UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. :RE43,539E Page 1 of 1
APPLICATION NO. : 11/798773

DATED : July 24,2012

INVENTORC(S) : Tsugio Takahashi

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

In claim 1, column 12, lines 64-65, delete “a predriver with outputs for driving only said first
[in-channel] in channel MOS transistor and only said first”, and insert the following:

-- a predriver with outputs for driving only said first n-channel MOS transistor and only said first --

In claim 5, column 13, lines 40-44, delete “a main driver [with outputs for driving only said first
n-channel MOS transistor and only said first p-channel MOS transistor] with outputs for driving only
said first n channel MOS transistor and only said first p channel MOS transistor having at least a pair
of a first p-channel” , and insert the following:

-- a main driver having at least a pair of a first p-channel --

Signed and Sealed this
Nineteenth Day of March, 2013

Teresa Stanek Rea
Acting Director of the United States Patent and Trademark Olffice
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent No. US RE 43,539

Tsugio TAKAHASHI
Serial No.: 11/798,773 Group Art Unit: 2816
Filed: May 26, 2007 Examiner: Cox, C.

For:  OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT
DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner of Patents
Alexandria, VA 22313-1450
REQUEST FOR CERTIFICATE OF CORRECTION

Sir:

The undersigned respectfully requests a Certificate of Correction for the above-identified
patent. In particular, it is requested that claims 1 and 5 be corrected in columns 12 and 13,
respectively, to correct errors first introduced by the Examiner in the Examiner’s Amendment in
the Supplemental Notice of Allowability mailed on April 4, 2012, as follows:

In lines 12-13 of claim 1 (Column 12, lines 64-65 of Reissue Patent), replace “a

predriver with outputs for driving only said first [in-channel] in channel MOS transistor and only
said first” with:

- - a predriver with outputs for driving only said first [in-channel] n-channel MOS
transistor and only said first- -; and

In lines 4-8 of claim 5 (Column 13, lines 40-44 of Reissue Patent), replace “a main

driver [with outputs for driving only said first n-channel MOS transistor and only said first p-
channel MOS transistor] with outputs for driving only said first n channel MOS transistor and
only said first p channel MOS transistor having at least a pair of a first p-channel” with:

- - amain driver [with outputs for driving only said first n-channel MOS transistor and

only said first p-channel MOS transistor] having at least a pair of a first p-channel - -
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Docket No. NEC02P155-40-JTB (WAK.219(RED))
Serial No.: 11/798,773

Since these errors are due to the Patent and Trademark Office, no fee is submitted
herewith.

Please forward a Certificate of Correction to the address shown below. If there are any
questions on this matter, please direct all telephone calls to the number shown below.

The Commissioner is authorized to charge any deficiencies in fees and credit any

overpayment of fees to Attorney's Deposit Account No. 50-0481.

Respectfully Submitted,

Frederick E. Cooperrider
Registration No. 36,769

Date: January 26, 2013

MCGINN INTELLECTUAL PROPERTY
LAW GROUP, PLLC

8321 Old Courthouse Road, Suite 200

Vienna, Virginia 22182-3817

(703) 761-4100

Customer No. 212354
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : US RE 43,539 Page 1 of 1
APPLICATION NO. :11/798,773

ISSUE DATE s July 24,2012

INVENTOR(S) : Tsugio TAKAHASHI

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

In claim 1, column 12, lines 64-65, delete ''a predriver with outputs for driving only said first [in-channel] in channel MOS
transistor and only said first", and insert the following:

-- a predriver with outputs for driving only said first [in channel] n-channel MOS transistor and only said first --
In claim §, column 13, lines 40-44, delete ''a main driver [with outputs for driving only said first n-channel MOS transistor and
only said first p-channel MOS transistor] with outputs for driving only said first n channel MOS transistor and only said first p

channel MOS transistor having at least a pair of a first p-channel "', and insert the following:

-- a main driver [with outputs for driving only said first n-channel MOS transistor and only said first p-channel MOS transistor]|
having at least a pair of a first p-channel --

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

McGinn Intellectual Property Law Group, PLLC
8321 Old Courthouse Road, Suite 200
Vienna, Virginia 22182-3817

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will
vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing
the burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450,
Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of
Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 14800929
Application Number: 11798773
International Application Number:
Confirmation Number: 9228

Title of Invention:

OUTPUT BUFFER CIRUCIT AND INTEGRATED SEMICONDUCTOR CIRCUIT
DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

First Named Inventor/Applicant Name:

Tsugio Takahashi

Customer Number:

21254

Filer:

Fred Eugene Cooperrider

Filer Authorized By:

Attorney Docket Number: NEC02P155-40-JTB
Receipt Date: 27-JAN-2013
Filing Date: 16-MAY-2007
Time Stamp: 17:37:11

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Document Description
Number P

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

1 Request for Certificate of Correction

WAK219_CertificateofCorrectio

98402

n_PTO_2.pdf

a48a3974aa632ffe7bad443f87d1cc33769¢|

no

Warnings:

Information:
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191559
2 Request for Certificate of Correction 201301271721.pdf no 1
4a9fd050e2c4fe35fa1f18d753de70577e30|
ba73
Warnings:
Information:
Total Files Size (in bytes):i 289961

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/798,773 07/24/2012 REA43539 NECO02P155-40-JTB 9228
21254 7590 07/04/2012

MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC
8321 OLD COURTHOUSE ROAD

SUITE 200

VIENNA, VA 22182-3817

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,
the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35
U.S.C. 154(b).

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

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

Tsugio Takahashi, Ibaraki, JAPAN;

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

IR103 (Rev. 10/09)
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PATENT NO.

INVENTOR(S)

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

Cha nge(s) aPPliec]

to docu ment,

2/7/2012

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

: 6,894,547 B2 Page 1 of 1
: May 17, 2005
: Takahashi

Title page,
Item [56], References Cited, U.S. PATENT DOCUMENTS, add the following:
-- 5,914,618 -- 6-22-1999  Mattos

Signed and Sealed this

Twelfth Day of July, 2005

Director of the United States Patent and Trademark Office
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e PART B - FEE(S) TRANSMITTAL %

I3
O?(f%mple% nd 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

. “This form should be used for transmilting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This cerliﬁcale cannot be used for any other accompanying

Eapcrs. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

21254 7590 01/20/2012
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC  _ Certifcateof Mailing or Tramsmission .\
is being deposited wil
8321 OLD COURTHOUSE ROAD Slael: o?:nll erviace vjlsth :e Slcier::l i;(r;;ta e for ﬁr%l clggss mail in an envelope
SUITE 200 addressed to the Mail Stop ISSUE FEEgaddress above, or being facsimile

VIENNA. VA 22182-3817 transmitted to the USPTO (571) 273-2885, on the date indicated below.

Hand Delivered (Depositor's name) |-
(Signature)
(Date)
[ APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO. |
11/798,773 05/16/2007 Tsugio Takahashi NEC02P155-40-JTB 9228
TITLE OF INVENTION: OUTPUT BUFFER CIRUCIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER
CIRCUIT
I APPLN. TYPE SMALLENTITY |  ISSUEFEEDUE | puBLICATION FEE DUE | PrEV. PAID IsSUE FEE I TOTAL FEE(S) DUE I DATE DUE |
nonprovisional NO $1740 0”386, $0 S1740~ 041202012
84/19/281
[ EXAMINER I ART UNIT I CLASS-SUBCLASS ] 2 LNBUYENQMWS 11798773
COX, CASSANDRA F 2816 327-170000 gé ggiggz 1740.69 gg
1. Chan3ge of correspondence address or indication of "Fee Address" (37 2. For printing on the patent fronb gab: 38481 ] 15.88 og
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (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.

w

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

PLEASE NOTE: Unless an asgifnec 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)

Elpida Memory, Inc. Tokyo, JAPAN

Please check the appropriate assignee category or categories (will not be printed on the patent) : {2 1ndividual ‘q Corporation or other private group entity 3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee A check is enclosed.
blication Fee (No small entity discount permitted) o yment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies _ S The Director is hereby authorized to charge t ited fee(s), any deficiency, or credit any
o " overpayment, to Deposit Account Number l]gd'_edagfi %cnclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) Deticiencies Only
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qo Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

. / D '
Authorized SignatM Date April 18, 2012
4 36,769

Typed or printed name __F rederick E. Cooperrider Registration No.

This collection of information is required by 37 CFR 1.311. The information is reﬂ:lired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. 'Iime will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Cl ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alcxandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Pateats, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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° AP PART B - FEE(S) TRANSMITTAL

d%nd this foﬁ% ogether 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
used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ce including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

INSTRUCTIONS:
appropriate. All furf
indicated unless correcte:
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Usz Block | for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Each additional paper, such as an assignment or formal drawing, must

ﬁavc its own certificate of mailing or transmission.

21254 7590 012072012
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC | bereby centify th ?:};}iﬁlga‘(e ogx::ﬁa!gé'i;rg;:m;:simi'te 4 with the United
al
8321 OLD COURTHOUSE ROAD Sla?;i o(s:fall ervice wislh :fltslcient postage for ﬁr§t cl‘a’;,ss mail in an envelope
ISSUE address above, or being facsimile

ddressed to the Mail St
?/?I;LE?AOOVA 22182-3817 . ?ransr;?ﬁed loo th: USaIl”I‘O(() 71) 273-288S, on the date indicated below.

Hand Delivered (Depositor's name)
(Signature)
(Date)
l APPLICATION NO. I FILING DATE l FIRST NAMED INVENTOR b’l’I‘ORNEY DOCKET NO. | CONFIRMATION NO. ]
11/798,773 05/16/2007 Tsugio Takahashi NECO02P155-40-JTB 9228

TITLE OF INVENTION: OUTPUT BUIFER CIRUCIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER
CIRCUIT

I APPLN.TYPE |  SMALLENTITY [ ISSUE FEE DUE | PUBLICATION FEE DUE l PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE I
nonprovisional NO $1740 0" 306, $0 S4740 0472072012
&
| EXAMINER | ART UNIT | crasssuscLass | ‘?' 4o
COX, CASSANDRA F 2816 327-170000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list .
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 -McGinn IP Law Group, PLLC
(U Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ “Eee 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 8 Customer 2 registered patent attorneys or agents. If no name is =~ 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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)

Elpida Memory, Inc. Tokyo, JAPAN

Please check the appropriate assignee category or categories (wiil not be printed on the patent) : 0 individual a Corporation or other private group entity ] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee A check is enclosed.
blication Fee (No small entity discount permitted) D.P yment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies _5 The Director is hereby authorized to charge the requiced fee(s), any deficiency, or credit any
o overpayment, to Deposit Account Number rgd‘dzgqu (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) Uetficiencies Only
Q. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized SignaluM_ At

Typed or printed name __F rederick E. Cooperrider

Date APl 18, 2012

Registration No. 36,769

This collection of information is required by 37 CER 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vary de ndinF upon the individual case. Any comments on the amount of time you require to complete

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

R(l)x 143Q. A\l]qxap d g.zyigglln‘;ggﬂl}- 1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioncr for Patents, P.O. Box 1450,
€xanaria, irgmia -1 3

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. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O.Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/798,773 05/16/2007 Tsugio Takahashi NECO02P155-40-JITB 9228
21254 7590 04/04/2012 | EXAMINER
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC
8321 OLD COURTHOUSE ROAD COX, CASSANDRA F
SUITE 200
VIENNA, VA 22182-3817 | ARTUNIT | pamsr~UMBER
2816
| MAIL DATE | DELIVERY MODE
04/04/2012 PAPER

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

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

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental 11/798,773 TAKAHASHI, TSUGIO
NOtlce Of AIIOWabIIIty Examiner Art Unit
CASSANDRA COX 2816

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

1. [X] This communication is responsive to amendment filed on 10/13/11.

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

3. X The allowed claim(s) is/are 1-76.
4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[J Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [X] Certified copies of the priority documents have been received in Application No. 10/320,059 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. X] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120321
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Application/Control Number: 11/798,773 Page 2
Art Unit: 2816

EXAMINER’S AMENDMENT
1. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

In claim 1, line 8 delete “in channel (with strikethroughs)” and insert -- [in
channel]--.

In claim 5, lines 3-4 delete "with outputs for driving only said first n channel MOS
transistor and only said first p channel MOS transistor (with strikethroughs)” and insert --
[ with outputs for driving only said first n channel MOS transistor and only said first p
channel MOS transistor]--.

The specification is amended as follows:

As indicated on the Certificate of Correction, on the cover page of the issued
patent, in item [56], References Cited, U.S. Patent Documents, add the following:

-- 5,914,618 —

In the issued patent, please replace "PMOS" with "pMOS" in the paragraph

beginning at line 21 of column 6, as follows:

[PMOS] pMOS transistors QP1 through QP4 have respective sources connected

to a power supply, and nMOS transistors QN1 through QN4 have respective sources
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connected to a ground potential, pMOS transistors QP1 through QP4 and nMOS
transistors QN1 through QN4 have respective drains connected to DQ terminal, pMOS
transistor QP1 and nMOS transistor QN1 have respective gates connected to predriver
12, and pMOS transistors QP2 through QP4 and nMOS transistors QN2 through QN4

have respective gates connected to controller 13.

In the issued patent, please replace "PMOS" with "pMOS" in the paragraph

beginning at line 31 of column 6, as follows:

[PMOS] pMOS transistors QP2 through QP4 as well as pMOS transistor QP1
drive the load connected to DQ terminal to adjust the output impedance when high-level
data is output from main driver 11. nMOS transistors QN2 through QN4 as well as
nMOS transistor NP1 drive the load connected to DQ terminal to adjust the output

impedance when low-level data is output from main driver 11.

In the issued patent, please replace "PMOS" with "pMOS" (two places) in the

paragraph beginning at line 7 of column 7, as follows:

nMQOS transistors QN 12 through QN 14 as well as nMOS transistor QN11 drive
pMOS transistor QP1 as a load to adjust the time for pMOS transistor QP1 to be turned
on from an OFF state, i.e., the rise time tr of an output pulse of main driver 11. pMOS

transistors QP22 through QP24 as well as [PMOS] pMOS transistor QP21 drive nMOS
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transistor QN1 as a load to adjust the time for nMOS transistor QN1 to be turned on
from an OFF state, i.e., the fall time tf of an output pulse of main driver 11. The number
of nMOS transistors connected to nMOS transistor QN11 and the number of pMOS
transistors connected to [PMOS] pMOS transistor QP21 are not limited to three, but at
least one nMOS transistor may be connected to nMOS transistor QN11 and at least one

pMOS transistor may be connected to pMOS transistor QP21.

In the issued patent, please replace "PMOS" with "pMOS" in the paragraph

beqinning at line 23 of column 8, as follows:

As described above, [PMOS] pMOS transistors QP2 through QP4 and nMOS
transistors QN2 through QN4 comprise transistors having a small device size whose
effect on the ratio tr/tf is smaller than pMOS transistor QP1 and nMOS transistor QN1.
In FIG. 3, the ratio tr/tf is adjusted using only pMOS transistor QP1 and nMOS transistor

QN1.

In the issued patent, please replace "PMOS" with "pMOS" in the paragraph

beginning at line 29 of column 8, as follows:

If PMOS transistors QP2 through QP4 and nMOS transistors QN2 through QN4
have a large device size, it is possible to adjust the ratio tr/tf with each of the transistors.

In that case, however, the circuit scale is relatively large because it is necessary to add
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the same arrangement as predriver 12 in place of each of inverters INV 11 through INV
16. Therefore, it is preferable as shown in FIG. 3 to adjust the ratio tr/tf with the pair of

[PMOS] pMOS transistors QP1 and nMOS transistor QN1.

In the issued patent, please remove the slash (e.q.. "/") symbol at the line 63 of

column 9 (e.q., "/o4" to become "p4") in the paragraph beginning at line 60 of column 9,

as follows:

pMOS transistors QP34 through QP36 are controlled by respective control

signals /¢l through /@3, and nMOS transistors QN34 through QN36 are controlled by
respective control signals [/p4] 94 through ¢6. Therefore, the ON/OFF states of pMOS
transistors QP31 through QP33 are controlled at the same timing as nMOS transistors
QN12 through QN14 shown in FIG. 3, and the ON/OFF states of nMOS transistors
QN31 through QN33 are controlled at the same timing as pMOS transistors QP22
through QP24 shown in FIG. 3. Other structural and operational details of the output
buffer circuit according to the second embodiment are identical to those of the output

buffer circuit according to the first embodiment, and will not be described below.

In the issued patent, please add the slash symbol in column 11 at line 66 (.e.g.,

“p1 through ¢6, ¢1 through /¢ 6" to become --"¢1 through ¢ 6, /¢ 1 through /e 6"--) in

the paragraph beginning at line 65 of column 11, as follows:
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In FIGS. 10A and 10B, the controllers shown in FIGS. 3 and 7, and control

signals [ol through @6, o1 through/@6] ¢1 through ¢6. /@1 through /@6 which are

supplied from the controller to pMOS transistors QP2 through QP4 and nMOS
transistors QN2 through QN4 of the main driver, and pMOS transistors QP25 through
QP27, pMOS transistors QP34 through QP36, nMOS transistors QN15 through QN17,
and nMOS transistors QN34 through QN36 of the predriver are omitted from the
illustration. However, the circuit arrangement shown in FIGS. 10A and 10B has those

controller and control signals as with the circuit arrangements shown in FIGS. 3 and 7.

In the issued patent, please replace "PMOS" with "pMOS" in the paragraph

beginning at line 51 of column 12, as follows:

Each of [PMOS] pMOS transistor WP1 and nMOS transistor WN1 shown in FIG.
11 may comprise a single MOS transistor, unlike the arrangement shown in FIG. 3, and
each of inverters (WP2, WN2), (WP3, WN3) may comprise a set of pMOS and nMOS

transistors unlike the arrangement shown in FIG. 3.
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Allowable Subject Matter
2. The following is an examiner’s statement of reasons for allowance: The claims
remain allowed for the reasons stated in the previous Notice of Allowance mailed on
01/20/2012.
Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CASSANDRA COX whose telephone number is
(5671)272-1741. The examiner can normally be reached on Monday-Friday from 8:00
AM to 4:30 PM.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donovan Lincoln can be reached on 571-272-1988. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. 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 would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/Cassandra Cox/
Primary Examiner, Art Unit 2816
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NOTICE OF ALLOWANCE AND FEE(S) DUE
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MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC
8321 OLD COURTHOUSE ROAD

SUITE 200 | ART UNIT
VIENNA, VA 22182-3817 "y

COX, CASSANDRAF

PAPER NUMBER |

DATE MAILED: 01/20/2012

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

11/798,773 05/16/2007 Tsugio Takahashi NEC02P155-40-JTB 9228

TITLE OF INVENTION: OUTPUT BUFFER CIRUCIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER
CIRCUIT

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

nonprovisional NO $1740 $0 $0 $1740 04/20/2012
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
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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 status:

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 (f 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.

II. 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.
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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). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
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maintenance fee notifications.
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Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

21254 7590 01/20/2012
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC |\ Cortificate o Mofling or Tramsmission
ereby certify that this Fee(s) Transmittal 1s being deposited wil e Unit
8321 OLD COURTHOUSE ROAD States Postal Service with sufficient postage for first class mail in an envelope
SUITE 200 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

VIENNA, VA 22182-3817

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/798,773 05/16/2007 Tsugio Takahashi NECO02P155-40-JTB 9228
TITLE OF INVENTION: OUTPUT BUFFER CIRUCIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER
CIRCUIT
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $0 $0 $1740 04/20/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
COX, CASSANDRA F 2816 327-170000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ol - 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. ; . . 2
(2) the name of a single firm (having as a member a
[ "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.

|]

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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 [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The 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)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming 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 to take 12 minutes to complete, including gathering, preparing, and
submutting 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 toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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[ apeLicationvo. | FILING DATE FIRST NAMED INVENTOR | ATrorNEY DOCKETNO. | CoNFIRMATIONNO. |
11/798,773 05/16/2007 Tsugio Takahashi NEC02P155-40-JTB 9228
21254 7590 0172072012 I DXAMINER |
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC COX, CASSANDRA F
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SUITE 200 I ART UNIT PAPERNUMBER |
VIENNA, VA 22182-3817 e

DATE MAILED: 01/20/2012

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the
above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
. . 11/798,773 TAKAHASHI, TSUGIO
NOtlce Of AIIOWabIIIty Examiner Art Unit
CASSANDRA COX 2816

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

1. [X] This communication is responsive to amendment filed on 10/13/11.

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

3. X The allowed claim(s) is/are 1-76.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[J Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [X] Certified copies of the priority documents have been received in Application No. 10/320,059 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheei(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20111118
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Application/Control Number: 11/798,773 Page 2
Art Unit: 2816

DETAILED ACTION

Allowable Subject Matter
1. Claims 1-16 are allowed.
2. Claims 1-12 are allowed because the closest prior art of record fails to disclose a
circuit including a predriver with outputs for driving only the first n-channel MOS
transistor and only the first p-channel MOS transistor in combination with the rest of the
limitations of the base claims and any intervening claims. Claims 13-16 are allowed
because the closest prior art of record fails to disclose a circuit including a phase
synchronizing circuit in combination with the rest of the limitations of the base claims
and any intervening claims.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CASSANDRA COX whose telephone number is
(5671)272-1741. The examiner can normally be reached on Monday-Friday from 8:00
AM to 4:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donovan Lincoln can be reached on 571-272-1988. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:
Tsugio TAKAHASHI

Application No. 11/798,773
(Reissue Application of U.S. Patent Group Art Unit: 2816
Assigned No.: 6,894,547)

Filed: May 16, 2007 Examiner: C. Cox

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents

Alexandria, Virginia 22313-1450
MAIL STOP: REISSUE

AMENDMENT UNDER 37 CFR §1.121(h)

Sir:
In response to the Final Office Action mailed on July 13, 2011, Applicant hereby

submits the following.

INTRODUCTORY COMMENTS

Amendments to the specification begin on page 2;
Amendments to the claims begin on page 5; and

Remarks begin on page 13.
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US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

AMENDMENTS TO THE SPECIFICATION

Please amend the specification, as follows:

As indicated on the Certificate of Correction, on the cover page of the issued patent,
in item [56], References Cited, U.S. Patent Documents, add the following:
--5,914,618 --

In the issued patent, please replace “PMOS” with “pMOS” in the paragraph
beginning at line 21 of column 6, as follows:

PMOS pMOS transistors QP1 through QP4 have respective sources connected to a
power supply, and nMOS transistors QN1 through QN4 have respective sources connected to
a ground potential. pMOS transistors QP1 through QP4 and nMOS transistors QN1 through
QN4 have respective drains connected to DQ terminal. pMOS transistor QP1 and nMOS
transistor QN1 have respective gates connected to predriver 12, and pMOS transistors QP2
through QP4 and nMOS transistors QN2 through QN4 have respective gates connected to

controller 13.

In the issued patent, please replace “PMOS” with “pMOS” in the paragraph
beginning at line 31 of column 6, as follows:

PMOS pMOS transistors QP2 through QP4 as well as pMOS transistor QP1 drive

the load connected to DQ terminal to adjust the output impedance when high-level data is

output from main driver 11. nMOS transistors QN2 through QN4 as well as nMOS transistor
NP1 drive the load connected to DQ terminal to adjust the output impedance when low-level

data is output from main driver 11.

EX1002 / Page 38 of 379
Western Digital Technologies, Inc.



US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

In the issued patent, please replace “PMOS” with “pMOS” (two places) in the
paragraph beginning at line 7 of column 7. as follows:

nMOS transistors QN 12 through QN 14 as well as nMOS transistor QN11 drive
pMOS transistor QP1 as a load to adjust the time for pMOS transistor QP1 to be turned on
from an OFF state, i.e., the rise time tr of an output pulse of main driver 11. pMOS transistors
QP22 through QP24 as well as PMOS pMOS transistor QP21 drive nMOS transistor QN1 as
a load to adjust the time for nMOS transistor QN1 to be turned on from an OFF state, i.e., the
fall time tf of an output pulse of main driver 11. The number of nMOS transistors connected
to nMOS transistor QN11 and the number of pMOS transistors connected to PMOS pMOS
transistor QP21 are not limited to three, but at least one nMOS transistor may be connected to
nMOS transistor QN 11 and at least one pMOS transistor may be connected to pMOS
transistor QP21.

In the issued patent, please replace “PMOS” with “pMOS” in the paragraph
beginning at line 23 of column 8. as follows:

As described above, PMOS pMOS transistors QP2 through QP4 and nMOS
transistors QN2 through QN4 comprise transistors having a small device size whose effect on
the ratio tr/tf is smaller than pMOS transistor QP1 and nMOS transistor QN1. In FIG. 3, the
ratio tr/tf is adjusted using only pMOS transistor QP1 and nMOS transistor QN1.

In the issued patent, please replace “PMOS> with “pMOS” in the paragraph
beginning at line 29 of column 8. as follows:

If pMOS transistors QP2 through QP4 and nMOS transistors QN2 through QN4
have a large device size, it is possible to adjust the ratio tr/tf with each of the transistors. In
that case, however, the circuit scale is relatively large because it is necessary to add the same
arrangement as predriver 12 in place of each of inverters INV 11 through INV16. Therefore, it
is preferable as shown in FIG. 3 to adjust the ratio tr/tf with the pair of PMOS pMOS.
transistors QP1 and nMOS transistor QN1.
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US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

In the issued patent, please remove the slash (e.g., “/”) symbol at the line 63 of
column 9 (e.g., “/@4” to become “@4”) in the paragraph beginning at line 60 of column 9, as
follows:

pMOS transistors QP34 through QP36 are controlled by respective control signals
/@1 through /@3, and nMOS transistors QN34 through QN36 are controlled by respective
control signals [[/@4]] @4 through 6. Therefore, the ON/OFF states of pMOS transistors
QP31 through QP33 are controlled at the same timing as nMOS transistors QN12 through
QN14 shown in FIG. 3, and the ON/OFF states of nMOS transistors QN3 1 through QN33 are
controlled at the same timing as pMOS transistors QP22 through QP24 shown in FIG. 3.
Other structural and operational details of the output buffer circuit according to the second
embodiment are identical to those of the output buffer circuit according to the first

embodiment, and will not be described below.

In the issued patent, please add the slash symbol in column 11 at line 66 (.e.g., “¢ |
through ¢ 6, ¢ 1 through /¢ 6” to become —“¢ 1 through ¢ 6, /¢ 1 through /$6>--) in the
paragraph beginning at line 65 of column 11, as follows:

In FIGS. 10A and 10B, the controllers shown in FIGS. 3 and 7, and control signals
ot-through-©6,-¢l-through-/96 ¢l through ¢6, /91 through /06 which are supplied from the
controller to pMOS transistors QP2 through QP4 and nMOS transistors QN2 through QN4 of
the main driver, and pMOS transistors QP25 through QP27, pMOS transistors QP34 through
QP36, nMOS transistors QN15 through QN17, and nMOS transistors QN34 through QN36

of the predriver are omitted from the illustration. However, the circuit arrangement shown in

FIGS. 10A and 10B has those controller and control signals as with the circuit arrangements

shown in FIGS. 3 and 7.

In the issued patent, please replace “PMOS” with “pMOS” in the paragraph
beginning at line 51 of column 12. as follows:

Each of PMOS pMOS transistor WP1 and nMOS transistor WN1 shown in FIG. 11
may comprise a single MOS transistor, unlike the arrangement shown in FIG. 3, and each of
inverters (WP2, WN2), (WP3, WN3) may comprise a set of pMOS and nMOS transistors

unlike the arrangement shown in FIG. 3.
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US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Amended) An output buffer circuit for outputting data in the form of an input
pulse train at a predetermined output impedance and slew rate, comprising:

a main driver having at least a pair of a first p-channel MOS transistor and a first n-
channel MOS transistor for driving a load according to said data, and at least a pair of a
second p-channel MOS transistor and a second n-channel MOS transistor for driving said
load in coaction with said first p-channel MOS transistor and said first n-channel MOS
transistor;

a predriver with outputs for driving only said first in-ehannrel n-channel MOS
transistor and only said first p-channel MOS transistor having at least a pair of a third p-
channel MOS transistor and a third n-channel MOS transistor for driving said first p-channel
MOS transistor according to said data, at least a pair of a fourth p-channel MOS transistor
and a fourth n-channel MOS transistor for driving said first n-channel MOS transistor
according to said data, at least one fifth n-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third n-channel MOS transistor, and at least one
fifth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor,

wherein the output of the predriver is directly connected only to said first p-channel

MOS transistor and said first n-channel MOS transistor of said main driver.

5
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(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI])

2. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

equal to each other.

3. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

different from each other.

4. (Original) The output buffer circuit according to claim 1, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

5. (Amended) An output buffer circuit for outputting data in the form of an input

pulse train at a predetermined output impedance and slew rate, comprising:

a main driver with-oeutputs-for-driving-only-said-firstn-channel MOS-transistor-and-
enly-said-first p-channel MOS-transistor having at least a pair of a first p-channel MOS

transistor and a first n-channel MOS transistor for driving a load according to said data, and
at least a pair of a second p-channel MOS transistor and a second n-channel MOS transistor
for driving said load in coaction with said first p-channel MOS transistor and said first n-

channel MOS transistor;
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(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

a predriver with outputs for driving only said first n-channel MOS transistor and

only said first p-channel MOS transistor having at least a pair of a third p-channel MOS

transistor and a third n-channel MOS transistor for driving said first p-channel MOS
transistor according to said data, at least a pair of a fourth p-channel MOS transistor and a
fourth n-channel MOS transistor for driving said first n-channel MOS transistor according to
said data, at least one fifth n-channel MOS transistor for driving said first p-channel MOS
transistor in coaction with said third n-channel MOS transistor, at least one fifth p-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third p-
channel MOS transistor, at least one sixth p-channel MOS transistor for driving said first n-
channel MOS transistor in coaction with said fourth p-channel MOS transistor, and at least
one sixth n-channel MOS transistor for driving said first n-channel MOS transistor in
coaction with said fourth n-channel MOS transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, wherein the output of the predriver is directly connected only to said

first p-channel MOS transistor and said first n-channel MOS transistor of said main driver.

6. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistor, said
sixth n-channel MOS transistor, and said sixth p-channel MOS transistor are equal to each

other.
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7. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistors, said
sixth n-channel MOS transistors, and said sixth p-channel MOS transistors are different from

each other.

8. (Original)  The output buffer circuit according to claim 5, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

9. (Original)  An integrated semiconductor circuit device comprising:

an output buffer circuit according to claim 1; and

a delay monitor circuit identical in circuit arrangement to said output buffer circuit
and having transistors controlled according to said control signals in the same manner as with
said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

10.  (Original) An integrated semiconductor circuit device comprising:
an output buffer circuit according to claim 5; and
a delay monitor circuit identical in circuit arrangement to said output buffer circuit

and having transistors controlled according to said control signals in the same manner as with

8
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said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

11. (Original) The integrated semiconductor circuit device according to claim 9,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

12.  (Original) The integrated semiconductor circuit device according to claim 10,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

13. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer circuit comprising: a main
driver having at least a pair of a first p-channel MOS transistor and a first n-channel MOS
transistor for driving a load according to said data, and at least a pair of a second p-channel
MOS transistor and a second n-channel MOS transistor for driving said load in coaction with
said first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to said data, at least one fifth n-channel

MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-

9
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channel MOS transistor, and at least one fifth p-channel MOS transistor for driving said first
n-channel MOS transistor in coaction with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor; and

a phase synchronizing circuit including a delay monitor circuit comprising a
plurality of capacitors for controlling the delay of the data output from said output buffer
circuit by respective delays, and a plurality of switches for selectively enabling and disabling
said capacitors to delay the data according to said control signals, said delay monitor circuit
having an output terminal connected to a dummy load determined from an actual load of said
output buffer circuit based on a transistor size ratio between said output buffer circuit and

said delay monitor circuit.

14. (Original) The integrated semiconductor circuit device according to claim 13,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

15. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer comprising: a main driver
having at least a pair of a first p-channel MOS transistor and a first n-channel MOS transistor
for driving a load according to said data, and at least a pair of a second p-channel MOS

transistor and a second n-channel MOS transistor for driving said load in coaction with said

10
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first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to said data, at least one fifth n-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-
channel MOS transistor, at least one fifth p-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third p-channel MOS transistor, at least one
sixth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor, and at least one sixth n-channel MOS transistor
for driving said first n-channel MOS transistor in coaction with said fourth n-channel MOS
transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, and a phase synchronizing circuit including a delay monitor circuit
comprising a plurality of capacitors for controlling the delay of the data output from said
output buffer circuit by respective delays, and a plurality of switches for selectively enabling
and disabling said capacitors to delay the data according to said control signals, said delay
monitor circuit having an output terminal connected to a dummy load determined from an
actual load of said output buffer circuit based on a transistor size ratio between said output

buffer circuit and said delay monitor circuit.
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16. (Original) ~The integrated semiconductor circuit device according to claim 15,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

17-48. (Cancelled)
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REMARKS

Claims 1-16 remain pending, of which claims | and 5 have been amended from the
version of the original patent. Claims 17-24 were previously cancelled and now claims 25-
48 are cancelled without prejudice or disclaimer, in an attempt to expedite prosecution. This

Amendment makes no new claim amendments or specification amendments from the version

of the Preliminary Amendment filed on May 16, 2007, except for the cancellation of claims
17-48.

It is noted that the claim amendments herein, if any, are made only for more
particularly pointing out the invention and not for distinguishing the invention over the prior
art, narrowing the claims, or for any statutory requirements of patentability.

Further, it is noted that, notwithstanding any claim amendments made herein,
Applicant’s intent is to encompass equivalents of all claim elements, even if amended herein
or later during prosecution.

Claims 25-48 stand rejected under 35 USC §251 as allegedly improperly recapturing
claimed subject matter surrendered in the application for the parent application. Although
Applicant does not agree with the Examiner’s evaluation of record, in an effort to expedite
prosecution, these claims have been canceled without prejudice or prejudice, thereby
rendering moot this rejection.

The Examiner also requested that the specification changes be shown using the
entire text of the modified paragraph. Applicant has provided the specification amendments

in the requested format.
CONCLUSION

In view of the foregoing, Applicant submits that claims 1-16, all the claims presently

pending in the application, are patentably distinct over the prior art of record and are

allowable, and that the application is in condition for allowance.  Such action would be

appreciated.

Should the Examiner find the application to be other than in condition for allowance,
the Examiner is requested to contact the undersigned attorney at the local telephone number

listed below to discuss any other changes deemed necessary for allowance in a telephonic or

13
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personal interview.

To the extent necessary, Applicant petitions for an extension of time under 37 CFR
§1.136. The Commissioner is authorized to charge any deficiency in fees, including
extension of time fees, or to credit any overpayment in fees to Attorney’s Deposit Account
No. 50-0481.

Respectfully Submitted,

Date:  October 13, 2011

Registration No. 34,386

MCGINN INTELLECTUAL PROPERTY
LAW GROUP, PLLC

8321 Old Courthouse Road, Suite 200

Vienna, VA 22182-3817

(703) 761-4100

Customer No. 21254

14
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Office Action Summary Examiner Art Unit
CASSANDRA COX 2816

-- 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 THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IX Responsive to communication(s) filed on 07 June 2011.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-48is/are pending in the application.
4a) Of the above claim(s) 17-24 is/are withdrawn from consideration.
5)X Claim(s) 1-16is/are allowed.
6)X] Claim(s) 25-48 is/are rejected.
7)[ Claim(s) _____is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)X The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 16 May 2007 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.X Certified copies of the priority documents have been received in Application No. 10/320,059.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110705
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DETAILED ACTION

Response to Amendment
1. Applicant's request for reconsideration of the finality of the rejection of the last

Office action is persuasive and, therefore, the finality of that action is withdrawn.

2. The reissue declaration is acceptable.

Reissue Applications

1. The Amendment to the Specification (filed on 5/16/07 & 6/7/11) is not in
compliance with 37 CFR 1.173(b)(1) & (d)(1),(2) (see MPEP 1453).

According to 37 CFR 1.173 (b)(1) & (d)(1),(2),

(v Making amendments in a reissue application | An amendment in a reissue
application 15 made either by physically mcorporating the changes into the
specification when the application iz filed, or by a separate amendment paper. If
amendment 15 made by incorporation, markings pursuant to paragraph (d) of this
section must be used. If amendment is made by an amendment paper, the paper
must direct that specified changes be made, as follows:

(1) Specification other than the claims | Changes to the specification, other
than to the claims, must be made by submission of the entire text of an added
of rewtitten paragraph, including markings pursuant to paragraph (d) of this
section, except that an entire paragraph may be deleted by a statement
deleting the paragraph without pre sentation of the text of the paragraph. The
precige point in the specification must be identified where any added or
rewritten paragraph 1s located. This paragraph applies whether the
amendment iz submitted on paper or compact disc (see §§ 1.52{e) 1} and
1.22 7Y, but not for discs submitted under § 1.82 1)
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() Charges shown by markings . Any change s relative to the patent being
reissued which are tnade to the specification, including the claitns, upon filing, or
by an amendment paper in the reissue application, must nclude the following

tatlings:
(1} The matter to be omtted by reissue must be enclozsed i brackets; and

(21 The matter to be added by reissue must be undetrlined, except for
amendments subtnitted on compact dizcs (§§ 1.96 and 1.821{c)). Matter
added by reissue on compact discs must be preceded with “<TT>" and end
with “</TT=" to propetly identifiy the tatenial being added.

