
UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. :7,224,563 B2 Page 1 of 1
APPLICATION NO. : 10/651360
DATED : May 29, 2007
1NVENTOR(S) : Samuel D. Naffeiger

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below:

In column 2, line 44, delete "bums" and insert ― bums —, therefor.

In column 7, line 65, in Claim 12, delete "circuits” and insert — circuit 
therefor.

Signed and Sealed this

Twelfth Day of August, 2008

JON W. DUDAS
Director of the United States Patent and Trademark Office
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Payment information:

Eiectronic Acknowiedgement Receipt

EFS ID: 3547236

Application Number: 10651360

International Application Number:

Confirmation Number: 8560

Title of Invention: METHOD AND DEVICE FOR C旧CUIT CONTROL

First Named Inventor/Applicant Name: Samuel D. Naffziger

Customer Number: 22879

Filer: Kevin M. Hart/Mard Santlllanes

Filer Authorized By: Kevin M. Hart

Attorney Docket Number: 200208753-2

Receipt Date: 01-JUL-2008

Filing Date: 29-AUG-2003

Time Stamp: 09:34:28

Application Type: Utility under 35 USC 111 (a)

Information:

Submitted with Payment no

File Listing:
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Warnings:
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Total Files Size (in bytes): 462217

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 Ad이ications 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) wili be issued in due course and the date 
shown on this Acknowledgement Receipt wili establish the filing date of the application.

National Stage of an International Ap이ication under 35 U.S.C. 371
if a timeiy submission to enter the nationai stage of an internationai appiication is compiiant with the conditions 
of 35 U.S.C. 371 and other appiicabie requirements a Form PCT/DO/EO/903 indicating acceptance of the 
appiication as a nationai stage submission under 35 U.S.C. 371 wiii 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 internationai appiication is being filed and the internationai appiication includes the necessary 
components for an internationai filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
internationai Appiication Number and of the internationai Filing Date (Form PCT/RO/105) wiii be issued in due 
course, subject to prescriptions concerning nationai security, and the date shown on this Acknowledgement 
Receipt wiii establish the international filing date of the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF: U.S. Patent No. 7224,563

USPTO CONFIRMATION CODE: 8560

APPLICATION N0.: 10/651,360

FILED: Aug. 29, 2003 .

EXAMINER： Stephen W. Jackson

GROUP ART UNIT: 2836

FOR: METHOD AND DEVICE'FOR CIRCUIT CONTROL

ATTORNEY DOCKET NUMBER: 200208753-2

37CFR 1..322 & 37 CFR 1.323 REOUEST FOR CERTIFICATE OF CORRECTION

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS

Sir:

The following is a request for a certificate of correction in Serial Number 
10/651,360, now Patent Number 7,224,563.

A certificate of correction tinder 35 USC 254 is respectfully requested in the 
above-identified patent.

図 All errors were the fault of the USPTO, no fee required. In the event that a further
fee is required, please charge the amount to Deposit Account No. 082025.

□ All errors： were the fault of the applicant and, accordingly, please charge $100.00 
to our Deposit Account No. 082025. In the event that a further fee is required, please 
charge the amount tö the same Deposit Account.

□ The errors were the fault öf both the applicant and USPTO and, accordingly, 
please cl毋rge $100.00 to our Deposit Account No. 082025. In the event that a further fee 
is required, please charge the amount to the same Deposit Account.

The exact locations where the enors appear in the patent and patent application 
are as follows:

-1 -
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In.column 2, line 4む delete "折血矿 and insert - - burns - -/therefor. 
(Specification filed on Aug. 29,2003, page 3, line 11)

In column ち line 65, in Claim 12, delete **circüits^^ and insert> - circuit - 
therefor.
Amendment to claims filed on Nov； 13,2006, .page 3, m line 5)

Thg r河eSted CQ环eGtions 坦e attached on Form PTO 1050.

R^pectfiilly Submitted

DATE

Ättorney/Agent of Record

ノ宓N"

Name: Steven L. Webb 
Registration NOi： 44395

-2-
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PTO/SB/44 (04-05) 
Approved for use through 04/30/2007.0MB 06S19033 

U.S. Pateni and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under ihe Paperwork Reduetion A어。f 1995, no persons are required to respond to a collection of information unless it dt5pla)i a valid 0MB control number. 

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION

Page 1 of 1
PATENT NO :7,224,563

APPLICATION NO. : 10/651,360

ISSUE DATE ■May 29,2007

:Samuel D. fQaffzigerINVENTOR(S)

It is certified that an error appears or errors appear in the aböve・identified patent and
that said Letters Patent is hereby corrected as shown below:

In column 2, line 44, delete "bufns” and insert ・-hums - t, therefor.

In eolumn/7, line 65, in Claim 12, delete/*circuits- and insert - - circuit - therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number helow):

HEWLETT-PACKARD COMPANY
Intellectual Property Administration
P. 〇. Box 272400
Fort Collins, Colorado 80527-2400

This collection of information is required by 37 CFR 1.3그2. 単너 1 J23„änd 1.324. The rofbnnation is required (o obtain or retain a benefit by the public which is to Hie (an너 by the 
USPTO to process) an application. Confidentiality is governed by 3S U.S.C 122 aM 37 CFR 1.14. This collection is estimated to take 1.0 hour to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary tJepeoding upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing (his burden, should be sent to.thc Chief Informotion Officer, US Patent and Trademark Office, US Department of Commerce, 
P.O. Box 1450, Alexandria. VA 22313-145〇. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Atteation Certificate of Correction$ Branch, 
Commissioner for Patent, P.O. Boz 1450, Alexandria, VÂ 223137145〇.

If you need assistance in completing theform. call /-Ä00-F7Ü-9/99 and select option 2.
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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

10/651,360

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

05/29/2007 7224563 200208753-2 8560

22879 7590 05/09/2007

HEWLETT PACKARD COMPANY
P 〇 BOX 27240〇, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY ADMINISTRATION 
FORT COLLINS, CO 80527-2400

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 655 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 ahove-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA.

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Customer Service Center of the Office of Patent Publication at 
(571)-272-420〇.

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

Samuel D. Naffziger, Eort Collins, CO;

IR103 (Rev. 11/05)
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APR-23-2007 09：11 HP LEGAL FT COLLINS 97089872셉7 P.01

200206755^3

22B79 7S9D 02/22/2007

HEWLETT Packard company
P 〇 BOX 27240〇, 3404 E, HARMONY ROAD
INTELLECTUAL PROPERTY ADMINISTRATION

1Ü/651.36Q (州29な003 ' Samuel 〇, Njffiziger

TlTLE OP INVENTION; METHOD AND DEVICE FOR CIRCUIT CONTROL

PART B - FEE(S) TRANSMITTAL

Complete afid send this forrn^hetber with applicable fee(s)t to: MhH M한H Stop ISSUE FEE 
' 가r Commissioner for Patents

APR 2 3. 2007 , VlrginU 22313-1450

or£ftl (571)-273-2885

^01¢; A ccrtiflcui¢ 〇r mailing can only b^$ed lor dom^!¢ maihritts oi iht 
Pcc(a) TransmiiUt This cerlincolc cannot bft used tor any wh바 accompÄHyinß 
戸per* Each eddiHon时 paper, wch as an *加;nem or fömiel drawing, mur 
ba VC iu own certificate ofmKmPg or transmission.

CcrtincMie of MoJUng or Tr>iMnils»lon
I hereby ¢enilV llial this Fe吨)TranstnfUftl b being dcposiicd with (he United 
States Powe) Service with wiucicni po引鳏¢ for (Irei «InSS mail in an envdw 
&ddretsed 祐 the Moil Sl。p ISSUE FEt Mde» above^ or being。心“如论 
IranimiTted to the USf^(371) 273-2885. oa (he d(U¢ rndicaicd twfow.

INSTRUCTIONS: Cbmi ahoül cd for 臨mmi血g 加 ISSUE FEE md PUBUCATION P旺 (if required). 히쌱七 1 岫岫 5 血버d be wmpleted where
âpâropriaie. AU fu .『 而hiding the %紈5, advenw oMc« ai^ noiificulon of mmnlenance 岸s will be mftilw w g 饥成部 ‘酥엽籍e 하)쯩、罷안혐¢中
in^caied unk£3 cone 7%¢成 oiherwise in Block h by (a) specifying rtew coTrcsponddACC address； md/or (b) hld0rir帽 a ieparaic FEE ADDRESS for
mftinlenttrtcg Fee notilictUons.

CURRENT COhAESPOHD^CE aDDASSS (Ng Uu slock 1 for 吋 ehufc Muldren)

£orm £hOül

R56U

DATE DUESMaVL ENTITYAPrLN.TYPE

S300Trappfovisional $14여]

CLASS>5UBCLa3SART UNITEXAMINER 1400.00 Dfl
3鬼 80 Dfi361-llâOOOJACKSON. STEPHEN W 2B36

(2) jhc nAfift¢ of a &ingk f!mi (having qs n member «

lumber Is rvqulredr

91 FC:1501 
02 FC:1504

啷4/23/脚7 TB潮加卿酬7髄嚮1洞3個

I5SU5 FBE DUE PUBLICATION PBS DUB PREV. Pa>D ISSUE FEE I TOTAL FBfitS) DUB

rvgittercd ftUomey or "" and the names of up ｛〇
2 reaisicred patem inomeys or agenu. If no name la j 
II血,no namZ|| be pmied.

