V±0.2V 

Low Power DDR 
1.8V±0.1V 1.8V±0.1V 1.8V±0.1V 

I 

DDR II l.8V±0.1V 1.8V±0.1V l.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 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 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 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 

II specification, and the low power DDR II specification according to 

another embodiment. 

memory core unit peripheral input/output unit 

102 circuit unit 104 106 

operation 

voltage 1.8V±0.1V < 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 
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specification, the DDR Il specification, and the low power DDR Il 

specification are a first predetermined voltage, where the first 

predetermined voltage is equal to l.8V±0.1V; 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 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 Il specification, and the 

low power DDR Il specification are a third predetermined voltage, 

where the third predetermined voltage is lower than l.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 Il specification, and the low power DDR Il 

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 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 also compatible with an 

interface provided by the prior art, so power consumption of the 

dynamic random access memory 100 is much lower than power consumption 

of the dynamic random access memory operating in the operation 

voltages specified by the Joint Electron Device Engineering Council. 

[0019) To sum up, the dynamic random access memory applied to an 
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embedded display port makes the memory core unit, the peripheral 

circuit unit, and the input/output unit operate in lower voltages. 

Compared to the prior art, power consumption of the dynamic random 

access memory of the present invention is much lower than power 

consumption of a dynamic random access memory operating in the 

operation voltages specified by the Joint Electron Device Engineering 

Council. Thus, when the dynamic random access memory of the present 

invention is applied to an embedded display port, the present 

invention can make system power consumption {e.g. power consumption 

of a graphic processing unit) be significantly reduced, not make power 

consumption of the timing controller be increased due to operation 

of the frame buffer, and extend battery endurance ability of a portable 

device. 

[0020] Although the present invention has been illustrated and 

described with reference to the embodiments, it is to be understood 

that the invention is not to be limited to the disclosed embodiments, 

but on the contrary, is intended to cover various modifications and 

equivalent arrangements included within the spirit and scope of the 

appended claims. 
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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.) 

415390 

1 Internet Communications Authorized 4160811.PDF no 2 
750f02c4b3d72b81 d 1 Sd27f4e36681 dOdbc 

e92aa 

Warnings: 

Information: 

241773 

2 Oath or Declaration filed 4160810.PDF no 3 
16f8ee034e35795458f9ee511fc10063bc38 

e42c 

Warnings: 

Information: 

394266 

3 Power of Attorney 4160809.PDF no 2 
1f51 a711 b79fb6cb 179c4c3b3e5a5e6101 ac 

a58a 

Warnings: 

Information: 

21815 

4 
Drawings-only black and white line 

4160446.PDF no 1 
drawings 

2e 55 a9c6a051 ca6bff28f2bf7 c9f3fd546e62 
734 

Warnings: 

Information: 

24325 

5 Abstract 4160445.PDF no 1 
935e91c4cdc29990c47 4104a5a6957cd748 

5402b 

Warnings: 

Information: 

25670 

6 Claims 4160444.PDF no 1 
e244dc9e5ad89933f6a421 b5fd9914d7ede 

a8c85 

Warnings: 

Information: 
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85875 

7 Specification 4160443.PDF no 8 
c4ed2f9eb7a8d87c1 be978a806431 dafd2fa 

2d72 

Warnings: 

Information: 

1771970 

8 Application Data Sheet 4162455.PDF no 9 
8 776482b5 b9c 15 ccb208e 3 e9a65 6d425 94 

a58ef 

Warnings: 

Information: 

35003 

9 Fee Worksheet (SB06) fee-info.pdf no 2 
a3ccc04aa63c4155d72a5f66724303d8614 

653b 

Warnings: 

Information: 

Total Files Size (in bytes) 3016087 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: 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/S8/439 (11-15) 

N/A 
N/A 

Der-Min Yuan 

NIA 

NIA 
ETRP0395USA3 

[2J 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. 

[2] attorney or agent of record. Registration number ~6~7~3_1~4~-----------

0 attorney or agent acting under 37 CFR 1.34. Registration number ______________ _ 

/Roger Chen/ 
Signature 

Roger Chen 
Typed or printed name 

03/25/2021 
Date 

3027291562 
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 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

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