2. Claims 25-48 are rejected under 35 U.S.C. 251 as being an improper recapture
of broadened claimed subject matter surrendered in the application for the patent upon
which the present reissue is based. See Pannu v. Storz Instruments Inc., 258 F.3d
1366, 59 USPQ2d 1597 (Fed. Cir. 2001); Hester Industries, Inc. v. Stein, Inc., 142 F.3d
1472, 46 USPQ2d 1641 (Fed. Cir. 1998); In re Clement, 131 F.3d 1464, 45 USPQ2d
1161 (Fed. Cir. 1997), Ball Corp. v. United States, 729 F.2d 1429, 1436, 221 USPQ
289, 295 (Fed. Cir. 1984). A broadening aspect is present in the reissue which was not
present in the application for patent. The record of the application for the patent shows
that the broadening aspect (in the reissue) relates to claim subject matter that applicant
previously surrendered during the prosecution of the application. Accordingly, the
narrow scope of the claims in the patent was not an error within the meaning of 35
U.S.C. 251, and the broader scope of claim subject matter surrendered in the
application for the patent cannot be recaptured by the filing of the present reissue
application.

According to ‘Three Step Test for Recapture” (see MPEP 1412.02):
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(1) Whether the reissue claims are broader in scope than the original patent
claims.

The new independent claim 17 broadened the patent claim 1 by deleting the predriver
structure (see col. 12, lines 6-19 and lines 28-30).

(2) Whether the broader aspects of the reissue claims relate to subject matter
surrendered in the original prosecution.

A review of the prosecution of original application No. 10/320,059 (US Pat.
6,894,547) reveals that:

1) Inresponse to the Final Rejection on 4/6/04, rejecting claims 1-10 over Atsushi (JP
‘986) under 35 USC 102(b), the applicant amended the claim 1 by inserting “predriver is
directly connected only to said first p-channel MOS transistor and said first n-channel
MOS transistor of said main driver” (see Amendment filed on 6/11/04).

i) Moreover, the applicant argued in response to the Final Rejection,

Tuning to the ryjeotion of oiadws 1210 under 35 USC §1892 ax enticipated by Atnuhi
£ Publiogtion Mo, 2001-068088), claims | and 4 have been amended to includs the feature that
| the cutpa of the pradrver s only discotly connpatad to the fiest pohaonel MOS cansistor sud

the Srvt n-channed MOS tosasistor of the madn Jriver, Atswahd does mot antivipase this feansre,

Thus, the omitted structure of the predriver was surrendered during the
prosecution of the original application (which became the patent to be reissued).

(3) Whether the reissue claims were materially narrowed in other respects, so that
the claims may not have been enlarged, and hence avoid the recapture rule.

The recapture rule cannot be avoided since new independent claims 25, 27, 29,
31, 35, 39, 43, 45, and 47 are not materially narrower in other aspects of the claimed
invention.

Allowable Subject Matter

3. Claims 1-16 are allowed.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CASSANDRA COX whose telephone number is
(571)272-1741. The examiner can normally be reached on Monday-Friday from 8:00
AM to 4:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donovan Lincoln can be reached on 571-272-1988. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. 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 would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/Cassandra Cox/
Primary Examiner, Art Unit 2816
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

Tsugio TAKAHASH]I

Application No. 11/798,773
(Reissue Application of U.S. Patent Group Art Unit: 2816
Assigned No.: 6,894,547)

Filed: May 16, 2007 Examiner: C. Cox

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents
Alexandria, Virginia 22313-1450
MAIL STOP: REISSUE

BOX AF.

AMENDMENT UNDER 37 CFR §1.116

Sir:
In response to the Final Office Action mailed on March 7, 2011, Applicant hereby

submits the following.

INTRODUCTORY COMMENTS OKTO ENTER: /C.C/

Amendments to the specification begin on page 2;
Amendments to the claims begin on page 3; and

Remarks begin on page 22.

As an initial matter, it is noted that the version of the amendments to thc
specification and claims contained herein does not differ from the version of the preliminary
amendment filed on May 16, 2007, or the Amendment filed on July 2, 2010, except that
claims 17-24 are cancelled without prejudice or disclaimer, in an effort to expedite

prosecution.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

Tsugio TAKAHASHI

Application No. 11/798,773
(Reissue Application of U.S. Patent Group Art Unit: 2816
Assigned No.: 6,894,547)

Filed: May 16, 2007 Examiner: C. Cox

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents
Alexandria, Virginia 22313-1450
MAIL STOP: REISSUE

BOX A.F.

AMENDMENT UNDER 37 CFR §1.116

Sir:
In response to the Final Office Action mailed on March 7, 2011, Applicant hereby

submits the following.

INTRODUCTORY COMMENTS

Amendments to the specification begin on page 2;
Amendments to the claims begin on page 3; and

Remarks begin on page 22.

As an initial matter, it is noted that the version of the amendments to the
specification and claims contained herein does not differ from the version of the preliminary
amendment filed on May 16, 2007, or the Amendment filed on July 2, 2010, except that
claims 17-24 are cancelled without prejudice or disclaimer, in an effort to expedite

prosecution.
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AMENDMENTS TO THE SPECIFICATION

Please amend the specification, as follows:

As indicated on the Certificate of Correction, on the cover page of the issued patent,
in item [56], References Cited, U.S. Patent Documents, add the following:
--5,914,618 --

In the issued patent, please replace “PMOS” with “pMOS” in each of:
- column 6 at line 21;

- column 6 at line 31;

- column 7 at line 12;

- column 7 at line 17;

- column § at line 23;

- column 8 at line 36; and

- column 12 at line 51.

In the issued patent, please remove the slash (e.g., /") symbol at the following
location:

- In column 9 at line 63, **/$4” to become --¢ 4 --.

In the issued patent, please add the slash symbol as follows:
- Incolumn 11 at line 66, “¢ 1 through g6, ¢ 1 through /¢ 6” to become
--¢ 1 through ¢ 6, /¢ 1 through /¢ 67--;
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AMENDMENTS TO THE CLAIMS

Please cancel claims 17-24 without prejudice or disclaimer and amend the claims as

follows:

1. (Amended) An output buffer circuit for outputting data in the form of an input
pulse train at a predetermined output impedance and slew rate, comprising:

a main driver having at least a pair of a first p-channel MOS transistor and a first n-
channel MOS transistor for driving a load according to said data, and at least a pair of a
second p-channe! MOS transistor and a second n-channel MOS transistor for driving said
load in coaction with said first p-channel MOS transistor and said first n-channel MOS
transistor;

a predriver with outputs for driving only said first [in-channel] n-channel MOS
transistor and only said first p-channel MOS transistor having at least a pair of a third p-
channel MOS transistor and a third n-channel MOS transistor for driving said first p-channel
MOS transistor according to said data, at least a pair of a fourth p-channel MOS transistor
and a fourth n-channel MOS transistor for driving said first n-channel MOS transistor
according to said data, at least one fifth n-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third n-channel MOS transistor, and at least one
fifth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor,

wherein the output of the predriver is directly connected only to said first p-channel

3
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MOS transistor and said first n-channel MOS transistor of said main driver.

2. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

equal to each other.

3. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

different from each other.

4. (Original) The output buffer circuit according to claim 1, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

5. (Amended) An output buffer circuit for outputting data in the form of an input
pulse train at a predetermined output impedance and slew rate, comprising:

a main driver [with outputs for driving only said first n-channel MOS transistor and
only said first p-channel MOS transistor] having at least a pair of a first p-channel MOS
transistor and a first n-channel MOS transistor for driving a load according to said data, and
at least a pair of'a second p-channel MOS transistor and a second n-channel MOS transistor

for driving said load in coaction with said first p-channel MOS transistor and said first n-

4
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channel MOS transistor;

a predriver with outputs for driving only said first n-channel MOS transistor and

only said first p-channel MOS transistor having at least a pair of a third p-channel MOS

transistor and a third n-channel MOS transistor for driving said first p-channel MOS
transistor according to said data, at least a pair of a fourth p-channel MOS transistor and a
fourth n-channel MOS transistor for driving said first n-channel MOS transistor according to
said data, at least one fifth n-channel MOS transistor for driving said first p-channel MOS
transistor in coaction with said third n-channel MOS transistor, at least one fifth p-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third p-
channel MOS transistor, at least one sixth p-channel MOS transistor for driving said first n-
channel MOS transistor in coaction with said fourth p-channel MOS transistor, and at least
one sixth n-channel MOS transistor for driving said first n-channel MOS transistor in
coaction with said fourth n-channel MOS transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, wherein the output of the predriver is directly connected only to said

first p-channel MOS transistor and said first n-channel MOS transistor of said main driver.

6. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistor, said

sixth n-channel MOS transistor, and said sixth p-channel MOS transistor are equal to each

5
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other.

7. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistors, said
sixth n-channel MOS transistors, and said sixth p-channel MOS transistors are different from

each other.

8. (Original)  The output buffer circuit according to claim 5, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

9. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit according to claim 1; and

a delay monitor circuit identical in circuit arrangement to said output buffer circuit
and having transistors controlled according to said control signals in the same manner as with
said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

10. (Original) An integrated semiconductor circuit device comprising:
an output buffer circuit according to claim 5; and

a delay monitor circuit identical in circuit arrangement to said output buffer circuit

6
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and having transistors controlled according to said control signals in the same manner as with
said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

11. (Original) The integrated semiconductor circuit device according to claim 9,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

12. (Original) The integrated semiconductor circuit device according to claim 10,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

13. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer circuit comprising: a main
driver having at least a pair of a first p-channel MOS transistor and a first n-channel MOS
transistor for driving a load according to said data, and at least a pair of a second p-channel
MOS transistor and a second n-channel MOS transistor for driving said load in coaction with
said first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for

driving said first n-channel MOS transistor according to said data, at least one fifth n-channel

7
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MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-
channel MOS transistor, and at least one fifth p-channel MOS transistor for driving said first
n-channel MOS transistor in coaction with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor; and

a phase synchronizing circuit including a delay monitor circuit comprising a
plurality of capacitors for controlling the delay of the data output from said output buffer
circuit by respective delays, and a plurality of switches for selectively enabling and disabling
said capacitors to delay the data according to said control signals, said delay monitor circuit
having an output terminal connected to a dummy load determined from an actual load of said
output buffer circuit based on a transistor size ratio between said output buffer circuit and

said delay monitor circuit.

14. (Original) The integrated semiconductor circuit device according to claim 13,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

15. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer comprising: a main driver
having at least a pair of a first p-channel MOS transistor and a first n-channel MOS transistor

for driving a load according to said data, and at least a pair of a second p-channel MOS

8
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transistor and a second n-channel MOS transistor for driving said load in coaction with said
first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to said data, at least one fifth n-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-
channel MOS transistor, at least one fifth p-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third p-channel MOS transistor, at least one
sixth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor, and at least one sixth n-channel MOS transistor
for driving said first n-channel MOS transistor in coaction with said fourth n-channel MOS
transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, and a phase synchronizing circuit including a delay monitor circuit
comprising a plurality of capacitors for controlling the delay of the data output from said
output buffer circuit by respective delays, and a plurality of switches for selectively enabling
and disabling said capacitors to delay the data according to said control signals, said delay
monitor circuit having an output terminal connected to a dummy load determined from an
actual load of said output buffer circuit based on a transistor size ratio between said output

buffer circuit and said delay monitor circuit.
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16. (Original) The integrated semiconductor circuit device according to claim 15,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

17-24. (Cancelled)

25. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver; and

a predriver comprising a third transistor and a fourth transistor which are connected

in parallel between a supply line of a second voltage and an output node of said predriver

wherein a control electrode of said first transistor is connected to the output node of

said predriver, a control electrode of said second transistor is connected to an input node for

receiving an impedance control signal. said third transistor drives said first transistor, a

control electrode of said fourth transistor is coupled to an input node for receiving a slew rate

control signal, and said fourth transistor selectively drives said first transistor in accordance

with a logical level of said slew rate control signal.

26. (New) The output buffer circuit according to claim 25, wherein each of said

first transistor and said second transistor is a p-channe] MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor

or wherein each of said first transistor and said second transistor is an n-channel

10
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MOS transistor and each of said third transistor, and said fourth transistor is a p-channel

MOS transistor.

27. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver; and

a predriver comprising a third transistor and a plurality of fourth transistors, said

third transistor and said plurality of fourth transistors being connected in parallel to each

other between a supply line of a second voltage and an output node of said predriver

wherein a control electrode of said first transistor is connected to the output node of

said predriver, and a control electrode of said second transistor is connected to an input node

for receiving an impedance control signal

wherein said third transistor drives said first transistor,

and wherein control electrodes of said plurality of fourth transistors are coupled to

respective input nodes for receiving slew rate control signals, and each of said plurality of

fourth transistors selectively drives said first transistor in accordance with a logical level of

each slew rate control signal.

28. (New) The output buffer circuit according to claim 27. wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said plurality of fourth transistors is an n-channel MOS transistor.

or wherein each of said first transistor and said second transistor is an n-channel

MOS transistor, and each of said third transistor and said plurality of fourth transistors is a p-

11
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channel MOS transistor.

29. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver: and

a predriver comprising a third transistor, a fourth transistor and a fifth transistor, said

third transistor and said fourth transistor being connected in parallel between a supply line of

a second voltage and an output node of said predriver. and said fifth transistor being

connected between a supply line of said first voltage and said output node of said predriver

wherein a control electrode of said first transistor is connected to the output node of

said predriver, and a control electrode of said second transistor is connected to an input node

for receiving an impedance control signal

wherein said third transistor and said fifth transistor complementally drive said first

transistor,

and wherein a control electrode of said fourth transistor is coupled to an input node

for receiving a slew rate control signal, and said fourth transistor selectively drives said first

transistor in a complementary manner to said fifth transistor in accordance with a logical

level of said slew rate control signal.

30. (New) The output buffer circuit according to claim 29, wherein each of said

first transistor, said second transistor and said fifth transistor is a p-channel MOS transistor

and each of said third transistor and said fourth transistor is an n-channel MOS transistor

or wherein each of said first transistor, said second transistor and said fifth transistor

12
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is an n-channel MOS transistor. and each of said third transistor and said fourth transistor is a

p-channel MOS transistor.

31. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver

wherein a control electrode of said first transistor is connected to an output node of a

first predriver for adjusting a slew rate of said main driver, a control electrode of said third

transistor is connected to an output node of a second predriver for adjusting the slew rate of

said main driver, and control electrodes of said second transistor and said fourth transistor are

connected to respective input nodes each for receiving an impedance control signal.

32. (New) The output buffer circuit according to claim 31, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor.

33. (New) The output buffer circuit according to claim 31, wherein a slew rate

control signal applied to said first predriver and said impedance control signal applied to said

control electrode of said second transistor are generated from a first signal, and a slew rate

control signal applied to said second predriver and said impedance control signal applied to

said control electrode of said fourth transistor are generated from a second signal.
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34. (New) The output buffer circuit according to claim 33, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor,

35, (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors. a third

transistor and a fourth transistor,

wherein said first transistor and said plurality of second transistors are connected in

parallel to each other between a supply line of a first voltage and an output node of said main

driver, and said third transistor and said fourth transistor are connected in parallel between a

supply line of a second voltage and said output node of said main driver,

and wherein a control electrode of said first transistor is connected to an output node

of a first predriver for adjusting a slew rate of said main driver, a control electrode of said

third transistor is connected to an output node of a second predriver for adjusting the slew

rate of said main driver, and control electrodes of said plurality of second transistors and said

fourth transistor are connected to respective input nodes each for receiving an impedance

control signal.

36. (New) The output buffer circuit according to claim 35, wherein each of said

first transistor and said plurality of second transistors is a p-channe] MOS transistor, and each

of said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said plurality of second transistors is an n-

channel MOS transistor, and each of said third transistor and said fourth transistor is a p-

channel MOS transistor.
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37. (New) The output buffer circuit according to claim 35, wherein said impedance

control signals applied to said control electrodes of said plurality of second transistors are

generated from respective first signals from which slew rate control signals applied to said

first predriver are generated, and a slew rate control signal applied to said second predriver

and said impedance control signal applied to said control electrode of said fourth transistor

are generated from a second signal.

38. (New) The output buffer circuit according to claim 37, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said plurality of second transistors is an n-

channel MOS transistor, and each of said third transistor and said fourth transistor is a p-

channel MOS transistor.

39. (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors, a third

transistor and a plurality of fourth transistors,

wherein said first transistor and said plurality of second transistors are connected in

parallel to each other between a supply line of a first voltage and an output node of said main

driver, and said third transistor and said plurality of fourth transistors are connected in

parallel to each other between a supply line of a second voltage and said output node of said

main driver,

and wherein a control electrode of said first transistor is connected to an output node

15
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of a first predriver for adjusting a slew rate of said main driver. a control electrode of said

third transistor is connected to an output node of a second predriver for adjusting the slew

rate of said main driver, and control electrodes of said plurality of second transistors and said

plurality of fourth transistors are connected to respective input nodes each for receiving an

impedance control signal.

40. (New) The output buffer circuit according to claim 39, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said plurality of fourth transistors is an n-channel MOS transistor.

41. (New) The output buffer circuit according to claim 39, wherein said impedance

control signals applied to said control electrodes of said plurality of second transistors are

generated from respective first signals from which slew rate control signals applied to said

first predriver are generated, and said impedance control signals applied to said control

electrodes of said plurality of fourth transistors are generated from respective second signals

from which slew rate control signals applied to said second predriver are generated.

42. (New) The output buffer circuit according to claim 41, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said plurality of fourth transistors is an n-channel MOS transistor.

43. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

16
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driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver:

a first predriver comprising a fifth transistor and a sixth transistor which are

connected in parallel between a supply line of said second voltage and an output node of said

first predriver; and

a second predriver comprising a seventh transistor and an eighth transistor which are

connected in parallel between a supply line of said first voltage and an output node of said

second predriver

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node

of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor drives said first transistor, and said sixth transistor

selectively drives said first transistor in accordance with a logical level of a slew rate control

signal which is applied to a control electrode of said sixth transistor,

and wherein said seventh transistor drives said third transistor, and said eighth

transistor selectively drives said third transistor in accordance with a logical level of a slew

rate control signal which is applied to a control electrode of said eighth transistor.

44. (New) The output buffer circuit according to claim 43, wherein each of said

first transistor, said second transistor, said seventh transistor and said eighth transistor is a p-

channel MOS transistor, and each of said third transistor, said fourth transistor, said fifth

transistor and said sixth transistor is an n-channel MOS transistor.
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45. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor, a sixth transistor and a seventh

transistor, said fifth transistor and said sixth transistor being connected in parallel between a

supply line of said second voltage and an output node of said first predriver, and said seventh

transistor being connected between a supply line of said first voltage and said output node of

said first predriver; and

a second predriver comprising an eighth transistor, a ninth transistor and a tenth

transistor, said eighth transistor and said ninth transistor being connected in parallel between

a supply line of said first voltage and an output node of said second predriver, and said tenth

transistor being connected between a supply line of said second voltage and said output node

of said second predriver,

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node

of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor and said seventh transistor complementally drive said

first transistor, and said sixth transistor selectively drives said first transistor in a

complementary manner to said seventh transistor in accordance with a logical level of a slew
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rate control signal which is applied to a control electrode of said sixth transistor,

and wherein said eighth transistor and said tenth transistor complementally drive

said third transistor, and said ninth transistor selectively drives said third transistor in a

complementary manner to said tenth transistor in accordance with a logical level of a slew

rate control signal which is applied to a control electrode of said ninth transistor.

46. (New) The output buffer circuit according to claim 45, wherein each of said

first transistor, said second transistor. said seventh transistor, said eighth transistor and said

ninth transistor is a p-channel MOS transistor, and each of said third transistor, said fourth

transistor, said fifth transistor, said sixth transistor and said tenth transistor is an n-channel

MOS transistor.

47. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver. and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver;

a first predriver comprising a {ifth transistor, a sixth transistor, a seventh transistor

and an eighth transistor, said fifth transistor and said sixth transistor being connected in

parallel between a supply line of said first voltage and an output node of said first predriver,

and said seventh transistor and said eighth transistor being connected in parallel between a

supply line of said second voltage and said output node of said first predriver; and

a second predriver comprising a ninth transistor, a tenth transistor, an eleventh

transistor and a twelfth transistor, said ninth transistor and said tenth transistor being
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connected in parallel between a supply line of said first voltage and an output node of said

second predriver, and said eleventh transistor and said twelfth transistor being connected in

parallel between a supply line of said second voltage and said output node of said second

predriver,

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node

of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor and said seventh transistor complementally drive said

first transistor. and said sixth transistor and said eighth transistor selectively and

complementally drive said first transistor in accordance with logical levels of slew rate

control signals which are applied to respective control electrodes of said sixth transistor and

said eighth transistor

and wherein said ninth transistor and said eleventh transistor complementally drive

said third transistor, and said tenth transistor and said twelfth transistor selectively and

complementally drive said third transistor in accordance with logical levels of slew rate

control signals which are applied to respective control electrodes of said tenth transistor and

said twelfth transistor.

48. (New) The output buffer circuit according to claim 47, wherein each of said

first transistor, said second transistor, said fifth transistor, said sixth transistor, said ninth

transistor and said tenth transistor is a p-channel MOS transistor, and each of said third

transistor, said fourth transistor, said seventh transistor, said eighth transistor, said eleventh
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transistor and said twelfth transistor is an n-channel MOS transistor.
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REMARKS

Applicant gratefully acknowledges SPRE Ham for courtesies extended during a brief
telephone interview dated June 1, 2011, during which alleged deficiencies of the previously-
filed Reissue Declaration were discussed. SPRE Ham indicated that the proposed
Declaration (attached hereto) would overcome these alleged deficiencies.

Entry of this response is proper since it provides a proper executed Supplemental
Reissue Declaration and since the only claim amendments cancel claims 17-24, thereby
permitting the remaining claims to pass to allowance.

Claims 1-16 and 25-48 remain pending, of which claims 1 and 5 have been amended
from the version of the original patent, and new claims 25-48 have been added to the claims
of the original patent. Claims 17-24 are cancelled without prejudice or disclaimer, in an

attempt to expedite prosecution. This Amendment makes no new claim amendments or

specification amendments from the version of the Preliminary Amendment filed on May 16,

2007, or the Amendment of July 2, 2010, except for the cancellation of claims 17-24.

It is noted that the claim amendments herein, if any, are made only for more
particularly pointing out the invention and not for distinguishing the invention over the prior
art, narrowing the claims, or for any statutory requirements of patentability.

Further, it is noted that, notwithstanding any claim amendments made herein,
Applicant’s intent is to encompass equivalents of all claim elements, even if amended herein
or later during prosecution.

The Examiner alleges that the reissue oath/declaration is defective because it
allegedly fails to identify at least one error relied upon to support the reissue application.

Claims 1-48 stand rejected under 37 CFR §1.175 based on the alleged defective
oath/declaration.

In response, Applicant submits a newly executed Supplemental Reissue Declaration.

In a voice mail received from Examiner Cox on May 20, 2011 and in a telephone interview
dated June 1, 2011, SPRE Ham indicated to Applicant’s representative that this new

Declaration is adequate to overcome the above-identified deficiencies and thus overcome the

rejection based on the Oath/Declaration. Thus, claims 1-16 and 25-48 now should be passed

to allowance.

Claims 17, 18, 21, and 22 stand rejected under 35 USC §251 as allegedly improperly
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recapturing claimed subject matter surrendered in the application for the parent application.
Claims 17-24 stand rejected under 35 USC §102(b) as allegedly anticipated by JP
2001/068986 to Atsushi.
In the present response, claims 17-24 are cancelled without prejudice or disclaimer,
thereby rendering moot these rejections under 35 USC §251 and under 35 USC §102(b).

It is noted that, since there is no prior art rejection (or any other rejection) for claims

1-16 and 25-48, these claims are understood as allowable once the oath/declaration issue is

resolved. Thus, all of claims 1-16 and 25-48 are now believed allowable. The Examiner is

requested to confirm this understanding in the next Office Action.

CONCLUSION

In view of the foregoing, Applicant submits that claims 1-16 and 25-48, all the claims

presently pending in the application, are patentably distinct over the prior art of record and

are allowable, and that the application is in condition for allowance.  Such action would be

appreciated.

Should the Examiner find the application to be other than in condition for allowance,
the Examiner is requested to contact the undersigned attorney at the local telephone number
listed below to discuss any other changes deemed necessary for allowance in a telephonic or
personal interview.

To the extent necessary, Applicant petitions for an extension of time under 37 CFR
§1.136. The Commissioner is authorized to charge any deficiency in fees, including
extension of time fees, or to credit any overpayment in fees to Attorney’s Deposit Account

No. 50-0481.

SeWMcGinm, Esq.
Registration No. 34,386

Date: June 7,2011

MCGINN INTELLECTUAL PROPERTY
LAW GROUP, PLLC

8321 Old Courthouse Road, Suite 200

Vienna, VA 22182-3817

(703) 761-4100
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond o 3 collection of information uniess it displays & valid OMB control number

Docket Number (Optionat)
REISSUE APPLICATION DECLARATION BY THE INVENTOR NECO02P155-40-JTb

| hereby declare that:

Each inventor's residence, mailing address and citizenship are stated below next to thelr name.

| believe the inventors named below to be the original and first inventor(s) of the subject matter which is
described and claimed in patent number 6,894,547, granted . Mayl17,2005

and for which a reissue patent is sought on the invention entitted OUTPUT BUFFER CIRCUIT AND .
INTEGRATED SEMICONDUCTOR CIRCUIT SVICE WITH SUCH OUTPUT BU FFER CIRCULT

the specification of which

[:] is attached hereto.

X} was filed on  May 16,2007 as reissue application number 11/798,773

and was amended on  May 16, 2007 and luly 2, 2010

" (if applicable)

| have reviewed and understand the contents of the above identified application, including the claims,
as amended by any amendment referred to above.
| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56.

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b). Attached is
form PTO/SB/O2B (or equivalent) listing the foreign applications.

| verily befieve the original patent to be wholly or partly inoperative or invalid, for the reasons described
below. (Check all boxes that apply.)

Xl by reason of a defective specification or drawing.
@ by reason of the patentee claiming more or less than he had the right to claim in the patent.

& by reason of other errors.

At least one error upon which reissue is based is described below. If the reissue is a broadening
reissue, such must be stated with an explanation as to the nature of the broadening:

(please see attachment)

[Page 1 of 2]
This collection of information is required by 37 CFR 1.175. The information is required 1o obtain o retain a benefit by the public which is to file (and by the UsSPTO
1o process} an application. Confidentiality is governed by 35 US.C 122 and 37 CFR 1.11 and 1.14. This coflection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P O Box 1450, Alexandna. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, cafl 1-800-PTO-9189 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Docket Number (Optional)
(REISSUE APPLICATION DECLARATION BY THE INVENTOR, page 2) NECOZP155-40JTh

All errors corrected in this reissue application arose without any deceptive intention on the part of the applicant.

Note: To appoint a power of attorney, use form PTO/SB/81.

Correspondence Address: Direct all communications about the application to:

X The address associated with Customer Number: 21254
OR
| fi{g’]&,ﬁ;m Name | McGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC
Address 8321 OLD COURTHOUSE ROAD, SUITE 200
City VIENNA l State [ VA | Zip ] 22182-3817
Country USA
Telephone (703) 761-4100 ] Email ,
WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or
credit card authorization form PT0O-2038 submitied for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the
record of a patent application is available to the public after publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may
also be available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks
and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not
publicly available.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are
believed to be true; and further that these statements were made with the knowledge that wiliful false statements and the like so made are
punishable by fine and imprisonment, or both, under 18 U.S.C. 1001, and that such willful false statements may jeopardize the validity of
the application, any patent issuing thereon, or any patent to which this declaration is directed.

Full name of sole or first inventor (given name, family name)
Tsugio Takahashi

Inventor's signature Lv : p i\ Date i ' ‘
Jangle Jakphashy Jeme ﬁ = / >e//

Residence Ibaraki, JAPAN Citizenship Japanese

Mailing Address 6-2, Kashimadai, Tsukuba-shi, Ibaraki, 300-3254 JAPAN

Full name of second joint inventor (given name, family name)

Inventor’s signature Date

Residence : Citizenship

Mailing Address

D Additional joint inventors or legal representative(s) are named on separately numbered sheets forms PTO/SB/02A or 02LR attached hereto.

[Page 2 of 2}
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I verily believe the original patent to be wholly or partly inoperative or invalid, for the
reasons described below.

1) by reason of a defective specification or drawing (Errata in the Letters Patent of the
present case are corrected):

Although both terms “p MOS” and “PMOS” appear in the Letters Patent, only
“pMOS” is used in the originally filed specification. Applicant proposes to replace
“PMOS” in each of column 6, line 21; column 6, line 31; column 7, 12; column 7, line
17; column 8, line 23; column 8, line 36; and column 12, line 51.

In column 9, line 63, *“/¢ 4™ is corrected to be *“ ¢ 4.

In column 11, line 66, “ ¢ 1 through ¢ 6, ¢ 1 through /@ 6” is corrected to “ ¢ 1
through ¢ 6, /e 1 through /o 6”.

2) by reason of the patentee claiming more or less than he had the right to claim in
the patent.

The patentee claimed less than he had a right to claim by unnecessarily reciting “a
controller” in all the independent claims 1, 5, 13 and 15, which is not recited in new
claims 17-48.

3) by reason of other errors:
Claims | and 5 are amended

In claim 1, “in channel” in column 13, line 7 of the Letters Patent of this
case 1s corrected to be “n-channel™;

In claim 5, “with outputs for driving only said first n-channel MOS
transistor and only said first p-channel MOS transistor” in column 13, lines 51 to 53, is
deleted, and “predriver” in column 13, line 60 is replaced with “predriver with outputs for
driving only said first n-channel MOS transistor and only said first p-channel MOS
transistor.”
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Please find below and/or attached an Office communication concerning this application or proceeding.

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

PTOL-90A (Rev. 04/07)
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Office Action Summary Examiner Art Unit
CASSANDRA COX 2816

-- 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 THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IX Responsive to communication(s) filed on 02 July 2010.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

X Claim(s) 1-48is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
8)X] Claim(s) 1-48is/are rejected.
7)[ Claim(s) ____is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 16 May 2007 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ] Al b)[] Some * ¢)[] None of:
1.[J Certified copies of the priority documents have been received.
2.[X] Certified copies of the priority documents have been received in Application No. 10/320,059.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date __. 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110222

EX1002 / Page 93 of 379
Western Digital Technologies, Inc.



Application/Control Number: 11/798,773 Page 2
Art Unit: 2816

DETAILED ACTION

Response to Arguments
1. Applicant's arguments filed 07/02/2010 have been fully considered but they are

not persuasive. See Examiner's Remarks below.

Reissue Applications

2. The reissue oath/declaration filed with this application is defective because it fails
to identify at least one error which is relied upon to support the reissue application. See
37 CFR 1.175(a)(1) and MPEP § 1414.
3. Claims 1-48 are rejected as being based upon a defective reissue declaration
under 35 U.S.C. 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion above
in this Office action.

Applicant failed to include a statement of at least one error which is relied upon to
support the reissue application.

The reissue declaration filed on 7/11/07, does not specifically identify the error in
the original claims 1-16, thus presenting new claims to correct the error (e.g. what the
original claims lacked that the newly added claim has, etc.). Any errorin the claims
must be identified by reference to the specific claim(s) and the specific claim language
wherein lies the error. See MPEP 1414.11. (C).

Claims 17-18 and 21-22 are rejected under 35 U.S.C. 251 as being an improper

recapture of broadened claimed subject matter surrendered in the application for the

patent upon which the present reissue is based. See Pannu v. Storz Instruments Inc.,
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258 F.3d 1366, 59 USPQ2d 1597 (Fed. Cir. 2001); Hester Industries, Inc. v. Stein, Inc.,
142 F.3d 1472, 46 USPQ2d 1641 (Fed. Cir. 1998); In re Clement, 131 F.3d 1464, 45
USPQ2d 1161 (Fed. Cir. 1997); Ball Corp. v. United States, 729 F.2d 1429, 1436, 221
USPQ 289, 295 (Fed. Cir. 1984). A broadening aspect is present in the reissue which
was not present in the application for patent. The record of the application for the
patent shows that the broadening aspect (in the reissue) relates to claim subject matter
that applicant previously surrendered during the prosecution of the application.
Accordingly, the narrow scope of the claims in the patent was not an error within the
meaning of 35 U.S.C. 251, and the broader scope of claim subject matter surrendered
in the application for the patent cannot be recaptured by the filing of the present reissue
application.

According to ‘Three Step Test for Recapture” (see MPEP 1412.02):

(1) Whether the reissue claims are broader in scope than the original patent
claims.

The new independent claim 17 broadened the patent claim 1 by deleting the predriver
structure (see col. 12, lines 6-19 and lines 28-30).

(2) Whether the broader aspects of the reissue claims relate to subject matter
surrendered in the original prosecution.

A review of the prosecution of original application No. 10/320,059 (US Pat.
6,894,547) reveals that:

i) In response to the Final Rejection on 4/6/04, rejecting claims 1-10 over Atsushi (JP
‘986) under 35 USC 102(b), the applicant amended the claim 1 by inserting “predriver is
directly connected only to said first p-channel MOS transistor and said first n-channel
MOS transistor of said main driver” (see Amendment filed on 6/11/04).

i) Moreover, the applicant argued in response to the Final Rejection,
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Turning to Hw rpjection of lsine 1 1 ueker 35 USC $1402 ss saticipated by Atsasld

(3P Publioation Mo, 2001068588}, claime 1 and 4 have bean amended to include the featurs thee

| e autput of the predriver i only divectly conpested to the fost pochaansd MOS tansistor snd

the first necharnse! MOS tansistor of the medn driver. Atsashd Soey so andicipate this fatirs.

Thus, the omitted structure of the predriver was surrendered during the
prosecution of the original application (which became the patent to be reissued).

(3) Whether the reissue claims were materially narrowed in other respects, so that
the claims may not have been enlarged, and hence avoid the recapture rule.

The recapture rule cannot be avoided since new independent claim 17 is not
materially narrower in other aspects of the claimed invention.
Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(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.

5. Claims 17-24 are rejected under 35 U.S.C. 102(b) as being anticipated by
Atsushi (JPub 2001-068986, cited by Applicant).

In reference to claim 17, Atsushi discloses, in Fig. 1, an output buffer circuit
comprising: "a main driver (PMO 1-PMO3 and NMO 1-NMO3)" comprising "a first
transistor (PMO2)", and "a channel transistor (PMO3)" which are connected in parallel
between a supply line of a first voltage and an output node (OUT) of the main driver,
wherein a control electrode of the first transistor (PMO2) is connected to an output node

of "a predriver (PAO2, NTO2, PTO2, NAO2, NSO2, NTO1, PSO2, PTO1)" for adjusting

EX1002 / Page 96 of 379
Western Digital Technologies, Inc.



Application/Control Number: 11/798,773 Page 5
Art Unit: 2816

a slew rate of the main driver, and a control electrode of the second transistor (PMO3)
is connected to an input node for receiving an impedance control signal. The same
applies to claim 21 wherein the circuit shown can have more second transistors (PMO2-
PMOn) connected in parallel with the first transistor (PMO2).

In reference to claim 18, Atsushi discloses in Figure 1 wherein each of the first
transistor (PMO2) and the second transistor (PMO3) is a p-channel MOS transistor.
(Transistors NMO2-NMOn could also read on the first and second transistors) The
same applies to claim 22.

In reference to claim 19, Atsushi discloses in Figure 1 wherein a slew rate control
signal applied to the predriver and the impedance control signal are generated from a
same signal (IN). The same applies to claim 23.

In reference to claim 20, Atsushi discloses in Figure 1 wherein each of the first
transistor (PMO2) and the second transistor (PMO3) is a p-channel MOS transistor.
(Transistors NMO2-NMOn could also read on the first and second transistors) The

same applies to claim 24.
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Response to Arguments
6. Applicant's arguments filed 07/02/2010 have been fully considered but they are
not persuasive.

7. In response to Applicant’s arguments that the error relied upon by applicant for
the basis of reissue is proper, the examiner disagrees. MPEP 1414 states that:
“Reissue oaths or declarations must contain the following:

(A) A statement that the applicant believes the original patent to be wholly or partly
inoperative or invalid —

(1) by reason of a defective specification or drawing, or

(2) by reason of the patentee claiming more or less than patentee had the right to
claim in the patent;

(B) A statement of at least one error which is relied upon to support the reissue
application, i.e., as the basis for the reissue;

(C) A statement that all errors which are being corrected in the reissue application up
to the time of filing of the oath /declaration arose without any deceptive intention on the part of
the applicant; and

(D) The information required by 37 CFR 1.63.”

Therefore, the statement that the applicant “claimed less than he had a right to
claim" is not the required statement of “at least one error” required in section (B) listed
above. The statement that applicant “claimed less than he had a right to claim” is
required in addition to the statement of “at least one error”. Applicant fails to provide
what the one error is that renders the original patent wholly or partly inoperative or
invalid. MPEP 1402 also states:

An error under 35 U.S.C. 251 has not been presented where a reissue application only
adds one or more claims that is/are narrower than one or more broader existing patent claims
without either narrowing the broader patent claim by amendment or canceling the broader
patent claim. A reissue application in which the only error specified to support reissue is the
failure to include one or more claims that is/are narrower than at least one of the existing patent
claim(s) without an allegation that one or more of the broader patent claim(s) is/are too broad

together with an amendment to such claim(s), does not meet the requirements of 35 U.S.C.
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251. Such a reissue application should not be allowed. Absent a statement that the patent for
which reissue is sought is wholly or partly inoperative or invalid in that one or more patent
claims is /are too broad, or a statement specifying and correcting some other (proper) 35 U.S.C.
251 error that renders the patent wholly or partly inoperative or invalid, such reissue applications
do not recite an error within the meaning of 35 U.S.C. 251. Retaining the original broader
patent claim(s) in the reissue application without amendment or cancellation of such claim(s), is
an indication that the broader claim(s) is /are not in any way inoperative to cover the disclosed
invention, or invalid as being too broad.