I ・ Ch 加喈 of correspondence address or indiCAtfOQ of **Pec Address'* (37 

 Change 〇rconxwonJertCo address (or Chuge 〇f Concsponden¢¢ 
AdJr^ lorm PTO/叔| 22) fittsched.
Q ”ド¢¢ Addrus" indication (or "Fe¢ Address^ IndicaLian form 
fTO?SB/47： Revor more mxnl) atxiehed- Um of ■ Cutwmer 
Number Is rraulredr

2. For prindng on (be peieni nt»t page,!涂
(1) Ü10 sma of upto 3 registered patent ftacmeys 
or Bgems OR, allcmalivciy,

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

PLEASE NOTE: Unless &n &s*匝nee is identified below, no 〇££ignee dftt« will appear on lhe palent If ui MSignee is 서e끼iUed below, the dgumcm hw been tiled for 
rccordirion ai set foTlh in37 CFR3J1. Compleiionprihis fbrm is NOT &$ubaLitulcfor filing fin aasi^ment.

(A) name of assignee (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Hewlett-Packard Development Company, L.P. Houston, Texas

P)¢泌 check ibc Dpproprbl¢ g也nee caiegor> or ¢aiegorics (wiH noibo primed on ihc peient): 〇 individual Q^CorpOr&tton or other private group enlity 〇 Government

ロ b- Applicflnt k no Jonker clainiin£ SMALL ENTITY 臥Mys, See 37 CFR. 1.27(gX2)-

Auihonxcd Signature Dale 

Hcgiatndoi

-4a. The föllowjng fce(s) are submiued：
も[asuc fet

O^PubliCttlon Fk (No se미| mily discount pcnnitted)
〇 Advance Order - U of Copi¢$   

5. Change拍 CntUy Status (Irom sUius indicated &bo*¢)
 «. Applicantchitiu S시Aしし ENTITYgtoto. See37 CFR )J7.

NOTE?The"Issue Fee and Publkaiion F¢¢ (了
interesi afi »howrt by the records。く<加 U，坚

Typed or peinled name____ William

카，・ Piiyment of Pee(5); (Pie»〇 Rrst reapply any prcvtoiuly p미d Lsaue fee ihiiwn iliove)
〇 A check 15 enclosed.
L」Paymem byふdR 跖也 P。Ei PT。"그03g is aitached.
@The Director il hereby auLbwiz^d l〇 charge the rtQpkj^ any deficiency, or credit 

overpayment, XO Deposit Accowii Number 08-2흐25 (cnciwe an üKira copy of M 血끼•

ne Dtbcrthan Iho applicanl; a registered nil미啲 or agent; orlhefitsiaiwc or aiher pMiy in

— ~

2丸 962[ear&

Thif Goflccjion of inform aii on ie required bv 37 CFft 1.311.The infarmQÜon Li rcquiicd or retain a benefit by the public which is(0 ßle (Aiid by theUSPTO t« proecs&)
an applicauon. Conndemialitv ii govcniedoy 33 U.S.C. 122 ftnd37 CFR 1.14.ThileolleptionIscslimated i〇ukc )2minutes 1。complcl어 including gatlierin¢, p<*epanng. and 
subrniuing the completed epplic^uan (^rm to the USPTO. Time will vary dcpqidinfl upon lhe individu&| «〇£¢. Any comirertia on the Bmcivni of time you require to complete 
ihij foTO and/or suigcslbnS Gr reducing this burden, Should be sent U> Ibo Cnief InTonnation Ofneer, U.S, P히cm And Trademark Off!¢¢. U.S. Depamnopt 이' Conunerce, P,〇. 
Box 1450, AkxJn&¢, Vlreinta 2230-145¢. DO NOT SEND FESS OK COMPLETED FOAMS TO THIS ADDRESS. SEND TO： CcnnmissioTwr for PeieftU.P.0. Uoic 145〇.

由,Virginia ajIJ-HSp.
Under (he Paperwork Keduciion A이 of 1995, uft por&ona arc required l〇 Mspond lo a colleoli¢〇 of tnibmution untets iidisplayE v valid 0M5 contrvl number.

PTOL-85 (Rev. 07706) Approved [br uk through 04/30/2007. 0MB 0651-0033 U.S. Patent end Trademark OfTicc; U.S. DEPARTMENT OF COMMERCE 
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United States Patent and Trademark Ofeice
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

22879 7590 02/22/2007

HEWLETT PACKARD COMPANY
P 〇 BOX 27240〇, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY ADMINISTRATION 
FORT COLLINS, CO 80527-2400

JACKSON, STEPHEN W

EXAMINER

ART UNIT PAPER NUMBER

2836

DATE MAILED: 02/22/2007

856008/29/200310/651,360 08/29/2003 Samuel D. Naffziger

TITLE OF INVENTION: METHOD AND DEVICE FOR CIRCUIT CONTROL

200208753-2

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

$〇 $1700$1400 $300nonprovisional NO 05/22/2007

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

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 SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY stag

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above.

B. If the status above is to be removed, check box 5b on Part B - 
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above.

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007,

Page I of3
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PART B ・ FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571)-273-2885
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). 히。cks I through 5 should be completed where 
appropriate. AU further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corre아)ondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications.

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

22879 7590 02/22/2007 '

HEWLETT PACKARD COMPANY
P 〇 BOX 27240〇, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY ADMINISTRATION 
FORT COLLINS, CO 80527-2400

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

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sunicient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated befow.

(Depositor's name)

(Signature)

(Dale)

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

08/29/200310/651,360 Samuel D. NafTziger 200208753-2 8560

TITLE OF INVENTION: METHOD AND DEVICE FOR CIRCUIT CONTROL

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

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

nonprovisional NO $1400 $300 $〇 SI700 - 05/22/2007 '

EXAMINER ART UNIT CLASS-SUBCLASS

JACKSON, STEPHEN W 2836 361-115000

I. Change of correspondence address or indication of "Fee Address" (37 /~'i-T* 1 2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys I_______________
LJ Change of correspondence address (or Change of Correspondence 
Address to rm PTO/SB/I22) attached.

or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2_______________
 "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent):  Individual  Corporation or other private group entity 〇 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
I그 Issue Fee Q A check is enclosed.

 Publication Fee (No small entity discount permitted)  Payment by credit card. Form PTO-2038 is attached.

Q Advance Order - # of Copies QThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any  
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) .
 a. Applicant 이aims SMALL ENTITY status. See 37 CFR 1.27. Q b. Applicant is no longer 이aiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. .

Authorized Signature   Date  

Typed or printed name Registration No.  
 

This collection of information 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 lo take 12 minutes to complete, including gathering, prepan ng, 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 tne Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexanckia, Virginia 22313-145〇. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-145〇.

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

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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United States Patent and Trademark Ofeice
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address： COMMISSIONER FOR PATENTS

P.O. Box 1450 

시exandria, Virginia 22313-1450 
.www.uspto.gov

7590 02/22/200722879

JACKSON, STEPHEN W

PAPER NUMBERART UNIT

HEWLETT PACKARD COMPANY
P 〇 BOX 27240〇, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY ADMINISTRATION 
FORT COLLINS, CO 80527-2400

2836

DATE MAILED; 02/22/2007

EXAMINER

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

10/651,360 08/29/2003 Samuel D. Naffziger 200208753-2 8560
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IN THE UNITED STATES PATENT AND TRADEMARK OEEICE

Docket No.: 200208753-2
(PATENT)

HEWLETT-PACKARD COMPANY
Intellectual Property Administration

.Box 272400 
rfSoHins, Colorado 80527-2400

re Patent Application of: 
Samuel D. Naffiziger

Application No.: 10/651,360

Filed: August 29, 2003

Confirmation No.: 8560

Art Unit: 2836

Examiner: S. W. JacksonFor: METHOD AND DEVICE FOR CIRCUIT 
CONTROL

AMENDMENT IN RESPONSE TO NON・FINAL OFFICE ACTION

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

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated August 15, 2006 (hereinafter "Current 

Action"), please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are refiected in the listing of claims which begin on page 

2 of this paper.

Remarks/Arguments begin on page 6 of this paper.

11/15/2006 UBELETEl 00000005 08흔025 10651퍼60

01 FCsieOi 
02 FC:1즌02

히)〇.。〇 DA 
50.00 Dft

25693720.1
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Application No. 10/651,360 Docket No.: 200208753-2
Amendment dated November 13, 2006
Reply to Office Action of August 15, 2006

AMENDMENTS TO THE CLAIMS

1. (Currently Amended) A method of circuit control, comprising: 

sensing a delivered voltage to a portion of an integrated circuit;

determining an appropriate frequency for the portion of the integrated circuit; and 

providing the appropriate frequency to the said portion of said integrated circuit.

2. (Previously Amended) The method of claim 1 wherein said sensing, 

determining, and providing are continuously repeated during the integrated eireuif s 

operation.

3. (Original) The method of elaim 1 wherein the appropriate frequency is a 

maximum frequency possible for the portion of the integrated circuit at the delivered voltage.