Therefore, the rejection of the claims as being based upon a defective reissue
declaration under 35 U.S.C. 251 is maintained and made Final.

8. In response to Applicant’s argument that claims 17-18 and 21-22 are not properly
rejected under 35 U.S.C. 251 as being an improper recapture of broadened claimed
subject matter surrendered in the original patent application, the examiner disagrees.

MPEP 1402.02 under section titled 1. The Two Sub-Steps: subsection (A)
states in part ...“If an original patent claim limitation now being omitted or broadened in the
present reissue application was originally relied upon by applicant in the original application to
make the claims allowable over the art, the omitted limitation relates to subject matter previously
surrendered by applicant.”

Applicant states in the remarks filed in response to the previous rejection of this
application of page 34 that the limitation, presently being omitted, was added to the
parent claims to distinguish over the prior art reference Atsushi. The fact that applicant
relied on the presently deleted limitation in the parent case and is now deleting it entirely
is the basis of recapture.

MPEP 1412.02 section C. further states... "Second , it must be determined whether

the reissue claim * omits >or broadens< any limitation that was added/argued during the original

prosecution to overcome an art rejection. Such an omission in a reissue claim, even if it includes
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other limitations making the reissue claim narrower than the patent claim in other aspects, is
impermissible recapture. Pannu **>, 258 F.3d at 1371-72, 59 USPQ2d at 1600. In any
broadening reissue application, the examiner will determine, on a claim-by-claim basis, whether
the broadening in the reissue application relates to subject matter that was surrendered during
the examination of the patent that is the subject of the reissue application because such subject
matter was added and/or argued to overcome a rejection. If surrendered subject matter has
been entirely eliminated from a claim in the reissue application, or has been in any way
broadened in a reissue application claim, then a recapture rejection under 35 U.S.C. 251 is
proper and must be made for that claim.”

Therefore, the rejection of claims 17-18 and 21-22 are properly rejected under 35

U.S.C. 251 and the rejection is made Final.

9. In response to Applicant’s argument that the prior art reference Atsushi provides
no teaching or suggestion of: “...wherein a control electrode of said first transistor is
connected to an output node of a predriver for adjusting a slew rate of said main driver,
and a control electrode of said second transistor is connected to an input node for
receiving an impedance control signal”, this argument is not persuasive. The abstract of
Atsushi clearly discloses a slew rate selection signal SELECT1 is provided to the
predriver at inputs S1; this in turn affects the signal provided to the first transistor
(PMO02) which controls turn on or turn off of first transistor PM02 which will adjust the
slew rate of the main driver. In addition the signal provided to the second transistor
(PMO3) inherently provides impedance control to the second transistor by controlling the

turning on or off of that transistor. Applicant also seems to argue that the prior art
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reference Atsushi does not identify specific nodes for the predriver. This argument is
not persuasive as a node is simply a connection point of two or more elements.
Therefore, the fact that the prior art does not specifically use the term “node” does not
distinguish the claims of the patent over the prior art. The rejection is maintained and

made final.

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

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CASSANDRA COX whose telephone number is
(571)272-1741. The examiner can normally be reached on Monday-Friday from 8:00

AM to 4:30 PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Donovan Lincoln can be reached on 571-272-1988. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. 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 would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/Cassandra Cox/
Primary Examiner, Art Unit 2816
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

Tsugio TAKAHASHI

Application No. 11/798,773
(Reissue Application of U.S. Patent Group Art Unit: 2816
Assigned No.: 6,894,547)

Filed: May 16, 2007 Examiner: C. Cox

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents

Alexandria, Virginia 22313-1450
MAIL STOP: REISSUE

AMENDMENT UNDER 37 CFR §1.121(h)

Sir:
In response to the Office Action mailed on April 2, 2010, Applicant hereby submits
the following.

INTRODUCTORY COMMENTS

Amendments to the specification begin on page 2;
Amendments to the claims begin on page 3; and

Remarks begin on page 23.

As an initial matter, it is noted that the version of the amendments to the
specification and claims contained herein does not differ from the version of the preliminary
amendment filed on July 11, 2007, but a clean version of these amendments is included for

reference.
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WAK.219 (RED)

AMENDMENTS TO THE SPECIFICATION

Please amend the specification, as follows:

As indicated on the Certificate of Correction, on the cover page of the issued patent,
in item [56], References Cited, U.S. Patent Documents, add the following:
-- 5,914,618 --

In the issued patent, please replace “PMOS” with “pMOS” in each of:
- column 6 at line 21;

- column 6 at line 31;

- column 7 at line 12;

- column 7 at line 17;

- column 8 at line 23;

- column 8 at line 36; and

- column 12 at line 51.

In the issued patent, please remove the slash (e.g., /") symbol at the following
location:

- Incolumn 9 at line 63, “/$4” to become -- ¢4 --.

In the issued patent, please add the slash symbol as follows:
- Incolumn 11 at line 66, “¢ 1 through ¢6, ¢1 through /¢6” to become
--¢ 1 through ¢6, /¢ 1 through /¢ 6”--;
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Amended) An output buffer circuit for outputting data in the form of an input
pulse train at a predetermined output impedance and slew rate, comprising:

a main driver having at least a pair of a first p-channel MOS transistor and a first n-
channel MOS transistor for driving a load according to said data, and at least a pair of a
second p-channel MOS transistor and a second n-channel MOS transistor for driving said
load in coaction with said first p-channel MOS transistor and said first n-channel MOS
transistor;

a predriver with outputs for driving only said first in-ehannel n-channel MOS
transistor and only said first p-channel MOS transistor having at least a pair of a third p-
channel MOS transistor and a third n-channel MOS transistor for driving said first p-channel
MOS transistor according to said data, at least a pair of a fourth p-channel MOS transistor
and a fourth n-channel MOS transistor for driving said first n-channel MOS transistor
according to said data, at least one fifth n-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third n-channel MOS transistor, and at least one
fifth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor,

wherein the output of the predriver is directly connected only to said first p-channel

MOS transistor and said first n-channel MOS transistor of said main driver.

3
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2. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

equal to each other.

3. (Original) The output buffer circuit according to claim 1, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors and the
number of said fifth n-channel MOS transistors and said fifth p-channel MOS transistors are

different from each other.

4. (Original) The output buffer circuit according to claim 1, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

5. (Amended) An output buffer circuit for outputting data in the form of an input

pulse train at a predetermined output impedance and slew rate, comprising:

a main driver with-outputsfor-drivingonly-said-first n-channel MOS—transistorand-
only-satd-first p-channe MOS—ransistor having at least a pair of a first p-channel MOS

transistor and a first n-channel MOS transistor for driving a load according to said data, and
at least a pair of a second p-channel MOS transistor and a second n-channel MOS transistor
for driving said load in coaction with said first p-channel MOS transistor and said first n-

channel MOS transistor;
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a predriver with outputs for driving only said first n-channel MOS transistor and

only said first p-channel MOS transistor having at least a pair of a third p-channel MOS

transistor and a third n-channel MOS transistor for driving said first p-channel MOS
transistor according to said data, at least a pair of a fourth p-channel MOS transistor and a
fourth n-channel MOS transistor for driving said first n-channel MOS transistor according to
said data, at least one fifth n-channel MOS transistor for driving said first p-channel MOS
transistor in coaction with said third n-channel MOS transistor, at least one fifth p-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third p-
channel MOS transistor, at least one sixth p-channel MOS transistor for driving said first n-
channel MOS transistor in coaction with said fourth p-channel MOS transistor, and at least
one sixth n-channel MOS transistor for driving said first n-channel MOS transistor in
coaction with said fourth n-channel MOS transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, wherein the output of the predriver is directly connected only to said

first p-channel MOS transistor and said first n-channel MOS transistor of said main driver.

6. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistor, said
sixth n-channel MOS transistor, and said sixth p-channel MOS transistor are equal to each

other.
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7. (Original) The output buffer circuit according to claim 5, wherein the number
of said second p-channel MOS transistors and said second n-channel MOS transistors, and
the number of said fifth n-channel MOS transistors, said fifth p-channel MOS transistors, said
sixth n-channel MOS transistors, and said sixth p-channel MOS transistors are different from

each other.

8. (Original)  The output buffer circuit according to claim 5, wherein said second
p-channel MOS transistor and said second n-channel MOS transistor have a smaller device
size with a smaller gate width than said first p-channel MOS transistor and said first n-
channel MOS transistor, and have a small effect on rise and fall times of pulses output from

said main driver.

9. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit according to claim 1; and

a delay monitor circuit identical in circuit arrangement to said output buffer circuit
and having transistors controlled according to said control signals in the same manner as with
said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

10. (Original) An integrated semiconductor circuit device comprising:
an output buffer circuit according to claim 5; and
a delay monitor circuit identical in circuit arrangement to said output buffer circuit

and having transistors controlled according to said control signals in the same manner as with

6

EX1002 / Page 111 of 379
Western Digital Technologies, Inc.



US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (RED)

said output buffer circuit, said delay monitor circuit having an output terminal connected to a
dummy load determined from an actual load of said output buffer circuit based on a transistor

size ratio between said output buffer circuit and said delay monitor circuit.

11. (Original) The integrated semiconductor circuit device according to claim 9,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

12. (Original) The integrated semiconductor circuit device according to claim 10,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

13. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer circuit comprising: a main
driver having at least a pair of a first p-channel MOS transistor and a first n-channel MOS
transistor for driving a load according to said data, and at least a pair of a second p-channel
MOS transistor and a second n-channel MOS transistor for driving said load in coaction with
said first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to said data, at least one fifth n-channel

MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-

7
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channel MOS transistor, and at least one fifth p-channel MOS transistor for driving said first
n-channel MOS transistor in coaction with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and out of operation in coaction with
said second n-channel MOS transistor; and

a phase synchronizing circuit including a delay monitor circuit comprising a
plurality of capacitors for controlling the delay of the data output from said output buffer
circuit by respective delays, and a plurality of switches for selectively enabling and disabling
said capacitors to delay the data according to said control signals, said delay monitor circuit
having an output terminal connected to a dummy load determined from an actual load of said
output buffer circuit based on a transistor size ratio between said output buffer circuit and

said delay monitor circuit.

14. (Original) The integrated semiconductor circuit device according to claim 13,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

15. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at a
predetermined output impedance and slew rate, said output buffer comprising: a main driver
having at least a pair of a first p-channel MOS transistor and a first n-channel MOS transistor
for driving a load according to said data, and at least a pair of a second p-channel MOS

transistor and a second n-channel MOS transistor for driving said load in coaction with said

8
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first p-channel MOS transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third n-
channel MOS transistor for driving said first p-channel MOS transistor according to said data,
at least a pair of a fourth p-channel MOS transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to said data, at least one fifth n-channel
MOS transistor for driving said first p-channel MOS transistor in coaction with said third n-
channel MOS transistor, at least one fifth p-channel MOS transistor for driving said first p-
channel MOS transistor in coaction with said third p-channel MOS transistor, at least one
sixth p-channel MOS transistor for driving said first n-channel MOS transistor in coaction
with said fourth p-channel MOS transistor, and at least one sixth n-channel MOS transistor
for driving said first n-channel MOS transistor in coaction with said fourth n-channel MOS
transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction with
said second p-channel MOS transistor, and control said sixth p-channel MOS transistor and
said sixth n-channel MOS transistor into and out of operation in coaction with said second n-
channel MOS transistor, and a phase synchronizing circuit including a delay monitor circuit
comprising a plurality of capacitors for controlling the delay of the data output from said
output buffer circuit by respective delays, and a plurality of switches for selectively enabling
and disabling said capacitors to delay the data according to said control signals, said delay
monitor circuit having an output terminal connected to a dummy load determined from an
actual load of said output buffer circuit based on a transistor size ratio between said output

buffer circuit and said delay monitor circuit.
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16. (Original) The integrated semiconductor circuit device according to claim 15,
wherein said delay monitor circuit has transistors having a smaller device size with a smaller

gate width than the transistors of said output buffer circuit.

17. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver,

wherein a control electrode of said first transistor is connected to an output node of a

predriver for adjusting a slew rate of said main driver, and a control electrode of said second

transistor is connected to an input node for receiving an impedance control signal.

18. (New) The output buffer circuit according to claim 17, wherein each of said

first transistor and said second transistor is either a p-channel MOS transistor or an n-channel

MOS transistor.

19. (New) The output buffer circuit according to claim 17, wherein a slew rate

control signal applied to said predriver and said impedance control signal are generated from

a same signal.

20. (New) The output buffer circuit according to claim 19, wherein each of said

first transistor and said second transistor is either a p-channel MOS transistor or an n-channel

MOS transistor.

10
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21. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a plurality of second transistors, said

first transistor and said plurality of second transistors being connected in parallel to each

other between a supply line of a first voltage and an output node of said main driver,

wherein a control electrode of said first transistor is connected to an output node of a

predriver for adjusting a slew rate of said main driver, and control electrodes of said plurality

of second transistors are connected to respective input nodes each for receiving an impedance

control signal.

22. (New) The output buffer circuit according to claim 21, wherein each of said

first transistor and said plurality of second transistors is either a p-channel MOS transistor or

an n-channel MOS transistor.

23. (New) The output buffer circuit according to claim 21, wherein each slew rate

control signal applied to said predriver and each impedance control signal are generated from

a same signal,

24. (New) The output buffer circuit according to claim 23, wherein each of said

first transistor and said plurality of second transistors is either a p-channel MOS transistor or

an n-channel MOS transistor.

25. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main
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driver; and

a predriver comprising a third transistor and a fourth transistor which are connected

in parallel between a supply line of a second voltage and an output node of said predriver,

wherein a control electrode of said first transistor is connected to the output node of

said predriver, a control electrode of said second transistor is connected to an input node for

receiving an impedance control signal, said third transistor drives said first transistor, a

control electrode of said fourth transistor is coupled to an input node for receiving a slew rate

control signal, and said fourth transistor selectively drives said first transistor in accordance

with a logical level of said slew rate control signal.

26. (New) The output buffer circuit according to claim 25, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said second transistor is an n-channel

MOS transistor and each of said third transistor, and said fourth transistor is a p-channel

MOS transistor.

27. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main
driver; and

a predriver comprising a third transistor and a plurality of fourth transistors, said

third transistor and said plurality of fourth transistors being connected in parallel to each

other between a supply line of a second voltage and an output node of said predriver,
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wherein a control electrode of said first transistor is connected to the output node of

said predriver, and a control electrode of said second transistor is connected to an input node

for receiving an impedance control signal,

wherein said third transistor drives said first transistor,

and wherein control electrodes of said plurality of fourth transistors are coupled to

respective input nodes for receiving slew rate control signals, and each of said plurality of

fourth transistors selectively drives said first transistor in accordance with a logical level of

each slew rate control signal.

28. (New) The output buffer circuit according to claim 27, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said plurality of fourth transistors is an n-channel MOS transistor,

or wherein each of said first transistor and said second transistor is an n-channel

MOS transistor, and each of said third transistor and said plurality of fourth transistors is a p-

channel MOS transistor.

29. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver; and

a predriver comprising a third transistor, a fourth transistor and a fifth transistor, said

third transistor and said fourth transistor being connected in paralle] between a supply line of

a second voltage and an output node of said predriver, and said fifth transistor being

connected between a supply line of said first voltage and said output node of said predriver,

13

EX1002 / Page 118 of 379
Western Digital Technologies, Inc.



US Patent Application No. 11/798,773

(Reissue Application of U.S. Patent No. 6,894,547)
Docket No. NEC02P155-40-JTb

WAK.219 (RED)

wherein a control electrode of said first transistor is connected to the output node of

said predriver, and a control electrode of said second transistor is connected to an input node

for receiving an impedance control signal,

wherein said third transistor and said fifth transistor complementally drive said first

transistor,

and wherein a control electrode of said fourth transistor is coupled to an input node

for receiving a slew rate control signal, and said fourth transistor selectively drives said first

transistor in a complementary manner to said fifth transistor in accordance with a logical

level of said slew rate control signal.

30. (New) The output buffer circuit according to claim 29, wherein each of said

first transistor, said second transistor and said fifth transistor is a p-channel MOS transistor,

and each of said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor, said second transistor and said fifth transistor

is an n-channel MOS transistor, and each of said third transistor and said fourth transistor is a

p-channel MOS transistor.

31. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver,

wherein a control electrode of said first transistor is connected to an output node of a

first predriver for adjusting a slew rate of said main driver, a control electrode of said third
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transistor is connected to an output node of a second predriver for adjusting the slew rate of

said main driver, and control electrodes of said second transistor and said fourth transistor are

connected to respective input nodes each for receiving an impedance control signal.

32. (New) The output buffer circuit according to claim 31, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor.

33. (New) The output buffer circuit according to claim 31, wherein a slew rate

control signal applied to said first predriver and said impedance control signal applied to said

control electrode of said second transistor are generated from a first signal, and a slew rate

control signal applied to said second predriver and said impedance control signal applied to

said control electrode of said fourth transistor are generated from a second signal.

34. (New) The output buffer circuit according to claim 33, wherein each of said

first transistor and said second transistor is a p-channel MOS transistor, and each of said third

transistor and said fourth transistor is an n-channel MOS transistor.

35. (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors, a third

transistor and a fourth transistor

wherein said first transistor and said plurality of second transistors are connected in

parallel to each other between a supply line of a first voltage and an output node of said main

driver, and said third transistor and said fourth transistor are connected in parallel between a
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supply line of a second voltage and said output node of said main driver,

and wherein a control electrode of said first transistor is connected to an output node

of a first predriver for adjusting a slew rate of said main driver, a control electrode of said

third transistor is connected to an output node of a second predriver for adjusting the slew

rate of said main driver, and control electrodes of said plurality of second transistors and said

fourth transistor are connected to respective input nodes each for receiving an impedance

control signal.

36. (New) The output buffer circuit according to claim 35, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said plurality of second transistors is an n-

channel MOS transistor, and each of said third transistor and said fourth transistor is a p-

channel MOS transistor.

37. (New) The output buffer circuit according to claim 35, wherein said impedance

control signals applied to said control electrodes of said plurality of second transistors are

generated from respective first signals from which slew rate control signals applied to said

first predriver are generated, and a slew rate control signal applied to said second predriver
and said impedance control signal applied to said control electrode of said fourth transistor

are generated from a second signal.

38. (New) The output buffer circuit according to claim 37, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each
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of said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said plurality of second transistors is an n-

channel MOS transistor, and each of said third transistor and said fourth transistor is a p-

channel MOS transistor.

39. (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors, a third

transistor and a plurality of fourth transistors,

wherein said first transistor and said plurality of second transistors are connected in

parallel to each other between a supply line of a first voltage and an output node of said main

driver, and said third transistor and said plurality of fourth transistors are connected in

parallel to each other between a supply line of a second voltage and said output node of said

main driver,

and wherein a control electrode of said first transistor is connected to an output node

of a first predriver for adjusting a slew rate of said main driver, a control electrode of said

third transistor is connected to an output node of a second predriver for adjusting the slew

rate of said main driver, and control electrodes of said plurality of second transistors and said

plurality of fourth transistors are connected to respective input nodes each for receiving an

impedance control signal.

40. (New) The output buffer circuit according to claim 39, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said plurality of fourth transistors is an n-channel MOS transistor.
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41. (New) The output buffer circuit according to claim 39, wherein said impedance

control signals applied to said control electrodes of said plurality of second transistors are

generated from respective first signals from which slew rate control signals applied to said

first predriver are generated, and said impedance control signals applied to said control

electrodes of said plurality of fourth transistors are generated from respective second signals

from which slew rate control signals applied to said second predriver are generated.

42. (New) The output buffer circuit according to claim 41, wherein each of said

first transistor and said plurality of second transistors is a p-channel MOS transistor, and each

of said third transistor and said plurality of fourth transistors is an n-channel MOS transistor.

43. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor and a sixth transistor which are

connected in parallel between a supply line of said second voltage and an output node of said

first predriver; and

a second predriver comprising a seventh transistor and an eighth transistor which are

connected in parallel between a supply line of said first voltage and an output node of said

second predriver,

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node
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of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor drives said first transistor, and said sixth transistor

selectively drives said first transistor in accordance with a logical level of a slew rate control

signal which is applied to a control electrode of said sixth transistor,

and wherein said seventh transistor drives said third transistor, and said eighth

transistor selectively drives said third transistor in accordance with a logical level of a slew

rate control signal which is applied to a control electrode of said eighth transistor.

44, (New) The output buffer circuit according to claim 43, wherein each of said

first transistor, said second transistor, said seventh transistor and said eighth transistor is a p-

channel MOS transistor, and each of said third transistor, said fourth transistor, said fifth

transistor and said sixth transistor is an n-channel MOS transistor.

45. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor. a sixth transistor and a seventh

transistor, said fifth transistor and said sixth transistor being connected in parallel between a

supply line of said second voltage and an output node of said first predriver, and said seventh

transistor being connected between a supply line of said first voltage and said output node of
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said first predriver; and

a second predriver comprising an eighth transistor, a ninth transistor and a tenth

transistor, said eighth transistor and said ninth transistor being connected in parallel between

a supply line of said first voltage and an output node of said second predriver, and said tenth

transistor being connected between a supply line of said second voltage and said output node

of said second predriver,

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node

of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor and said seventh transistor complementally drive said

first transistor, and said sixth transistor selectively drives said first transistor in a

complementary manner to said seventh transistor in accordance with a logical level of a slew

rate control signal which is applied to a control electrode of said sixth transistor,

and wherein said eighth transistor and said tenth transistor complementally drive

said third transistor, and said ninth transistor selectively drives said third transistor in a

complementary manner to said tenth transistor in accordance with a logical level of a slew

rate control signal which is applied to a control electrode of said ninth transistor.

46. (New) The output buffer circuit according to claim 45, wherein each of said

first transistor, said second transistor, said seventh transistor, said eighth transistor and said

ninth transistor is a p-channel MOS transistor, and each of said third transistor, said fourth

transistor, said fifth transistor, said sixth transistor and said tenth transistor is an n-channel
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MOS transistor.

47. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said main

driver, and a third transistor and a fourth transistor which are connected in parallel between a

supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor, a sixth transistor, a seventh transistor

and an eighth transistor, said fifth transistor and said sixth transistor being connected in

parallel between a supply line of said first voltage and an output node of said first predriver,

and said seventh transistor and said eighth transistor being connected in parallel between a

supply line of said second voltage and said output node of said first predriver; and

a second predriver comprising a ninth transistor, a tenth transistor, an eleventh

transistor and a twelfth transistor, said ninth transistor and said tenth transistor being

connected in parallel between a supply line of said first voltage and an output node of said

second predriver, and said eleventh transistor and said twelfth transistor being connected in

parallel between a supply line of said second voltage and said output node of said second

predriver,

wherein a control electrode of said first transistor is connected to said output node of

said first predriver, a control electrode of said third transistor is connected to said output node

of said second predriver, and control electrodes of said second transistor and said fourth

transistor are connected to respective input nodes each for receiving an impedance control

signal,

wherein said fifth transistor and said seventh transistor complementally drive said
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first transistor, and said sixth transistor and said eighth transistor selectively and

complementally drive said first transistor in accordance with logical levels of slew rate

control signals which are applied to respective control electrodes of said sixth transistor and

said eighth transistor,

and wherein said ninth transistor and said eleventh transistor complementally drive

said third transistor, and said tenth transistor and said twelfth transistor selectively and

complementally drive said third transistor in accordance with logical levels of slew rate

control signals which are applied to respective control electrodes of said tenth transistor and

said twelfth transistor.

48. (New) The output buffer circuit according to claim 47, wherein each of said

first transistor, said second transistor, said fifth transistor, said sixth transistor, said ninth

transistor and said tenth transistor is a p-channel MOS transistor, and each of said third

transistor, said fourth transistor, said seventh transistor, said eighth transistor, said eleventh

transistor and said twelfth transistor is an n-channel MOS transistor.
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REMARKS

Claims 1-48 remain pending, of which claims 1 and 5 have been amended from the
version of the original patent, and new claims 17-48 have been added to the claims of the

original patent. This Amendment makes no new claim amendments or specification

amendments from the version of the Preliminary Amendment filed on May 16, 2007.

It is noted that the claim amendments herein, if any, are made only for more
particularly pointing out the invention and not for distinguishing the invention over the prior
art, narrowing the claims, or for any statutory requirements of patentability.

Further, it is noted that, notwithstanding any claim amendments made herein,
Applicant’s intent is to encompass equivalents of all claim elements, even if amended herein
or later during prosecution.

The Examiner characterizes that she declines to recognize the IDS filed on June 4,
2007, alleging that it fails to comply with 37 CFR §1.98(a)(3).

The Examiner also alleges that the reissue oath/declaration is defective because it
allegedly fails to identify at least one error relied upon to support the reissue application.

Claims 1-48 stand rejected under 37 CFR §1.175 based on the alleged defective
oath/declaration.

Claims 17, 18, 21, and 22 stand rejected under 35 USC §251 as allegedly improperly
recapturing claimed subject matter surrendered in the application for the parent application.

Claims 17-24 stand rejected under 35 USC §102(b) as allegedly anticipated by JP
2001/068986 to Atsushi.

It is noted that, since there is no prior art rejection for claims 25-48, these claims are

understood as allowable once the oath/declaration issue is resolved, and the Examiner is

requested to confirm this understanding in the next Office Action.

All of the above rejections are respectfully traversed in the discussion below.

L. THE CLAIMED INVENTION

As exemplarily described in new independent claim 17, the present invention is
directed to an output buffer circuit including a main driver comprising a first transistor and a

second transistor which are connected in paralle]l between a supply line of a first voltage and
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an output node of said main driver. A control electrode of the first transistor is connected to
an output node of a predriver for adjusting a slew rate of the main driver, and a control
electrode of the second transistor is connected to an input node for receiving an impedance
control signal.

As exemplarily described in new independent claim 21, the present invention is
directed to an output buffer circuit including a main driver comprising a first transistor and a
plurality of second transistors, the first transistor and the plurality of second transistors being
connected in parallel to each other between a supply line of a first voltage and an output node
of the main driver. A control electrode of the first transistor is connected to an output node of
a predriver for adjusting a slew rate of the main driver, and control electrodes of the plurality
of second transistors are connected to respective input nodes each for receiving an impedance
control signal.

As exemplarily described in new claim 25, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver. A predriver comprises a third transistor and a fourth transistor
which are connected in parallel between a supply line of a second voltage and an output node
of the predriver. A control electrode of the first transistor is connected to the output node of
the predriver, a control electrode of the second transistor is connected to an input node for
receiving an impedance control signal, the third transistor drives the first transistor, a control
electrode of the fourth transistor is coupled to an input node for receiving a slew rate control
signal, and the fourth transistor selectively drives the first transistor in accordance with a
logical level of the slew rate control signal.

As exemplarily described in new claim 27, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver. A predriver comprises a third transistor and a plurality of
fourth transistors, the third transistor and the plurality of fourth transistors being connected in
parallel to each other between a supply line of a second voltage and an output node of the
predriver. A control electrode of the first transistor is connected to the output node of the
predriver, and a control electrode of the second transistor is connected to an input node for

receiving an impedance control signal. The third transistor drives the first transistor.
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Control electrodes of the plurality of fourth transistors are coupled to respective input nodes
for receiving slew rate control signals, and each of the plurality of fourth transistors
selectively drives the first transistor in accordance with a logical level of each slew rate
control signal.

As exemplarily described in new claim 29, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver. A predriver comprises a third transistor, a fourth transistor
and a fifth transistor, the third transistor and the fourth transistor being connected in parallel
between a supply line of a second voltage and an output node of the predriver, and the fifth
transistor being connected between a supply line of the first voltage and the output node of
the predriver. A control electrode of the first transistor is connected to the output node of the
predriver, and a control electrode of the second transistor is connected to an input node for
receiving an impedance control signal. The third transistor and the fifth transistor
complementally drive the first transistor, and a control electrode of the fourth transistor is
coupled to an input node for receiving a slew rate control signal, and the fourth transistor
selectively drives the first transistor in a complementary manner to the fifth transistor in
accordance with a logical level of the slew rate control signal.

As exemplarily described in new claim 31, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver, and a third transistor and a fourth transistor which are
connected in parallel between a supply line of a second voltage and the output node of the
main driver. A control electrode of the first transistor is connected to an output node of a first
predriver for adjusting a slew rate of the main driver, a control electrode of the third transistor
is connected to an output node of a second predriver for adjusting the slew rate of the main
driver, and control electrodes of the second transistor and the fourth transistor are connected
to respective input nodes each for receiving an impedance control signal.

As exemplarily described in new claim 35, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor, a plurality of
second transistors, a third transistor and a fourth transistor. The first transistor and the

plurality of second transistors are connected in parallel to each other between a supply line of
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a first voltage and an output node of the main driver, and the third transistor and the fourth
transistor are connected in parallel between a supply line of a second voltage and the output
node of the main driver. A control electrode of the first transistor is connected to an output
node of a first predriver for adjusting a slew rate of the main driver, a control electrode of the
third transistor is connected to an output node of a second predriver for adjusting the slew
rate of the main driver, and control electrodes of the plurality of second transistors and the
fourth transistor are connected to respective input nodes each for receiving an impedance
control signal.

As exemplarily described in new claim 39, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor, a plurality of
second transistors, a third transistor and a plurality of fourth transistors. The first transistor
and the plurality of second transistors are connected in parallel to each other between a
supply line of a first voltage and an output node of the main driver, and the third transistor
and the plurality of fourth transistors are connected in parallel to each other between a supply
line of a second voltage and the output node of the main driver. A control electrode of the
first transistor is connected to an output node of a first predriver for adjusting a slew rate of
the main driver, a control electrode of the third transistor is connected to an output node of a
second predriver for adjusting the slew rate of the main driver, and control electrodes of the
plurality of second transistors and the plurality of fourth transistors are connected to
respective input nodes each for receiving an impedance control signal.

As exemplarily described in new claim 43, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver, and a third transistor and a fourth transistor which are
connected in parallel between a supply line of a second voltage and the output node of the
main driver. A first predriver comprises a fifth transistor and a sixth transistor which are
connected in parallel between a supply line of the second voltage and an output node of the
first predriver. A second predriver comprises a seventh transistor and an eighth transistor
which are connected in paralle]l between a supply line of the first voltage and an output node
of the second predriver. A control electrode of the first transistor is connected to the output
node of the first predriver, a control electrode of the third transistor is connected to the output

node of the second predriver, and control electrodes of the second transistor and the fourth
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transistor are connected to respective input nodes each for receiving an impedance control
signal. The fifth transistor drives the first transistor, and the sixth transistor selectively drives
the first transistor in accordance with a logical level of a slew rate control signal which is
applied to a control electrode of the sixth transistor. The seventh transistor drives the third
transistor, and the eighth transistor selectively drives the third transistor in accordance with a
logical level of a slew rate control signal which is applied to a control electrode of the eighth
transistor.

As exemplarily described in new claim 45, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver, and a third transistor and a fourth transistor which are
connected in parallel between a supply line of a second voltage and the output node of the
main driver. A first predriver comprises a fifth transistor, a sixth transistor and a seventh
transistor, the fifth transistor and the sixth transistor being connected in parallel between a
supply line of the second voltage and an output node of the first predriver, and the seventh
transistor being connected between a supply line of the first voltage and the output node of
the first predriver. A second predriver comprises an eighth transistor, a ninth transistor and a
tenth transistor, the eighth transistor and the ninth transistor being connected in parallel
between a supply line of the first voltage and an output node of the second predriver, and the
tenth transistor being connected between a supply line of the second voltage and the output
node of the second predriver. A control electrode of the first transistor is connected to the
output node of the first predriver, a control electrode of the third transistor is connected to the
output node of the second predriver, and control electrodes of the second transistor and the
fourth transistor are connected to respective input nodes each for receiving an impedance
control signal. The fifth transistor and the seventh transistor complementally drive the first
transistor, and the sixth transistor selectively drives the first transistor in a complementary
manner to the seventh transistor in accordance with a logical level of a slew rate control
signal which is applied to a control electrode of the sixth transistor. The eighth transistor and
the tenth transistor complementally drive the third transistor, and the ninth transistor
selectively drives the third transistor in a complementary manner to the tenth transistor in
accordance with a logical level of a slew rate control signal which is applied to a control

electrode of the ninth transistor.
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As exemplarily described in new claim 47, the present invention is directed to an
output buffer circuit including a main driver comprising a first transistor and a second
transistor which are connected in parallel between a supply line of a first voltage and an
output node of the main driver, and a third transistor and a fourth transistor which are
connected in parallel between a supply line of a second voltage and the output node of the
main driver. A first predriver comprises a fifth transistor, a sixth transistor, a seventh
transistor and an eighth transistor, the fifth transistor and the sixth transistor being connected
in parallel between a supply line of the first voltage and an output node of the first predriver,
and the seventh transistor and the eighth transistor being connected in parallel between a
supply line of the second voltage and the output node of the first predriver. A second
predriver comprises a ninth transistor, a tenth transistor, an eleventh transistor and a twelfth
transistor, the ninth transistor and the tenth transistor being connected in parallel between a
supply line of the first voltage and an output node of the second predriver, and the eleventh
transistor and the twelfth transistor being connected in parallel between a supply line of the
second voltage and the output node of the second predriver. A control electrode of the first
transistor is connected to the output node of the first predriver, a control electrode of the third
transistor is connected to the output node of the second predriver, and control electrodes of
the second transistor and the fourth transistor are connected to respective input nodes each for
receiving an impedance control signal. The fifth transistor and the seventh transistor
complementally drive the first transistor, and the sixth transistor and the eighth transistor
selectively and complementally drive the first transistor in accordance with logical levels of
slew rate control signals which are applied to respective control electrodes of the sixth
transistor and the eighth transistor. The ninth transistor and the eleventh transistor
complementally drive the third transistor, and the tenth transistor and the twelfth transistor
selectively and complementally drive the third transistor in accordance with logical levels of
slew rate control signals which are applied to respective control electrodes of the tenth
transistor and the twelfth transistor.

As explained beginning at line 2 of page 2 of the present application, shifts in timing
of the system clock signal (e.g., the cross-point CP of the rising/falling waveform) can result
in system malfunction, particularly at high speeds, a problem that can be solved by
compensating the cross-point CP and slew rate at the data transmission side. However, as

further explained at the top of page 4, in order to synchronize the data output timing of an
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output buffer circuit accurately with the system clock signal, it is necessary for the circuit
which monitors the delay in the output buffer circuit to adjust its own delay depending on
variations in the delay in the output buffer since, if the output impedance and slew rate of the
output buffer circuit are adjusted to improve the system performance, then the data output
timing of the output buffer circuit varies because of the adjustment of the output impedance
and the slew rate thereof.

In contrast, the present invention provides an output buffer circuit capable of
sufficiently compensating for variations in the cross-point between rising and falling
waveforms of output pulses and variations in the slew rate against variations in the power
supply voltage and ambient temperature even when the output buffer is incorporated in a
system. This effect is achieved by changing the number of transistors of the main driver
driving the load and the number of transistors of the predriver according to control signals to
simultaneously adjust the cross-point of output pulses andthe slew rate, as well as the output
impedance.

The result is that the data receiving side connected to the output buffer circuit is
prevented from malfunctioning, making it possible to achieve a system which operates
normally even when the power supply voltage and the ambient temperature vary. Moreover,
since the output impedance and the rise/fall times of output pulses are simultaneously

controlled, the number of control signals is reduced, thereby saving manufacturing cost.

IL. THE IDS ISSUE

The Examiner alleges that the Information Disclosure Statement (IDS) filed on June
4, 2007, fails to comply with 37 CFR §1.98(a)(3) because it allegedly failed to include a
concise explanation of the relevence.

In response, since the Examiner has initialled all entries on the associated IDS 1449
form except the entry for JP 3667690, Applicant would understand that the Examiner’s
comment actually refers to this single document JP 3667690. Upon further review, this
Japanese document JP 3667690 is actually the Japanese issued patent corresponding to US
Patent No. 6,894,547 that is the subject of the present Reissue Application 11/798,773.

This status can be verified by noting that US Patent No. 6,894,547 lists JP 2001-
386126 under (30) Foreign Application Priority Data. This number 2001-386126 shows up
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on the front page of JP 3667690 under label (21). It is also noted that the figures of JP
3667690 also contains illustrations corresponding to those of the present Application
11/798,773 and US Patent No. 6,894,547, thereby further demonstrating the correlation
between these two documents.

Accordingly, this document JP 3667690 is correctly crossed through by the
Examiner, since it is not prior art against the present Application 11/798,773, so Applicant
understands that there is now no issue related to the IDS submitted on June 4, 2007, and the

Examiner is respectfully requested to confirm this understanding in the next Office Action.

I11. THE DEFECTIVE OATH/DECLARATION ISSUE

In paragraph 2 on page 2 of the Office Action, the Examiner alleges that the reissue
oath/declaration is defective because it allegedly fails to identify at least one error which is
relied upon to support the reissue application, and in paragraph 3, the Examiner rejects claims
1-48 based on this characterization.

In response, Applicant recites below the error identified in this oath/declaration that
is relied upon:

“The patentee claimed less than he had a right to claim and now adds new claims
17-48. New independent claim 17 wording is based at least on the description at line 63 of
column 5 through line 5 of column 6.”

As clearly described in MPEP §1414 II:

“In identifying the error, it is sufficient that the reissue oath/declaration identify a
single word, phrase, or expression in the specification or in an original claim, and how it
renders the original patent wholly or partially inoperative or invalid. The corresponding
corrective action which has been taken to correct the original patent need not be identified in
the oath/declaration. If the initial reissue oath/declaration “states at least one error” in the
original patent, and, in addition, recites the specific corrective action taken in the reissue
application, the oath/declaration would be considered acceptable, even though the corrective
action statement is not required.”

Applicant submits that the wording recited above from the oath/declaration clearly
recites the “at least one error” as being the failure by Applicant to claim less than he had a
right to claim, as well as the location of wording in the specification, as well as the corrective
action being taken to correct the original patent. Although there are also several errors in

the original patent claims, as identified in the claim amendments, as clearly described in
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MPEP §1414 11, “Applicant need only specify in the reissue oath/declaration one of the
errors upon which the reissue is based.”

In view of the foregoing, Applicant submits that the declaration does indeed indicate
“at least one error” which causes the original patent to be defective, and the Examiner is
respectfully requested to reconsider and withdraw this characterization that the
oath/declaration is defective and the Examiner’s concurrent rejection of claims 1-48 based

thereon.

Iv. THE RECAPTURE ISSUE

Beginning at the top of page 3 of the Office Action, new claims 17-18 and 21-22
stand rejected under 35 U.S.C. §251 as allegedly being an improper recapture of broadened
claimed subject matter surrendered in the application for the patent upon which the present
reissue is based.

Applicant respectfully disagrees.

The Examiner’s conclusion that the present reissue application improperly
recaptures surrendered material is based only on Applicant’s statement in the 06/11/04
response:

“Turning to the rejection of claims 1-10 under 35 USC §102 as anticipated by
Atsushi (JP Publication No. 2001-068986), claims 1 and 4 have been amended to include the
Jfeature that the output of the predriver is only directly connected to the first p-channel MOS
transistor and the first n-channel MOS transistor of the main driver. Atsushi does not
anticipate this feature.”

Accordingly, the Examiner’s position on the recapture issue is based solely upon the
final limitation of independent claims 1 and 4 (subsequently, claim 4 was renumbered to
became independent claim 5 of the parent claims).

Therefore, to establish improper recapture of surrendered subject matter, the
Examiner has the initial burden to demonstrate that claims 17, 18, 21, and 22 have broader
aspects that relate to the surrendered subject matter.

However, such conclusion is simply not reasonable, in view of the actual facts of
prosecution to date.

That is, new claim 17 has two limitation elements, neither of which recites the

element upon which the Examiner relies in her conclusion of improper recapture. That is, the
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element “output of the predriver is only directly connected to the first p-channel MOS
transistor and the first n-channel MOS transistor of the main driver” is clearly not present in
any of new claims 17, 18, 21, or 22, so these claims are clearly broader is this aspect of the
invention.

However, the two limitations of claim 17 are also clearly different from any of the

limitations of claims 1 and 5 of the parent claims, not just the final limitation upon which the
Examiner relies. As explained in MPEP §1412.02:

“Reissue claims that are broader in certain aspects and narrower in other vis-a-vis
claims canceled from the original application to obtain a patent may avoid the effect of the
recapture rule if the claims are broader in a way that does not attempt to reclaim what was
surrendered earlier. ... If the broadening aspect of the reissue claim relates to subject matter
previously surrendered, the examiner must determine whether the newly added narrowing
limitation in the reissue claim modifies the claim such that the scope of the claim no longer
results in a recapture of the surrendered subject matter. If the narrowing limitation
modifies the claim in such a manner that the scope of the claim no longer results in a
recapture of the surrendered subject matter, then there is no recapture.”

In comparing new claim 17 with amended claim 1 (e.g., the independent claim
relevant for the recapture issue), it is clear that new claim 17 is not a simple recitation of

claim 1 except that the final limitation relied upon by the Examiner for the recapture issue is

missing (as would be required to be demonstrated by the Examiner for recapture). Instead,
new claim 17 clearly describes that one transistor of the main driver has a control electrode
connected to a node in the predriver that adjusts slew rate and a second transistor of the main
driver has a control electrode connected to an input node for receiving an impedance control
signal.

Moreover, the Examiner’s characterization of what Applicant surrendered in the
06/11/04 response to the Final Office Action mailed 04/06/04 is not complete, since the

Examiner improperly extracts only a portion of that response, thereby taking the subject

matter alleged to be surrendered out-of-context, and the remainder of that response by
Applicant is just as important as the portion relied upon by the Examiner. That is, what
Applicant actually stated in the 06/11/04 response to Examiner Cunningham during
prosecution of the parent claims was:

“Turning to the rejection of claims 1-10 under 35 USC §102 as anticipated by
Atsushi (JP Publication No. 2001-068986), claims 1 and 4 have been amended to include the
feature that the output of the predriver is only directly connected to the first p-channel MOS
transistor and the first n-channel MOS transistor of the main driver. Atsushi does not
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anticipate this feature. On page 2, paragraph 5, the Examiner states that the circuit of
Atsushi discloses:

“’a main driver’ having ‘a first p-channel transistor (PM03) [sic]’

[and] ‘a first n-channel transistor (NMO3) [sic],” ‘a second p-

channel transistor (PM02) [sic]’ and ‘a second n-channel transistor

(NMO?2) [sic]’; ‘a predriver’ having ‘a third p-channel fransistor

(PA)2) [sic]’, ‘ third n-channel transistor (NTO2) [sic]’, ‘a fourth

p-channel transistor (PTO2)[sic]’, ‘a fourth n-channel transistor

(NAO2)’, ‘a fifth n-channel transistor (NSO2 or NTOI)[sic]’ and

‘a fifth p-channel transistor (PSO2 or PTOI [sic]....”
However, PM03, NM03, PM02 and NMO?2 are each connected to the devices the Examiner
defines collectively as the “predriver,” i.e., (PAO2), (NT02), (PT02), (NAO2), (NSO2) or
(NTO1) and (PSO2) or (PTO1). Thus, Atsushi does not anticipate amended claims 1 and 4,
nor any claims dependent therefrom.”

Thus, what Applicant actually surrendered in this response dated 06/11/04 to
Examiner Cunningham was claim 1 less the final limitation (“output of the predriver is only

directly connected to the first p-channel MOS transistor and the first n-channel MOS

transistor of the main driver”), in view of Examiner Cunningham’s interpretation of Atsushi.

Therefore, in terms of Examiner Cunningham’s interpretation of Atsushi, the final
limitation of parent claim 1 ((“output of the predriver is only directly connected to the first p-
channel MOS transistor and the first n-channel MOS transistor of the main driver”) was

added to distinguish from Examiner Cunningham’s interpretation of Atsushi’s configuration,

in which Examiner Cunningham defined as following:

(1) a“main driver” having first p-channel transistor (PM03), first n-channel
transistor (NM03), second p-channel transistor (PM02), and second n-channel transistor
(NM02); and

(2) a“predriver” having third p-channel transistor (PA02), third n-channel
transistor (NT02), fourth p-channel transistor (PT02), fourth n-channel transistor (NA02),
fifth n-channel transistor (NSO2 or NTO1), and fifth p-channel transistor (PS02 or PTO1).

Relative to the added limitation relied upon by the present Examienr (“output of the
predriver is only directly connected to the first p-channel MOS transistor and the first n-
channel MOS transistor of the main driver”), it is noted that the only “output” of the
predriver components defined by Examiner Cunningham directly connected to the first p-
channel MOS transistor PMO03 and first n-channel MOS transistor NMO3 is the output of
predriver components PAO2 and NAO2. At best, the outputs from the remaining predriver

components NT02, NS02, PS02, PT02) are only indirectly connected to PM03/NMO03 via
33
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resistors R14 and R24.

Therefore, the limitation added to the independent parent claims 1 and 5 clearly
distinguish from Examiner Cunningham’s strained interpretation of Atsushi’s circuit, thereby
permitting these claims to proceed to allowance.

Turning now to the recapture issue for added claims 17, 18, 21, and 22, Applicant
submits that it is sufficient to evaluate the wording of only claim 17, relative to Examiner
Cunningham’s interpretation of Atsushi’s configuration, to demonstrate that there is clearly
no recapture of surrendered subject matter.

That is, using Examiner Cunningham’s interpretation of Atsushi, the “first
transistor” and the “second transistor” ... “connected in paralle]” between a first voltage
supply line and the output node of the main driver of new claim 17 would have to correspond
to either PM03/PMO2 or to NM03/NMO2 of Atsushi. Examiner Cunningham identified no
two nodes in predriver (e.g., PA02, NT02, PT02, NAO2, NSO2 or NTO1, and PS02 or PTO1),
one node that is connected to the control electrode of a specific first transistor and controls

slew rate of the main driver and one node that is connected to the control electrode of a

specific second transistor and that receives an impedance control signal.

Indeed, the English Abstract of Atsushi does not even mention two such nodes.

Therefore, new independent claim 17 (as well as new independent claim 21) is
clearly narrower in at least some aspects from parent independent claims 1 and 5 and is not in
any reasonable interpretation attempting to rely upon the missing limitation (“output of the
predriver is only directly connected to the first p-channel MOS transistor and the first n-
channel MOS transistor of the main driver”) for the purpose this missing limitation was
added in the parent claims. That is, as explained above, this limitation was added to the
parent claims to distinguish that, in Atsushi’s configuration, the outputs from the remaining
predriver components NT02, NS02, PS02, PT(02) are only indirectly connected to
PMO03/NMO03 via resistors R14 and R24.

New claims 17 (and 21) do not need this final limitation and are not describing the

invention in any way that recaptures the invention of parent claims 1 and 5 as missing this

final limitation.
Stated slightly differently, new claims 17 and 21 clearly further narrows the
definition of the invention in the original claims, in view of Examiner Cunningham’s

interpretation of Atsushi, by providing a more narrow definition of how the predriver is
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interconnected with the main driver.

Therefore, in view of the foregoing, new claims 17, 18, 21, and 22 are clearly not
reasonably characterized as merely reciting claim 1 devoid of the final limitation of claim 1,
and the Examiner is respectfully requested to reconsider and withdraw the conclusion of

recapture.

V. THE PRIOR ART REJECTION

The Examiner considers that JP 2001-068986 to Atsushi anticipates new claims 17-
24, wherein the Examiner analogizes “first transistor” as being PM02 and the “second
transistor” as being PM03. However, contrary to the Examiner’s allegation, there is no
suggestion of any specific nodes that satisfies the plain meaning of the final limitation of new
independent claims 17 and 21. The Examiner does not even identify any specific node of the
alleged predriver (e.g., PAO2, NT02, PT02, NA02, NS02, NT01, PS02, PTO1), let alone
provide any textual support from Atsushi.

Along this line, it is noted that the English Abstract of Atsushi clearly fails to support
the Examiner’s allegation that the circuit of Atsushi operates in the manner described by
these two new independent claims. Therefore, should the Examiner wish to maintain this
rejection based on Atsushi, Applicant’s representative requests that the Examiner provide a

complete, non-machine translation of this Atsushi reference and point to specific lines in this

English translation that provides reasonable support that the plain meaning of this limitation
is satisfied by Atsushi.

It is noted that Atsushi’s configuration clearly differs from that of the present
invention in that Atsushi’s output buffer is based upon using a plurality modules
interconnected by resistors for time delay in combination with interruption controls to
inactivate selected modules, clearly an entirely different concept from the principle of
operation used in the present invention.

Hence, turning to the clear language of the claims, in Atsuhi there is no teaching or

suggestion of: “ ... wherein a control electrode of said first transistor is connected to an output

node of a predriver for adjusting a slew rate of said main driver, and a control electrode of

said second transistor is connected to an input node for receiving an impedance control

signal”, as required by new independent claim 17. The remaining new independent claims
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have similar wording and/or include even additional details of the present invention that
clearly distinguish from Atsushi.

Therefore, there is at least one element of the claimed invention that is not taught or
suggested by Atsushi and the Examiner is respectfully requested to reconsider and withdraw

this rejection.

VI. CONCLUSION

In view of the foregoing, Applicant submits that claims 1-48, all the claims presently

pending in the application, are patentably distinct over the prior art of record and are

allowable, and that the application is in condition for allowance.  Such action would be

appreciated.

Should the Examiner find the application to be other than in condition for allowance,
the Examiner is requested to contact the undersigned attorney at the local telephone number
listed below to discuss any other changes deemed necessary for allowance in a telephonic or
personal interview.

To the extent necessary, Applicant petitions for an extension of time under 37 CFR
§1.136. The Commissioner is authorized to charge any deficiency in fees, including
extension of time fees, or to credit any overpayment in fees to Attorney’s Deposit Account
No. 50-0481.

Respectfully Submitted,

Frederick E. Cooperrider, Esq.
Registration No. 36,769

Sean M. McGinn, Esq.
Registration No. 34,386

Date: __July 2. 2010

MCGINN INTELLECTUAL PROPERTY
LAW GROUP, PLLC

8321 O1d Courthouse Road, Suite 200

Vienna, VA 22182-3817

(703) 761-4100

Customer No. 21254

36

EX1002 / Page 141 of 379
Western Digital Technologies, Inc.



Electronic Acknowledgement Receipt

EFS ID: 7944806
Application Number: 11798773
International Application Number:
Confirmation Number: 9228

Title of Invention:

QOutput buffer cirucit and integrated semiconductor circuit device with such

output buffer circuit

First Named Inventor/Applicant Name:

Tsugio Takahashi

Customer Number:

21254

Filer:

Fred Eugene Cooperrider

Filer Authorized By:

Attorney Docket Number:

NEC02P155-40-JThb

Receipt Date: 02-JUL-2010
Filing Date: 16-MAY-2007
Time Stamp: 11:15:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
. . . 230331
1 Amendment/Req. Reconsideration-After] WAK219ReissueAmdt_07_02_1 o 36

Non-Final Reject

0.pdf

Sadb3ceb7bf27468ca22f22547450ec830ff |
06ad

Warnings:

Information:

EX1002 / Page 142 of 379
Western Digital Technologies, Inc.




Total Files Size (in bytes):‘ 230331

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

EX1002 / Page 143 of 379
Western Digital Technologies, Inc.




PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

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

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:
/DIANE JOHNSON/

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/798,773 05/16/2007 | [ To be Maiked
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [] ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). o (c))
[] sEARCH FEE
(37 CFR1.16(k). (i) or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR118(0), (B} or (4) N/A N/A N/A N/A
(T3?TC/-\F|;??_1%I('I\;I)S minus20= | * X$ = ORI xs =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h) minus 3 = xX$ = Xs =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A3F7’Fg_,:l(éA1T1lgN SIZE FEE is $250 ($125 for small entity) for each
( 166s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= 07/02/2010 | arrer PREVIOUSLY EXTRA RATE ®) | Fep $) RATE (5) FEE ($)
E AMENDMENT PAE FOR
s ;r?et(?)ly (37 CFR « 48 Minus | = 48 -0 X$ = OR | x $52= 0
o]
z | werm, |15 Minus | =15 -0 xs = oR | x soz0- 0
<§( |:| Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | reE (3 RATE (3) FEE ($)
— AMENDMENT PAID FOR
E Ifgg‘)l @7 CFR . Minus | - Xs$ = oR | xs =
AL T . T or 55 _-
E |:| Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

EX1002 / Page 144 of 379
Western Digital Technologies, Inc.



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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11/798,773 05/16/2007 Tsugio Takahashi NECO02P155-40-JTb 9228
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
11/798,773 TAKAHASHI, TSUGIO

Office Action Summary Examiner Art Unit
CASSANDRA COX 2816

-- 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 THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 17 July 2007.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-48 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-48 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 16 May 2007 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)J Al b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[X Certified copies of the priority documents have been received in Application No. 10/320,059.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 5/16/07:6/4/07. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100329
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Application/Control Number: 11/798,773 Page 2
Art Unit: 2816

DETAILED ACTION

Information Disclosure Statement
1. The information disclosure statement filed 6/04/07 fails to comply with 37 CFR
1.98(a)(3) because it does not include a concise explanation of the relevance, as it is
presently understood by the individual designated in 37 CFR 1.56(c) most
knowledgeable about the content of the information, of each patent listed that is not in
the English language. It has been placed in the application file, but the information with
the line drawn through has not been considered. All other references that have been

initialed were considered by the examiner.

Reissue Applications

2. The reissue oath/declaration filed with this application is defective because it fails
to identify at least one error which is relied upon to support the reissue application. See
37 CFR 1.175(a)(1) and MPEP § 1414.
3. Claims 1-48 are rejected as being based upon a defective reissue declaration
under 35 U.S.C. 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion above
in this Office action.

Applicant failed to include a statement of at least one error which is relied upon to
support the reissue application.

The reissue declaration filed on 7/11/07, does not specifically identify the error in
the original claims 1-16, thus presenting new claims to correct the error (e.g. what the
original claims lacked that the newly added claim has, etc.). Any error in the claims
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Application/Control Number: 11/798,773 Page 3
Art Unit: 2816

must be identified by reference to the specific claim(s) and the specific claim language
wherein lies the error. See MPEP 1414.1l. (C).

Claims 17-18 and 21-22 are rejected under 35 U.S.C. 251 as being an improper
recapture of broadened claimed subject matter surrendered in the application for the
patent upon which the present reissue is based. See Pannu v. Storz Instruments Inc.,
258 F.3d 1366, 59 USPQ2d 1597 (Fed. Cir. 2001); Hester Industries, Inc. v. Stein, Inc.,
142 F.3d 1472, 46 USPQ2d 1641 (Fed. Cir. 1998); In re Clement, 131 F.3d 1464, 45
USPQ2d 1161 (Fed. Cir. 1997); Ball Corp. v. United States, 729 F.2d 1429, 1436, 221
USPQ 289, 295 (Fed. Cir. 1984). A broadening aspect is present in the reissue which
was not present in the application for patent. The record of the application for the
patent shows that the broadening aspect (in the reissue) relates to claim subject matter
that applicant previously surrendered during the prosecution of the application.
Accordingly, the narrow scope of the claims in the patent was not an error within the
meaning of 35 U.S.C. 251, and the broader scope of claim subject matter surrendered
in the application for the patent cannot be recaptured by the filing of the present reissue
application.

According to ‘Three Step Test for Recapture” (see MPEP 1412.02):

(1) Whether the reissue claims are broader in scope than the original patent
claims.

The new independent claim 17 broadened the patent claim 1 by deleting the predriver
structure (see col. 12, lines 6-19 and lines 28-30).

(2) Whether the broader aspects of the reissue claims relate to subject matter
surrendered in the original prosecution.
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A review of the prosecution of original application No. 10/320,059 (US Pat.
6,894,547) reveals that:

1) In response to the Final Rejection on 4/6/04, rejecting claims 1-10 over Atsushi (JP
‘986) under 35 USC 102(b), the applicant amended the claim 1 by inserting “predriver is
directly connected only to said first p-channel MOS transistor and said first n-channel
MOS transistor of said main driver” (see Amendment filed on 6/11/04).

i) Moreover, the applicant argued in response to the Final Rejection,
Turning to the rajection of oisiam 1210 under 35 UBC §102 sax sntisipated by Atsnald
{1 Publivation Mo, 20000680883, claims 1 end 4 have bean amended wo include the featre the

| the output of the predriver s only dircotly conmested o the fivst pchsonel MOS cansistor ssd

the first nechannst MOR rensistor of the madn deiver. Atsald does not aisdpate this fatare,

Thus, the omitted structure of the predriver was surrendered during the
prosecution of the original application (which became the patent to be reissued).

(3) Whether the reissue claims were materially narrowed in other respects, so that
the claims may not have been enlarged, and hence avoid the recapture rule.

The recapture rule cannot be avoided since new independent claim 17 is not
materially narrower in other aspects of the claimed invention.
Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(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.

5. Claims 17-24 are rejected under 35 U.S.C. 102(b) as being anticipated by

Atsushi (JPub 2001-068986, cited by Applicant).
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In reference to claim 17, Atsushi discloses, in Fig. 1, an output buffer circuit
comprising: "a main driver (PMO 1-PMO3 and NMO 1-NMO3)" comprising "a first
transistor (PMO2)", and "a channel transistor (PMO3)" which are connected in parallel
between a supply line of a first voltage and an output node (OUT) of the main driver,
wherein a control electrode of the first transistor (PMO2) is connected to an output node
of "a predriver (PAO2, NTO2, PTO2, NAO2, NSO2, NTO1, PSO2, PTO1)" for adjusting
a slew rate of the main driver, and a control electrode of the second transistor (PMO3)
is connected to an input node for receiving an impedance control signal. The same
applies to claim 21 wherein the circuit shown can have more second transistors (PMO2-
PMOn) connected in parallel with the first transistor (PMO2).

In reference to claim 18, Atsushi discloses in Figure 1 wherein each of the first
transistor (PMO2) and the second transistor (PMO3) is a p-channel MOS transistor.
(Transistors NMO2-NMOn could also read on the first and second transistors) The
same applies to claim 22.

In reference to claim 19, Atsushi discloses in Figure 1 wherein a slew rate control
signal applied to the predriver and the impedance control signal are generated from a
same signal (IN). The same applies to claim 23.

In reference to claim 20, Atsushi discloses in Figure 1 wherein each of the first
transistor (PMO2) and the second transistor (PMO3) is a p-channel MOS transistor.
(Transistors NMO2-NMOn could also read on the first and second transistors) The

same applies to claim 24.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CASSANDRA COX whose telephone number is
(571)272-1741. The examiner can normally be reached on Monday-Friday from 8:00
AM to 4:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donovan Lincoln can be reached on 571-272-1988. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. 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 would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/Cassandra Cox/
Primary Examiner, Art Unit 2816
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND
DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

October 25, 2007

MCGINN INTELLECTUAL PROPERTY LAW GROUP
8321 OLD COURTHOUSE ROAD

SUITE 200

VIENNA, VA 22182

us

Dear Sir/Madam,
Your refund request for 11798773 in the amount of $400.00 has been denied.

Applicant only sent in $200.00 for Utility Examination fee instead of $600.00 Reissue Examination fee.

Sincerely,
Cynthia Streater

Technical Center Others
703 308-9010 x178

P.O. Box 1450, Alexandria, Virginia 22313-1450 - www.USPTO.GOV
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NEC02P155-40-]
WAK.219

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Tsugio Takahashi )

Serial No.:  11/798,773 Group Art Unit: 2816

Filed: May 16, 2007 o Examiner: Not Yet Assigned
For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR

CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner of Patents
Alexandria, VA 22313-1450

ATTENTION: FINANCE DIVISION
Sir , REQUEST FOR REFUND

An amount of $400.00 was deducted from our Deposit Account 50-0481 on May 17,
2007, for fee code 1204, reissue independent claims in excess of three.

Our records show that we filed a Reissue Patept Application Transmittal on May 16,
2007 in which we paid for twenty-eight (28) extra claims and twelve (12) independent claims.

' Thus, it was ot necessary to charge our deposit account on May 17, 2007. Therefore,
$400.00 was charged in error and should be refunded.

' Therefore, Applicant respectfully requests that :themm_fee be refunded to Attorney’s
Deposit Account No. S0-0481. Please credit any overpayment of fees to Attorney’s Deposit

Account number 50-0481. _
. Respectfully Submitted,
Date: \ r)
Sean jé QCLI:Q élsq;
. _ .Reg. No, 34,386 .
McGinn IP Law Group, PLLC

Intellectual Property Law

8321 Old Courthouse Road, Suite 200
Vienna, VA 22182-3817

(703) 761-4100

Customer No. 21254
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto gov

| APPLICATION NUMBER | FILING or 371(c) DATE | GRP ART UNIT | FIL FEE REC'D | ATTY.DOCKET.NO

11/798,773 05/16/2007 2816 5330 NEC02P155-40-JTb

CONFIRMATION NO. 9228

21254 UPDATED FILING RECEIPT
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC

8321 OLD COURTHOUSE ROAD

SUITE 200

VIENNA, VA22182-3817

Date Mailed: 07/23/2007

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning
the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection. Please verify the accuracy of the data presented on this receipt. If an error is noted on
this Filing Receipt, please write to the Office of Initial Patent Examination's Filing Receipt
Corrections. Please provide a copy of this Filing Receipt with the changes noted thereon. If you
received a "Notice to File Missing Parts"” for this application, please submit any corrections to this
Filing Receipt with your reply to the Notice. When the USPTO processes the reply to the Notice, the
USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Tsugio Takahashi, Ibaraki, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 21254
Domestic Priority data as claimed by applicant

This application is a REI of 10/320,059 12/16/2002 PAT 6,894,547
Foreign Applications
JAPAN JP2001-386126 12/19/2001

If Required, Foreign Filing License Granted: 07/21/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/798,773

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No
Early Publication Request: No

Title

Output buffer cirucit and integrated semiconductor circuit device with such output buffer
circuit

Preliminary Class
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327
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFIGE .
) UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450

Alexandriy, Vigotis 22313-1450
WRWAPLO.GOV

| APPLICATION NUMBER | FILING OR 371 (¢) DATE | FRSTNAMEDAPPLICANT |  ATTORNEY DOCKET NUMBER |
11/798,773 05/16/2007 Tsugio Takahashi NECO02P155-40-JTb
CONFIRMATION NO. 9228
21254 ' FORMALITIES
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC LETTER
8321 OLD COURTHOUSE ROAD
SUITE 200

VIENNA, VA 22182-3817

Date Mailed: 05/29/2007

NOTICE TO FILE MISSING PARTS OF REISSUE APPLICATION
Filing Date Granted

An application number and filing date have been accorded to this reissue application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

e The oath or declaration is unsigned.

e Consent of the assignee is present, but is unsigned. A statement of consent bearing the signature of an
official authorized to act on behalf of the assignee(s) must be provided, to comply with 37 CFR 1.172.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

¢ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or

declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items
identified in this letter. .

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $130 for a non-small entity

e $130 Surcharge.

97/12/2667 DENMANUL 06GER129 11798773
Replies should be mailed to:  Mail Stop Missing Parts @1 FC:1831 138.00 0P

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

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
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https:#sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

- If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Office of Initial Patent Examemation {57y 272~4000, or 1-800-PTO-9199
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of
Tsugio TAKAHASHI

Serial No.: 11/798,773 Group Art Unit: Not Yet Assigned

Filed: May 16, 2007 Examiner: Not Yet Assigned

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT
DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

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

SUBMISSION OF DECLARATION

Sir:

In response fo the Notice to File Missing Parts of Application dated May 29, 2007 (copy
attached), submitted herewith is the signed Declaration, Power of Attorney, Consent of Assignee,
and Statement Under 37 C.F.R. 3.73(b) for the above-identified patent application, along with
our check in the amount of $130 to cover the surcharge for the late filing of the declaration.

Please charge any deficiencies in fees and credit any overpayment of fees to Attorney's
Deposit Account No. 50-0481.

Respectfully submitted,

Date: © 7 / “/ a7 Frederick E. Cooperrider, Esq.
Registration No. 36,769

McGinn Intellectual Property Law Group, PLLC
Intellectual Property Law

8321 Old Courthouse Road, Suite 200

Vienna, VA 22182-3817

(703) 761-4100

Customer No. 21254
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Doc Codc" PTO/SB/ST (10-05)
. * Approved for uss through G4/30/2007. OMB 0851-0033
. J U.S. Patant and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork ReductionNa ) KB Pérso aquired tn respond fa a collaction of info . & displaye @ valid OMB control number
. ' . Docket Number (Optionat)
REISSUE APPLICATION DECLARATION BY THE INVENTOR NECO02P155-40-JTd

| hersby declare that:

Each inventor's residence, mailing address and citizenship are stated below next to their name.

1 believe the inventors named below to be the original and first inventor(s) of the subject matter which is
desgribed and claimed in patent number 6,894,547 B2 , granted May 17, 2005

and for which a relssue patent is sought on the invention entited OUTPUT BUFFER CIRCUIT AND
INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

the specification of which

[ is attached hereto.

B was filed on May 16, 2007 as reissue application number __ ! | /798,773
and was amended on

(If applicable)

| have reviewed and understand the contents of the above: identified specification, including the claims,
as amended by any amendment referred to above.

! acknowledge the duty to disclose information which is material to patentabllity as defined in

37 CFR 1.56.

@ | hereby claim foreign priority benefits under 35 U.S.C. 119(a)~(d) or (f), or 365(b). Attached is
form PTO/SB/02B (or equivalent) listing the foreign applications.

| verily believe the original patent to be wholly or partly inoperative or invalid, for the reasons described
below. (Check all boxes that apply.)

[ by reason of a defective specification or drawing.

B3 by reason of the patentee claiming more or less than he had the right to claim in the patent.

D by reason of other errors.

At least one error upon which reissue Is based is desctibed below. If the reissue is a broadening
reissue, such must be stated with an explanation as to the nature of the broadening:

The patentee clajmed less than he bad a right to claim and now adds new claims 17-48. New independent claim 17 wording Is
based at least on the description at line 63 of column 5 through line 5 of column 6.

Every error in ﬂ:e patent which was corrected in the present relssue application, and fs not covered by a prior
oath/declaratiop submitted in this application, arose without any deceptive intention on the part of applicant.

This of Ink is

fo process) an application. - |

mﬂbmdﬂ'mowu mwlreloconu:tnmmBndlorsumesﬂcmmmucmuﬁuw.mwbomlb
of

and Trademark Office, U.S. D
ADDRESS. SEND TO: C k for Patents, P.O. Box 1450, Alsxandria, VA 22313-1450.

[Page 1of

quired by 37 CFR 1.175. mmmmuWmem.mmwmmmmuhm(mwmusmo
K Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collaction is estimatad to take 30 minutes 1o compiate,
and submitting the compieted application fom to the USPTO. Time wid vary upon the i case. Any
the Chief information Officar, U.S. Pstent

ca. P.O. Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

r ol

If you need assistance In completing the farm, call 1-800-PTO-9199 and salact option 2,
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Doc Codc" PTO/SB/51 (10-05)
. Appraved for use tvnugh 04/30/2007. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persans are required to P o a colle of infor v R displays & velld OMB control number.
Docket Number (Optional)
(REISSUE APPLICATION DECLARATION BY THE INVENTOR, page 2) NEC02P155-40 JTh

All errars comected in this reissue application arose without any deceptive intention on the part of the
applicant.

Note: To appoiht a power of attorney, use form PTO/SB/81.
Correspondence Address: Direct all communications about the application to:

B e address associated with Customer Number: f 21254 —l
OR
g {::gnmg:,m Name | McGinn Inteilectual Property Law Group, PLLC
Address 8321 Old Courthouse Road
Suite 200
City Vieana |state | va |zip |22
Country USA
Telephone (703) 7614100 | Emait |
WARNING:

Petitioner/applicant is cautioned to avold submitting personal information in documents filed In a patent application that
may contribute to Identity theft. Personal information such as social security numbers, bank account numbers, or credit
card numbers (other than a check or credit card authorization form PTO-2038 submittad for payment purposes) is never
w by the USPTO to suggovt a pelition or an application. If this alzae of personal Information is included in documents
s itted to the USPTO, pe! one:s/apglicants should' ¢consider redacting such personal information from the documents
before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to
the public after publication of the application (unless a non-publication request in compliance 37 CFR 1.213(a) is
made in the appiication) or issuance of a patent. Furthermore, the record from an abandoned apfmcau:m may also be
avallable to the public if the application is referenced in a published application or an Issued patent (see 37 CFR 1.14).

Checks and credit card authonzation forms PTO-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that wiltful
false statements and the like so made are punishable by fine and imprisonment, or both, under 18 U.S.C. 1001, and that

such willful false statements may jeopardize the validity of the application, any patent issuing thereon, or any patent to
which this declaration is directed. :

Full name of first joint inventor (given name, family name)
Tsugio TAKAHASHI

tnventor’s signamre<-/"

g Oihalasls | Juky /0% [1007

Residence lbt:uafd, Japan ¥ Citizenship Japan€se

Mailing Address -
6-2, Kashimadal, Tsukuba-shl, Ibsraki, 300-3254 JAPAN

Full name of second joint inventor (given name, fomily name)

Inventor's signature Date

Residence . Citizenship

Mailing Address

L
D Additional }o!’ht inventors or legal representative(s) are named on's_epar'ately numbered sheets forms PTO/SB/2A or 02LR attached

[Page 2 0f 2}
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Doc Code:

2007% 7A11B(K)16:10/7816: 09/ /XBH94801505058 P

PTO/SA/SY (01-08)
Approvad tor use through 12/31/2008. OMB 0051-0038
U.S. Pstent and Tradsmark Office: U.S. DEPARTMENT OF COMMERCE
Under the reons re required to respond to 8 £an of infonmation ynl L3 @ valid OMB corntral number.
Application Numb Not Yet Asrigned
POWER OF ATTORNEY fliing Date Concurrenty Herewith
First Named Inventor Teugle TAKAHASHI
. and Tite Output Buffer Clrcult and Tategrated
CORRESPONDENCE ADDRESS Semiconductor Clreatt Device with Such .
INDICATION FORM At Ynit Not Yot Asst
Examiner Name Not Yet Assigned
o Docket Number | NECO2P15540-JTh
| hereby revoke all previous powers of attornsy given in the above-identified application.
1 hereby appoint:
B Practitioners assoclated with the Customsr Number: 21254
OR
d Practitionar(s) named below: _
Name Registration Number

as my/our attomay(s) or agent(s) to prosecuts the application identified above, and to transact all business In the
United States Patent and Trademark Office connected therewith.

Please recognize or change the correspondence address for the above-ldentified application to:
The address associated with the above-mentioned Customer Number:

OR
D The address associated with Customer Number:

‘U—_ﬁ"m

Address

Gy [Fam ]
Country

Teisphone

! am the: )

[Ze_|

JBman |

B  Assioned of record of the entire intarest. See 37 CFR 8.71.
Statement ynder 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

SIGNATURE of Applicant or Assignee of Record

Signature /e I Date wns2 ’ N wi
Name Takeo FUJII Tetophone . ;
Title and Company Executive Manager, Intellectual Property Group, IP & Legal Department, Elpida Memory. Inc.

NOTE: Sanah'ms of all the Inventors or assignees of record of the entirs interest or thek representative(s) are required. Submpt
multiple :

O “Towmlof - forms are submitted.
e R —
This on of Ik s

quired by 37 CFR 1.31, 1.32 and 1.33. The Informafion is required 15 obtain or retain a benefit by the pudlic which is 1o file
(and by the USPTCFto process) an application. Canfidentality ls govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is sstimatsd © take 3
Mbm.ummmmmnmammuhma Time will vary depending on the individua!
case. Any nts on the of ima you require to this form and/or suggestions for reducing this burden, should de sent to the Chief

Information Officer, U.S. Patent and Trademark Oftice, U.S. Departmant of Commercs, P.O. Bax 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES
OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: C. for P P.O. Box 1450, Alexandria, VA 22313-1450,

I you need assistance in complating the form, eall 1-800-PTO-9199 and select option 2
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PTO/SB/E) 04-04)
for use Twough 01/3V/2004. OMB 0651-0033 |

Appraved
us. Pmma de‘nMOﬂlu.us DEPARTMENT OF COMMERCE
Undar the Paperwork Reduction Act of 1995. no persons ara requirad 10 respond ta & \? it diaploys @ vaid OMB control number .

REISSUE APPLICATION: CONSENT OF ASSIGNEE: Docket Number (Optional)
STATEMENT OF NON-ASSIGNMENT NECO02P155-40-JTb

This Is part of the application for a reissue patent based on the original patent identified below.

|

Name of Patenteé(s) Elpida Memory, Inc. ;

i |

Patent Number Date Patent Issued |

6,894,547 May 17, 2005 !
Title of Invention OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH

OUTPUT BUFFER CIRCUIT !

1. @ Filed herein is a statement under 37 CFR 3.73(b). (Form PTO/SB/96)

2. [ Ownership of the patent is in the inventor(s), and no assignment of the patent Is in effect.

One of boxes 1 or 2 above must be checked. If mulﬂple'aéslgnees. complete this form for each assignee. If i
box 2 is checked, skip the next entry and go directly to “Name of Assignee”. .

The written consent of all assignees and inventors owning an undivided interest In the original
patent is included In this application for reissue.

The asslgnee(b) owning an undivided Interest in said original patent is/are _Elpids Memory, Inc.
and the assignee(s) consents to the accompanying application-for reissue.

Name of assignee/inventor (if not assigned) |
Elpida Memory, Inc.

i Date I
Signature 7&0 7 J_u“ 27 ’ EDO7

Typed or prlnted name and title of person signing for assignee (if assigned)
Takeo FUIJO
Executive Manager, Intellectual Property Group, IP & Legal Department, Elplda Memory, Inc.

1
This of Infoq Is required by 37 CFR 1.172 Thae information is required to obtain or retain a bensfit by the pubfic which ls to file (and by the USPTO to
pr an : "Iityb ‘by36USC 122 and 37 CFR 1.14. This cotiaction Is estimated to take 6 minutes to complets, including
pathering, ion form to the USPTQ., Time will vary g upon the Ual cass. Any comments on tha

mammmmmmmwammummm shouldbusmb&naddmfmmﬁmm U.S Patent and
Tradamark Office, US. Depertmemt of Commerce, P.O. Box 1450, Alexandria; VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TQ: C iasl for Pats P.O.Box 1450, Atexandria, VA 22313-1450.
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FROM bR TSR [ O v

Doc Code: 3 o (00-08)
’ Approved for use throygh 03/31/2007. OMB 0851-0a31

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

nd to a collection of information unlesy it displays a valid OMB contro! n mber.