4. (Original) The method of elaim 1 further comprising: 

applying the delivered voltage to constituent devices of a voltage sensor.

5. (Original) The method of claim 4 wherein the constituent devices are similar 

to devices comprising the portion of the integrated circuit.

6. (Original) The method of 이aim 4 further comprising:

further determining a switching speed of the constituent devices at the delivered 

voltage.

7. (Original) The method of claim 6 further comprising: 

using the switching speed to determine the appropriate frequency.

8. (Currently Amended) The method of claim 4 further comprising: 

exposing the voltage sensor and the portion of the integrated circuit to the same

physical conditions.

9. (Previously Amended) The method of claim 8 wherein the physical 

conditions include temperature.

10. (〇rigin시) The method of claim 1 further comprising: 

calculating a value for the delivered voltage.

25693720.1 2
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Application No. 10/651,360
Amendment dated November 13, 2006
Reply to Office Action of August 15, 2006

Docket No.: 200208753-2

11. (Original) The method of claim 10 further comprising:

using a tabulation of a set of values for the appropriate frequency associated with a set 

of values for the delivered voltage to determine the appropriate frequency.

12. (Currently Amended) A device for electronic circuit control comprising: 

means for sensing a delivered voltage to [[a]] one portion of an integrated circuit; 

means for determining an appropriate frequency for the portion of the integrated

circuit; and

means of providing the appropriate frequency to the portion of the integrated circuit, 

independent of frequencies provided to other portions of said integrated circuit.

13. (Original) The device of claim 12 further comprising:

means for determining the maximum possible frequency for the portion of the 

integrated circuit at the delivered voltage.

14. (Original) The device of claim 12 wherein said sensing means further 

comprises:

means for testing a switching speed of at least one test device at the delivered voltage.

15. (Previously Ajnended) The device of claim 14 wherein the at least one test 

device is similar to a circuit device comprising the portion of the integrated circuit.

16. (Previously Amended) The device of claim 14 further comprising: 

means for using the switching speed as the appropriate frequency.

17. (Previously Amended) The device of claim 14 wherein the at least one test 

device and the circuit device are exposed to similar physical conditions.

18. (Previously Amended) The device of claim 17 wherein the physical 

conditions include temperature.

19. (Original) The device of claim 12 further comprising: 

means for calculating a value for the delivered voltage.

2〇. (Original) The device of claim 19 wherein said calculating means includes 

analog-to-digital converter.

25693720J 3
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Application No. 10/651,360 Docket No.: 200208753-2
Amendment dated November 13, 2006
Reply to Office Action of August 15, 2006

21. (Original) The device of elaim 19 further comprising:

means for assoeiating the value of the delivered voltage with a value for the 

appropriate frequency.

22. (Original) The device of claim 21 wherein said associating means includes a 

tabulation of possible values for the delivered voltage associated with a set of values for the 

appropriate frequency.

23. (Original) A system for circuit control comprising:

at least one voltage sensor to sense a delivered voltage to a portion of an integrated 

circuit;

at least one logic block to determine an appropriate frequency from the delivered 

voltage for the portion of the integrated circuit; and

at least one circuitry arrangement to provide the appropriate frequency to the portion 

of the integrated circuit.

24. (Original) The system of claim 23 wherein the logic block determines as the 

appropriate frequency, the maximum frequency possible for the portion of the integrated 

circuit at the delivered voltage.

25. (Original) The system of 시aim 23 further comprising: 

at least one test device to which the delivered voltage is applied.

26. (Previously Amended) The system of claim 25 at least one test device logic 

block to determine a switching speed of the at least one test device at the applied voltage.

27. (Original) The system of claim 26 wherein the switching speed is used to 

determine the appropriate voltage.

28. (Original) The system of claim 25 wherein the at least one test device is 

similar to a device that comprises the portion of the integrated circuit.

29. (Original) The system of claim 25 wherein the at least one test device and the 

portion of the integrated circuit are exposed to similar physical conditions.

25693720.1 4
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Application No. 10/651,360 Docket No.: 200208753-2
Amendment dated November 13, 2006
Reply to Office Action of August 15, 2006

3〇. (Original) The system of claim 29 wherein the physical conditions include 

temperature.

31. (Original) The system of claim 23 further comprising:

a converter to convert the delivered voltage to a value.

32. (Original) The system of claim 31 wherein the converter is an analog-to- 

digital converter.

33. (Original) The system of 이aim 23 further comprising:

a table of possible values for the delivered voltage associated with possible values for 

the appropriate frequency.

34. (Previously Amended) The system of 이aim 33 wherein said table is a 

computer readable database.

35. (New) A system for circuit control comprising:

a plurality of voltage sensors arranged to sense a delivered voltage to different 

portions of an integrated circuit;

a plurality of logic blocks arranged to determine an appropriate frequency for each

said portion from said delivered voltages; and

a plurality of circuitry arrangements to provide each said portion its associated 

appropriate frequency.

25693720.1 5
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Application No. 10/651,360
Amendment dated November 13, 2006
Reply to Office Action of August 15,2006

Docket No.: 200208753-2

REMARKS

I. Introduction

The Current Action:

Rejects claims 1-32 under the non-아atutory doctrine of double patenting; and 

Rejects claims 1-32 under 35 U.S.C. §102(b)

This Response:

Amends claims 1 and 12;

Adds claim 35; and

Traverses all rejections.

The Applicant has amended claim 1 and 12 to more clearly describe the 이aimed 

subject matter. Claim 35 has been added. No new matter has been added. Claims 1-35 are 

pendin응 in the present application.

II. Arguments

A. The Rejection For Obviousness-Type Double Patenting

The Current Action has rejected claims 1-32 as obvious in light of Fetzer et al., U.S.

Patent No. 6,927,605 (hereinafter Fetzer、), and contends that the present application is 

impermissible obvious-type double patenting. However, as M.P.E.P. § 804 states, the 

analysis of obvious-type double patenting is the same as the analysis required for obviousness 

under 35 U.S.C. § 103(a). Thus, the Examiner must at least make aprima facie showing that 

claims 1-32 are obvious in light of Fetzer. Specifically, “any obvious-type double patenting 

should make clear: A) the differences between the inventions defined by the conflicting 

이aims — a claim in the patent compared to a claim in the application; and B) the reasons why 

a person of ordinary skill in the art would conclude that the invention defined in the claims at 

issue would have been an obvious variation of the invention defined in a claim in the patent.^^ 

M.P.E.P. §804B(l). The Applicant respectfully points out that, contrary to the contention of 

the Current Action, claims 1-32 of the present application contain substantially different 

limitations than those of Fetzer. The Current Action^s 나nsupported statement that these 

substantial differences are "minor design variations" falls far short of that which is required

25693720.1 6
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Application No. 10/651,360 Docket No.: 200208753-2
Amendment dated November 13,2006
Reply to Office Action of August 15, 2006

for making aprima facie rejection of obviousness. Therefore, the Applicant respectfully asks 

the Examiner to withdraw the obviousness-type double patenting rejection of claims 1-32.

B. The Rejections Under 35 U.S.C. § 102(b)

The Current Action also rejects claims 1-32 as anticipated by Tam et 시., U.S. Patent 

No. 6,762,629 (hereinafter Tain} or Huard et al., U.S. Patent No. 6,885,233 (hereinafter 

Huard). However, the Applicant respectfully points out that Tam was published on July 13, 

200사 and Huard was published on August 9, 2005. Since the present application was filed on 

August 29, 2003, neither Tam nor Huard are prior art under 35 U.S.C. § 102(b). Therefore, 

the Applicant respectfully submits that no rejection under 35 U.S.C. § 102(b) currently exists 

for claims 1-35, and the Applicant respectfully asks the Examiner to pass this application to 

issue.

III. Conclusion

In view of the above. Applicant believes the pending application is in condition for 

allowance.

Applicant believes that a fee in the amount of $250.00 is due with this response, and 

that this amount is covered in the accompanying Fee Transmittal; however, please charge any 

underpayment or overpayment to Deposit Account No. 08・2。2&；under Oräer No.
ププ詬.

(RespeöÉUly submitted,/ 

시力勺 /____
David 田〒2吵eaum 
RegistrationrNo.: 24,745 
Date: November 13, 2006

(214) 855-8185

Dated: November 13, 2006

25693720.1 7
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Office Action Summary

Office Action Summary Part of Paper No./Mail Date 20060808

5) n

6) n

?)□
8)口

i)n 

2a)n 

3)n

Attachment(s)
1) 区 Notice of References Cited (PTO-892)
2)  Notice of Draftsperson's Patent Drawing Re이ew (PTO-948)
3) 区 Information Dis이osure Statement(s) (PTO-1449 or PTO/SB/08)

Paper No(s)/Mail Date. 10-3-03.

4)  Interview Summary (PTO-413)

Paper No(s)/Mail Date..
5) L_l Notice of Informal Patent Application (PTO-152)
6)  Other:.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05)

Responsive to communication(s) filed on 29 Aug니st 2003、

This action is FINAL. 2b)区 This action is non-final.

Since this application is in condition for allowance except for formal matters, prosec니tion as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213.

Application Papers

9)口 The specification is objected to by the Examiner.