STATEMENT UNDER 37 CFR 3.73(b) |

Applicant/Patent Owner: Tsugio TAKAHASHI

Application No/Patent No.: ' U.S. 6,894,547 Filed/lssue Date: May 17, 2008

Entitted: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH
SUCH OUTPUT BUFFER CIRCUIT

Elplda Memory, Inc. , a Corporation
(Nama of Assignoe) (Type of A eg. A

Y. O agency, etc.)
states that it Is:

1. [Z] the assignee of the entire right, title, and interest; or

2 D an assignee of less than the entire right, title and interest

The extent (by percentage) of its ownership interest is — %
in the patent application/patent identified above by virtue of either:

A, m An assignment from the inventor(s) of the patent appﬂwﬁonlpa!enl identified above. The assignment was recorded In the United

States Patent and Trademark Office at —D13388 _ .Frame __ 0426 ,ora true copy af the original
Is attached. :

OR

B. D A chain of titte from the inventar(s), of the patent appllmﬁonlpaten! identifled above, to the current assignee as follows:

1. From: To:

The document was recorded In the United States Patent and Tradermark Office at

Reel . Frame . or for which a copy thereof is attached.
2. From: . To:

The document was recorded in the United States Patent and Trademark Office at

Reel . Frame . or for which a copy thiereof is attached.

. i

3. From: — To: .

The document was recorded in the United States Patent and Trademark Office at

Reet . Frame . or for which s copy thereof is attached.

E Additional documents In the chain of titte are listed on a Supplemantal sheet. !

As required é';y 37 CFR 3.73(b)1){}), the documentary evidence of the chain of itle from the original owner to the assignee was, or
concurrenty is bejng, submittad for recordation pursuant to 37 CFR.3.11.

[INOTE: A separate copy (l.e.. a true copy of the original assignment document{s)) must be submitted to Assignment Division in
accordance with 37 CFR Pari 3, to record the assignment in the records of the USPTO. See MPEP 302.08)

The undersigned (whose title Is supplied below) is authorized to act on behalf of the assignee.

Freep I~ A Jun2?, 2007
) 777 " Signature Date
Takeo FUJI

Printed or Typed Name Telephone number

Executive %Intelleml Property Group, IP & Legal Department
- Title

This collectian of (nforma| : is required by 37 CFR 3.73(b). The Information is required to obtain or ratain a benefit the public which is to fils (and the USPTO to process,
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% 4

- Reissue Application of U.S. Patent ¢ MAnal’“‘*
No. 6,894,547

In re patent application of

Tsugio TAKAHASHI

Group Art Unit: Not Yet Assigned

Serial No. 11/798,773

Filed: May 16, 2007 Examiner: Not Yet Assigned

For:  OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT
DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner of Patents
Alexandria, Virginia 22313-1450

INFORMATION DISCLOSURE STATEMENT
Sir: '

Under the provisions of 37 CFR §1.97 through §1.98 and pursuant to applicant's duty of
disclosure under 37 CFR §1.56, applicant respectfully brings the following documents at least some
of which are cited in parent Application No. 10/320,059, now U.S. Patent No. 6,894,547 B2, and
listed on the attached form PTO-1449, to the attention of the Examiner in charge of the above-
identified application. A copy of the listed documents are provided .herewith for ihe convenience of
the Examiner.

In compliance with the requirements of 37 CFR §1.98(a)(3), as a concise statement of
relevance, as it is presently understood by the individual designated in 35 U.S.C. §1.56(c) most
knowledgeable about the content of the information, the undersigned attorney of record submits that
the relevance to the pending U.S. patent application is that the references were cited during
prosecution of the parent application. Further, English-language Abstracts are attached to most of

the references.
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Docket No. NECO2P155-40-JTb 2 WAK.219 (REI)

This citation does not constitute an admission that the references are relevant or material to
the claims. They are only cited as constituting related art of which the applicant is aware.

It is respectfully requested that the listed references be considered by the Examiner and
formally made of record in this application;

Please charge any deficiencies in fees and credit any overpayment of fet;.s to Attémey‘s

Deposit Account No. 50-0481.

Respectfully submitted,

—_— i} Z ‘
o %/ .
Date: é/ o 7 Frederick E. Cooperrider, Esq.
Registration No.: 36,769

McGinn Intellectual Property Law Group, PLLC
8321 Old Courthouse Road, Suite 200

Vienna, Virginia 22182-3817

(703) 761-4100

Customer No. 21254
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APPLICATION NO.
11/798.773

NP I 7 T TR TR,
-7 0 6"8% ATTY DOCKET NO.
% NECO02P155-40-JTb
INFORMATION DISCLOSURE CITATION ‘0‘ APPLICANT(S)
(Use several sheets if necessary) JUN 04 2007 Tsugio TAKAHASHI

/ FILING DATE

GROUP ART UNIT

, %} May 16, 2007 Not Yet Assigned
L) g/ j
4 NT DOCUMENTS
*EXAMINER FILING DATE
DOCUMENT NUMBER DATE NAME CLASS SUBCLASS |F APPROPRIATE
INITIAL
US4,719,369 01-1988 Michio Asano, et al.
US-4,855,623 08-1989 Edward H. Flaherty
US-5,917,758 06-1999 Brent Keeth
US-5,929,668 07-1999 Gyu Suk Kim
US-6,288,563 Bl 09-2001 Harry Muljono, et al.
U.S. PATENT APPLICATION PUBLICATIONS
'EWINER ‘ FILING DATE
DOCUMENT NUMBER DATE NAME CLASS SUBCLASS IF APPROPRIATE
INITIAL ¢
FOREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION
- . YES NO -
01-154622 06-1989 Japan P‘t? 5
05-047186 02-1993 Japan Q\O?
d L
05-160707 06-1993 Japan Mo s
07-006587 01-1995 Japan {M ;
10-242835 09-1998 Japan MO9
OTHER DOCUMENTS  (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant.

Form PTO-A820

(also form PTO-1449)

POSC/REV04

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

PAGE 1 OF 2
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INFORMATION DISCLOSURE CITATION
(Use several sheets if necessary)

ATTY DOCKET NO.
NEC02P155-40-JTb

APPLICATION NO.
11/798,773

Tsugio TAKAHASHI

FILING

May 16, 2007

GROUP ART
Not Yet Assigned

U.S. PATENT DOCUMENTS

“EXAMINER DOCUMENT NUMBER DATE NAME cLASS suscLass | FILING DATE
INITIAL IF APPROPRIATE
U.S. PATENT APPLICATION PUBLICATIONS
TEXAMINER DOCUMENT NUMBER DATE NAME CLASS suscLass | FILING DATE
INITIAL . IF APPROPRIATE
FOREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO
62038616 02-1987 Japan P?V 5
3667690 04-2005 Japan 1
OTHER DOCUMENTS  (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.

Form PTO-A820

(also form PTO-1449)

POSC/REV04

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

PAGE 2 OF 2
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Searching PA] : T http://www19.ipdl.inpit.go.jp/PA1l/result/detail/main/wAAA4P....

‘ PATENT ABSTRACTS OF JAPAN

(11)Publication number : 05-160707
(43)Date of publication of application : 25.06.1993

(51Int.ClL : HO3K 19/0175

HO3K 19/0948

(21)Application number : 03—349016 (71)Applicant : NEC CORP
(22)Date of filing : 06.12.1991 (72)Inventor : HOSHI TOSHIAKI

(54) OUTPUT CIRCUIT

(57)Abstract:

PURPOSE: To set an output resistance of an output qrETTEAT
circuit even in the presence of a temperature change. RICODED Y SRR
CONSTITUTION: Output transistors (TRs) of a block K ‘_

and blocks A-D are connected in parallel with an output R R O

terminal Out. An output enable signal OE and an output

signal OS are inputted to the block K..Block enable

signals AEN-DEN are inputted to the blocks A-D in

addition to the signals OE,OS. The level of the signals BUSBENC
AEN-DEN is all set to '0’ at a low temperature. When the _,
temperature rises a little, only the signal AEN goes to '1’, :Eﬁ::: 8
and when the temperature rises a little more, the signals N'""’L‘n .
AEN, BEN go to '1' and when the temperature rises 3 ENASLES®) 1]
more, the signals AEN-CEN go to '1". When the e by
temperature gets to a high temperature, the signals eenramrs o Lof o
AEN-DEN all go to '1". ‘ M B ?‘757‘T""'Tv‘7"J

LEGAL STATUS
[Date of request for examination] 27.11.1995

[Date of sending the examiner's decision of 25.02.1999
rejection]

[Kind of final disposal of application other than
the examiner’s decision of rejection or
application converted registration]

[Date of final disposal for application]
[Patent number]
[Date of registration]

1/2 2007/04/25 20:04
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Searching PA] ..

2/2

[Number of appeal against examiner's decision
of rejection]

[Date of requesting appeal against examiner's

“decision of rejection]
‘[Date of extinction of right]

. http://www19.ipdl.inpit.go.jp/PA1l/result/detail/main/wAAA4P...

2007/04/25 20:04
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Searching PAJ Page 1 of 2

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 07-006587
(43)Date of publication of application : 10.01.1995

(51)int.Cl. G11C 11/417
G11C 11/409
HO3K 5/02
HO3K 17/16
HO3K 17/687
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(54) DATA OUTPUT BUFFER CIRCUIT

(57)Abstract:

PURPOSE: To improve the response speed of output

data to input data with a low power source voltage by
keeping the current of the output data constant by

adjusting the power source voltage and the size of a

current path formed between output terminals since the
power source voltage is fluctuated in a data output buffer
circuit. o
CONSTITUTION: Since a first power source voltage Vcc -
is fluctuated, a power source voltage detecting part 112 i
drives a second and third pull-up PMOS transistors TR I
18, 20 and a second and third pull-down NMOS TR 24, [a
26. The voltage Vcc, the size of current path formed Ta
between the voltage Vce and output terminals 15 and the o s

size of impedance of a current path formed between the %

terminal 15 and a ground are adjusted. By adjusting the size of current path between the
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voltage Vcec and output terminals 15 and the size of the current path between the terminal 15
and a ground, the response speed to the output data generated at the terminal 15 shows a

constant value independent of the voltage Vcc.
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(19) BEERFT () R F & ®|EB2) 1) BEEs
, N EFE3667690S
. (P3667690)
(45) FBfTH FR17TEETHEH (2005.7.8) (Y EEB FERITHE4A15H (2005.4.15)
(1) Int.CL.7 F1
HO3K 19/0175 HO3K 19/00 10O1F
G11C 11/407 HO3K 17/687 F
G11C 11/409 ; G11C 11/3¢ 354Q
HO3K 17/687 G11C 11/3¢ 354C

MRBAOH 10 (£20 )

QD EHEES FFEA2001-386126 (P2001-386126) |((73) 1¥RFHEE 500174247
(2 mA SPER13£E12A 198 (2001.12.19) INAE—=XRAEY FEAEN
65 npEE #¥P82003-188705 (P2003-1887054) FRBRFRENAEM2-2—-1
43 &R SPERISSETR 4H (2003.7.4) (749 (REA 100123788 .
TEMKRA SPER155F3A 17H (2003.3.17) fFEL T EX
(79 REA 100120628
#E8+ #HE W®—

THRIEA 100127454
#E+: W5 R

(74 RE A 100106138
#E+ AR BT

) RAE BER BB
MEHPREARMZ2-2-1 TK—
X AEYHASHA

BERICHRL

69 [(RUADEH) By 77 ABRRUEESRAEDEER

(57) [%FFF#EROEEA]

(R 1) ’
ANENTRNVABEI LR BT — 22 EOHIA Y —F YV ARUTRANL—L — F TH
NI BHDH I 7 7yERTH->T.

M7 — 2 LA > TARNERHT 225 Lt I MOBE 1 DpF v+ XILMOS F5 >
FAZRUEBLDnF+rXINAVMOS FSUYTPAR, BTIRHEE1IDpF+2ILMOS b
SYPARARUEIDnF Yy XIMOS S UV AL HICHBANEESH T2 HAL &
EINDE2DpF¥RXIMOS FSUYIRERUE2DnF ¥ RILMOS PSSV TR A
ZHMATZERAAL VY ESANEL,

Wi T =R LN > THRBE1DpF v+ FIIMOS FSYTRAEREBRHTEALEILE . 10
I1HDE3IDpF¥XIMOSFSUYPRAARUEIDNF ¥+ ZILMOS PSSV IURE,
HIEET— R LR > THIRE 1 DOnFrIAMOS FS YT A2 %ZBHT LA L &

1 HDOE4DpF ¥ 2IMOS FSUIRERUHEA4DnF v+ *IMOS FS U &,
WEEIDnF v+ RIMOS FSUPREZ L HEMBE1DpF+RILMOS FS5vUR
ZEBHMTELBLLBIDOESDOnFYyRAIMOS FSUYYRA, BUKHREALD
PFYEALMMOS S UV IPREZLEHICHRBEI DN FYrRIAIMOS FS YT RAEXZEBHT
20 LE I DDESDpF Y RIMOS FS YT ARBEALETY KSR E.

MW 2DpF ¥+ XIVMOS FPSUYIRAREHRENBHESDOnF ¥+ 2ILMOS F52 U
ZOBME - FEFEHEL. FMEB 2O nF vy R2IAIMOS FSYURALHICHRES D
PF¥FRILMOS S UYIRR2DEE - EBELZHETI-DOHEIESEZTh TR ER 20
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T HHEE L.

ZEIZHIIY 7 7 EK,

[ER1H 2]

HER2DpF Y+ RXIIMOS FSUYYRAARUNMEBBE2DnF+ 2NAMOS bS5 PR
DEE, WHEBSOnF v+ RXIUMOS FSUYPAXRUMEESDpF ¥ FIMOS 5
VIAZDEEPFLVERHIZBROBE ANy 7y @B,

(FER1H 3]
HIEEB2DpF¥RAIVMOS FS VY RERUHEBE2DOnF ¥ RXILMOS PSP R %
DEE., FELEBESDOnF ¥+ F2NVMOSFSYPRARXARUMEBEESDpF v+ 2IMOS S
PIRZDEEHNREZIERFE 1 EROB ARy 7 7 @ER, 10
[k 4]
ANESNENRNVABEEIPORDZTFT— 2 EZFEDOHNIA VE—HVARTANL—L—FTH
W30y J7ERTH>T.

BT — R LEN > TARER#H T2 2 8 1 HOE1DpF ¥ 2ILMOS kS5
VAZRUBE1IDnF X RXIIMOS S UYIRE, BTICHEHE 1 DpF v+ XILMOS k
SVPRAERUVELIDnFrRILMOS PSS U PRELBICHBANERH T I R &
LINDE2DpF vy RIMOSFSUIXAEZRUE2DOnF ¥y 2ILMOS PS4
BHAITEAALA Y ESANEE.

M7 — R LN > THIRBBEIDpF ¥ I AMOS FSYVREAEBHTEAALL LS
1361'0)%30)p9’-ﬂ’*1bMOSF?VVX&&U’%S@n?’”\’?\IDMOSF-}V*‘)Z'}I\ 20
BB T —2ICLER > THREEIDnFYyRIAIMOS FS YR E2EREIT LA LE
13?0)%40)p=f->v:?\)1«MOSFi‘/*)Zb"&U?{4®n9‘-Vi)bMOS}~5‘/°/*Z51\
HaE3DnF ¥ XIVMOS FSYYPRZEHILHERE1DpF+XIMOS ST
ZEBHTILELLBLIDDBESDnF Yy RIIUMOS hSUTPRE, BIRBE3IDpF v
AIVMOS PSS UVIRALHREHRBBEIDDF Y RIIMOS S YT REAZHRET 244
REBLT1IDOESDpF Y RXIVMOS FSUYIYRR, #BEI4DpF ¥ RXALMOS FS5 v
P2AREHEHEEIDOnFYyRIILMOS S U VREZ2EBHTE3PHLLL1DODEG
DpF¥RIVMOS FIS YR, BTIHEE4DnF Yy RILMOS FSY U X L4
CHiRRE 1 DnFryRXAIUMOS PSS YIREEBHTZIA AL LE 1 DDOEE6Dn F v X
IWMOS SISV IREZMWAITY RS A NNE L. 30
ﬁTJ'SE?)ZCDpﬂ'-%'*)bMOSb5‘/*‘/‘7\52a;j&biﬁl'l‘%’aﬁﬁsmp?—-\’ileOS%'3‘/“/‘2
ZSRUMBESDOnF v XILMOS FSUYURAEZDOBE - FBERHBE L. MERBE20Dn
FYRAIVMOS FSUYIVRAZLHICHEBE6DpF v+ XIMOS FSY I AARUFTAE
BDONF Y RXIVMOS S UYVREDHEE - EBEEHBITZHOHERESEEZNFN
ERTHHEB L.

ZHETIHAINY T 7EE,

(ER®E 5]

HIEZB2DpF ¥ XNVMOS PSS U Y REABRUHBEZ2DOnF v 2IMOS FSYUR
DEE. BB SDnF ¥y RILMOS S IH, WMidBES5DpF¥RXILMOS ¢S5
AR, ﬁﬁ%&%stDn?‘--\v:?ubMOSF?VVX&E:U’E‘!’I%E%G@;:%%’*»MOSI~
VICPRAEZDPENEFLVEREAZSBEOE ANy 7y @AK,

(fER1i6) .

HEE2DpF ¥y AILMOS FSUYYRERUVHEHEZ2DOnF+2IMOS PS> U 2%
ODHE, HIEZESDnF ¥+ RILMOSPFSYIAR, MEESDpF+ RXIMOS FS5 v
PN HEBZE6DnFYyr 2 AIMOS PSS U RAEARUHEBEEDpF+* XILMOS +S
VIRAZDBENREIFRELAEZBROB AN Y T 7 @K,

(fERIH7)

MW 2DpF vy RXIVMOS FPSUYYREARUFEE2OnF v+ RXIALMOS FS> U2

.

FUVULERETHIRAA Y ESANRBOOHAETNZ L ADOTE LA OENRTTLE T 50

ANBANGRN
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BOEMICHT2EEN LTV, WIZB 1 DpFY¥R2NAMOS FSUPRARUNRESE ]
DnF*XINWVMOS PSSV IREZEDEF—bMEIBLERENTZATVFRALS AT 4L
THHIHARHINDNEGOWVTND 1 HIZBOHB Ry 7 7 @,

[FERIEH8 ]

HREINDNETOWTFAD 1 EHIZBOH ANy T 7 EE L.

HIEH ARy 7 7EBERAKRICEREIN., MRHEAESICLEN> THERANSNYy 77 E
BEERIZFS VIR Z2OMENZAFNRHBA IS, WBHEARY I FERED SV
PAERYAXBICE STV THRZHANR Yy 7 7EBOEATWAORDOENZBUAT A
KEBEEINB 3T LA E_ZEBE.

ZHEIIIHEHAEAEHOBRER, 10
(FEkmEo9)

HREIDNETOWThL 1 EHIZBOHE ANy I 7y EIR L.

HiE T — 2 DHAEAI VTR TN FAFERFE I BRI IEROF vy > 2, RURH
EHEESICLEN s THIRF Yy VR ICL 2 BEEENE - IMAICTATRY DB
PHBOAALA Y FREMA. MEZHANRY I 7HEABED NS VIR A A XHICH T W T
REANRY 7 7EABOEATRHI LR N LBUARIHAKEE TN FALLAET X

BN

EET A EEEFOEBEE,

[75KkE 1 0]

MEBTALAETAERIMIBZ SR 21T, 20

HIEHANRY I 7EABAMAB PSS YIRAZEDE Y — FEIELERENTZAETWLFA
AAVA I THHPHERASEL R OLWOL BEHEKER.

(RHOF M)

[0001]

(REBADRBT 3 Hif93E)

ARAR., YEEEREAREBOB ANy 77 ERICEL., BIcHASBLrLOHEIIERICL
e THAAVE—F VU ZADO O FHAATARELAH ARy 7 7 BBICET 3,

(o002)

(e 3k o £ 47 ]

EFOY¥BREEREBEBEZAVECRATLTR., UBEOEEEA I D —BREAFIER, 30
MaxE. HEMHzD 0y 7 C#H{FTSDRAM (Dynamic Random Access Memory) %

S DR AM (Synchronous DRAM) FOEBEEBEIAVONBZ LS ko TE R, T, &
HREANCOBRKE U CEFREESMEFL, flxE. 1. 5VEEQOEBEETHNET 3
FEHAEHEABERLHVWENS,

{000 3]
COXSICHETHDEBECHHEITZVATL TR, EESERRABARECLSH. 53
VWRBRTFHEORBVWIENLT, ¥EAEMEBREBIMI2H ANy 7 7y @ROBEES
RAN—L—LrOEHEHHL, /A XOBAKPEBEZBILTZCLHNEEICA S,
[0004]

EROHNN Yy 7 7EEBDS> b, HAAYE—F UV ARBEATHRBESN 2T X BRI, 40
BIAIE, BT 05—-17544420 0, b2V I¥EHEFE2-09201 9SS NHMET
RRENhTVBE, —H. HANNVAEFEDO t r (IBEMNDEM) /t f (IBEFHDE

) ZBEATAV—L—hrZEXZHOMMIE. AlZIE. ¥M2001-689865
RN, BEIZVIREM2000-33259380NBMETHREXNAT VLS,

[0005)]

(HREAMPBRLES L3 5 HHA]

DD R (Double data rate) —SDRAMDESIK, YAFLY v CLKDIL LD
DEABETHRODRALI VI TENEFINTF— 2% K793 (K1 188 LREBH»LDOF
—AERETHIVBHEMEARBEE TR, T—XEXEROHNEXAIVY (K1 1DLE
ERDBELIABFBDEREDITRARSA L FCP) Y RAFLITB Yy ZCLKIEHLT 50
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R (tck/72) UETNBE, BEENMETF—2ETFLLRUIRBZILEPTERL
BB, RILEBOIVATLATIR. BBRICEXZ2BEZLH D15, PJORARAVFCPOE
ETBT B3IV (T4 FY) BRERILPAEL TS,

{0006

i, HANY 7 7EBEDOANV—L— bR /IhEL Ao RBE. SHEBEZ LS EICH /S
WADRIBZRARKMEIKTEZ LA TETVESD, 1] TR M0 ORBETFELL HE
TBENTELELAZ, —A. HANRY ZJ7EHBOANL—L—rHRRKEL Ao A,
BRAERIOBRICEDHANRNVADEERBEATLES D, /A XN EmMETzc LT
VATLOBHMIFOERLKE B,

[0007] 10
TIT. T—EXEBERTI/IOARLA Y ECPRANLV—L— b OEHEHMB T HIT I LN,

Bl z . HWAA VY E— T VAR RBLIEEITRIOAEALA Y FCPRAL—L— DT
BEMHBTEZI2LD0TREV, . AV—L—+RIEHBLTE., POIXEALVFC
PRANV—L—-— PEHAAN VY E—H VY ARUBEBFOZT N EFROEHICKET B0,

MR THODEEETCHET A3 AFATCHELZHBARNICTICHBIZ LA TER

W,

{000 8] .

Bic, AW—L— RO ZRBELEBER. BRENOETICLOBAEEDOH i ghl
NIBEFLZDLowlLRUBPERLIELEI T1 ) 722 T0) OH\BEAREFEL L HE
T2 TERLARD, Tl HWARY I 7EBOBAALA VYL —X U 2. VX5 Lic 20
HEETNEKETLANERRHA LRV EET 2T 3 L TEHMEPARABICREBT ZC &
MAETHBEN, AN—L—bEEZRTEBCLBEGTHEVEDEEERETZC LN
HEETHZ2LVSISMBELH 3B,

[0009]

LRELEES>SAZREOH /Ny 7 7y EIBIT. HMAAYE—FT U RAEFRIZFAL—-L—FDW
THAh—F R 2RI IERERBRLELDOTH D, VATFLICEEThKET, E
REEPRBAREOEMIIHLTIZIOARAS VUV EFRAL—L—-+DEHZ+DICHEET S
TENTERVENSHERD - -,

[o0010)

Fle. 7J0XRAVERANV—L— L+ 2HBET I3RS, UTFTCEHITI3MEL4EL 3, 30
[o01 1]

—fRlic., SEICB{FTSZ3DDR—DRAMEOHEAEHMEREBLEET S RA57 LT
CVATL70y VBN BAEMBABEBSMASHAINY T EARDODTF— X HARA
TR —BEEBZLHIC. DLLRPLLEMASRKRIMHNHERSAHVOND, (7H
FEHEREEANR Yy 7 AR EAROBERYEITIEBREMALTHANY 7 » BB D
BESBFZE_ZL. YAFL709 I h bR BEREHBTI-DOHEM IOy ¥ 545 R

L. ERULEHRIOY JICHANRNY I 7EHBOTF— 2 ARSI V2 EHEE 5 EES
TdH3,

[oo012)] .

VATLUEEZALEEZLEDICHANRY 7 7EBOA VXY ZARANL—L— 54 40
WI2BE. HANRY I 7ABRDTF— 2 HARAIVFIIA Y —H 2 ADA N —L— }
ZWMBETETELTEHT 3,

(001 3]

LER 2T, AT L28y JIEH AR I 7EBOTFT— 2B NEL I TR EHIC—K
ETEBZHICE, LREAN Y I 7EBOE_AEBLHEANRN Yy 7 7 EARDOBEBRDOE S
WISCTEBERBEZEXARENDH S, :

(o014}
ZS?%BEL;‘J:%EL?:J:5&f)}é%@ﬁ%}b‘ﬁﬁ'éﬂﬁ%)ﬁ%%&?%f:bt:t;é?hf:*E,(D'E'%D

VAT LREEERETNERETLEREERCRABAEEOLEMICH L THAI/SILADTS F
ﬁbﬁ%aﬁs?ﬁbmﬁwauxﬁ4yL@%@%x»—b—b@ﬁ%%+ﬁu%ﬁ? 50
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ZILMAEEH ANy 7 7EBERMB T ZLEZEHNANLET S,

[0015) '

o, $REPRB AV —FVARUFAN—-L— b 2HETIXLEEERERICBLTL H
NNy 7 7RIBOTF—EWMNZAIVIOEMETDICHBT EC LHaERMHEYR
BEzREITICLEEHNET S,

[0016])

[REEMRT B-DDFER]

LTERENZERNT 2 EDEARHAOH ANy 77 EKIZ. AAThTERILVIAKELIORS T
—REZHEDHIANA VE—H VARV ANVN—L— b THNTEIREHOHEANY 7 7EEKT
Ho T, 10
ML T — R LN > TAREBRHT 3048 L 1 HDOE1DpFv+ X ILMOS F5 v
VAZRUBELIDnF¥YyRXAIMOS PSS Y YPR &, XNCIRHREEIDpF v 2IMOS +
TUVIVREARUBEIDnF Y RIMOS FSUTCRELHICHBANEZEH T 2405 &
LINDE2DpF+XIVMOS S UYPREARUE2DnF+RILMOS PS>V 4
ZMATZRAAL RS A8 L,

BT —ZICLEN > THRBE1IDpFrRIAMOS S YT REEEBHTZILORL & &
IHDEIDpF ¥ XAIVMOS FSYIREIRUE3IDnF+RXILMOS FSUI R X,
BT — 2 LR s THEEIDOnFryRIILMOS FSUY TR EBET AR L &
INDEA4DpF ¥y R2ANAMOSFSYIRAEARUEL4DnF ¥ X2IMOS VS UR 4,
HERE3IDnFY¥RANAMOS PSUYIVRALHAKFHEEIDpF Y RXILMOSFSYIR 20
2RI 2B L1 DDOESDnFYALMOS FSYIURE, BTICHHRATE 4 D
PFYRIMOSFS Uy IRAZLHRIHMREE1DnFYyRIILMOS FSY TR X E2ERET
227 LE1DOHESDpFYRIVMOS FSUTPRERMATETY RS ALREE.
MET2DpF ¥ RXIVMOS PSS YT REEHIKMBESDnF v+ RXILMOS F5 VIR
ZOBE - FEEEFEL, FMRF2DOnF P+ 2AMOS FSYIVRREHICHIRES O
PFYRIVMOS PSS UYIREDEE - FEMERHBIZ2-00HEESEZIATNER
THHEHE L. :

ZETHIBETH B,

o001 7] _

CDLE, MEFE2DpF ¥ XIVMOS FSYTPREARUMEBE2DnF+2ILMOS ¢ 30
FYIVARAZDHRE, WEAESDOnFYrRLIMOS FSUYPARZRUNMBESDpF v 3L
MOSFSUPREZDHENFLLITE &L,

HEE2DpF ¥ 2IVMOS FSUYPREARUMEBE2DnF+ X2IMOS hSvUx 4%
DEE, MEHESDOnF+rX)IVMOS FSUYYREARUHMAEESDpF v+ 2L MOS F5
VIRBDOBENRESTWVTE XU,

{0018)

e, xREBEOMOHE ANy 7 7EBIE. AAWEThENLABEIAOERBZF—EEFHED
WAV E—HF VARG ALV—L—rTHATEEHOHAN NNy I 7HEBTH > T.

Wi 7T =2 LMo THHERHNTEI AL LE I HOBE 1 DpF v+ 2IAMOS F3
CAZRUE1IDnF ¥y RIMOS PSS VTR A, WTIHEELIDpF v ZILMOS + 40
FVIRAARUE1IDOnNFrRXIVMOS S U REALHICHIBAKNEZR T2 L
LEINDHE2DpFrEXANVMOS FSYPAEZRUB2DnF ¥ 2IMOS F5U T2 4
BMATZ:RAA Y ESANREE.

HET R LN THRELIDpF Y RILMOS FSUYTIAREEHT AN L &

I HDOEIDpF ¥ RXAIMOSFSYIREARUE3IDNF ¥ 2ILMOS FS VTR A,
MET— 2L LR > THRABEIDOnNFYyXIMOS FSYPREEZEH TR L L
INDODHEADPpF ¥ RXIVMOS FPSYYREARUEA4DOnF+ 2ILMOS SV IR 4,
HEEIDnFrRXAAUMOS FS U YRR LHIHMBEE I DpF vy HFILMOS 32U
ZERETEZLBLEIDOESDnF v+ XINAMOS SV IR%, WMiRE3IDpF+
FIVMOS PSS VPR BZLHEZHEH 1 DpF+RIMOS FSY IR EZERHTBAA 50
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REBL1DDESDpF vy RIMOSPSUYIRAER, FHREA4DpF ¥ EXILMOS FS5>
PAREHEHREIDOnFrRXIAIMOS FSUTPRAEBHTZLELELE T DDOEG6
DpFXrXIVMOSFSYIRE, BCKEWMEEADnF Yy RIMOS FS YU H
EHEB1DnF ¥ RXIVMOS FrSUYTREAEZEHTEIAAILE 1 DDHEEDn F v 2
IWMOSPSUYZPREEMATZTY RS A EE,

HEHE2DpF v+ RXIVMOS FSUYYRARLHLHMEESDpF ¥ X2ILMOS FS5SYUR
ZRUMEESDnF ¥*RXIVMOS FSYTRALXOHE - EBHELERBEL, FidE2Dn
FYRIVMOS PSS VYIVRAEHLHEE6DpF vy EXIMOS FS U P RABUNMRES
6DONFYyXILVMOS IS UVPRAXDEF - EEHETZ2-DDOHBESEZTNTHQ
ERTZHEEEL. : 10
ZHEI2BHETH 5.

~[oo139]

CDLE, FEZBE2DpF Y RIMOS FSUYJRARUMBE 2DOnF v 2IMOS +
SUVUVRAEZDREL. MEESDnFYyRXILMOS S URA, MEESDpF ¥ XILM
OSFSUYYRE, WK 6DnF v+ RXIVMOSFSUYCARXARUNMLBEEDp F v 2L
MOSFSUYIREZDHEENRFLLTE &L,

BB 20pF ¥ 2NVMOS PSS YUY RAERUHRE 2D nF ¥y X/IMOS PSP %
DL, MEBESDOnFrIXILMOS FSUIRE, FMEES5DpF+FILMOS F5
VAR, WMEEE6DnFYRIMOS FSUYPRARUMBEEDpF v+ XILMOS FS
VIRBZDEENBRESTWVTE XU, ' 20
[0020]

BTEHE,. MEEB2DpFyrRXIMOS FSUYRARUHMBE2DOnF v RILMOS FS5Yv
TRAZIE.

FYUIERETHERASN Y EFSANBHIAOHAETNZ RNV ADOLB LR BMRUTLEF
NORMIINTI2EERLAR, MEZB1DpF+XIMOS FSU IR RRBRUNMBE1
DnFrRIUMOSFSUYIRAZEDESF—FEIBELSERENAEZIAE TS IS4 X
TH2TLeHEFELL,

[0021]

—7. ARFOLBALEMEBREBER. LREBOVWThHhoHARYy Iy ER L.

IR SISy 7 7 EBREARICHEREN, MEHBEESIKLEN> THIRBANY T 7yE 30
BERRICFS Y IRZDOHERZNTFAHBEENS, WRZBEANY I 7ERBLEDFS
VAZY A I ESWIHRZREANR Yy 7 7EBOEARTHIORDONEBLUARKNHS
LERENB3TF s LAE_2EKLE. '

ZHI5EHTH B,

[0022)

i, LEZBOVWThroHARy T ryER L.,
WMET—2DHNEAI VI EZTNTAFRERBEIBHEIEIEROF v 30 2, RUH
EHAGSIC LEN s THIRF Yy VAL LZBEAEDNELRI|BIC TN FAY) Dz
BEBODRAA Yy FHGA. WMRZEHNRYy 7 7EBRLED LS IR EZY A L H DUV T
RHANRY T 7EARBRORAFMAIORDO N EBUAHABALERENZFs LS E=X 40
BB L.

ZHITDZHHETH %,

[o023]

T, HIRTALAEZZEBNMHIBZ PSR 21T,

WIERHANR Yy 7D 7EABPHAD PSSR AEDEF— FEABESEREALIAT VTN
ARAYAXTHBTEINATLL,

{(0024)

rtREOISCHEE TN IEHANRYy I 7EBEBTR. A1V SSANBICE1DpF v+ R IM
OSPrSIVYZREARUEIDOnF ¥ XIILMOS FSUTPRALHICARMEPEHES T30k
EHEIHDOHE2DpF ¥ RXIMOS PSSV PRERUT2DnFHYZNAMOS IR 50
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ZEMA. TUVFSANBIEEIDOnFYy2AIMOS FSUYIRREHIEFE 1 Dp F+ %
WMOS FSUYPVREZERHTELHELLEL1IDOESOnF ¥ RILMOS FSI24
T4 DpF Y+ R2IAMOS FSYPAFEHIKEIDn FYyRILMOS FS>U2
2ERMTEILAELBLIDOESDpF Y RIIVMOS PSS Uy REEHABC LT, @
—DHBEESKEIODENA LV E—FT UV RARUHANILVADAN—L— 2 EBICHET 2
CeMNTESB,

[0025)

[REDOKMEDREE]

REARBPLDVWIKREZBRBLTHHET 3,

{00261 10

E9, ARPOH ANy I 7EBEMA S X BHAEBREREFEO—MLLT. DRAM (
SDRAMFZIYL) OBREHET 3,

[o0027]

H1EEAEARADOH NNy 7 7EBEHBA 2 ¥ BAREHMEOREBTHIDRAMD—ERH
ZRTTay IRTH B, ’

{0028)

Ki1icmnd &>3ic. DRAMIZ, ?—ﬁb‘%ﬁ‘ﬂ‘&’ﬂé?ﬁﬁﬂ)%{")t}bﬁ‘%ﬁﬁ%)‘%‘)7’
L1, FT—2DBERAB /GHHLETSIS ATV LR LT VLR TERHICTF
FLZA (M) Z2FI2—F35XFa2—H (X—DEC) 2RUYFa—# (Y—DEC)
3. NAEALLANENZI 7 RLAZ—HBNICEBITBROWT RLANRY I 7 4RUC 20
OLUM7FLANRYy 775, ABILLANEThZBZEHEESICLIEZAS>TDRAM
DEEZHETII - LEKE6 L. AMHIPLANTHIEEHEES ICLEN>T
DRAMZHEDHMIEE—FTHESEBRIE—Favyra—VEBRTE., AEYTPLA1
DOFRAHEN AT —EEZ— NIRRT T A LHICHEDEAIVFTDQQWMFENLIL
HAOT2HANRNY T 7EB8L. YAFLIZOYy P CLKIEHANRY I 7EBDFT— X H
NEALIV T E—BRERI-DOMHEAYMERBIOLE2ETIERTH S,

[0029)]

ZHB. ATV LA I KB ENET—R2RAMFROLE A7 Y FickosTHAHEENT
ANy 7 7EB8ICEEETNB, Fi-, DRAMIZREMITSZITF—2RBDQBFENLT
ABEN, FRRDFSANEARBICI>THEZRAAT FLAKLWRETZ2 ATV LIcEE 30
AENnB, :

(0030]

aArvbroe—vERE6IIE. FlXiE. “ RAS (Row Address Strobe command) . ./ C A S
(Column Address Strobe command) . /WE (Write Enable) . ./ C S (Chip select).
CKE (Clock Enable) . CL K (Clock) . /CLK. DM (input/output mask) H D
MEGEENANENS, BB, (/1 BLowlLRNLVBILEELIEETHAEZL®PRT,
[0031]

TSI BEHRIEBVT., ERBRLEEXESIE, ABEUTP LA 1 HALFRRRDEYRAT > FIC
XoTHHpHENT—Z2 i, FARRDONXNY I 7 AEYT—HREKEETA, 23> rn—1H
BORUE-—FIAVIO— VERBTIRLZHEZAAIVFICLEN > THANY 7 7EE 40
8L DQWMFENLTAMIcHE I ENS., — K., AEHLSDQWFAENLTANE AL
FT—R2RB3ARERDONYy 77 AEVIC—HREFEHA, AV ro—LERERUTE—Fav k
O—VERBTICEBZFEAEIAI VS LER S TARROBEARAT Y TEZNALTAETY
T4 1icEETRAENB, TOLE, ANy T77EB8IEIYro—)LEKE6H DL D
WESICLEN>TEZOHNINAHI ghA V- F Y A THBEENS,

{003 2)

A BIEEE O IE., ERL7ZZKS3IEDLLRPLLEL»SHMREN, FERROHE I NNy T
TEIBSLEHROEBEBEZE T AIEBICLODHEINRNYy 7 7yAIKSDOBREBR T2 L. ¥
17-‘Lx7D‘77CLvKb‘%%ﬁi@@%%?ﬁfﬁ?‘%fc&)@?ﬁfﬁﬁﬂ‘Y7CLKOEE‘ﬁﬁEL\

SR LIHIE oy P CLKOERZHANy 7 7 MB8ICHIETE., H/Ny 7 7 [[ERS8 50
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BUMHREHERIOMASHBEINEZHMHB IO VCLKOEIRF— 2B RL IV FERY
TR THANT S, B, IRV 7 7ERSDBEHEBEET XTI bOEIKIE. fgRT
BMEES o1~ N, S 1~/ NICEDbHAALAVE—F VR, A)V—L—F, $3
WIFBERN KB IS,

[003 3]

(B1DOEEOHLE)

RIEARHOE NNy 7 7EBOPE 1 ORBORIEBICDODVWTHTGIXSBLTHUT S,

{003 4]
R2R3EFRAOHN NNy I 7ERBOE | ORMOBEOHMRZ RIBBRRTH 3.
[0035) 10

R2IicRT X5, AEBHEOCH ANy 7 7EHERIE. DQWMFICRINZALEEEHNT 2
AT ZADNEBABERRA RS ANRELL 1, LR T EILERE
EN/ETF—Z (DATA) KGLEDNSDTAALA Y RSANRRBLI1IERHT S, ZASVES
ANEBI1IDODHANNVZAD t r /t FEEBTZ2EBDSTVESANREML1 2, avino
—IIERBRGEISHBENINHNEAEST 0 1 ~0 6ICLENSTAALSYES AN 1OHAH
AVE—HARUMANRNVAD t r /t fREETRZHHODESEERTBHEEL1 3
LZHET BB THD, A, B2IKRITHEEES 01 ~/"061F,. HIHES o 1 ~0
BZETNETNRESHEZESTHY.,. N2 TUHHEHEES 01 ~0 6 EREEEZ-DDA
YNR—REIRBENFTFNEBENTVS, fBEES o 1l ~o 61 AMHALE2ICRLUEH
NNy 7 7EARBREZECHFE4EHMERBREBONARALAOANETNZ A RIcLEN> T, 20
PIREI P LERICIDERSATHBENBZESTH S, £/-. M2 RTHD
Ny 77RIBICHBENZ TFT—21., RI1KRLEUEREEER » OO T Q@B Yo
vV CLKOEKHMETEREEDRESELT S,

[0036) :

AALYESANREL 1R, FLAVAZAFTAEBICEBBEENLANDOpF ¥ XILMOS
FSUYREZ (LT, pMOSEFSYZREZLHYT) QP11 ~QP4RUnF+2IMO
SFSUYVRAEZ (ULF. nMOSPFSUYYRAREHT) QN1 ~QNARZETEZERTH

%,

[0037)
PMOSFSYZREZQP1~QPA4DY—ARBRETNFNEBEVDDIRESHEENA, nMO 30
SFSYIYRAEQN1~QNADY—RBRZAThBEHMEMICESEN, DMOS F5 v
CAZQP1~QP4RUnMOSFSYPRAEQN1I ~QNA4DRLALAYVIZENRFAD
QEFlcEREN D, £/, pMOSEFSYPREZQPIRUNMOS FSYYRE2QN
1DF—PREOAEFNTV RS AN 2ICEHEA, pMOSEFSUPRAQP2~0
PARUNMOSFSYYRAQN2~QN4A4DF—FIZThhFAHEM 1 3iciEEETH

%,

{0038])

PMOS S UIREZQP2~QP 4l pMOS SV REQP 1 ERICDQBFICE
ME2EAFMZEBTEILTASLSYESANE1I 1DHI ghF—2HABOHAAL ¥ —
HUAZRETH1-DDEDTHB, £/, nMOSFSUPAKZQN2~QN4EnM 40
OSFIUZPREZQN 1 LHICATEZRIHTEIILTAASLS VY ESANRELLI 1 DOLowF—
ZHITEOHR AV E—F A B WBTEHDLDODTH B,

{0039]
PMOSFFIYJREQP2~QPA4RUNMOSFSYZPRAEQN2~QN4E., B
NNWNADt v/t fNDEEFRLPEVPMOS FSYPXAZQPIRUTENMOS Sy
AZQN T EDEPEVWTFNRARAY A X (F—FEIEWV) OS2 R28HNEAS

o PMOSFSYIXEQP 1LILHAICESITSPpMOSFSYyIRAEZ2DH., RUnNMO
SFSUZPAAZQN LICHIMICEEHETBEAnMOS FSU T ZXE2DHBII3IDICEBEEZNZ L
DTIREL, 2R B 1 DUETHBNIFNLDTH>TE &V,

[0040)] 50
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TUEFESANEEL 21, AAYESANB1I11DpMOS S IRRQP 1 2RHT 3
FHDpMOSEFSYYREZQP1IKRUnNMOSKESYYZXZQN1 12, nMOS k
SYVAZQNL1 1IicX3pMOS FS VY PRARZQP I OBBIEIZMHET SO M
OSFSYYRHZQN12~QN14k, nMOSFSYIPZEZQN12~QN14%0
N/AOFFE€¥3nMOSEFSUYyPRAZQN1IS5~QN17&, ALYESALNEL 1D
nMOSFSYYRZQN 1 2ZBENTEZHOpMOS FSYIYRXRZQP21KBRTEnMO
SFSUYYRXREZQN21E, pMOSFS U PXE2QP211Ick3nMOS FSYIAR
QN1 OREENEZRET H72HDpMOS PS5y AFZQP22~QP24&, pMO
SFSUPABZQP22~QP24%20N/OFFE¥3pMOSFSTXREZQP25
~QP27t2EITEIBHATHS, nMOSFSUYIYRAEZQN15~QN 1 7TixHEEE 10
01 ~¢3THBEIN,. pMOSPFSIYIYREQP25~QP2T7TRHEEES 04~/

¢ 6 THIEENS., 2B, M2TWE. pMOSFSUYPXEZQP11RUEnNMOS FS5 Y
PAZQN1 1 EZEABHIPLEBEINEF—2 (DATA) KLEDRS>STEHT S A /58—
ZINV1I, RUpPpMOSFSYPXZQP21RUnMOSFSYTXAQN21 25
MHOhoMEENEZ3T—2 (DATA) ELEN>THEBITBAL ) R—XINV2EHMIS
HBREZFRLTWVWBRD, £ 3—FINVI1, INV2IIABLIME AR IThITEL T
L, REEZERELEWFSANEERTHS->TE IV, '
{004 1]

nMOSFSIUYYREZQN12~QN14iE,. nMOSFSYPREQNI1 1 LHEIZAR
THBpMOSFSYIYRAEQP1ZRBHTEZILTPpMOSFSYYZXEZQPINOF 20
FOPLO0ONTEIRM, b BAALYFESANRELL 1OHANRNVADITE LAt ¢
ZRBT 210D DTH3., £z, pMOSEFSYIRHQP22~QP24W. pM
OSFSUYYREQP2 1 L HICARTHSBEnMOS SV IPRAEZQN I EZEHIT B L
TnMOSFSYIRXREZQNIHBOFFHALONT BN, vhbBALY RSN
1OHANLVADIEFADEMt f AR T 2HDEDTHS. nMOS F5 I
ZQN 1 1 ICUIIcEFETSZ2nMOS FSUYIXE2DH, pMOSEFS Yy XEZQP21
KR EBETABAPMOS PSS UYIYREADODBIRIDIKBEEINZ DT AL, 2L &

HE 1 DUETHBNIENLSDTHE>TE LW, '
{0042)]

HEESL 3. ABMHOLOHBETNIHEES 01 ~06IC LD oT. AAVYESALNZE 30
11DpMOSFSIYIREQP2~QPARUNMOSFSYYXRZQN2~QN 4.
MTILTYVRFSA1RE12DnMOSFSYYREZQN15~QN1 7RUEpMOS+S
YIVREQP25~QP27LEEZNFNON/OFFERBZ-HDESEERTIHE
MP—FNOR1~3, #H#EBEY—FNANDI1~3, RUAYS—HZINV1I1I~16

Mo Z2ARBEERKTH 5.

{004 3) A

AH,. K2TR., LBLZES3KnMOSFSYYRXZQN15~QN17D0ON/OF
FEHIEES ¢ 1 ~0 3 THE TR LT. nMOSFSYYRXREQN12~QN1 4%
NnMOSFIYYREZQNI1 1 L HICHEEHEE, pMOS S XEZQP25~QFP2
TOON/OFFRHEES 04~"06THBEIBIELT,. pMOSFSYTYREQ 40
P22~QP24ZpMOSFSUYIYRAQP2 1 LHICHBEETEIHRREERLT VS,

L LZAEMs, FUFRSANBLI 2, A4 ESANRE1 1 elaikic, HE1 305
BEBIPOHNTNAHEEFESIKEIOnMOS FSYYXEZQN12~QN1 4R pM
OSPSUVIJREZQP22~QP242FNFhEEHEEIET. nMOSFS>U24%
QN1 2~QN14ZnMOSHFSUYIYREQNI1 1 LHIEE#HTE, pMOSFS5v Y
AZ2QP22~QP24ZpMOSIFSUYIREQP21 LHICEREBECAIBRTH- T

LN A

{004 4]

BIL, AV ESANEL 1., FUVESANE1L 2 @BIC. pMOS S PR%2Q
P2~QPA4IcNLTEFNRFNHEIICPpMOS FSYIREXP2~XP4a%EEL. n 50
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MOSFSUYYREZQN2~QN4IEMLTEFNRFNREMNMIIAMOSFSYIZXXXN2
~XN4ZEKEL. pMOSFFUYIYREXP2~XP4DONOF FEHMBES, ¢
1~/ 63 THIETZILT. pMOSFSYYREZQP2~QP4%2pMOS kS
AZQP 1 EHICHHEE, nMOSFSVYIRXAEZXN2~XNA4DONOFF 286
BE504~0 6 THWEITIBZILT,. nMOSFSYTYREZQN2~QN4E#ZnMOS F
YUVAZQN I EHICHBEIEHIERE T TE LW,

[{0045] _
CDEI3EBPICBVT, M2IKRLEHANRY I 7EBOHAA VY —F Y AR HEB S
BBE. LBLIXS, flEBBES 01~/ ¢63%LowlR_XNIcT BT LT. HIET
2pMOSFSIYIRAQP2~QP4ZONETE, Hi ghF—2HAOBOEHSL VY 10
—HVARBNEL TR, TDLE, ONESEBZPMOS FS UV REZDOEASWNIZEHA
AVE—H AR IDNEWEICKZ, A, HEESo4~06%Highl~NLic
TE2IET. HETB3nMOSEFSYYXREZQN2~QN4A4EZONZEE, LowF— 2
NEOHNA LV E—F VR EBNEL T B, COEE, ONTEBnMOSFS>UI 20D
BBPBNEEHNAVE—HVRIBIDNEWlICE DS,

[(0046]

—A. HARNWVZD tr /t f (RA—L—F) 2REBTIHEE. 5I0ES01~0 3%
Highlb_)Licg3C2T. $iET5nMOSEFSYPAZQN12~QN14%20N
T, LowTF—EP5HighTF—X \DYIbBHLbOHBEDOTELADEMt r 28T
2, CDLE, ONEEBZnMOSIPFSUYIAROHMNBNIEZLIELENDERt riz k 20
DEWT 2, ARIC. HIHES " 04~/06ZLowl LT3 LT. #iET 3 p
MOSFSYIRZQP22~QP24Z0NEE, HighF—Eh5LowF—&A
@%Dﬁbbﬁ@ﬁ%?#bﬁ%tf%ﬁ(?%g:@k%‘ONéﬁ%pMOS%%V
CAZOEMNBNEETBTAOEML fIIXVEET 3,

[0047]

FAREHETIE. HAAMAVE— XD RADRBL tr /1t FORBLERABICTSERTH

b, IRE, HAAVE—HF A2 1 BB FTF2-0ICHEES 01 %Lowl~NL,
WEESo4ZHighlbXVIcT 3L, AMIC, /¢ 1 ERES¥Zo 1D Highl
NWiCE>TnMOSFSIYYRXEZQN12, QN1 5ZFNhFRONZTE., ¢ 4 %Ki
ERE/ AN LowlLRNVICEZS>TPpMOSFS>YTREZQP22,. QP25%%2hE 30
NONTHEZEH, tr/ t EBRZRFN1IBBEISOEMET 3, HiElc, HAAS Y —X
V2A2BETUINE tr /t TR ETNFH2EBEHL. HASA VY —F 2% 3K
TW“Ktr/tf%%h?hBﬁﬁﬁﬁ?éoKﬁ‘High?—ﬁﬁﬁﬁ@&ﬁ%?
E—H AL ERDEMtr, B2V LowTF—2HABOHAALA Y=Y R 2
ULEFAOEMt ., ZhAFNBILTRHETZICLETETH 3,

[00 48]
Lﬁbt;ﬁu‘pMOSFiyvxﬁQP2~QP4&UnMOSFEVVZQQNZ
~QN4i. pMOS S UYVXREZQP1RUNMOS FSYYREZQN1IICHNT t ¢

St ENDRERDIENNEOCTNRALA A A XD IS VO R 2 THBS. M2lcimL -
BB TR, pMOSFSYYREZQPIRUNMOS FSYYRXRXQNITDOHRL r /¢t 40
fZHEBEITHERERLTVS, pMOSFS Y REZQP2~QP4RUNMOS +5
YIVRAZQN2~QNADH A XD EFNFRAREVESE, BRDLS VI RAETtr/

t fZRBISZBATH>TEE V., FZOBE, AV N—XINVII~INV1G6®EZ
NENTYFSANBLABEBRICTIXEN D27+, ABREBIKELA->TLE

Do LD >T, M2ERTES3H I NDPpMOSEFSYYZXQPIRUENMOS k5
YIZRAEAQN 1T tr / t f ZHEITIHBEIPETE LV,

{o049)

T, RI2IKRLIEEBRTER. HAOASA V- 2A0BBBEL t r /¢t f OFEBERED
BYPZNETNFLUOBHERLTVSD, Chbold—HLTVAXERELL BER>T VLT
a;mcﬂz&\msmi?;at‘x4y‘sxmmusﬁ®pMosr5yyxaa 50
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nMOSFIUYIZREERT., HAOAE—F AN 7TERBICHEAEREBRIC L,
St K2 EEBRICIEBHBICHBTIHRICLTE LW,

[0050]

—fRiIc. HANRY 77 EBROMHAL V¥ — HAAHBHREFPHBREOCE#HICE > TK
ELRBE HMANNLZADt r S/t FEKREL (BL) AZABEIKEIT S, LIEAK-T
TOHANY T 7TEBOHNAVE— T ADELEL tr /t FOELBOBEEER
HTHEBITE., TZOHRNAVE—H LV ZADHEREHINRNLVADt r /t fOFIERMEE
20T, A—DHIBPES THAANVE—FT U REHARNLVZADtr /t f LEEBICHIE
TEHEILENTEB, Chickh, F—2RZERCBIZ2BRHEIB LT, BEEETLHE
BRENMEHLTLERHICEHET S AT LEBZI LN TES, 10
[0051)]

AEMEETIR. BNV E—H U 2ABKRELTBZEHICtr /t ITHREL KD LS ICH
HLTHANRY 7 7ABOHAL XLV EHAESDVORAEAS LV FOEFHEHMEL TV S
o FIZIE, M4DIal—vavERTRITESI, tr/t fEHBLEVESICH
XNTtr/t fZHELEZBEDADN., tr/ t fOYVOARL 2 FOEBEIKW 2 /3
BERCIAHMENTVWR LR 3, b, W4T, tr/t I HNRBEOKE (worst
condition) I UT. tr/ t fRBBETIRE., tr/ t fRZHBFLEVWESDOZA
FNOR/BOKE (best condition) ERLTWVWS, £z, 4TI, tr/t fEHE
THE3HE, tr /t {ZFBLEAVWVBAHICHAASA VE—F U ADHEERTo>TWVEES
DYIalb—arvHERERLTWVWS, 20
005 2] ’

i, IS5DYIalb—YarV#HBRTRTEIE, tr/t fZHBLEWVWBESICHNRT
tr/ t fRRMEALEBEOADN AL -L—FOEFEIHV 1/ 3BEEANTATVL S
e hB, BB, KS5TR. tr/ t fEZHALEVWERT. POBEEENRBRNT
ANV—L— A BEEBLEZIETOREBEDORKE (a : Device worst) lexfL. tr /¢t
fZHBELENEES T, »OBREEFPBATAN-—L—FAELEVETFOREASOR
& (b :Device best) . RU t r /t f ZHHETBZEET. POEBHEEENE KT AL
—L— P BEFEVRTFOEBEOWEA (c : Device best) ZEFhFhRLTWVW S, §
fe,. 5T, tr/t fRHEEAITZIHEE. tr/ t fEHBALAVEESHICHAT Y
—ﬁ/xd)ﬁiﬂﬁl?‘é‘ﬁofb‘%f%‘“@/\:b YarvERERLTWVWS, 30
[00 53]

L7cH > T, *ELBREEOH ARy Z7ERBICEINIE, HAHOA VY E—HF U 2A0RABICMA
THANRILVZAD t r /t f ZEARKICHET I LT, SIRESORPERINA2HKT 3
CENTEZHHEIR+NOHAIHAMHEIA, ChEEZHILTHETZIBAICHNT
HHETRBETAIBLER AL BB, £, AFLAREANRNYy I 7EROH A ¥

—HVADBEZALTHBITNEZA L —L— P HIMICRBEEZNZ DS AT LB
EZEbXEBZLNTES,

{005 4]

(FH20LBDOFEE)

RICAKFEHOH NNy 7 7 @Eﬁ@?2@%ﬁﬁo)ﬁ,fiﬁkom’clﬁ%ﬁib\“cnﬁﬂﬂ‘é“%n 40
[0055)

H6lxEFHOHSII NNy 77 lﬁﬁo)ﬁz2@,&7?@@%%&@%&%[?‘.%.14‘5%0
(0056)

HeIART LI, AEBHEEOHI Ny 77EKIE. MIICRKLEE I OEHDOERED
HMANy 77 EBEAETETYRSANREMIC, pMOSFI VY REQP11IC&BpM
OSFSIYYRAQP I ODFHENE LT 2-DDPpMOS PS5 YIZAZQP31~QFP
33, pMOSK>YYXZQP31~QP33%2#0N/OFF&€2pMOS k5
YZXZQP34~QP36%, nMOSFSYYRHZQN21IKEBnMOS FSYUX
ZQN 1 DREHEHNEZ LIF22HDnMOS PS5V Y RXEZQN31~QN33%, nMO
SFSYYAZQN31~QN33%ONOFF&€¥3nMOSFSYIYZARXQN3 4 50
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~QN36eEBINLIEERTH S,

[0057)
PMOSIFSYYVREAQP34~QP36RBHIWES o1 ~/"03THEETHA, nMO
SFIYPARQN34~QN3BWRHEES o 4~06THEBEENS, LIEN>T. p
MOSFSYPREZQP31~QP331. M1WK/RLAENMOSFSYYRAZQNIL 2
~QN14LELEAALAIYITON/SOFFAHBEEIN. nMOSFSYIAHZQN3 1
~QN33i&. B1IKRLEpMOSIFSYYREQP22~QP24LHLEAZIVY
TON/OFFAMH@Eh3., TOMOBRRUEBFREIDOEMOBELRAETH S -

b, TOHRBPILKT 3,

[0058]) 10
E1DORBEORBETIE., AAVFSANMOPpMOS PSP RAEZQP 1 2BENT B8
KR LGNEPpMOSFSYYXEQP1 1 RUNMOSEFSYYRAEZQNLI 1DS B,
nMOSFSYYRZQN1 1 ROREEADBALETE, ALV ESANELDODAMO S
FSUYREQN 1 EZRET BB IOSNEPMOS FSYIYXRAZQP21KRTNM
OSFSYYVREZQN21DO5E, pMOSFSUZXEZQP 1 1HloOREEHDHREE
EETWVD,

[0059)

TOES>EBRTIR. FlaE. M7 (a) ERTES3EpMOSFSYIRAEQP 1 1M
ONA»HOFFicIb#abb, nMOSFSYYRAZQN11HAOFFHAS0ONICY b
PBFPEE. nMOSEFSYIREQN1 1BOBEBMENNKELOFFANAS0NAY 20
D#ib2Z2A¥—FHEEZ L. pDMOSFSUYZPRAEQP11RUNMOSFSYyIRA
QN1 1R ZHhFNONTIHMAEL, EELILSCEMBMNICEBEERIAEATLE S,
COHBERB / AXFICERDLHICHANRN Y 7 7RBROMBEBEHREABMATEI2ERICL

3,

{0060)]

ARBEEETIE. HI1KRLEERICpMOS PSP 22QP31~QP36%EMY
52Tt T.®7 (b)) KARTES3EPpMOSIFSUYYREZQP11MlEnMOSEFSYY
AZQN1 1ORSOBENEA ZRZRICALEIESZ, CDXSILTBRLT,. Fl1oxE
HMOEBREOMRBRICHMATEEERIPELBCLICED /A XORECHBEROBEAMNE
kEhz, AKRIC. BIIKRLEERIEOMOS FSYPXZQN31~QN36%&EM 30
L. pPMOSFSIYYRXREQP21MEnMOSIFSYyYRAEZQN2 1 flDNA DK GE
NZARCMEERZ LT, BEEFRPLELBCLICEID /A XDOREPHBEROR
AKBBFEEN B,

(o066 1)

THE. FEBEBEOH ANy 7 7EEE., HAAMVE—F o AOFHBERELtr ./t f D
REBERBEOBDNZNTAI LVER THA3LBRIAEL., BE10EHBOBEDOKITRL I
BRLERBRICEZ>TWVLTE IV,

[006 2)

(3 DEMEDORIE)

WIDEMOWETIE., BR1O0OEMOBERVE2OEBOBETRLEHBI/SYy Z77E 40
BOBKEZMOBEBICERAT A3HICDVWTHHET 3,

{006 3]

Rl 7z&Sic. BHICEFTZDDR-SDRAMBO Y BAEMEIRERICIZ. B
Ny 7 7EBBDTF—RAHNEAIV I EIATLZO Yy CLKICHRYHETEZ DM
HEHEIRIEZHX T3,

{006 4]

R BB o, Flx X, MB8ICART EIS>AEADLLTHREA, YAFL2 0y CL
KMAANENDZAAWNRNY I 7EIE2 1., AANRy 7 7ER2 1A AThZ oy
CLKI1ZEBRETE, HIONRNY 7 7EB8DTFT—Z2HNIEAI VI EBHETIEDDOFHE
sy P CLKOEZHATHa/ERERB2 2L, #8772y PCLKOEMANIZL 50
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. HANRY I 7ER8DBERBEE 2T E31HDTF4 LT 2EK23E. 4L
AE_ZER2IDODHNESHANTH, BEROET - 2Z2ERTHIW By »C LK
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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

FILING or 371(c)

| APPLICATION NUMBER DATE GRP ART UNIT |  FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/798,773 05/16/2007 2816 5200 NEC02P155-40-JTb 48 15
CONFIRMATION NO. 9228
21254 FILING RECEIPT

MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC
8321 OLD COURTHOUSE ROAD

SUITE 200

VIENNA, VA22182-3817

Date Mailed: 05/29/2007

Receipt is acknowledged of this reissue Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)

Tsugio Takahashi, Tokyo, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 21254
Domestic Priority data as claimed by applicant

This application is a REI of 10/320,059 12/16/2002 PAT 6,894,547
Foreign Applications
JAPAN JP2001-386126 12/19/2001

If Required, Foreign Filing License Granted:

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No

Title

Output buffer cirucit and integrated semiconductor circuit device with such output buffer
circuit

Preliminary Class
327
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

PO. Box 1450 |

Alexcardris, Vignis 22313-1450

waw.usplo.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE | FRSTNAMEDAPPLICANT | ATTORNEYDOCKETNUMBER |
11/798,773 " 05/16/2007 Tsugio Takahashi NECO02P155-40-JTb
CONFIRMATION NO. 9228
21254 FORMALITIES
MCGINN INTELLECTUAL PROPERTY LAW GROUP, PLLC LETTER
8321 OLD COURTHOUSE ROAD
SUITE 200

VIENNA, VA 22182-3817

Date Mailed: 05/29/2007

NOTICE TO FILE MISSING PARTS OF REISSUE APPLICATION

Filing Date Granted

An application number and filing date have been accorded to this reissue application. The item(s) indicated below,
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1
OUTPUT BUFFER CIRCUIT AND
INTEGRATED SEMICONDUCTOR CIRCUIT
DEVICE WITH SUCH OUTPUT BUFFER
CIRCUIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an output buffer circuit for
use in an integrated semiconductor circuit device, and more
particularly to an output buffer circuit which is capable of
adjusting the output impedance thereof according to control
signals from an external source.

2. Description of the Related Art

Systems incorporating integrated semiconductor circuit
devices in recent years employ memory devices such as
DRAMs (Dynamic Random Access Memories) and
SDRAMSs (Synchronous DRAMSs) which operate with a
clock signal of several hundreds MHz as a result of pro-
cessing operations at higher speeds. To meet lower power
consumption requirements, there are also available inte-
grated semiconductor circuit devices that operate at lower
power supply voltages of about 1.5 V or lower.

It is important for systems operating at higher speeds and
under low voltages to suppress variations in the driving
capability and slew rate of the output buffer circuit of the
integrated semiconductor circuit device in view of fluctua-
tions in the power supply voltage and the ambient tempera-
ture and different device performance capabilities.

For example, Japanese patent applications laid-open Nos.
05-175444 and 2-092019 propose arrangements for adjust-
ing the driving capability of an output buffer circuit by
changing the output impedance thereof. Proposals disclosed
in Japanese patent applications laid-open Nos. 2001-68986
and 2000-332593 adjust the slew rate of an output buffer
circuit by changing the ratio of tr(rise time)/tf(fall time) of
an output pulse waveform.

Integrated semiconductor circuit devices such as DDR
(Double Data Rate)-SDRAMs receive data from a memory
device which outputs data in timed relation to rising and
falling edges of a system clock signal CLK (see FIG. 1 of the
accompanying drawings). In such an integrated semicon-
ductor circuit device, if the timing to sent data (a cross-point
CP between rising and falling waveforms shown in FIG. 1)
is shifted a one-half period (ick/2) from the system clock
signal CLK, then the integrated semiconductor circuit
device fails to receive the transmitted data correctly. Actual
systems have a very narrow range (window) of allowable
cross-point variations because of delays caused by
interconnections, etc.

If the slew rate becomes lower, then since the amplitude
of output pulses cannot reach a maximum value when the
system operates at a high speed, the system fails to deter-
mine a logic level of “1” or “0” properly. Conversely, if the
slew rate become higher, then high-frequency components
increase to distort output pulses, thus increasing noise which
tends to result in a system malfunction.

The above problems may be solved by compensating for
variations in the cross-point CP and the slew rate at the data
transmission side. However, variations in the cross-point CP
and the slew rate cannot be compensated for simply by
adjusting the output impedance. Only adjusting the slew rate
fails to achieve a compensation within the allowable range
of variations of the system which operates at a high speed
and under a low voltage because the cross-point CP and the
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slew rate depend on variations of both the output impedance
and the power supply voltage.

In particular, if only the slew rate is adjusted, when the
high level of the output signal is lowered or the low level of
the output signal is increased due to a reduction in the
driving capability, the system becomes unable to determine
a logic level of “1” or “0” properly.

The output impedance of an output buffer circuit can
easily be detected for fluctuations by monitoring the load
current and output level of the output buffer circuit even
when the output buffer circuit is incorporated in a system.
However, it is difficult to detect fluctuations of the slew rate
of the output buffer circuit because the slew rate cannot
easily be monitored.

The output buffer circuits disclosed in the above applica-
tions offer an arrangement for adjusting either one of the
output impedance and the slew rate, and are disadvanta-
geous in that variations in the cross-point CP and the slew
rate of the disclosed output buffer circuits as they are
incorporated in a system cannot sufficiently be compensated
for against variations in the power supply voltage and the
ambient temperature.

Controlling the cross-point and the slew rate needs to take
the following problems into account:

Generally, systems having integrated semiconductor cir-
cuit devices such high-speed DDR-DRAMSs or the like
employ a phase synchronizing circuit such as a DLL (Delay
Locked Loop) or a PLL (Phase Locked Loop) in order to
synchronize data output from the output buffer circuit of the
integrated semiconductor circuit device with the system
clock signal. The phase synchronizing circuit uses a circuit
having a delay similar to the delay in the output buffer circuit
for monitoring the delay in the output buffer circuit. The
phase synchronizing circuit generates a compensating clock
signal for compensating for the monitored delay, and syn-
chronizes the output from the output buffer circuit with the
generated compensating clock signal.

If the output impedance and the slew rate of the output
buffer circuit are adjusted to improve the system
performance, then the data output timing of the output buffer
circuit varies because of the adjustment of the output imped-
ance and the slew rate thereof.

In order to synchronize the data output timing of the
output buffer circuit accurately with the system clock signal,
therefore, it is necessary for the circuit which monitors the
delay in the output buffer circuit to adjust its own delay
depending on variations in the delay in the output buffer
circuit.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
an output buffer circuit which is capable of sufficiently
compensating for variations in the cross-point between
rising and falling waveforms of output pulses and variations
in the slew rate against variations in the power supply
voltage and the ambient temperature even when the output
buffer circuit is incorporated in a system.

To achieve the above object, an output buffer circuit
according to the present invention has a main driver for
driving a load and a predriver for driving the main driver.
The main driver has at least a pair of a first p-channel MOS
transistor and a first n-channel MOS transistor for driving a
load according to the data, and at least a pair of a second
p-channel MOS transistor and a second n-channel MOS
transistor for driving the load in coaction with the first
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p-channel MOS transistor and the first n-channel MOS
transistor. The predriver has at least a pair of a third
p-channel MOS transistor and a third n-channel MOS tran-
sistor for driving the first p-channel MOS transistor accord-
ing to the data, at least a pair of a fourth p-channel MOS
transistor and a fourth n-channel MOS transistor for driving
the first n-channel MOS transistor according to the data, at
least one fifth n-channel MOS transistor for driving the first
p-channel MOS transistor in coaction with the third
n-channel MOS transistor, and at least one fifth p-channel
MOS transistor for driving the first n-channel MOS transis-
tor in coaction with the fourth p-channel MOS transistor.

With the above arrangement, the number of transistors of
the main driver for driving the load according to control
signals and the number of transistors of the predriver are
changed to simultaneously adjust the cross-point of output
pulses and the slew rate as well as the output impedance with
the same control signals. Consequently, the data receiving
side connected to the output buffer circuit is prevented from
malfunctioning, making it possible to achieve a system
which operates normally even when the power supply
voltage and the ambient temperature vary.

Since the output impedance and the rise and fall times of
output pulses are simultaneously controlled, the number of
control signals and the steps of a testing process are made
smaller than if the output impedance and the rise and fall
times of output pulses were controlled independently of each
other. Thus, the manufacturing cost of the output buffer
circuit is prevented from increasing.

The system incorporating the output buffer circuit has its
performance capability increased because the slew rate is
automatically improved by monitoring and adjusting only
the output impedance of the output buffer circuit.

Another output buffer circuit according to the present
invention has a main driver which is identical to the main
driver described above, and a predriver including at least a
pair of a third p-channel MOS transistor and a third
n-channel MOS transistor for driving the first p-channel
MOS transistor according to the data, at least a pair of a
fourth p-channel MOS transistor and a fourth n-channel
MOS transistor for driving the first n-channel MOS transis-
tor according to the data, at least one fifth n-channel MOS
transistor for driving the first p-channel MOS transistor in
coaction with the third n-channel MOS transistor, at least
one fifth p-channel MOS transistor for driving the first
p-channel MOS transistor in coaction with the third
p-channel MOS transistor, at least one sixth p-channel MOS
transistor for driving the first n-channel MOS transistor in
coaction with the fourth p-channel MOS transistor, and at
least one sixth n-channel MOS transistor for driving the first
n-channel MOS transistor in coaction with the fourth
n-channel MOS ftransistor. .

With the above arrangement, the driving capabilities of
both the third n-channel MOS transistor and the third
p-channel MOS transistor are similarly increased, and the
driving capabilities of both the fourth p-channel MOS
transistor and the fourth n-channel MOS transistor are
similarly increased. Therefore, a through current is prevent-
ing from flowing through the first p-channel MOS transistor
and the first n-channel MOS transistor, and hence noise is
prevented from being produced and the current consumption
is prevented from increasing due to such a through current.

An integrated semiconductor circuit device according to
the present invention has the above output buffer circuit and
a delay monitor circuit identical in circuit arrangement to the
output buffer circuit and having transistors controlled
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according to the control signals in the same manner as with
the output buffer circuit, the delay monitor circuit having an
output terminal connected to a dummy load determined from
an actual load of the output buffer circuit based on a
transistor size ratio between the output buffer circuit and the
delay monitor circuit.

Another integrated semiconductor circuit device accord-
ing to the present invention has the above output buffer
circuit and a delay monitor circuit comprising a plurality of
capacitors for delaying the data output from the output buffer
circuit by respective delays, and a plurality of switches for
selectively enabling and disabling the capacitors to delay the
data according to the control signals, the delay monitor
circuit having an output terminal connected to a dummy load
determined from an actual load of the output buffer circuit
based on a transistor size ratio between the output buffer
circuit and the delay monitor circuit.

With the above arrangements, since the delay monitor
circuit reflects the adjusted values of the output impedance
of the output buffer circuit and the ratio tr/tf of output pulses,
a system clock signal and the data output from the output
buffer circuit can be synchronized more accurately with each
other.

The above and other objects, features, and advantages of
the present invention will become apparent from the fol-
lowing description with reference to the accompanying
drawings which illustrate examples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrative of problems which arise
when a conventional output buffer circuit is in operation;

FIG. 2 is a block diagram of a DRAM as an integrated
semiconductor circuit device incorporating an output buffer
circuit according to the present invention;

FIG. 3 is a circuit diagram of an output buffer circuit
according to a first embodiment of the present invention;

FIG. 4 is a circuit diagram of a modification of the output
buffer circuit according to the first embodiment;

FIG. 5 is a waveform diagram showing the results of a
simulation of output pulses produced when the ratio tr/tf of
the output buffer circuit according to the first embodiment is
controlled and when the ratio tr/tf is not controlled;

FIG. 6 is a waveform diagram showing the results of a
simulation of output pulses produced when the ratio tr/tf of
the output buffer circuit according to the first embodiment is
controlled and when the ratio tr/tf is not controlled;

FIG. 7 is a circuit diagram of an output buffer circuit
according to a second embodiment of the present invention;

FIG. 8 is a circuit diagram of a portion of the output buffer
circuit according to the present invention and waveform
diagrams showing the manner in which that portion of the
output buffer circuit operates;

FIG. 9 is a block diagram of a phase synchronizing circuit
which operates as shown in FIG. 1;

FIGS. 10A and 10B are circuit diagrams showing
examples in which a delay monitor circuit is used; and

FIG. 11 is a circuit diagram of a delay monitor circuit
incorporated in the integrated semiconductor circuit device
according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A DRAM (including an SDRAM) as an example of an
integrated semiconductor circuit device which incorporates
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an output buffer circuit according to the present invention
will be described below.

As shown in FIG. 2, the DRAM comprises memory array
1 made up of a plurality of memory cells for storing data, X
decoder (X-DEC) 2 and Y decoder (Y-DEC) 3 for decoding
addresses Al to access memory cells for writing data therein
and reading data therefrom, ROW address buffer 4 and
COLUMN address buffer 5 for temporarily holding
addresses entered from an external source, control circuit 6
for controlling operation of the DRAM according to various
control signals supplied from an external source, mode
control circuit 7 for operating the DRAM in certain modes
according to various control signals supplied from an exter-
nal source, output buffer circuit 8 for outputting data read
from memory array 1 from DQ terminal at a predetermined
timing, and phase synchronizing circuit 9 for synchronizing
the data output timing of output buffer circuit 8 with a
system clock signal CLK. :

Data stored in memory array 1 are read by a sense
amplifier (not shown) and transferred to output buffer circuit
8. Data to be stored in the DRAM are input through DQ
terminal, and written into memory cells corresponding to
write addresses by a driver circuit (not shown).

Control circuit 6 is supplied with various control signals
including /RAS (Row Address Strobe command), /CAS
(Column Address Strobe command), /WE (Write Enable),
/CS (Chip Select), CKE (Clock Enable), CLK (Clock),
/CLK, DM (input/output mask). The symbol “/” represents
that the signal is significant when low in level.