10)国 The drawing(s) filed on 29 August 2003 is/are a)国 accepted or b)n 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).
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Olaim(s) 1・32 is/are pending in the application.

4a) Of the above claim(s)is/are withdrawn from consideration.

Claim(s)is/are allowed.

Claim(s) 7・32 is/are rejected.

Claim(s)is/are objected to.

Claim(s)are subject to restriction and/or election requirement.

Priority under 35 U.S.C. § 119

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

a)n AH
1ロ

2ロ

3.ロ

Disposition of Claims 

4)ü

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER. FROM T니E MAILING DATE OF T니IS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). tn 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 spedfied above, the maximum statutory period wiH apply and wilt expire SIX (6) MONTHS from the mailing date of this communication. 
-Failure to reply within the set or extended period for reply wiH, 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

b)n Some * 〇)□ None of:

Certified copies of the priority documents have be야n received.

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

Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT R니e 17.2(a)).

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

Application No. AppHcant(s)

10/651,360 NAFFZIGER, SAMUEL D,

Examiner Art Unit

Stephen W. Jackson 2836
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Application/Control Number: 10/651,360
Art Unit: 2836

Page 2

DETAILED ACTION

Claim Rejections - 35 USC § 102

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 shaH be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States.

Claims 1-32 are rejected under 35 U.S.C. 102(b) as being anticipated by Tam et 

al (6,762,629) or Huard et al (6,885,233).

Tam teaches a method and an apparatus for dynamically varying a clock 

frequency in a processor to adapt to VCC voltage changes. A clock frequency of a 이ock 

signal generator is adjusted in response to an evaluation of sampled values of the 

supply voltage.

The title of the Huard patent is "Altering Operating Frequency and Voltage Set 

Point of a Circuit in Response to the Operating Temperature and Instantaneous 

Operating Voltage of the Oircuit".

Doubie Patenting

The nonstatutory double patenting rejection is based on a judicially ere그ted 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998)： In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
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Application/Control Number: 10/651,360
Art Unit: 2836

Page 3

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)： and In re Thoiington, 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 a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b).

Claims 1-32 are rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claims 1-6 of U.S. Patent No. 6,927,605.

Although the conflicting claims are not identical, they are not patentably distinct from 

each other because the above mentioned patent includes means for dynamically 

varying the frequency of a clock signal in response to observed (sensed) changes in the 

variable operating voltage. Differences between the two sets of claims are minor design 

variations weH within the abilities of persons of ordinary skiH in the art.

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Stephen W. Jackson whose telephone number is 571­

272-2051. The examiner can normally be reached on 6:30am-3:00pm M-F.

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

supervisor, Brian Sircus can be reached on 571-272-2800 x36. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-830〇.
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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 Priv그te PAIR only. 

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

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you w。니d like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, cal! 800-786-9199 (IN USA OR CANADA) or 571-272-100〇.

SWJackson

August 8, 2006

STEPHEN W. JACKSON 
PRIMARY EXAMIN터
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APPUCANTS INFOmATION DISCLOSURE 
STATBMENT

ATTY. DOCKET NO.

200208753-2
APPUCATION NO.

10/651,360
CONFIRMATION NO.

APPLICANT

Samuel D. Naffziger
Fl니NG DATE

Aug. 29, 2003
GROUP

REFERENCE DESIGNATION U.S. PATENT DOCUMENTS

EXAMINEE 
INITIAL

D。C와내 曰WT 
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PUBLICATION 
DATE NAME

Rages. Columns, Lines Where 
Relevant Passages or Rgures Appear
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FOFSGN PATENT DOCUMENTS

DOCUMENT 
NUMBER
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DATE
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Check H 
Translation 
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1O
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U.S. PATENT DOCUMENTS

Notice of References Cited

Ap메cation/Contr이 No.

10/651.360

Applicant(s)/Patent Under 
Reexamination 
NAFFZIGER. SAMUEL D.

Examiner

Stephen W. Jackson

Art Unit

2836 .
Page 1 of 1

FOREIGN PATENT DOCUMENTS

놎 Document Number 
Country Code-Number-Kind Code

Date 
MM-YYYY Name Classification

부
A US-6,927,605 08-2005 Fetzer et al. 327/101

*
B US-6,885,233 04-2005 Huard et al. 327/513

*
C US-6,762,629 07-2004 Tam etal. 327/114
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D US-7,071,768 07-2006 Abe etal. 327/540
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G US-
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K US-

L US-

M US-

NON-PATENT DOCUMENTS
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Date 
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P

Q

R

S

T

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707,05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

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

U

V

w

X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20060808
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NOU-15-20^ 12： 13

fax

HP LEGAL FT COLLINS

received 一 

central fax gente卜

NOV t 5 2005

RECEIVED
central F讥X CENTEi与海  987247 p.0i

NOV 1 § 2005

HswUH-PsJcrd Company
Ugoi DaparltoM«
3404 Efiit Hoinoriy Rood
Mid Stop 79
Fe 어M Oderacfe 605^9599

To
USPTO

Company
USPTO

Fax 
57V273-83OO

From
Shannon M, Sullivan 
Legal Administrator

Subject
Status Inquiries

Number of Pogesr 25 D바e
11/15/05

Attached please find twenty-four (24) Status Inquiri읂s for the following
Application Numbers: i

Thank you.
Shannon Sullivan
Legal Aciminifitrator
Hewlett-Packard Company

Apd No. HP PDN。

10/680472 200304426-2
10/679725 200206731-1
10/679786 200208730-1
10/678263 10992268-3
10/677705 10016293-1
10/676859 200209135-1
10/670933 200208344-1
10/670934 200208330-1
10/670033 200300848-1
10/669074 20&20549이
10/662383 10992435-3
10/659901 200310430-1
10/652098 200308564-1
10/651360 200208753-2
10/652123 200300350-1
10/647607 100111259-1
10/647769 10이 1125기
10/647596 】0이 11234』

10/647595 100111227-1
10/694108 200300193-1
10/379246 200206055-1
10/690194 200206304-1
10/689410 200300486-1
10/393192 200210138-1

(97の 8982665 Phone; (970) 698*7247 Fax

Warning: This messoge is intanded only (or use of ths indiviclua| or entity to which it is addressed and may contain informglion, which id 
privileged/ oonfidenfio) and exempt from disclosure under applicable law, IF you ore not the intended recipient you are hereby noKFied fh아 any 
use, disserTirnafion, disinbufion or copying of this cornmunicotion(9 $kicdy prahibhq日.、H you hcrv卓 received this communicatvon in error; please 
notify os immotfeatety by telephono, ord return this origir＞〇| message Io us qt the qboye odd fess via fho U.S. Postal Service. Thank you.

PAGEMかRCVDAT伽測)52也姗1曜祯制伽伽呻测1舸〇奇)(1网)俨咖$:27制。"制)：测9他7'【)1叫伽伽&)：蛔6
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NOU'15-2005 12：IS HP LEGAL FT COLLINS 97施987作47 P.15

HEWUETT-PAQKAHO COMPANY 
tnteHectuoi Pmperty Admtnbtralion 
P.O.Box 272400 
Fort Collinfi, Colondo 60627-2400

Inventor($片 Samu러 D. NafMger

Appllcaiion Noj l〇m51360 

Filing Date: Aug 29,2003

Title: Method And Devfee For Circuit control

PATENT APPUCA-nON

ConflnnaOon No.: 85®

Examiner: unknown

Group Art Unit

attorney pocket no. 200208753-2

CEN 버蕊爐 ter

Commbsloner For Patents 
PO Box 1450
Alexandria, VA 22313녀 45。

STATUS INQUIRY

.No oommunication has been received from ttie Patent end

Kindly advise 瞞 unct헤signed of the present status oftfita application

WDIJam P, OWam

AMENDED APPLICATIONS
The liling of a response on  
TracJamaik Office. "

ALLOV\£D APPLICATIONS
The mailing M FOR 배 POL-ÖS and/or Examiner% Amendnwrt on 

More than 2®  monti¢ have pewed ¢ince:

r—1 I hereby corttf/ that this oorraspondenpo telng
し」depostod vHththe Unftetf SfatM Postal 加Mr 

a$成 cbBs melln an envalope addmesod to: 
Conimi»9}Qnerf<ir F%b»nt¢. Atocandna, VA Z2313>1450

Date 〇<Depostt:

OR

区| I hereby cortfiy that Wo pap«^ te being 
transfPlttBd to the Ritent and Trademsric OfA» 
boBimito nunnber ^11273-830〇. 
Dateoffacsfcnte;りん功A 

*rypQd Name: Shannon Suffivan "
翎gre：ヽ」んレUMノ

APPEALED APPUCATiON
The Appeal Brief was fled on  -

r~| An Examiner^ Answer whs maiM on 

f~1 A Reply Brief to Ihe Examiner*$ Answer wad eubmittod on 

Rog No.: 29962 * —
。g %尸/イMZう 

Telephono: 9706007917

NEWAPPUCATIONS
The filir^ of Ms application on AogSQ, 2003 . No communication has been mceived from th© Patent
and Trademark Office indicating action on Ihte epplication.

Attomây/Agont For Applicant(e)

RoviaOSCSMUB)

PAGE 1505 »RCVD AT 11/15/2005 2:12:50 PM {Eastern Standard Time]»SVR:USPTO*EFXRF-6/30 *DNIS;2738300«CSID:9708987247 皿RATION 剛씨:。5•か
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

EWLETT-PACKARD COMPANY
Intellectual Property Administration 
P.O. Box 272400
Fort Collins, Colorado 80527-2400

Docket No.: 200208753-2 
(PATENT)

In re Patent Application of:
Samuel D. Naffziger

Application No.: 10/651,360

Filed: August 29, 2003

For: METHOD AND DEVICE FOR CIRCUIT 
CONTROL

Art Unit: N/A

Examiner: Not Yet Assigned

FIRST PRELIMINARY AMENDMENT

MS Non-Fee Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the ahove-identified U.S. patent 

application as follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on 

page 3 of this paper.

Remarks/Arguments begin on page 7 of this paper.

25341683.1

1
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め&3
PATENT APP니CATION

Confirmati nN.:Samuel D. Naff거ger

Application No.: 10/651,360 Examiner:

Filing Date: Group Art Unit:Aug. 29, 2003

Title: METHOD AND DEVICE FOR CIRCUIT CONTROL

IN THE 
UNITED STATES PATENT AND TRADEMARK OFFICE

3砸-J

ATTORNEY DOCKET NO. 200208753-2

HEWLETT-PACKARD COMPANY
Intellectual Property Administration
.〇. Box 272400

gsft。이|ins, Colorado 80527-2400 
〇\

禮興 ent 이・(s):

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450

TRANSMITTAL LETTER FOR RESPONSEZAMENDMENT
Sir:

Transmitted herewith is/are the following in the above-identified application:
(X) Response/Amendment ( ) Petition to extend time to respond
() New fee as calculated Elow (x) Supplemental Declaration
(X) No additional fee (Address envelope to ”Mail Stop Non-Fee Amendment")
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Application No.; 10/651,360 Docket No.: 200208753-2

AMENDMENTS TO THE SPECIFICATION

Please add the following heading and paragraph prior to paragraph [0001], page 1 of 

广….

' CROSS-REFERENCE TO RELATED APPLICATIONS

[0000] This application claims priority to U.S. Provisional Patent Application No. 

60/480,056, filed June 20, 2003, entitled “A SYSTEM FOR RAPID ADAPTATION OF 

CLOCK FREQUENCY TO VOLTAGE TRANSIENTS.^^

25341683.1 2
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AMENDMENTS TO THE CLAIMS

1. (Original) A method of circuit control, comprising:

sensing a delivered voltage to a portion of an integrated circuit;

determining an appropriate frequency for the portion of the integrated circuit; and 

providing the appropriate frequency to the integrated circuit.

2. (Ciirrently Amended) The method of claim 1 wherein said sensing, 

determining[ [;] ]^ and providing are continuously repeated during the integrated circuif s 

operation,

3. (Original) The method of claim 1 wherein the appropriate frequency is a 

maximum frequency possible for the portion of the integrated circuit at the delivered voltage.

4. (Original) The method of claim 1 further comprising: 

applying the delivered voltage to constituent devices of a voltage sensor.

5. (Original) The method of claim 4 wherein the constituent devices are similar 

to devices comprising the portion of the integrated circuit.

6. (Original) The method of claim 4 further comprising:

further determining a switching speed of the constituent devices at the delivered 

voltage.

7. (Original) The method of claim 6 further comprising: 

using the switching speed to determine the appropriate frequency.

8. (Currently Amended) The method of claim 4 further comprising:

exposing the voltage sensor and the portion [[to]] of the integrated circuit to the same 

physical conditions.

9. (Currently Amended) The method of claim 8 wherein the physical conditions 

include temperature.

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

calculating a value for the delivered voltage.

25341683.1 3
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11. (Original) The method of claim 10 further comprising:

using a tabulation of a set of values for the appropriate frequency associated with a set 

of values for the delivered voltage to determine the appropriate frequency.

12. (Original) A device for electronic circuit control comprising:

means for sensing a delivered voltage to a portion of an integrated circuit;

means for determining an appropriate frequency for the portion of the integrated 

circuit; and

means of providing the appropriate frequency to the portion of the integrated circuit.

13. (Original) The device of claim 12 further comprising:

means for determining the maximum possible frequency for the portion of the 

integrated circuit at the delivered voltage.

14. (Original) The device of claim 12 wherein said sensing means further 

comprises:

means for testing a switching speed of at least one test device at the delivered voltage.

15. (Currently Amended) The device of claim FFl21114 wherein the at least one 

test device is similar to a circuit device comprising[[ : ]] the portion of the integrated circuit.

16. (Currently Amended) The device of claim 14 further comprising:

means for using the switching speed as the appropriate frequency.

17. (Currently Amended) The device of claim 14 wherein the at least one test 

device and the circuit device are exposed to similar physical conditions.

18. (Currently Amended) The device of claim 17 wherein the physical conditions 

include temperature.

19. (Original) The device of claim 12 further comprising:

means for calculating a value for the delivered voltage.

20. (Original) The device of claim 19 wherein said calculating means includes 

analo g-to-di gital converter.

25341683.1 4
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21. (Original) The device of 이aim 19 further comprising:

means for associating the value of the delivered voltage with a value for the 

appropriate frequency.

22. (Original) The device of claim 21 wherein said associating means includes a 

tabulation of possible values for the delivered voltage associated with a set of values for the 

appropriate frequency.

23. (Original) A system fbr circuit control compロsm흥:

at least one voltage sensor to sense a delivered voltage to a portion of an integrated 

circuit;

at least one logic block to determine an appropriate frequency from the delivered 

voltage for the portion of the integrated circuit; and

at least one circuitry arrangement to provide the appropriate frequency to the portion 

of the integrated circuit.

24. (Original) The system of claim 23 wherein the logic block determines as the 

appropriate frequency, the maximum frequency possible for the portion of the integrated 

circuit at the delivered voltage.

25. (Original) The system of claim 23 further comprising: 

at least one test device to which the delivered voltage is applied.

26. (Currently Amended) The system of claim 25 at least one test device logic 

block to determine a switching speed of the at least one test device at the applied voltage.

27. (Original) The system of claim 26 wherein the switching speed is used to 

determine the appropriate voltage.

28. (Original) The system of claim 25 wherein the at least one test device is 

similar to a device that comprises the portion of the integrated circuit.

29. (Original) The system of claim 25 wherein the at least one test device and the 

portion of the integrated circuit are exposed to similar physical conditions.

25341683.1 5
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30. (Original) The system of claim 29 wherein the physical conditions include 

temperature.

31. (Original) The system of claim 23 further comprising: 

a converter to convert the delivered voltage to a value.

32. (Original) The system of claim 31 wherein the converter is an analog-to- 

digital converter.

33. (Original) The system of claim 23 further comprising:

a table of possible values for the delivered voltage associated with possible values for 

the appropriate frequency.

34. (Cxirrently Amended) The system of claim 33 wherein said table is a 

computer readable database.

25341683.1 6
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REMARKS

The specification has been amended to include a reference to U.S. Provisional Patent 

Applieation No. 6〇/사80,056, filed June 20, 2003, entitled “A SYSTEM FOR RAPID 

ADAPTATION OF CLOCK FREQUENCY TO VOLTAGE TRANSIENTS,^^ to whieh the 

present applieation claims priority. A Supplemental De이aration showing reference to this 

priority is being filed concurrently with this Preliminary Amendment.

Claims 2, 8, 9, 15 — 18, 26, and 34 have been amended to correct typographical errors. 

No new matter has been added.

In view of the above, each of the presently pending claims in this application is 

believed to be in immediate condition for allowance. Accordingly, the Examiner is 

respectfully requested to pass this application to issue.

Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 06-2380, under Order No. 200208753-2 from which the 

undersigned is authorized to draw.

I hereby certify that this correspondence is being deposited p Hill v •+* j 
with the U.S. Postal Service as Express Mail, Airbill No. Kespectruiiy SUDmitieQ, 
EV256035774US, in an envelope addressed to: MS Non­
Fee Amendment, Commissioner for Patents, PO Box 1450, i / >4 .
Alexandria, VA 22313-1450, on the date shown below. ロ 세 A ヽ L / J / り'b C

Typed Name: J아ui Pallivathukal

Date of Deposit: October 3, 2003

Date: October 3, 2003

Telephone No. (214) 855-8172
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I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent 
is sought on the invention entitled:

METHOD AND DEVICE FOR CIRCUIT CONTROL

Application No. 10/651,360 , filed in the United States Patent and Trad야mark Office on 
Aug. 29, 2003 .and included in

<X) the attached amendment.
()the amendment(s) filed on or about

ACKNOWLEDGEM ENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that I have reviewed and understood the contents of the above identified specification, 
in이니ding the claims, as amended by any amendment(s) referred to above and that I have disclosed the best 
mode for carrying out the invention as of the effective filing date of this application.

I acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, CFR 1.56. If this is a contin니ation・in・part application, I acknowledge the duty to 
disclose al! information known to me to be material to patentability as defined in 37 CFR 1.56 which became 
available between the filing date of the prior (priority) application and the National or PCT international filing 
date of this continuation-in-part application.