Data read from memory array 1 by the non-illustrated
sense amplifier is temporarily stored in a buffer memory (not
shown), and output from output buffer circuit 8 through DQ
terminal according to control signals that are generated by
control circuit 6 and mode control circuit 7. Data input from
an external source through DQ terminal is temporarily
stored in the non-illustrated buffer memory, and written
through a write amplifier (not shown) into memory array 1
according to control signals that are generated by control
circuit 6 and mode control circuit 7. At this time, output
buffer circuit 8 has its output impedance kept at a high level
by a control signal from control circuit 6.

Phase synchronizing circuit 9 comprises a DLL, a PLL, or
the like. Phase synchronizing circuit 9 uses a circuit (a delay
monitor circuit to be described later on) having a delay
similar to the delay in output buffer circuit 8 for monitoring
the delay in output buffer circuit 8. Phase synchronizing
circuit 9 generates compensating clock signal CLKOE for
compensating for the monitored delay from system clock
CLK, and supplies generated compensating clock signal
CLKOE to output buffer circuit 8.

Output buffer circuit 8 outputs data in synchronism with
compensating clock signal CLKOE supplied from phase
synchronizing circuit 9. The circuit for monitoring the delay
in output buffer circuit 8 has its output impedance and slew
rate controlled, as with output buffer circuit 8, by control
signals ¢1 through ¢N, /¢1 through /¢N to be described later
on.
1st Embodiment:

An output buffer circuit according to a first embodiment
of the present invention will be described below with
reference to the drawings.

As shown in FIG. 3, the output buffer circuit according to
the first embodiment has main driver 11 for driving a load
connected to DQ terminal, main driver 11 having an output
impedance which can be changed, a predriver 12 for driving
main driver 11 according to data (DATA) read from a sense
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amplifier and changing the ratio tr/tf of output pulses of main
driver 11, and a controller 13 for generating signals to
change the output impedance of main driver 11 and the ratio
tr/tf of output pulses according to control signals ¢1 through
$6 from a control circuit, etc. Control signals /¢1 through /$6
shown in FIG. 3 are inversions of signals ¢1 through ¢6.
Inverters for inverting signals ¢1 through ¢6 are omitted
from the illustration in FIG. 3.

For example, control signals ¢1 through ¢6 are generated
from a control circuit 6 according to commands supplied
from an external integrated semiconductor circuit that con-
tains an output buffer circuit shown in FIG. 3. The data
receiving the output buffer circuit shown in FIG. 3 is a signal
which is synchronous with compensating clock signal
CLKOE supplied from phase synchronizing circuit 9 shown
in FIG. 2.

Main driver 11 comprises four p-channel MOS transistors
(hereinafter referred to as “pMOS transistors”) QP1 through
QP4 and four n-channel MOS transistors (hereinafter
referred to as “nMOS transistors”) QN1 through QN4.

PMOS transistors QP1 through QP4 have respective
sources connected to a power supply, and nMOS transistors
QN1 through QN4 have respective sources connected to a
ground potential. pMOS transistors QP1 through QP4 and
nMOS transistors QN1 through QN4 have respective drains
connected to DQ terminal. pMOS transistor QP1 and nMOS
transistor QN1 have respective gates connected to predriver
12, and pMOS transistors QP2 through QP4 and nMOS
transistors QN2 through QN4 have respective gates con-
nected to controller 13.

PMOS transistors QP2 through QP4 as well as pMOS
transistor QP1 drive the 1oad connected to DQ terminal to
adjust the output impedance when high-level data is output
from main driver 11. nMOS transistors QN2 through QN4 as
well as nMOS transistor NP1 drive the load connected to DQ
terminal to adjust the output impedance when low-level data
is output from main driver 11.

pMOS transistors QP2 through QP4 and nMOS transis-
tors QN2 through QN4 comprise transistors having a small
device size (a narrow gate width) whose effect on the ratio
tr/tf of output pulses is smaller than pMOS transistor QP1
and nMOS transistor QN1. The number of pMOS transistors
connected parallel to pMOS transistor QP1 and the number
of nMOS transistors connected parallel to nMOS transistor
QN1 are not limited to three, but at least one pMOS
transistor may be connected parallel to pMOS transistor QP1
and at least one nMOS transistor may be connected parallel
to nMOS transistor QN1.

Predriver 12 comprise pMOS transistor QP11 and nMOS
transistor QN11 for driving pMOS transistor QP1 of main
driver 11, nMOS transistors QN12 through QN14 for adjust-
ing the driving capability of nMOS transistor QN11 for
driving pMOS transistor QP1, nMOS transistors QN15
through QN17 for turning on and off nMOS transistors
QN12 through QN14, pMOS transistor QP21 and nMOS
transistor QN21 for driving nMOS transistor QN1 of main
driver 11, pMOS transistors QP22 through QP24 for adjust-
ing the driving capability of pMOS transistor QP21 for
driving nMOS transistor QN1, and pMOS transistors QP25
through QP27 for turning on and off pMOS transistors QP22
through QP24.

nMOS transistors QN15 through QN17 are controlled by
respective control signals ¢1 through ¢3, and pMOS tran-
sistors PN25 through QP27 are controlled by respective
control signals ¢4 through ¢6. In FIG. 3, predriver 12 has
inverter INV1 for driving pMOS transistor QP11 and nMOS
transistor QN11 according to the data (DATA) supplied from
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an external source, and inverter INV2 for driving pMOS
transistor QP21 and nMOS transistor QN21 according to the
data (DATA) supplied from the external source. However,
inverters INV1, INV2 may be dispensed with if no logic
problem arises, or may be replaced with driver circuits
which do not invert logic levels.

nMOS transistors QN12 through QN14 as well as nMOS
transistor QN11 drive pMOS transistor QP1 as a load to
adjust the time for pMOS transistor QP1 to be turned on
from an OFF state, i.e., the rise time tr of an output pulse of
main driver 11. pMOS transistors QP22 through QP24 as
well as PMOS transistor QP21 drive nMOS transistor QN1
as a load to adjust the time for nMOS transistor QN1 to be
turned on from an OFF state, i.c., the fall time tf of an output
pulse of main driver 11. The number of nMOS transistors
connected to nMOS transistor QN11 and the number of
pMOS transistors connected to PMOS transistor QP21 are
not limited to three, but at least one nMOS transistor may be
connected to nMOS transistor QN11 and at least one pMOS
transistor may be connected to pMOS transistor QP21.

Controller 13 is a logic circuit which comprises OR gates
NOR1 through NOR3, AND gates NAND1 through
NANDZ3, and inverters INV11 through INV16 for generating
signals for turning on and off pMOS transistors QP2 through
QP4 and nMOS transistors QN2 through QN4 of main
driver 11 and nMOS transistors QN15 through QN17 and
pMOS transistors QP25 through QP27 of predriver 12
according to control signals ¢1 through ¢6,

In FIG. 3, the ON/OFF states of nMOS transistors QN15
through QN17 are controlled by control signals ¢1 through
¢3 thereby to drive nMOS transistors QN12 through QN14
as well as nMOS transistor QN11, and the ON/OFF states of
pMOS transistors QP25 through QP27 are controlled by
control signals ¢4 through ¢6 thereby to drive pMOS
transistors QP22 through QP24 as well as pMOS transistor
QP21.

As with main driver 11, predriver 12 may be arranged
such that nMOS transistors QN12 through QN14 and pMOS
transistors QP22 through QP24 are driven directly by con-
trol signals output from the logic circuit of controller 13.

Conversely, as with predriver 12, main driver 11 may have
pMOS transistors XP2 through XP4 connected in series to
pMOS transistors QP2 through QP4 and nMOS transistors
XN2 through XN4 connected in series to nMOS transistors
QN2 through QN4, and may be arranged such that the
ON/OFF states of pMOS transistors XP2 through XP4 and
nMOS transistors XN2 through XN4 are controlled by
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For adjusting the output impedance of the output buffer
circuit shown in FIG. 3, the level of control signals ¢1
through ¢3 is rendered low to turn on corresponding pMOS
transistors QP2 through QP4 to lower the output impedance
at the high-level data is output. At this time, the greater the
number of pMOS transistors that are turned on, the smaller
the output impedance. Similarly, the level of control signals
¢4 through ¢6 is rendered high to turn on corresponding
nMOS transistors QN2 through QN4 to lower the output
impedance at the low-level data is output. At this time, the
greater the number of nMOS transistors that are turned on,
the smaller the output impedance.

For adjusting the ratio tr/tf (slew rate) of output pulses, the
level of control signals ¢1 through ¢3 is rendered high to
turn on corresponding nMOS transistors QN12 through
QN14 1o shorten the rise time tr upon switching from the
low-level data to the high-level data. At this time, the greater
the number of nMOS transistors that are turned on, the
shorter the rise time tr. Similarly, the level of control signals
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¢4 through ¢6 is rendered low to turn on corresponding
pMOS transistors QP22 through QP24 to shorten the fall
time tf upon switching from the high-level data to the
low-level data. At this time, the greater the number of pMOS
transistors that are turned on, the shorter the fall time tf.

In the present embodiment, the output impedance is
adjusted and the ratio tr/tf are adjusted simultaneously. For
example, when control signal /¢p1 is rendered low and
control signal ¢4 is rendered high in order to lower the
output impedance by one stage, control signal ¢1 which is an
inversion of control signal /¢1 goes high, turning on nMOS
transistors QN12, QN15, and control signal /¢4 which is an
inversion of control signal ¢4 goes low, turning on pMOS
transistors QP22, QP25. Therefore, the ratio tr/tf is reduced
by one stage. Similarly, when the output impedance is
lowered by two stages, the ratio tr/tf is reduced by two
stages, and when the output impedance is lowered by three
stages, the ratio tr/tf is reduced by three stages. The output
impedance and the rise time tr at the time the high-level data
is output and the output impedance and the rise time 1f at the
time the low-level data is output can be adjusted indepen-
dently of each other.

As described above, PMOS transistors QP2 through QP4
and nMOS transistors QN2 through QN4 comprise transis-
tors having a small device size whose effect on the ratio tr/tf
is smaller than pMOS transistor QP1 and nMOS transistor
QNL1. In FIG. 3, the ratio tr/tf is adjusted using only pMOS
transistor QP1 and nMOS transistor QN1.

If pMOS transistors QP2 through QP4 and nMOS tran-
sistors QN2 through QN4 have a large device size, it is
possible to adjust the ratio tr/tf with each of the transistors.
In that case, however, the circuit scale is relatively large
because it is necessary to add the same arrangement as
predriver 12 in place of each of inverters INV11 through
INV16. Therefore, it is preferable as shown in FIG. 3 to
adjust the ratio tr/tf with the pair of PMOS transistors QP1
and nMOS transistor QN1.

In FIG. 3, the number of stages for adjusting the output
impedance and the number of stages for adjusting the ratio
tr/tf are the same as each other. However, the number of
stages for adjusting the output impedance and the number of
stages for adjusting the ratio tr/tf are not required to be the
same as each other, but may be different from each other. For
example, as shown in FIG. 4, the main driver may have eight
pairs of pMOS transistors and nMOS transistors for adjust-
ing the output impedance in seven stages, and the ratio tr/tf
may be adjusted in three stages as with the circuit shown in’
FIG. 3.

Generally, as the output impedance of an output buffer
circuit increases due to variations in the power supply
voltage and the ambient temperature, the ratio tr/tf of output
pulses tends to be greater (longer). Therefore, if the rela-
tionship between changes in the output impedance of the
output buffer circuit and changes in the ratio tr/tf is deter-
mined in advance, then, since a corrective quantity for the
ratio tr/tf of output pulses is known for a corrective quantity
for the output impedance, the output impedance and the ratio
tr/tf can simultancously be corrected by one control signal.
Consequently, the data receiving side is prevented from
malfunctioning, making it possible to achieve a system
which operates normally even when the power supply
voltage and the ambient temperature vary.

According to the present embodiment, the output buffer
circuit is controlled to increase the output impedance and
increase the ratio tr/tf to compensate for fluctuations in the
output level of the output buffer circuit and the cross-point
of the output signal. For example, as indicated by the results
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of a simulation shown in FIG. 5, when the ratio tr/tf is
controlled, a range of variations of the cross-point of the
ratio tr/tf is reduced to about %3 of the range of variations of
the cross-point when the ratio tr/tf is not controlled. FIG. 5§
shows the ratio tr/tf in best conditions when the ratio tr/tf is
controlled and when the ratio tr/tf is not controlled against
the ratio tr/tf in worst conditions. In the results of the
simulation shown in FIG. 5, the output impedance is con-
trolled both when the ratio tr/tf is controlled and when the
ratio tr/tf is not controlled.

FIG. 6 shows the results of a simulation which indicate
that when the ratio tr/tf is controlled, the range of variations
of the slew rate is reduced to about Y5 of the range of
variations of the slew rate when the ratio tr/tf is not con-
trolled. FIG. 6 illustrates waveforms (a: Device worst) when

the ratio tr/tf is not controlled, the power supply voltage is'

minimum, and the device is at a high temperature at which
the slew rate is lowest, waveforms (b: Device best) when the
ratio tr/tf is not controlled, the power supply voltage is
maximum, and the device is at a low temperature at which
the slew rate is highest, and waveforms (c: Device best)
when the ratio tr/tf is controlled, the power supply voltage
is maximum, and the device is at a low temperature at which
the slew rate is highest. In the results of the simulation
shown in FIG. 6, the output impedance is controlled both
when the ratio tr/tf is controlled and when the ratio tr/tf is not
controlled.

With the output buffer circuit according to the present
embodiment, the output impedance is adjusted and the ratio
tr/tf of output pulses is controlled at the same time for
thereby reducing the number of control signals and the
number of testing steps. Accordingly, the manufacturing cost
of the output buffer circuit is prevented from increasing, and
it is not necessary to conduct a complex test unlike the
situation where the output impedance and the ratio tr/tf of
output pulses are controlled independently of each other. If
only the output impedance of the output buffer circuit is
monitored and adjusted, then since the slew rate is auto-
matically improved, the performance of a system which
employs the integrated semiconductor circuit device incor-
porating the output buffer circuit according to the present
embodiment can be improved.
2nd Embodiment:

An output buffer circuit according to a second embodi-
ment of the present invention will be described below with
reference to the drawings.

As shown in FIG. 7, the output buffer circuit according to
the second embodiment includes, in addition to the compo-
nents of the predriver of the output buffer circuit according
to the first embodiment shown in FIG. 3, pMOS transistors
QP31 through QP33 for increasing the driving capability of
the pMOS transistor QP11 for driving the pMOS transistor
QP1, pMOS transistors QP34 through QP36 for turning on
and off pMOS transistors QP31 through QP33, nMOS
transistors QN31 through QN33 for increasing the driving
capability of the nMOS transistor QN21 for driving the
nMOS transistor QN1, and nMOS transistors QN34 through
QN36 for turning on and off nMOS transistors QN31
through QN33.

pMOS transistors QP34 through QP36 are controlled by
respective control signals /¢1 through /¢3, and nMOS tran-
sistors QN34 through QN36 are controlled by respective
control signals /¢4 through ¢6. Therefore, the ON/OFF
states of pMOS transistors QP31 through QP33 are con-
trolled at the same timing as nMOS transistors QN12
through QN14 shown in FIG. 3, and the ON/OFF states of
nMOS transistors QN31 through QN33 are controlled at the
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same timing as pMOS transistors QP22 through QP24
shown in FIG. 3. Other structural and operational details of
the output buffer circuit according to the second embodi-
ment are identical to those of the output buffer circuit
according to the first embodiment, and will not be described
below.

In the first embodiment, of pMOS transistor QP11 and
nMOS transistor QN11 which are provided to drive pMOS
transistor QP1 of the main driver, only nMOS transistor
QN11 has its driving capability increased, and of pMOS
transistor QP21 and nMOS transistor QN21 which are
provided to drive nMOS transistor QN1 of the main driver,
only pMOS trapnsistor QP11 has its driving capability
increased.

With such an arrangement, when pMOS transistor QP11
switches from the ON state to the OFF state and the nMOS
transistor QN11 switches from the OFF state to the ON state,
as shown in FIG. 8(a), if the speed of switching from the
OFF state to the ON state increases because of the large
driving capability of nMOS transistor QN11, then there
occur periods of time in which pMOS transistor QP11 and
oMOS transistor QN11 are turned on, allowing a through
current to flow from the power supply to the ground poten-
tial. The through current serves as a noise source, and tends
to increase the current consumption of the output buffer
circuit.

In the present embodiment, pMOS transistors QP31
through QP36 are added to the arrangement shown in FIG.
3 to increase the driving capabilities of both pMOS transis-
tor QP11 and nMOS transistor QN11 as shown in FIG. 8(b).
The arrangement according to the second embodiment offers
the advantages of the output buffer circuit according to the
first embodiment, and is additionally effective to prevent
noise from being produced and the current consumption
from being increased by the through current. Similarly,
nMOS transistors QN31 through QN36 are added to the
arrangement shown in FIG. 3 to increase the driving capa-
bilities of both pMOS transistor QP21 and nMOS transistor
QN21 prevent noise from being produced and the current
consumption from being increased by the through current.

In the output buffer circuit according to the second
embodiment, the number of stages for adjusting the output
impedance and the number of stages for adjusting the ratio
tr/tf are not required to be the same as each other, but may
be different from each other as with the arrangement shown
in FIG. 4 according to the first embodiment.
3rd Embodiment:

According to a third embodiment, the arrangements of the
output buffer circuits according to the first and second
embodiments are applied to another circuit.

As described above, an integrated semiconductor circuit
device such as a DDR-SDRAM or the like which operates
at a high speed incorporates phase synchronizing circuit 9
for synchronizing data output from output buffer circuit 8
with system clock signal CLK, as shown in FIG. 9.

Phase synchronizing circuit 9 comprises a DLL as shown
in FIG. 9, for example. Phase synchronizing circuit 9 has
input buffer circuit 21 for being supplied with system clock
signal CLK, variable delay circuit 22 for delaying clock
signal CLK1 output from input buffer circuit 21 to generate
compensating clock signal CLKOE for compensating for
output data timing of output buffer circuit 8, delay monitor
circuit 23 for being supplied with compensating clock signal
CLKOE and monitoring a delay of output buffer circuit 8,
input buffer replica circuit 24 for being supplied with an
output signal from delay monitor circuit 23 and outputting
feedback clock signal CLKFB as a monitored full delay,
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input buffer replica circuit 24 having a delay equal to the
delay of input buffer circuit 21, phase comparator (PD) 25
for outputting a value proportional to the phase difference
between clock signal CLK1 output from input buffer circuit
21 and feedback clock signal CLKFB, and counter
(Counter) 26 for controlling the delay produced by variable
delay circuit 22 according to the output value from phase
comparator 25.

Since phase synchronizing circuit 9 operates to bring
clock signal CLK1 output from input buffer circuit 21 into
phase with feedback clock signal CLKFB (precisely, feed-
back clock signal CLKFB is in phase with clock signal
CLK1 with a one period delay), compensating clock signal
CLKOE output from variable delay circuit 22 has phase
information for canceling out delays caused by delay moni-
tor circuit 23 and input buffer replica circuit 24.

Therefore, by synchronizing data (DATAR, DATAF) read
from memory array 1 with compensating clock signal
CLKOE using multiplexer (MUX) 27, the data output from
output buffer circuit 8 can be synchronized with system
clock signal CLK.

Delay monitor circuit 23 having the same delay as output
buffer circuit 8 may comprise an extra output buffer circuit
incorporated in the integrated semiconductor circuit device
for monitoring the delay. However, in order to reduce the
current consumption and the circuit area, it is preferable to
employ a circuit (replica circuit) which is identical in
construction to the output buffer circuit and which has
transistors reduced in size.

The output terminal of the replica circuit may be con-
nected to a dummy load determined from an actual load
(represented by a simulated value) based on the ratio of
transistor sizes of the output buffer circuit and the replica
circuit for monitoring changes in the delay of the output
buffer circuit due to variations in the ambient temperature
and the power supply voltage. In FIG. 9, the dummy load is
included in the replica circuit (delay monitor circuit 9).

For example, as shown in FIG. 10A, if the actual load has
a load resistance Ry of 25 Q, a load capacitance C, of 30 pF,
and an actual interconnection resistance R of 25 €, and the
size of each of the transistors of the replica circuit is Y40 of
the size of each of the transistors of output buffer circuit 8,
then, as shown in FIG. 10B, the dummy load may have a
load resistance (R, of 250 Q) which is ten times the load
resistance of the actual load, a load capacitance (C, of 3 pF)
which is V4o of the load capacitance of the actual load, and
an interconnection resistance (R of 250 Q) which is ten
times the actual interconnection resistance. The dummy load
does not need to have a circuit (e.g., a load replica) whose
resistance and capacitance vary depending on variations in
the ambient temperature and the power supply voltage, and
may be arranged to be unsusceptible to such variations.

pMOS transistor WP1 shown in FIGS. 10A and 10B
represents all pMOS transistors QP1 through QP4 of the
main driver shown in FIG. 3. nMOS transistor WN1 shown
in FIGS. 10A and 10B represents all ntMOS transistors QN1
through QN4 of the main driver shown in FIG. 3. Similarly,
inverters WP2, WN2 shown in FIGS. 10A and 10B represent
all pMOS transistors QP11, QP31 through QP36, nMOS
transistors QN11 through QN17 of the predrivers shown in
FIGS. 3 and 7, and inverters WP3, WN3 shown in FIGS.
10A and 10B represent all pMOS transistors QP21 through
QP27, nMOS transistors QN21, QN31 through QN36 of the
predrivers shown in FIGS. 3 and 7.

In FIGS. 10A and 10B, the controllers shown in FIGS. 3
and 7, and control signals ¢1 through ¢6, ¢1 through /6
which are supplied from the controller to pMOS transistors
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QP2 through QP4 and nMOS transistors QN2 through QN4
of the main driver, and pMOS transistors QP25 through
QP27, pMOS transistors QP34 through QP36, nMOS tran-
sistors QN1S5 through QN17, and nMOS transistors QN34
through QN36 of the predriver are omitted from the illus-
tration. However, the circuit arrangement shown in FIGS.
10A and 10B has those controller and control signals as with
the circuit arrangements shown in FIGS. 3 and 7.

Data RDATA (=CLKOE) input to the replica circuit
switches between “0” and “1” at a predetermined period
unlike data DATA input to the output buffer circuit.

In the present embodiment, delay monitor circuit 23
shown in FIG. 9 is of the same arrangement as the output
buffer circuit according to the first embodiment or the
second embodiment, and is made up of transistors whose
device size is smaller than those of the output buffer circuit.
As with the first and second embodiments, the transistors are
operated by control signals ¢1 through ¢N, /$1 through /N
(N is a positive integer) to control the output impedance of
delay monitor circuit 23 and the ratio tr/tf of output pulses.
The numbers of stages for adjusting the output impedance of
the delay monitor circuit and the output buffer circuit and the
numbers of stages for adjusting the ratio tr/tf thereof are not
required to be the same as each other. The numbers of
adjusting stages for the delay monitor circuit may be smaller
than the numbers of adjusting stages for the output buffer
circuit.

If an integrated semiconductor circuit device employs
output buffer circuit 8 according to the first or second
embodiment, then since delay monitor circuit 23 reflects the
adjusted values of the output impedance of output buffer
circuit 8 and the ratio tr/tf of output pulses, system clock
signal CLK and the data output from the output buffer circuit
can be synchronized more accurately with each other using
phase synchronizing circuit 9.

Delay monitor circuit 23 may only adjust the delay which
varies depending on the output impedance and the ratio tr/tf
of output pulses which have been adjusted by output buffer
circuit 8. Therefore, as shown in FIG. 11, a predriver in delay
monitor circuit 23 which is arranged not to control the cutput
impedance and the ratio tr/tf of output pulses may have a
plurality of capacitors (C1 through C6 in FIG. 11) for
changing the delay, and a plurality of switches (SW1
through SW6 in FIG. 11) for connecting the capacitors to
output terminals of inverters INV1, INV2, for thereby
controlling the ON/OFF states of the switches with control
signals /¢1 through /¢N (N=6 in FIG. 11). The delay caused
by each of the capacitors may be equalized to a delay after
the output impedance of the output buffer circuit and the
ratio tr/tf of output pulses have been adjusted for achieving
the above advantages.

Each of PMOS transistor WP1 and nMOS transistor WN1
shown in FIG. 11 may comprise a single MOS transistor,
unlike the arrangement shown in FIG. 3, and each of
inverters (WP2, WN2), (WP3, WN3) may comprise a set of
pMOS and nMOS transistors unlike the arrangement shown
in FIG. 3.

While preferred embodiments of the present invention
have been described in specific terms, such description is for
illustrative purposes only, and it is to be understood that
changes and variations may be made without departing from
the spirit or scope of the following claims.

What is claimed is:

1. An output buffer circuit for outputting data in the form
of an input pulse train at a predetermined output impedance
and slew rate, comprising:

a main driver having at least a pair of a first p-channel

MOS transistor and a first n-channel MOS transistor for
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driving a load according to said data, and at least a pair
of a second p-channel MOS transistor and a second
n-channel MOS transistor for driving said load in
coaction with said first p-channel MOS transistor and
said first n-channel MOS transistor;

predriver with outputs for driving only said first
in-channel MOS transistor and only said first p-channel
MOS transistor having at least a pair of a third
p-channel MOS transistor and a third n-channel MOS
transistor for driving said first p-channel MOS transis-
tor according to said data, at least a pair of a fourth
p-channel MOS transistor and a fourth n-channel MOS
transistor for driving said first n-channel MOS transis-
tor according to said data, at least one fifth n-channel
MOS transistor for driving said first p-channel MOS
transistor in coaction with said third n-channel MOS
transistor, and at least one fifth p-channel MOS tran-
sistor for driving said first n-channel MOS transistor in
coaction with said fourth p-channel MOS transistor;
and

a controller for generating control signals to control said
fifth n-channel MOS transistor into and out of operation
in coaction with said second p-channel MOS transistor,
and control said fifth p-channel MOS transistor into and
out of operation in coaction with said second n-channel
MOS transistor,

wherein the output of the predriver is directly connected
only to said first p-channel MOS transistor and said first
n-channel MOS transistor of said main driver.

2. The output buffer circuit according to claim 1, wherein
the number of said second p-channel MOS transistors and
said second n-channel MOS trapsistors and the number of
said fifth n-channel MOS transistors and said fifth p-channel
MOS transistors are equal to each other.

3. The output buffer circuit according to claim 1, wherein
the number of said second p-channel MOS transistors and
said second n-channel MOS transistors and the number of
said fifth n-channel MOS transistors and said fifth p-channel
MOS transistors are different from each other.

4. The output buffer circuit according to claim 1, wherein
said second p-channel MOS transistor and said second
n-channel MOS transistor have a smaller device size with a
smaller gate width than said first p-channel MOS transistor
and said first n-channel MOS transistor, and have a small
effect on rise and fall times of pulses output from said main
driver.

S. An output buffer circuit for outputting data in the form
of an input pulse train at a predetermined output impedance
and slew rate, comprising:

a main driver with outputs for driving only said first
n-channel MOS transistor and only said first p-channel
MOS transistor having at least a pair of a first p-channel
MOS transistor and a first n-channel MOS transistor for
driving a load according to said data, and at least a pair
of a second p-channel MOS transistor and a second
n-channel MOS transistor for driving said load in
coaction with said first p-channel MOS transistor and
said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel MOS
transistor and a third n-channel MOS transistor for
driving said first p-channel MOS transistor according to
said data, at least a pair of a fourth p-channel MOS
transistor and a fourth n-channel MOS transistor for
driving said first n-channel MOS transistor according to
said data, at least one fifth n-channel MOS transistor for
driving said first p-channel MOS transistor in coaction
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with said third n-channel MOS transistor, at least one
fifth p-channel MOS transistor for driving said first
p-channel MOS transistor in coaction with said third
p-channel MOS transistor, at least one sixth p-channel
MOS transistor for driving said first n-channel MOS
transistor in coaction with said fourth p-channel MOS
transistor, and at least one sixth n-channel MOS tran-
sistor for driving said first n-channel MOS transistor in
coaction with said fourth n-channel MOS transistor;
and

a controller for generating control signals to control said

fifth p-channel MOS transistor and said fifth n-channel
MOS transistor into and out of operation in coaction
with said second p-channel MOS transistor, and control
said sixth p-channel MOS transistor and said sixth
n-channel MOS ftransistor into and out of operation in
coaction with said second n-channel MOS transistor,
wherein the output of the predriver is directly connected
only to said first p-channel MOS transistor and said first
n-channel MOS transistor of said main driver.

6. The output buffer circuit according to claim 5, wherein
the number of said second p-channel MOS transistors and
said second n-channel MOS transistors, and the number of
said fifth n-channel MOS transistors, said fifth p-channel
MOS transistor, said sixth n-channel MOS transistor, and
said sixth p-channel MOS transistor are equal to each other.

7. The output buffer circuit according to claim 5, wherein
the number of said second p-channel MOS transistors and
said second n-channel MOS transistors, and the number of
said fifth n-channel MOS transistors, said fifth p-channel
MOS transistors, said sixth n-channel MOS transistors, and
said sixth p-channel MOS transistors are different from each
other.

8. The output buffer circuit according to claim S, wherein
said second p-channel MOS transistor and said second
n-channel MOS transistor have a smaller device size with a
smaller gate width than said first p-channel MOS transistor
and said first n-channel MOS transistor, and have a small
effect on rise and fall times of pulses output from said main
driver.

9. An integrated semiconductor circuit device comprising:

an output buffer circuit according to claim 1; and

a delay monitor circuit identical in circuit arrangement to

said output buffer circuit and having transistors con-
trolled according to said control signals in the same
manner as with said output buffer circuit, said delay
monitor circuit having an output terminal connected to
a dummy load determined from an actual load of said
output buffer circuit based on a transistor size ratio
between said output buffer circuit and said delay moni-
tor circuit.

10. An integrated semiconductor circuit device compris-
ing:

an output buffer circuit according to claim §; and

a delay monitor circuit identical in circuit arrangement to

said output buffer circuit and having transistors con-
trolled according to said control signals in the same
manner as with said output buffer circuit, said delay
monitor circuit having an output terminal connected to
a dummy load determined from an actual load of said
output buffer circuit based on a transistor size ratio
between said output buffer circuit and said delay moni-
tor circuit.

11. The integrated semiconductor circuit device according
to claim 9, wherein said delay monitor circuit has transistors
having a smaller device size with a smaller gate width than
the transistors of said output buffer circuit.
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12. The integrated semiconductor circuit device according
to claim 10, wherein said delay monitor circuit has transis-
tors having a smaller device size with a smaller gate width
than the transistors of said output buffer circuit.

13. An integrated semiconductor circuit device compris-
ing:

an output buffer circuit for outputting data in the form of

an input pulse train at a predetermined output imped-

ance and slew rate, said output buffer circuit compris-
ing:

a main driver having at least a pair of a first p-channel
MOS transistor and a first n-channel MOS transistor
for driving a load according to said data, and at least
a pair of a second p-channel MOS transistor and a
second n-channel MOS transistor for driving said
load in coaction with said first p-channel MOS
transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel

MOS transistor and a third n-channel MOS transistor
for driving said first p-channel MOS transistor
according to said data, at least a pair of a fourth
p-channel MOS transistor and a fourth n-channel
MOS transistor for driving said first n-channel MOS
transistor according to said data, at least one fifth
n-channel MOS transistor for driving said first
p-channel MOS transistor in coaction with said third
n-channel MOS transistor, and at least one fifth
p-channel MOS transistor for driving said first
n-channel MOS transistor in coaction with said
fourth p-channel MOS transistor; and

controller for generating control signals to control
said fifth n-channel MOS transistor into and out of
operation in coaction with said second p-channel
MOS transistor, and control said fifth p-channel
MOS transistor into and out of operation in coaction
with said second n-channel MOS transistor; and

a phase synchronizing circuit including a delay monitor
circuit comprising a plurality of capacitors for control-
ling the delay of the data output from said output buffer
circuit by respective delays, and a plurality of switches
for selectively enabling and disabling said capacitors to
delay the data according to said control signals, said
delay monitor circuit having an output terminal con-
nected to a dummy load determined from an actual load
of said output buffer circuit based on a transistor size
ratio between said output buffer circuit and said delay
monitor circuit.

14. The integrated semiconductor circuit device according
to claim 13, wherein said delay monitor circuit has transis-
tors having a smaller device size with a smaller gate width
than the transistors of said output buffer circuit.

15. An integrated semiconductor circuit device compris-
ing:

Y

10

15

20

25

30

35

16

an output buffer circuit for outputting data in the form of

an input pulse train at a predetermined output imped-

ance and slew rate, said output buffer comprising;:

a main driver having at least a pair of a first p-channel
MOS transistor and a first n-channel MOS transistor
for driving a load according to said data, and at least
a pair of a second p-channel MOS transistor and a
second n-channel MOS transistor for driving said
load in coaction with said first p-channel MOS
transistor and said first n-channel MOS transistor;

a predriver having at least a pair of a third p-channel
MOS transistor and a third n-channel MOS transistor
for driving said first p-channel MOS transistor
according to said data, at least a pair of a fourth
p-channel MOS transistor and a fourth n-channel
MOS transistor for driving said first n-channel MOS
transistor according to said data, at least one fifth
n-channel MOS transistor for driving said first
p-channel MOS transistor in coaction with said third
n-channel MOS transistor, at least one fifth
p-channel MOS transistor for driving said first
p-channel MOS transistor in coaction with said third
p-channel MOS transistor, at least one sixth
p-channel MOS tranmsistor for driving said first
n-channel MOS transistor in coaction with said
fourth p-channel MOS transistor, and at least one
sixth n-channel MOS transistor for driving said first
n-channel MOS transistor in coaction with said
fourth n-channel MOS transistor; and

a controller for generating control signals to control
said fifth p-channel MOS transistor and said fifth
n-channel MOS transistor into and out of operation
in coaction with said second p-channel MOS
transistor, and control said sixth p-channel MOS
transistor and said sixth n-channel MOS transistor
into and out of operation in coaction with said
second n-channel MOS transistor, and

a phase synchronizing circuit including a delay monitor

circuit comprising a plurality of capacitors for control-
ling the delay of the data output from said output buffer
circuit by respective delays, and a plurality of switches
for selectively enabling and disabling said capacitors to
delay the data according to said control signals, said
delay monitor circuit having an output terminal con-
nected to a dummy load determined from an actual load
of said output buffer circuit based on a transistor size
ratio between said output buffer circuit and said delay
monitor circuit.

16. The integrated semiconductor circuit device according
to claim 15, wherein said delay monitor circuit has transis-
tors having a smaller device size with a smaller gate width
than the transistors of said output buffer circuit.

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

REISSUE APPLICATION: CONSENT OF ASSIGNEE; Docket Number (Optional)
STATEMENT OF NON-ASSIGNMENT NECO02P155-40-JTb

This is part of the application for a reissue patent based on the original patent identified below.

Name of Patentee(s) Elpida Memory, Inc.

Patent Number ) Date Patent Issued
6,894,547 May 17, 2005

Title of Invention OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH
OUTPUT BUFFER CIRCUIT

X Fited herein is a statement under 37 CFR 3.73(b). (Form PTO/SB/96)

2. D Ownership of the patent is in the inventor(s), and no assignment of the patent is in effect.

One of boxes 1 or 2 above must be éhecked If multiple assignees, complete this form for each assignee. .If
box 2 is checked, skip the next entry and go directly to "Name of Assignee”.

The written consent of all assignees and inventors owning an undlwded mterest in the original
patent is included in this application for reissue.

The assignee(s) owning an undivided interest in said original patent is/are _Elpida Memory, Inc. ,
-‘and the assignee(s) consents to the accompanying application for reissue.

Name of assignee/inventor (if not assigned)

Elpida Memory, Inc.

Signature Date

Typed or printed name and title of person signing for assignee (if assigned)

This collection of information is required by 37 CFR 1.172. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 6 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THiS
ADDRESS. SEND TO: Commissioner for Patents, P.O.Box 1450, Alexandria, VA 22313-1450.
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Docket Number (Optional)
REISSUE APPLICATION DECLARATION BY THE INVENTOR NECO02P155-40-JTb

| hereby declare that:

Each inventor's residence, mailing address and citizenship are stated below next to their name.

I believe the inventors named below to be the original and first inventor(s) of the subject matter which is
described and claimed in patent number 6,894,547 B2 , granted May 17, 2005

and for which a reissue patent is sought on the invention entited OUTPUT BUFFER CIRCUIT AND ,
INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

the specification of which

8y

is attached hereto. y
é[:]’ *was filed on May‘i6,2007~ as reissue application number
'R R

and was amended on

(If applicable)

I have reviewed and understand the contents of the above identified specification, including the claims,
as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to patentability as defined in

37 CFR 1.56.

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b). Attached is
form PTO/SB/02B (or equivalent) listing the foreign applications.

I verily believe the original patent to be wholly or partly inoperative or invalid, for the reasons describe
below. (Check all boxes that apply.) ’

[C] by reason of a defective specification or drawing.

E by reason of the patentee claiming more or less than he had the right to claim in the patent.

I:I by reason of other errors.

At least one error upon which reissue is based is described below. If the reissue is a broadening
reissue, such must be stated with an explanation as to the nature of the broadening:

The patentee claimed less than he had a right to claim and now adds new claims 17-48. New independent claim 17 wording is
based at least on the description at line 61 of column 7 through line 5 of column 8.

Every error in the patent which was corrected in the present reissue application, and is not covered by a prior
oath/declaration submitted in this application, arose without any deceptive intention on the part of applicant.