(X) In compliance with this duty there is attached an Information Dis지os니「e Statement. (37 CFR 1.97).

I hereby declare that al! statements made herein of my own knowledge are tr니e and that al! statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code, and that such wiHful false statements may 
jeopardize the validity of the application or any patent issuing thereon.

FuH Name of inventor： Samuel D. Naffziger Citizenship： United States

Residence： 3749 Ashmount Drive, Fort Collins, C이orado 80525

Post Office Address： / Same as residence.

  MM 夕辺¢J ― 一  
inventors Signature Date

FuH Name of # 2 joint inventor: Citizenship: 

Residence:

Post Office Address:

Inventor's Signature Date

Rev 05/03《Su어Dec) (Use Page Two For Additionai lnventor(s) Signature(s)) Page 1 of 1

47



PATENT APPUCATION

Inventorfs): Confirmation NSamu디 D. Naff기g^「

Application No.: 10/651,360 Examiner:

Group Art Unit:Filing Date: Aug. 29. 2003

METHOD AND DEVICE FOR CIRCUIT CONTROLTitle:

ATTOFWEY DOCKET NO. 200208753-2
m3溯薑

사紋'

迅印1剥七而the

UNITED STATES PATENT AND TRADEMARK OFFiCE

HfeWLETT-PACKARD COMPANY
Intellectual Property Administration
P. 〇. Box 272400
Fort Collins, Colorado 80527-2400

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450

INFORMA丁|ON DISCLOSURE STATEMENT

Sir:

This Information Dis지osure Statement is submitted:
仅)under 37 CFR 1.97(b), or

(Within three months of filing national application; or date of entry of national application; or before 
mailing date of first office action on the merits; whichever occurs last)

()under 37 CFR 1.97 (c) together with either a:
()Statement under 37 CFR 1.97(e), or 
( ) a $180.00 fee under 37 CFR 1.17(p), or

(After the CFR 1.97 (b) time period, but before final action or notice of allowance, whichever occurs first)

()under 37 CFR 1.97 (d) together with a:
()Statement under 37 CFR 1.97(e)(1) or (2), and 
()a $180.00 fee set forth in 37 CFR 1.17(p).

(Fifed after final action, a notice of allowance, on or before payment of the issue fee)

Please charge to Deposit Account 08-2025 the sum of $O.QO . At any time during the 
pendency of this application, please charge any fees req니hred or credit any overpayment to Deposit 
Account 08-2025 pursuant to 37 CFR 1.25.

(X) App[icant(s) submit herewith Form PTO 1449 - Information Disclosure Statement together with 
any required copies of patents, publications or other information of which applicant(s) are aware, which 
applicant(s) believe(s) may be material to the examination of this application and for which there may be 
a duty to disclose in accordance with 37 CFR 1.56.

() A concise explanation of the relevance of foreign language patents, foreign language publications 
and other foreign language information listed on PTO Form 1449, as presently understood by the 
individuals(s) designated in 37 CFR 1.56 (c) most knowledgeable about the content is given on the 
attached sheet, or where a foreign language patent is cited in a search report or other action by a 
foreign patent office in a counterpart foreign application, an English language version of the search 
report or action which indicates the degree of relevance found by the foreign office is listed on form PTO 
1449 and is enclosed herew ith.

It is requested that the information disclosed herein be made of record in this application.

()I hereby certify that this correspondence is being 
deposited with the United States Postal Service 
as first class mail in an envelope addressed to: 
Commissioner for Patents, Alexandria, VA
22313-145〇. Date of Deposit; 

OR
()I hereby certify that this paper is being 

transmitted to the Patent and Trademark Office 
facsimile number on  
Number of pages:

Typed Name:J hn Palfivathukal

Signature: 

Respectfully submitted,

By

Michael J

Attorney/Agent for
Reg. No. 42,541

Samuel D. Naffziger

Date: Oct, 3, 2003

Rev 10/03 (IDSCBTT) T이ephone No.: (214) 855-8172
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Intellectual Property Administration
P. 〇. Box 272400
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Commissioner for Patents 
PO Box 1450 
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Sir:
Transmitted herewith for filing under 37 CFR 1.53(b) is a(n): (X) Utility ( ) Design

IN THE U.S. PATENT AND TRADEMARK OFFICE 
Patent Application Transmittal Letter

INVENTORS): Samuel D. Naffziger

(X) original patent application,
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Samuel D. Naffziger
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Michael J. Fojöarty,
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Reg. No. 42,541
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION FOR U.S. LETTERS PATENT

Title:

METHOD AND DEVICE FOR CIRCUIT CONTROL

Inventor:

Samuel D. Naffziger 
3749 Ashmount Drive 

Fort Collins, Colorado 80525 
Citizenship: United States
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METHOD AND DEVICE FOR CIRCUIT CONTROL

BACKGROUND

[0001] Because of trends in process technology, scaling, and the frequency of 

operations for VLSI devices, power consumption has become a dominant issue in integrated 

circuit design. Managing power consumption is thus a high priority in the design objectives of 

these devices.

[0002] It is broadly recognized in the implementation of power management 

systems for VLSI devices that the most efficient means of power management is to 

simultaneously change 1) the voltage delivered to an integrated circuit, and 2) the frequency of 

that integrated circuif s operation. Because voltage is a primary determinant of switching speed 

for transistors of an integrated circuit, a designer will typically specify the maximum frequency 

at which a part can operate for a given voltage. Thus, for an example micro-processor, a power 

supply may generate a fixed voltage of 2 volts to a device and the device may be specified as 

operating at 2 GigaHertz (GHz). However, the design of the device has to be such that the 

voltage seen at the integrated circuit is never below the level that enables the full 2 GHz 

operation. If the voltage on the integrated circuit falls below that level, there could be a timing 

failure and some of the components would be unable to switch fast enough to make the 2 GHz 

cycle times.

[0003] But power supplies vary and electrical parasitics between the power supply 

and the actual transistors of an integrated circuit effect power transmission. Thus the voltage 

actually delivered to an integrated circuit is not a completely fixed value, but rather ripples and 

varies with time. On average these ripples may have a total magnitude of approximately + or - 

10% of the total voltage. If the intent is to deliver 2 volts to the integrated circuit, the actual 

delivered voltage may vary between 1.8 volts and 2.2 volts. Since the voltage in large part 

determines the switching speed of components, designers have to make sure that (in the current 

example) the deviee in use can still operate at 2 GHz even if the delivered voltage is 1.8 volts. 

This is a teehnique known as guardbanding. Without this guardbanding, the integrated eircuit 

could fail when the voltage drops.

25303202.1

1

52



Docket No.: 200208753-2

[0004] For power consumption, two relationships become important when the 

voltage varies. One is the relationship of the device speed to voltage; a relationship that is 

approximately linear. If the voltage applied to a transistor is lowered hy 10%, the switching 

speed of that transistor is reduced hy approximately 10%. A first order approximation can he 

shown as:

F cc V (1)

[0005] The second relationship is between power and frequency. Power (the total 

wattage dissipated hy an integrated circuit) is equal to the switching capacitance of a device (a 

relatively fixed value for a given design, labeled C), multiplied by the voltage across the device 

squared (labeled V), and multiplied by the frequency at which the device is switching (plus a 

leakage term which may be disregarded here). This relationship is thus;

P=CxV2xF (2)

[0006] Using the previous example, if the capacitance on a component is switching 

once per cycle, then the capacitance is switching at a rate of 2 GHz, (or once every 500 

picoseconds). Equation 2 show that a reduction in voltage would result in a square law reduction 

in power. For example, when voltage (V) drops 10%, becomes .9xV, the square law reduction 

causes the power (P) to he .9x.9xP, or .81xP (a 19% reduction).

[0007] As equation 1 indicates, frequency is directly proportional to voltage. Thus 

when combined with equation 2, a reduction in frequency will lead to an additional voltage 

factor in power reduction. This results in power being reduced by approximately V% Using the 

previous example, a 10% drop in V would result in a .9x.9x.9xP (.72xP or 28%) reduction in 

power for a 10% reduction in voltage. This relationship is well known, and has been exploited 

for power management particularly in mobile devices such as laptops.

[0008] Many power-management solutions use software to minimize the excess 

computing power of microprocessors and other like devices. Based upon an expected load, the 

software determines how fest the processor must operate; for example, the software may note 

that a densely coded application may require more speed than a simple one. Once the softwE^e 

determines the speed required by the demand, it can reduce the speed to only that which is 

required. The result is a reduction in the power consumption for the device over time.
2530320고 .1
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[0009] However, these methods lead to inefficiencies in voltage management. For 

example, these methods require that a software program predict the computing demands an 

integrated circuit may see and then change the voltage and frequency accordingly. This results 

in lag times associated with prediction inaccuracies. Further, the intention of these systems is to 

minimize the total energy consumed over time for the processor. Portable units, such as laptops, 

can then maximize the battery life with these algorithms. For a server type processor, 

minimizing total energy usage over a period of time is not the goal. Maximum computing power 

is the goal. Within a given power envelope, a server system should maximize the performance 

that is available on demand for a customer. Ideally, the full performance capability should be 

available at any time to a customer. Even in server systems, however, there are significant 

motivations for keeping the power down. For example, as a chip hums power it generates heat 

that is difficult to draw away from a small silicon die. Further, it is more expensive to run a large 

number of processors at higher power, and it is difficult to provide that power in tight spaces. 

Thus, for a server, a system that only tries to minimize power when the compute needs are high 

does not suffice; the compute needs are always high. Likewise, a system that simply provides 

maximum computing power is insufficient for most systems. Thus, there exists a need for a 

method that actively optimizes the power consumed while maintaining the system^s ability to 

deliver the highest performance without having to rely on software predictions that are often 

inaccurate.

[0010] An additional shortcoming of currently available solutions is the time lag 

between the recognition that an opportunity to reduce power (or the recognition of the need to 

increase power due to high compute needs) and the operation that effects that change. After 

recognition, a command to vary voltage must be sent out to a voltage regulator which generates 

the voltage used by the processor. It then takes a number of microseconds (10s to 100s of 

microseconds, typically) for the voltage regulator to perform that task. It is not until that voltage 

transition is completed that the frequency can actually be raised on the processor itself, because a 

processor running at a frequency higher than the voltage supports can result in a timing failure. 

Thus, there is a time lag waiting for the voltage to slew before the frequency can be raised. 

Similarly, in order to lower the voltage (to reduce the power consumption) the frequency must be 

lowered first to avoid a timing failure caused by a voltage too low for a given frequency. A 

25303202.1
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system that understood exactly how fast the integrated circuit could operate for a given voltage, 

combined with a system that could operate the chip at a frequency matched to that voltage, 

would result in a significant efficiency gains. Instead of anticipating a voltage reduction and 

lowering frequency in advance, such a system could lower voltage and frequency together. Such 

a system could also avoid the guardbanding necessary when a designer is required to anticipate 

the varying operating conditions of a device. If, using the above example, the voltage varies by 

+ or — 10%, a designer must ensure that the device will work at its quoted frequency if only 90% 

of the expected voltage is provided. Thus, there exists a need for a system that could set the 

frequency to an observed voltage and constantly vary the frequency to match the voltage actually 

delivered.

[0011] In order to further improve efficiencies, many power-management systems 

shut off parts of an integrated circuit that are not in use. For example, the floating point 

computation unit in a microprocessor is a high performance unit that is needed for technical 

code. For many applications (word processing, transaction processing, and other general integer 

applications) the floating point computation is unnecessary. A typical power-savings method 

might shut the clock down to the floating point unit so that it is not using power. But as units on 

an integrated circuit are powered up and down, the processor can experience large, sudden 

changes in power consumption. This poses a challenge to the power delivery system, because 

there is always some resistance and some inductance between the components and the power 

supply. Further, a sudden spike in power to dormant areas can result in a voltage drop to already 

powered sections that can cause operational and timing problems. Thus, there exists a need for a 

system that can adapt very rapidly to changes in voltage induced by sudden changes in power 

consumption.

SUMMARY

[0012] One disclosed emhodiment of the invention is directed to circuit control that 

comprises sensing a delivered voltage to a portion of an integrated circuit, determining an 

appropriate frequency for the portion of the integrated circuit, and providing the appropriate 

frequency to the integrated circuit.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] For a more complete understanding of the present invention, reference is 

now made to the following descriptions taken in conjunction with the accompanying drawing, in 

which

[0014] FIGURE 1 is a flow chart of an embodiment of the present invention;

[0015] FIGURE 2 is a circuit layout according to an embodiment of the present 

invention;

[0016] FIGURE 3 is a graph illustrating some advantages of certain embodiments 

of the present invention;

[00171 FIGURE 4 is a flow chart of an embodiment of the present invention;

[0018] FIGURE 5 is a circuit layout according to an embodiment of the present 

invention;

[0019] FIGURE 6 is a flow chart of an embodiment of the present invention;

[0020] FIGURE 7 is a chart of timing relation아\ips; and

[0021] FIGURE 8 is a circuit floor plan in accordance with an embodiment of the 

present invention.

DETAILED DESCRIPTION

[0022] Voltage sensors, such as those described in Patent Application No: Attorney 

Docket No. 200208752-1 (P747US-10304067, not yet filed) hereby incorporated by reference, 

can provide a means of detecting the voltage actually delivered to an integrated circuit. Often, 

the power consumption of different points on a integrated circuit will vary, resulting in a drop in 

voltage in one part of a integrated circuit that are not seen elsewhere. It may be advantageous to 

have a number of voltage sensors distributed across an entire die. Circuitry arranged to provide a 

determined frequency, such as a fast response frequency synthesizer as described in Patent

25303202.1 
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Application No.: Attorney Docket No. 200208731-1 (P749US-10304071, not yet filed) hereby 

incorporated by reference, can provide the ability to quickly adjust a clock frequency that drives 

a particular section of an integrated circuit. A frequency determining means is used to determine 

what frequency is appropriate for the integrated circuit (or a portion thereof) at the voltage 

delivered.

[0023] FIGURE 1 depiets a flow chart 100 describing the basic stages of certain 

embodiments of the present invention. In stage 101, the voltage that is actually delivered to an 

integrated circuit in sensed. As described above, the voltage delivered by a power supply can 

vary over time. As the voltage varies, the frequency of the clock used to operate the integrated 

circuit may have to be changed in order to avoid timing failures. Stage 102 illustrates that the 

basic method determines an appropriate frequency to provide to the integrated circuit. Typically, 

this frequency is derived directly from the delivered voltage. Lastly, the basic method provides to 

the integrated circuit the frequency determined to by appropriate in stage 103.

[0024] FIGURE 2 depicts an example component layout of one embodiment of the 

present invention. System 200 is capable of addressing all of the above described problems in 

the art for the management of integrated circuit 201. Power supply 202 supplies a voltage to 

system 20〇. As described above, this voltage is likely to vary. Voltage sensor 203 senses the 

voltage that is delivered to integrated circuit 201. In the depicted embodiment, voltage sensor 

203 provides information regarding the delivered voltage to logic block 204. Logic block 204, in 

the depicted embodiment, determines the frequency that is appropriate for integrated circuit 201 

and provides this information to frequency synthesizer 205. Frequency synthesizer 205 alters the 

system clock 206 signal to correspond with the determined appropriate frequency. Those of 

ordinary skill in the art will appreciate that system 200 is an example arrangement, and that the 

embodiments of the present invention are not limited to the arrangement depicted.

[0025] FIGURE 3 illustrates some advantages of the above embodiments. Graphic 

relationship 300 show a comparison between the delivered voltage 301, the frequency 302 

provided by an embodiment of the present invention, the average frequency 303 provided by an 

embodiment of the present invention, and the frequency 304 allowed by prior art methods.

25303202.1
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[0026] As described above, the delivered voltage 301 will likely vary, as seen by 

voltage deviation 305. Prior art solutions required that the provided frequency 304 be low 

enough to still be viable even at the minimum voltage 306. Some embodiments of the present 

invention are able to continuously sense the delivered voltage 301 and provide a frequency 302 

that tracks the delivered voltage 301. Thus the average frequency 303, provided by these 

embodiments of the present invention is significantly higher than the frequency 304 allowed by 

prior art solutions.

[0027] The embodiments of the present invention are not limited to one manner of 

voltage to frequency conversion. In one embodiment of the present invention, the voltage 

sensors measure the effect of the voltage on circuit speed. FIGURE 4 is an example flow chart 

for an embodiment of this type. Method 400 illustrates, generally, how such an embodiment can 

use switching speed. The delivered voltage is sensed in stage 401. In such an embodiment, the 

delivered voltage would then be applied 402 to test devices (such as transistors) that may be part 

of the voltage sensor. The voltage sensor then determines 403 if the test devices are able to cycle 

at the currently provided clock frequency. If not, the frequency synthesizer instructs 404 to slow 

the provided frequency in order to compensate. If the test devices can cycle at the currently 

provided frequency, the depicted method determines 405 if the test devices are capable of 

cycling at a rate faster than the provided frequency. If so, the frequency synthesizer is instructed 

406 to raise the frequency accordingly. If not, the currently provided frequency is unchanged.

[002응] In one embodiment using this method, the voltage sensor contains a 

plurality of VLSI transistors that are implemented as gates. These transistors are specifically 

chosen to be of a length and propagation time delay that will represent the limits of the VLSI 

circuit on which the embodiment has been implemented. Thus, when the delay through the 

sensor transistors equals the cycle time of the instantaneous frequency on the integrated circuit, 

the integrated circuit is operating efficiently. If the voltage drops, the transistors in the voltage 

sensor will slow down (take longer to propagate than the cycle time). This indicates that the 

cycle time is too short and that fi-equency should be reduced in order to avoid a timing failure. 

Conversely, if the voltage rises, the propagation of the sensor transistors is faster than one clock 

cycle, and frequency can be safely increased.

25303202.1
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[0029] FIGURE 5 depicts an example voltage sensor that could be used with the 

above embodiments. Sensor 500 is connected to the power line supplying power from power 

source 501 to integrated circuit 502. Test devices 503 comprise sensor 50〇. These devices may 

be implemented as gates, simple transistors, or other components. Information regarding 

switching speed of these components is then transforred to a logic block.

[0030] Other embodiments of the present invention may use an analog to digital 

converter to actually measure the value of the delivered voltage. This measured number can then 

be used by indexing a table. FIGURE 6 shows an example flow chart depicting a method that 

may be implemented by certain embodiments of the present invention. The delivered voltage is 

applied 601 to a voltage sensor. This voltage is converted 602 to a numeric value, by a analog- 

to-digital converter for example. Then the embodiment may access 603 a table or database that 

associates voltage values with appropriate frequencies, and transmit 604 the frequency associated 

with the delivered voltage to a frequency synthesizer. The synthesizer can then adjust 605 the 

clock frequency to match. For example, if the delivered voltage is measured as 1.4 volts, an 

embodiment could index a table that showed 1.4 volts could sustain 1.9 GHz. 1.9 GHz is then 

sent to the frequency synthesizer as the new frequency. During the next clock cycle, the process 

could repeat. If 1.42 volts is measured in the next cycle, the table could be indexed again, the 

appropriate frequency re-determined, and the new frequency (for example, 1.93 GHz) sent to the 

synthesizer.

[0031J Temperature effects can also cause devices to run faster or slower than the 

designer anticipated value. In a hot environment, devices tend to slow down. Embodiments 

such as those describe by FIGURE 6 may require guardbanding to account for inaccuracies in a 

table or database brought about by temperature. However, embodiments such as those described 

by FIGURE 4 can have transistors in the sensor to determine how fast an integrated circuit can 

run at a given voltage that experience the same physical conditions, such as temperature, the 

integrated circuit as a whole is experiencing. Because the detector transistors will slow as the 

temperature rises in the same manner as the devices in the integrated circuit, no additional 

correction is needed.

2530320고」
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[0032] FIGURE 7 is a timing diagram of the activities in the response loop. It 

shows a voltage drop 701 and how the regional voltage detectors slow down 702 in response to 

that drop 701. It further shows where that slow down is detected 703, how that information gets 

communicated back to the frequency synthesizer 704, and how the frequency synthesizers 

change the frequency that is seen subsequently at the components of the integrated circuit 705. 

Of course, the change in frequency is only useful when it is actually seen by the components on 

the integrated circuit that use the clock. With sudden changes in power consumption, steep 

voltage drops are seen. The faster the frequency changes in response to the voltage, the more 

efficient the system becomes. Ideally, frequency will remain very close to the maximum 

supported by the voltage. Some embodiments of the present invention incorporate voltage 

sensors that compare cycle time and synthesizers to supply the appropriate frequency. As a 

result, a system is provided where frequency follows along behind voltage, allowing the voltage 

to change freely based upon the power needs.

[0033] Many embodiments will find it advantageous to distribute multiple voltage 

sensors in several regions of an integrated circuit. Those of ordinary skill in the art will 

appreciate that the embodiments of the present invention are not limited to a single 

implementation of the arrangements depicted above. Some embodiments may have multiple 

voltage detectors, distributed as regional voltage detectors, as well as multiple frequency 

synthesizers. FIGURE 8 shows where the regional voltage detectors are and where the frequency 

synthesizers are located in one embodiment. Regional voltage sensors 801 are distributed aeross 

VLSI (Very Large Scale Integration) integrated circuit 80〇. These sensors 801 are able to sense 

the delivered voltage to a portion of VLS integrated eireuit 800, and by means of frequeney 

synthesizers 802, alter the frequeney to different positions of the integrated circuit.

[0034] The frequency synthesizers 802 in some embodiments of the present 

invention ean have the ability to "talk" to eaeh other. If one frequency synthesizer 802 senses a 

voltage drop, i.e. the regional voltage deteetors indieate a need to slow down, the frequeney 

synthesizer associated with those detectors slow down immediately. This regional slow down 

can then be communicated to the other frequency synthesizer allowing them to follow. Remote 

ones, however, may slow down one or more eycles later. But beeause it takes a non-zero amount 

of time for voltage disturbances to propagate across the integrated circuit, the delay in slow down
25303202.1 
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is inconsequential from an operational prospective. Thus, the clock frequency on a integrated 

circuit may not be universal, as it would be in a preemptive system, the frequency may have a 

time and location variance. Aspects of some embodiments may account for this. If one region 

of the integrated circuit sees a change in frequency that another region has not yet experienced, 

phase error may occur between the two. However, such errors are well known in the art of VLSI 

design, and one of ordinary skill in the art could easily adapt a specific VLSI design to 

compensate for such skew without undue experimentation.

[0035] Certain embodiments of the present invention utilize the concept of average 

frequency. As voltage is varying, these embodiments of the present invention push the 

frequency very close to maximum for the voltage. As a result, the frequency varies with respect 

to location and with respect to time. Thus, the performance of the integrated circuit (usually well 

correlated with operating frequency) is sustained at an average frequency substantially higher 

than the minimum frequency that is the maximum at which a prior art integrated circuit can 

safely operate. The difference between these two values and the benefit gained is illustrated in 

FIGURE 3.

25303202.1
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CLAIMS

What is claimed is:

1. A method of circuit control, comprising:

sensing a delivered voltage to a portion of an integrated circuit;

determining an appropriate frequency for the portion of the integrated circuit; and 

providing the appropriate frequency to the integrated circuit.

2. The method of claim 1 wherein said sensing, determining; and providing are 

continuously repeated dxiring the integrated circuit^s operation.

3. The method of claim 1 wherein the appropriate frequency is a maximum 

frequency possible for the portion of the integrated circuit at the delivered voltage.

4. The method of claim 1 further eomprising:

applying the delivered voltage to constituent devices of a voltage sensor.

5. The method of claim 4 wherein the constituent devices are similar to devices 

comprising the portion of the integrated circuit.

6. The method of claim 4 further comprising:

further determining a switching speed of the constituent devices at the delivered voltage.

7. The method of claim 6 further comprising:

using the switching speed to determine the appropriate frequency.

8. The method of 4 further comprising:

exposing the voltage sensor and the portion to the integrated circuit to the same physical 

conditions.

9. The method of 8 wherein the physical conditions include temperature.

10. The method of claim 1 further comprising: 

calculating a value for the delivered voltage.

25303202.1
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11. The method of claim 10 further comprising:

using a tabulation of a set of values for the appropriate frequency associated with a set of 

values for the delivered voltage to determine the appropriate frequency.

12. A device for electronic circuit control comprising:

means for sensing a delivered voltage to a portion of an integrated circuit;

means for determining an appropriate frequency for the portion of the integrated circuit; 

and

means of providing the appropriate frequency to the portion of the integrated circuit.

13. The device of claim 12 further comprising:

means for determining the maximum possible frequency for the portion of the integrated 

circuit at the delivered voltage.

14. The device of claim 12 wherein said sensing means further comprises:

means for testing a switching speed of at least one test device at the delivered voltage.

15. The device of claim 12 wherein the at least one test device is similar to a circuit 

device comprising;

the portion of the integrated circuit.

16. The device of 14 further comprising:

means for using the switching speed as the appropriate frequency.

17. The device of 14 wherein the at least one test device and the circuit device are 

exposed to similar physical conditions.

18. The device of 17 wherein the physical conditions include temperature.

19. The device of claim 12 further comprising;

means for calculating a value for the delivered voltage.

2〇. The device of claim 19 wherein said calculating means includes analog-to-digital

converter.

25303202.1
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21. The device of claim 19 further comprising:

means for associating the value of the delivered voltage with a value for the appropriate 

frequency.

22. The device of claim 21 wherein said associating means includes a tabulation of 

possible values for the delivered voltage associated with a set of values for the appropriate 

frequency.

23. A system for circuit control comprising;

at least one voltage sensor to sense a delivered voltage to a portion of an integrated 

circuit;

at least one logic block to determine an appropriate frequency from the delivered voltage 

for the portion of the integrated eircuit; and

at least one circuitry arrangement to provide the appropriate frequency to the portion of 

the integrated cireuit.

24. The system of claim 23 wherein the logic block determines as the appropriate 

frequency, the maximum frequency possible for the portion of the integrated circuit at the 

delivered voltage.

25. The system of claim 23 further comprising:

at least one test device to which the delivered voltage is applied.

26. The system of 25 at least one test device logic block to determine a switching 

speed of the at least one test device at the applied voltage.

27. The system of claim 26 wherein the switching speed is used to determine the 

appropriate voltage.

28. The system of claim 25 wherein the at least one test device is similar to a device 

that comprises the portion of the integrated circuit.

29. The system of claim 25 wherein the at least one test device and the portion of the 

integrated circuit are exposed to similar physical conditions.
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3 〇. The system of claim 29 wherein the physical conditions include temperature.

31. The system of claim 23 further comprising:

a converter to convert the delivered voltage to a value.

32. The system of claim 31 wherein the converter is an analog-to-digital converter.

33. The system of claim 23 further comprising:

a table of possible values for the delivered voltage associated with possible values for the 

appropriate frequency.

34. The system of 33 wherein said table is a computer readable database.
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ABSTRACT

One disclosed embodiment of the invention is directed to circuit control that 

comprises sensing a delivered voltage to a portion of an integrated circuit, determining an 

appropriate frequency for the portion of the integrated circuit, and providing the appropriate 

frequency to the integrated circuit.
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