[Page 1 of 2]

This collection of information is required by 37 CFR 1.175. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Docket Number (Optional)
(REISSUE APPLICATION DECLARATION BY THE INVENTOR, page 2) NECO2P155-40-JTh

All errors corrected in this reissue application arose without any deceptive intention on the part of the
applicant.

Note: To appoint a power of attorney, use form PTO/SB/81.

Correspondence Address: Direct all communications about the application to:

E The address associated with Customer Number: L 21254 ~|
OR
E-:gnig[,m Name | McGinn Intellectual Property Law Group, PLLC
Address 8321 Old Courthouse Road
Suite 200
City Vienna l State ' VA I Zip I 22182
Country USA
Telephone (703) 761-4100 | Email |

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an application. If this type of personal information is included in documents
submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents
before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to
the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may aiso be
available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14).

Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available.

| hereby declare that all statements made herein of my own knowledge are true and that all 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 and imprisonment, or both, under 18 U.S.C. 1001, and that
such willful false statements may jeopardize the validity of the application, any patent issuing thereon, or any patent to
which this declaration is directed.

Full name of first joint inventor (given name, family name)

Tsugio TAKAHASHI
Inventor’s signature Date
Residence Tokyo, Japan Citizenship Japanese

Mailing Address

Full name of second joint inventor (given name, family name)

Inventor’s signature Date

Residence Citizenship

Mailing Address

D Additional joint inventors or legal representative(s) are named on separately numbered sheets forms PTO/SB/02A or 02LR attached
[Page 2 of 2]
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STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Tsugio TAKAHASHI

Application No./Patent No.: U.S. 6,894,547 Filed/lssue Date: May 17, 2005

Entitted: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR CIRCUIT DEVICE WITH
SUCH OUTPUT BUFFER CIRCUIT

Elpida Memory, Inc. ,a Corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that it is:
1. [/] the assignee of the entire right, title, and interest; or
2. D an assignee of less than the entire right, title and interest
The extent (by percentage) of its ownership interest is %
in the patent application/patent identified above by virtue of either:

A. E] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in the United
States Patent and Trademark Office at 013585 , Frame _ 0426 , or a true copy of the original
is attached.
- OR

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel i , Frame , or for which a copy thereof is attached.
2. From: To:
. The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel : , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was, or
concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. :
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized, to act on behalf of the assignee. ] )
< .
< May 16, 2007

Signature 7 I Date
Frederick E. Cooperrider, Esq. (703) 761-4100
Printed or Typed Name Telephone number
Attorney
Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and bY the USPTO to process)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:
Tsugio TAKAHASHI

Reissue Application of U.S. Patent Group Art Unit: Not Yet Assigned
No.: 6,894,547

Filed: Concurrently herewith Examiner: Not Yet Assigned

For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents

Alexandria, Virginia 22313-1450
MAIL STOP: REISSUE

PRELIMINARY AMENDMENT

Sir:
Applicant hereby submits an amendment to the specification and to the claims
of the subject Reissue Application.
INTRODUCTORY COMMENTS

Amendments to the specification begin on page 2;
Amendments to the claims begin on page 3; and

Remarks begin on page 25.
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AMENDMENTS TO THE SPECIFICATION

Please amend the specification, as follows:

As indicated on the Certificate of Correction, on the cover page of the issued
patent, in item [56], References Cited, U.S. Patent Documents, add the following:
-- 5,914,618 --

In the issued patent, please replace “PMOS” with “pMOS” in each of:
- column 6 at line 21;

- column 6 at line 31;

- column 7 at line 12;

- column 7 at line 17;

- column 8§ at line 23;

- column § at line 36; and

- column 12 at line 51.

In the issued patent, please remove the slash (e.g., “/”’) symbol at the following

location:

- Incolumn 9 at line 63, “/ ¢ 4” to become -¢ 4 --.

In the issued patent, please add the slash symbol as follows:
- Incolumn 11 at line 66, “¢ 1 throughg 6, ¢ 1 through /¢ 6” to become
--¢ 1 through ¢ 6, /¢ 1 through /¢ 6”--;

EX1002 / Page 296 of 379
Western Digital Technologies, Inc.



Reissue Application of 3
U.S. Patent No. 6,894,547
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Amended) An output buffer circuit for outputting data in the form of an
input pulse train at a predetermined output impedance and slew rate, comprising:

a main driver having at least a pair of a first p-channel MOS trarisistor and a
first n-channel MOS transistor for driving a load according to said data, and at least a
pair of a second p-channel MOS transistor and a second n-channel MOS transistor for
driving said load in coaction with said first p-channel MOS transistor and said first n-
channel MOS transistor;

a predriver with outputs for driving only said first in-channe} n-channel MOS
transistor and only said first p-channel MOS transistor having at least a pair of a third p-
channel MOS transistor and a third n-channel MOS transistor for driving said first p-
channel MOS transistor according to said data, at least a pair of a fourth p-channel MOS
transistor and a fourth n-channel MOS transistor for driving said first n-channel MOS
transistor according to said data, at least one fifth n-channel MOS transistor for driving
said first p-channel MOS transistor in coaction with said third n-channel MOS transistor,
and at least one fifth p-channel MOS transistor for driving said first n-channel MOS
transistor in coaction with said fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS
transistor, and control said fifth p-channel MOS transistor into and out of operation in

coaction with said second n-channel MOS transistor,
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wherein the output of the predriver is directly connected only to said first p-

channel MOS transistor and said first n-channel MOS transistor of said main driver.

2. (Original) The output buffer circuit according to claim 1, wherein the
number of said second p-channel MOS transistors and said second n-channel MOS
transistors and the number of said fifth n-channel MOS transistors and said fifth p-

channel MOS transistors are equal to each other.

3. (Original) The output buffer circuit according to claim 1, wherein the
number of said second p-channel MOS transistors and said second n-channel MOS
transistors and the number of said fifth n-channel MOS transistors and said fifth p-

- channel MOS transistors are different from each other.

4. (Original) The output buffer circuit according to claim 1, wherein said
second p-channel MOS transistor and said second n-channel MOS transistor have a
smaller device size with a smaller gate width fhan said first p-channel MOS transistor
and said first n-channel MOS transistor, and have a small effect on rise and fall times of

pulses output from said main driver.

5. (Amended) An output buffer circuit for outputting data in the form of an

input pulse train at a predetermined output impedance and slew rate, comprising:

a main driver Wﬁwﬁ-fe*df%?geﬂ%smd—ﬁfsﬁmmemgs{ﬁm
and-only-saidfirst- p-channel MOS-transistor having at least a pair of a first p-channel
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| MOS transistor and a first n-channel MOS transistor for driving a load according to said
data, and at least a pair of a second p-channel MOS transistor and a second n-channel
MOS transistor for driving said load in coaction with said first p-channel MOS
transistor and said first n-channel MOS transistor;

a predriver with outputs for driving only said first n-channel MOS transistor

and only said first p-channel MOS transistor having at least a pair of a third p-channel

MOS transistor and a third n-channel MOS transistor for driving said first p-channel
MOS transistor according to said data, at least a pair of a fourth p-channel MOS
transistor and a fourth n-channel MOS transistor for driving said first n-channel MOS
transistor according to said data, at least one fifth n-channel MOS transistor for driving
said first p-channel MOS transistor in coaction with said third n-channel MOS transistor,
at least one fifth p-channel MOS transistor for driving said first p-channel MOS
transistor in coaction with said third p-chénnel MOS transistor, at least one sixth p-
channel MOS transistor for driving said first n-channel MOS transistor in coaction with
said fourth p-channel MOS transistor, and at least one sixth n-channel MOS transistor
for driving said first n-channel MOS transistor in coaction with said fourth n-channel
MOS transistor; and

a controller for generating control signals to control said fifth p-channél MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction
wéth said second p-channel MOS transistor, and control said sixth p-channel MOS
transistor and said sixth n-channel MOS transistor into and out of operation in coaction
with said second n-channel MOS transistor, wherein the output of the predriver is

directly connected only to said first p-channel MOS transistor and said first n-channel
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MOS transistor of said main driver.

6. (Original) The output buffer circuit according to claim 5, wherein the
number of said second p-channel MOS transistors and said second n-channel MOS
transistors, and the number of said fifth n-channel MOS transistors, said fifth p-channel
MOS transistor, said sixth n-channel MOS transistor, and said sixth p-channel MOS

transistor are equal to each other.

7. (Original) The output buffer circuit according to claim 5, wherein the
number of séid second p-channel MOS transistors and said second n-channel MOS
transistors, and the number of said fifth n-channel MOS transistors, said fifth p-channel
MOS transistors, said sixth n-channel MOS transistors, and said sixth p-channel MOS

transistors are different from each other.

8. (Original)  The output buffer circuit according to claim 5, wherein said
second p-channel MOS transistor and said second n-channel MOS transistor have a
smaller device sizé with a smaller gate width than said first p-channel MOS transistor
and said first n-channel MOS transistor, and have a small effect on rise and fall times of

pulses output from said main driver.

9. (Original) An integrated semiconductor circuit device comprising:
an output buffer circuit according to claim 1; and

a delay monitor circuit identical in circuit arrangement to said output buffer
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circuit and having transistors controlled according to said control signals in the same
manner as with said output buffer circuit, said delay monitor circuit having an output
terminal connected to a dummy load determined from an actual load of said output
buffer circuit based on a transistor size ratio between said output buffer circuit and said

delay monitor circuit.

10. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit according to claim 5; and

a delay monitor circuit identical in circuit arrangement to said output buffer
circuit and having transistors controlled according to said control signals in the same
manner as with said output buffer circuit, said delay monitor circuit having an output
terminal connected to a dummy load determined from an actual load of said output
buffer circuit based on a transistor size ratio between said output buffer circuit and said

delay monitor circuit.

11. (Original) The integrated semiconductor circuit device according to
claim 9, wherein said delay monitor circuit has transistors having a smaller device size

with a smaller gate width than the transistors of said output buffer circuit.

12. (Original) The integrated semiconductor circuit device according to
claim 10, wherein said delay monitor circuit has transistors having a smaller device size

with a smaller gate width than the transistors of said output buffer circuit.
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13. (Original) An integrated semiconductor circuit device comprising;:

an output buffer circuit for outputting data in the form of an input pulse train at
a predetermined output impedance and slew rate, said output buffer circuit comprising:
a main driver having at least a pair of a first p-channel MOS transistor and a first n-
channel MOS transistor for driving a load according to said data, and at least a pair of a
second p-channel MOS transistor and a second n-channel MOS transistor for driving
said load in coaction with said first p-channel MOS transistor and said first n-channel
MOS transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third
n-channel MOS transistor for driving said first p-channel MOS transistor according to
said data, at least a pair of a fourth p-channel MOS transistor and a fourth n-channel
MOS transistor for driving said first n-channel MOS transistor according to said data, at
least one fifth n-channel MOS transistor for driving said first p-channel MOS transistor
in coaction with said third n-channel MOS transistor, and at least one fifth p-channel
MOS transistor for driving said first n-channel MOS transistor in coaction with said
fourth p-channel MOS transistor; and

a controller for generating control signals to control said fifth n-channel MOS
transistor into and out of operation in coaction with said second p-channel MOS
transistor, and control said fifth p-channel MOS transistor into and out of operation in
coaction with said second n-channel MOS transistor; and

a phase synchronizing circuit including a delay monitor circuit comprising a
plurality of capacitors for controlling the delay of the data output from said output

buffer circuit by respective delays, and a plurality of switches for selectively enabling
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and disabling said capacitors to delay the data according to said control signals, said
delay monitor circuit having an output terminal connected to a dummy load determined
from an actual load of said output buffer circuit based on a transistor size ratio between

said output buffer circuit and said delay monitor circuit.

14, (Original) The integrated semiconductor circuit device according to claim
13, wherein said delay monitor circuit has transistors having a smaller device size with a

smaller gate width than the transistors of said output buffer circuit.

15. (Original) An integrated semiconductor circuit device comprising:

an output buffer circuit for outputting data in the form of an input pulse train at
a predetermined output impedance and slew rate, said output buffer comprising: a main
driver having at least a pair of a first p-channel MOS transistor and a first n-channel
MOS transistor fof driving a load according to said data, and at least a pair of a second
p-channel MOS transistor and a second n-channel MOS transistor for driving said load
in coaction with said first p-channel MOS transistor and said first n-channel MOS
transistor;

a predriver having at least a pair of a third p-channel MOS transistor and a third
n-channel MOS transistor for driving said first p-channel MOS transistor according to
said data, at least a pair of a fourth p-channel MOS transistor and a fourth n-channel
MOS transistor for driving said first n-channel MOS transistor according to said data, at
leést one fifth n-channel MOS transistor for driving said first p-channel MOS transistor

in coaction with said third n-channel MOS transistor, at least one fifth p-channel MOS
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transistor for driving said first p-channel MOS transistor in coaction with said third p-
channel MOS transistor, at least one sixth p-channel MOS transistor for driving said
first n-channel MOS transistor in coaction with said fourth p-channel MOS transistor,
and at least one Vsixth n-channel MOS transistor for driving said first n-channel MOS
transistor in coaction with said fourth n-channel MOS transistor; and

a controller for generating control signals to control said fifth p-channel MOS
transistor and said fifth n-channel MOS transistor into and out of operation in coaction
with said second p-channel MOS transistor, and control said sixth p-channel MOS
transistor and said sixth n-channel MOS transistor into and out of operation in coaction
with said second n-channel MOS transistor, and a phase synchronizing circuit including
a delay monitor circuit comprising a plurality of capacitors for controlling the delay of
the data output from said output buffer circuit by respective delays, and a plurality of
switches for selectively enabling and disabling said capacitors to delay the data
according to said control signals, said delay monitor circuit having an output terminal
connected to a dummy load determined from an actual load of said output buffer circuit
based on a transistor size ratio between said output buffer circuit and said delay monitor

circuit.

16. (Original) The integrated semiconductor circuit device according to claim
15, wherein said delay monitor circuit has transistors having a smaller device size with a

smaller gate width than the transistors of said output buffer circuit.
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17. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver,

wherein a control electrode of said first transistor is connected to an output

node of a predriver for adjusting a slew rate of said main driver, and a control electrode

of said second transistor is connected to an input node for receiving an impedance

control signal.

18. (New) The output buffer circuit according to claim 17, wherein each of

said first transistor and said second transistor is either a p-channel MOS transistor or an

n-channel MOS transistor.

19. (New) The output buffer circuit according to claim 17, wherein a slew

rate control signal applied to said predriver and said impedance control signal are

generated from a same signal.

20. (New) The output buffer circuit according to claim 19, wherein each of

said first transistor and said second transistor is either a p-channel MOS transistor or an

n-channel MOS transistor.

21. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a plurality of second transistors,

EX1002 / Page 305 of 379
Western Digital Technologies, Inc.



Reissue Application of 12
U.S. Patent No. 6,894,547
Docket No. NEC02P155-40-JTb

WAK.219 (REI)

said first transistor and said plurality of second transistors being connected in parallel to

each other between a supply line of a first voltage and an output node of said main

driver,

wherein a control electrode of said first transistor is connected to an output

node of a predriver for adjusting a slew rate of said main driver, and control electrodes

of said plurality of second transistors are connected to respective input nodes each for

receiving an impedance control signal.

22. (New) The output buffer circuit according to claim 21, wherein each of

said first transistor and said plurality of second transistors is either a p-channel MOS

transistor or an n-channel MOS transistor.

23. (New) The output buffer circuit according to claim 21, wherein each slew

rate control signal applied to said predriver and each impedance control signal are

generated from a same signal.

24. (New) The output buffer circuit according to claim 23, wherein each of

said first transistor and said plurality of second transistors is either a p-channel MOS

transistor or an n-channel MOS transistor.

25. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said
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main driver; and

a predriver comprising a third transistor and a fourth transistor which are

connected in parallel between a supply line of a second voltage and an output node of

said predriver,

wherein a control electrode of said first transistor is connected to the output

node of said predriver, a control electrode of said second transistor is connected to an

input node for receiving an impedance control signal, said third transistor drives said

first transistor, a control electrode of said fourth transistor is coupled to an input node

for receiving a slew rate control signal, and said fourth transistor selectively drives said

first transistor in accordance with a logical level of said slew rate control signal.

26. (New) The output buffer circuit according to claim 25, wherein each of

said first transistor and said second transistor is a p-channel MOS transistor, and each of

said third transistor and said fourth transistor is an n-channel MOS transistor,

or wherein each of said first transistor and said second transistor is an n-

channel MOS transistor and each of said third transistor, and said fourth transistor is a

p-channel MOS transistor.

27. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver; and

a predriver comprising a third transistor and a plurality of fourth transistors,
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said third transistor and said plurality of fourth transistors being connected in parallel to

each other between a supply line of a second voltage and an output node of said

predriver,

wherein a control electrode of said first transistor is connected to the output

node of said predriver, and a control electrode of said second transistor is connected to

an input node for receiving an impedance control signal,

wherein said third transistor drives said first transistor,

and wherein control electrodes of said plurality of fourth transistors are coupled

to respective input nodes for receiving slew rate control signals, and each of said

plurality of fourth transistors selectively drives said first transistor in accordance with a

logical level of each slew rate control signal.

28. (New) The output buffer circuit according to claim 27, wherein each of

said first transistor and said second transistor is a p-channel MOS transistor, and each of

said third transistor and said plurality of fourth transistors is an n-channel MOS

transistor,

or wherein each of said first transistor and said second transistor is an n-

channel MOS transistor, and each of said third transistor and said plurality of fourth

transistors is a p-channel MOS transistor.

29. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said
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main driver; and

a predriver comprising a third transistor, a fourth transistor and a fifth transistor,

said third transistor and said fourth transistor being connected in parallel between a

supply line of a second voltage and an output node of said predriver, and said fifth

transistor being connected between a supply line of said first voltage and said output

node of said predriver,

wherein a control electrode of said first transistor is connected to the output

node of said predriver, and a control electrode of said second transistor is connected to

an input node for receiving an impedance control signal,

wherein said third transistor and said fifth transistor complementally drive said -

first transistor.

and wherein a control electrode of said fourth transistor is coupled to an input

node for receiving a slew rate control signal, and said fourth transistor selectively drives .

said first transistor in a complementary manner to said fifth transistor in accordance

with a logical level of said slew rate control signal.

30. (New) The output buffer circuit according to claim 29, wherein each of

said first transistor, said second transistor and said fifth transistor is a p-channel MOS

transistor, and each of said third transistor and said fourth transistor is an n-channel

MOS transistor.

or wherein each of said first transistor, said second transistor and said fifth

transistor is an n-channel MOS transistor, and each of said third transistor and said

fourth transistor is a p-channel MOS transistor.
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31. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver, and a third transistor and a fourth transistor which are connected in parallel

between a supply line of a second voltage and said output node of said main driver,

wherein a control electrode of said first transistor is connected to an output

node of a first predriver for adjusting a slew rate of said main driver, a control electrode

of said third transistor is connected to an output node of a second predriver for adjusting

the slew rate of said main driver, and control electrodes of said second transistor and

said fourth transistor are connected to respective input nodes each for receiving an

impedance control signal.

32. (New) The output buffer circuit according to claim 31, wherein each of

said first transistor and said second transistor is a p-channel MOS transistor, and each of

said third transistor and said fourth transistor is an n-channel MOS transistor.

33. (New) The output buffer circuit according to claim 31, wherein a slew

rate control signal applied to said first predriver and said impedance control signal

applied to said control electrode of said second transistor are generated from a first

signal, and a slew rate control signal applied to said second predriver and said

impedance control signal applied to said control electrode of said fourth transistor are

generated from a second signal.
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34. (New) _The output buffer circuit according to claim 33, wherein each of

said first transistor and said second transistor is a p-channel MOS transistor, and each of

said third transistor and said fourth transistor is an n-channel MOS transistor.

35. (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors, a

third transistor and a fourth transistor.

wherein said first transistor and said plurality of second transistors are

connected in parallel to each other between a supply line of a first voltage and an output

node of said main driver, and said third transistor and said fourth transistor are

connected in parallel between a supply line of a second voltage and said output node of

said main driver,

and wherein a control electrode of said first transistor is connected to an output

node of a first predriver for adjusting a slew rate of said main driver, a control electrode

of said third transistor is connected to an output node of a second predriver for adjusting

the slew rate of said main driver, and control electrodes of said plurality of second

transistors and said fourth transistor are connected to respective input nodes each for

receiving an impedance control signal.

36. (New) The output buffer circuit according to claim 35, wherein each of

said first transistor and said plurality of second transistors is a p-channel MOS transistor,

and each of said third transistor and said fourth transistor is an n-channel MOS
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transistor

Iy

or wherein each of said first transistor and said plurality of second transistors is

an n-channel MOS transistor, and each of said third transistor and said fourth transistor

is a p-channel MOS transistor.

37. (New) The output buffer circuit according to claim 35, wherein said

impedance control signals applied to said control electrodes of said plurality of second

transistors are generated from respective first signals from which slew rate control

signals applied to said first predriver are generated, and a slew rate control signal
applied to said second predriver and said impedance control signal applied to said

control electrode of said fourth transistor are generated from a second signal.

38. (New) The output buffer circuit according to claim 37, wherein each of

said first transistor and said plurality of second transistors is a p-channel MOS transistor,

and each of said third transistor and said fourth transistor is an n-channel MOS

transistor,

or wherein each of said first transistor and said plurality of second transistors is

an n-channel MOS transistor, and each of said third transistor and said fourth transistor

is a p-channel MOS transistor.

39. (New) An output buffer circuit comprising:

a main driver comprising a first transistor, a plurality of second transistors, a

third transistor and a plurality of fourth transistors, -
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wherein said first transistor and said plurality of second transistors are

connected in parallel to each other between a supply line of a first voltage and an output

node of said main driver, and said third transistor and said plurality of fourth transistors

are connected in parallel to each other between a supply line of a second voltage and

said output node of said main driver,

and wherein a control electrode of said first transistor is connected to an output

node of a first predriver for adjusting a slew rate of said main driver. a control electrode

of said third transistor is connected to an output node of a second predriver for adjusting

the slew rate of said main driver, and control electrodes of said plurality of second

transistors and said plurality of fourth transistors are connected to respective input nodes

each for receiving an impedance control signal.

40. (New) _The output buffer circuit according to claim 39, wherein each of

said first transistor and said plurality of second transistors is a p-channel MOS transistor,

and each of said third transistor and said plurality of fourth transistors is an n-channel

MOS transistor.

41. (New) The output buffer circuit according to claim 39, wherein said

impedance control signals applied to said control electrodes of said plurality of second

transistors are generated from respective first signals from which slew rate control

signals applied to said first predriver are generated, and said impedance control signals

applied to said control electrodes of said plurality of fourth transistors are generated

from respective second signals from which slew rate control signals applied to said
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second predriver are generated

42. (New) _The output buffer circuit according to claim 41, wherein each of

said first transistor and said plurality of second transistors is a p-channel MOS transistor,

and each of said third transistor and said plurality of fourth transistors is an n-channel

MOS ftransistor.

43. (New) An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver, and a third transistor and a fourth transistor which are connected in parallel

between a supply line of a sécond voltage and said output node of said main driver;

a first predriver comprising a fifth transistor and a sixth transistor which are

connected in parallel between a supply line of said second voltage and an output node of

said first predriver; and

a second predriver comprising a seventh transistor and an eighth transistor

which are connected in parallel between a supply line of said first voltage and an output

node of said second predriver,

wherein a control electrode of said first transistor is connected to said output

node of said first predriver, a control electrode of said third transistor is connected to

said output node of said second predriver, and control electrodes of said second

transistor and said fourth transistor are connected to respective input nodes each for

receiving an impedance control signal,
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wherein said fifth transistor drives said first transistor, and said sixth transistor

selectively drives said first transistor in accordance with a logical level of a slew rate

control signal which is applied to a control electrode of said sixth transistor,

and wherein said seventh transistor drives said third transistor, and said eighth

transistor selectively drives said third transistor in accordance with a logical level of a
slew rate control signal which is applied to a control electrode of said eighth transistor.

4

44. (New) _The output buffer circuit according to claim 43, wherein each of

said first transistor, said second transistor, said seventh transistor and said eighth

transistor is a p-channel MOS transistor, and each of said third transistor, said fourth

transistor, said fifth transistor and said sixth transistor is an n-channel MOS transistor.

45. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver, and a third transistor and a fourth transistor which are connected in parallel

between a supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor, a sixth transistor and a seventh

transistor, said fifth transistor and said sixth transistor being connected in parallel

between a supply line of said second voltage and an output node of said first predriver,

and said seventh transistor being_connected between a supply line of said first voltage

and said output node of said first predriver; and

a second predriver comprising an eighth transistor, a ninth transistor and a tenth
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transistor, said eighth transistor and said ninth transistor being connected in parallel

between a supply line of said first voltage and an output node of said second predriver,

and said tenth transistor being connected between a supply line of said second voltage

and said output node of said second predriver,

wherein a control electrode of said first transistor is connected to said output

node of said first predriver, a control electrode of said third transistor is connected to

said output node of said second predriver, and control electrodes of said second

transistor and said fourth transistor are connected to respective input nodes each for

receiving an impedance control signal,

wherein said fifth transistor and said seventh transistor complementally drive

said first transistor, and said sixth transistor selectively drives said first transistor in a

complementary manner to said seventh transistor in accordance with a logical level of a

slew rate control signal which is applied to a control electrode of said sixth transistor,

and wherein said eighth transistor and said tenth transistor complementally

drive said third transistor, and said ninth transistor selectively drives said third transistor

in a complementary manner to said tenth transistor in accordance with a logical level of

a slew rate control signal which is applied to a control electrode of said ninth transistor.

46. (New) The output buffer circuit according to claim 45, wherein each of

said first transistor, said second transistor, said seventh transistor, said eighth transistor

\

and said ninth transistor is a p-channel MOS transistor, and each of said third transistor,

said fourth transistor, said fifth transistor, said sixth transistor and said tenth transistor is

an n-channel MOS transistor.
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47. (New) _An output buffer circuit comprising:

a main driver comprising a first transistor and a second transistor which are

connected in parallel between a supply line of a first voltage and an output node of said

main driver, and a third transistor and a fourth transistor which are connected in parallel

between a supply line of a second voltage and said output node of said main driver;

a first predriver comprising a fifth transistor, a sixth transistor, a seventh

transistor and an eighth transistor, said fifth transistor and said sixth transistor being

connected in parallel between a supply line of said first voltage and an output node of

said first predriver, and said seventh transistor and said eighth transistor being

connected in parallel between a supply line of said second voltage and said output node

of said first predriver; and

a second predriver comprising a ninth transistor, a tenth transistor, an eleventh

transistor and a twelfth transistor, said ninth transistor and said tenth transistor being

connected in parallel between a supply line of said first voltage and an output node of

said second predriver, and said eleventh transistor and said twelfth transistor being

connected in parallel between a supply line of said second voltage and said output node

of said second predriver,

wherein a control electrode of said first transistor is connected to said output

node of said first predriver, a control electrode of said third transistor is connected to

said output node of said second predriver, and control electrodes of said second

transistor and said fourth transistor are connected to respective input nodes each for

receiving an impedance control signal,
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wherein said fifth transistor and said seventh transistor complementally drive

said first transistor, and said sixth transistor and said eighth transistor selectively and

complementally drive said first transistor in accordance with logical levels of slew rate

control signals which are applied to respective control electrodes of said sixth transistor

and said eighth transistor,

and wherein said ninth transistor and said eleventh transistor complementally

drive said third transistor, and said tenth transistor and said twelfth transistor selectively

and complementally drive said third transistor in accordance with logical levels of slew

rate control signals which are applied to respective control electrodes of said tenth

transistor and said twelfth transistor.

48. (New) The output buffer circuit according to claim 47, wherein each of

said first transistor, said second transistor, said fifth transistor, said sixth transistor, said

ninth transistor and said tenth transistor is a p-channel MOS transistor, and each of said

third transistor, said fourth transistor, said seventh transistor, said eighth transistor, said

eleventh transistor and said twelfth transistor is an n-channel MOS transistor.

ORI AT T T R
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REMARKS

Claims 1-16 remain pending, of which claims 1 and 5 have been amended.
New claims 17-48 are added. Since these claims are broader than those in the
originally issued patent, Applicant submits that the support in the disclosure of the
specification for the newly added claims is inherent therein.

Relative to the claim changes, in claim 1, “in channel” in column 13, line 7 has
been replaced with --n-channel--. In claim 5, “‘with outputs for driving only said first
n-channel MOS transistor and only said first p-channel MOS transistor” in column 13,
lines 51-53 is deleted and “predriver” in column 13, line 60 is replaced with —predriver
with outputs for driving only said first n-channel MOS transistor and only said first p-
channel MOS transistor--.

Relative to the specification changes, a clean version of the specification as
revised with the changes identified above is furnished as a convenience to the USPTO.
It is noted that the claim amendments herein are made only for more
particularly pointing out the invention and not for distinguishing the invention over the

prior art, narrowing the claims, or for any statutory requirements of patentability.

Further, it is noted that, notwithstanding any claim amendments made hergin,
Applicant’s intent is to encompass equivalents of all claim elements, even if amended
herein or later during prosecution.

With respect to the prior U.S. Application Serial No. 10/320,059, now U.S.
Patent 6,894,547, Applicant hereby incorporates the claim of priority from Japanese
Application No. 2001-386126, filed on December 19, 2001, and claimed under 35

U.S.C. §119.
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The prior application is assigned to Elpida Memory, Inc., at reel 013585 and
Frame 0426.

Please charge any deficiencies in fees and credit any ovefpayment of fees to
Attorney’s Deposit Account No. 50-0481.

Early and favorable prosecution on the merits is respectfully requested.

Respecfully submitted,

~ . ~
Frederick E. Cooperrider, Esg.

Registration No. 36,769
Sean M. McGinn, Esq.

Registration No. 34,386
Date: 57/5/ o0 F

McGinn Intellectual Property Law Group, PLLC
8321 Old Courthouse Road, Suite 200

Vienna, Virginia 22182-3817

(703) 761-4100

Customer Number 21254
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OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT
BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates to an output buffer circuit for use in an integrated
éemiconductor circuit device, and more particularly to an output buffer circuit which is
capable of adjusting the output impedance thereof according to control signals from an
external source.

2. Description of the Related Art: ‘

Systems incorporating integrated semiconductor circuit devices in recent years
employ memory devices such as DRAMs (Dynamic Random Access Memories) and
SDRAMs (Synchronous DRAMs) which operate with a clock signal of several
hundreds MHz as a result of processing operations at higher speeds. To meet lower
power consumption requirements, there are also available integrated semiconductor
circuit devices that operate at lower power supply voltages of about 1.5 V or lower.

It is important for systems operating at higher speeds and under low voltages to
suppress variations in the driving capability and slew rate of the output buffer circuit of
the integrated semiconductor circuit device in view of fluctuations in the power supply
voltage and the ambient temperature and different device performance capabilities.

For example, Japanese patent applications laid-open Nos. 05-175444 and 2-
092019 propose arrangements for adjusting the driving capability of an output buffer
circuit by changing the output impedance fhereof. Proposals disclosed in Japanese
patent applications laid-open Nos. 2001-68986 and 2000-332593 adjust the slew rate of

an output buffer circuit by changing the ratio of tr(rise time)/tf(fall time) of an output
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pulse waveform.

Integrated semiconductor circuit devices such as DDR (Double Data Rate)-
SDRAMs receive data from a memory device which outputs data in timed relation to
rising and falling edges of a system clock signal CLK (see FIG. 1 of the accompanying
drawings). in such an integrated semiconductor circuit device, if the timing to sent data
(a cross-point CP between rising and falling waveforms shown in FIG. 1) is shifted a
one-half period (tck/2) from the system clock signal CLK, then the integrated
semiconductor circuit device fails to receive the transmitted data‘correctly. Actual
systems have a very narrow range (window) of allowable cross-point variations because
of delays caused by interconnections, etc.

If the slew rate becomes lower, then since the amplitude of output pulses
cannot reach a maximum value when the system operates at a high speed, the system
fails to determine a logic level of "1" or "0" properly. Conversely, if the slew rate
become higher, then high-frequency components increase to distort output pulses, thus
increasing noise which tends to result in a system malfunction.

The above problems may be solved by compensating for variations in the
cross-point CP and the slew rate at the data transmission side. However, variations in
the cross-point CP and the slew rate cannot be compensated for simply by adjusting the
output impedance. Only adjusting the slew rate fails to achieve a compensation within
the allowable range of variations of the system which operates at a high speed and under
a low voltage because the cross-point CP and the slew rate depend on variations of both
the output impedance and the power supply voltage.

In particular, if only the slew rate is adjusted, when the high level of the output

signal is lowered or the low level of the output signal is increased due to a reduction in
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the driving capability, the system becomes unable to determine a logic level of "1" or
"0" properly.

The output impedance of an output buffer circuit can easily be detected for
fluctuations by monitoring the load current and output level of the output buffer circuit
even when the output buffer circuit is incorporated in a system. However, it is difficult
to detect fluctuations of the slew rate of the output buffer circuit because the slew rate
cannot easily be monitored.

The output buffer circuits disclosed in the above applications offer an
arrangement for adjusting either one of the output impedance and the slew rate, and are
disadvantageous in that variations in the cross-point CP and the slew rate of the
disclosed output buffer circuits as they are incorporated in a system cannot sufficiently
be compensated for against variations in the power supply voltage and the ambient
temperature.

Controlling the cross-point and the slew rate needs to take the following
problems into account:

Generally, systems having integrated semiconductor circuit devices such high-
speed DDR-DRAMs or the like employ a phase synchronizing circuit such as a DLL
(Delay Locked Loop) or a PLL (Phase Locked Loop) in order to synchronize data
output from the output buffer circuit of the integrated semiconductor circuit device with
the system clock signal. The phase synchronizing circuit uses a circuit having a delay
similar to the delay in the output buffer circuit for monitoring the delay in the output
buffer circuit. The phase synchronizing circuit generétes a compensating clock signal
for compensating for the monitored delay, and synchronizes the output from the output

buffer circuit with the generated compensating clock signal.
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If the ou.tput impedance and the slew rate of the output buffer circuit are
adjusted to improve the system performance, then the data output timing of the output
buffer circuit varies because of the adjustment of the output impedance and the slew rate
thereof.

In order to synchronize the data output timing of the output buffer circuit
accurately with the system clock signal, therefore, it is necessary for the circuit which
monitors the delay in the output buffer circuit to adjust its own delay depending on

variations in the delay in the output buffer circuit.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide an output buffer
circuit which is capable of sufficiently compensating for variations in the cross-point
between rising and falling waveforms of output pulses and variations in the slew rate
against variations in the power supply voltage and the ambient temperature even when
the output buffer circuit is incorporated in a system.

To achieve the above object, an output buffer circuit according to the present
invention has a main driver for driving a load and a predriver for driving the main driver.
The main driver has at least a pair of a first p-channel MOS transistor and a first n-
channel MOS transistor for driving a load according to the data, and at least a pair of a
second p-channel MOS transistor and a second n-channel MOS transistor for driving the
load in coaction with the first p-channel MOS transistor and the first n-channel MOS
transistor. The predriver has at least a pair of a third p-channel MOS transistor and a
third n-channel MOS transistor for driviﬁg the first p-channel MOS transistor according

to the data, at least a pair of a fourth p-channel MOS transistor and a fourth n-channel
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MOS transistor for driving the first n-channel MOS transistor according to the data, at
least one fifth n-channel MOS transistor for driving the first p-channel MOS transistor
in coaction with the third n-channel MOS transistor, and at least one fifth p-channel
MOS transistor for driving the first n-channel MOS transistor in coaction with the
fourth p-channel MOS transistor.

With the above arrangement, the number of transistors of the main driver for
driving the load according to control signals and the number of transistors of the
predriver are changed to simultaneously adjust the cross-point of output pulses and the
slew rate as well as the output impedance with the same control signals. Consequenﬂy,
the data receiving side connected to the output buffer circuit is prevented from
malfunctioning, making it possible to achieve a system which operates normally even
when the power supply voltage and the ambient temperature vary.

Since the output impedance and the rise and fall times of output pulses are
simultaneously controlled, the number of control signals and the steps of a testing
process are made smaller than if the output impedance and the rise and fall times of
output pulses were controlled independently of each other. Thus, the manufacturing cost
of the output buffer circuit is prevented from increasing.

The system incorporating the output buffer circuit has its performance
capability increased because the slew rate is automatically improved by monitoring and
adjusting only the output impedance of the output buffer circuit.

Another output buffer circuit according to the present invention has a main
driver which is identical to the main driver described above, and a predriver including at
least a pair of a third p-channel MOS transistor and a third n-channel MOS transistor for

driving the first p-channel MOS transistor according to the data, at least a pair of a
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fourth p-channel MOS transistor and a fourth n-channel MOS transistor for driving the
first n-channel MOS transistor according to the data, at least one fifth n-channel MOS
transistor for driving the first p-channel MOS transistor in coaction with the third n-
channel MOS transistor, at least one fifth p-channel MOS transistor for driving the first
p-channel MOS transistor in coaction with the third p-channel MOS transistor, at least
one sixth p-channel MOS transistor for driving the first n-channel MOS transistor in
coaction with the fourth p-channel MOS transistor, and at least one sixth n-channel
MOS transistor for driving the first n-channel MOS transistor in coaction with the
fourth n-channel MOS transistor.

With the above arrangement, the driving capabilities of both the third n-channel
MOS transistor and the third p-channel MOS transistor are similarly increased, and the
driving capabilities of both the fourth p-channel MOS transistor and the fourth n-
channel MOS transistor are similarly increased. Therefore, a through current is
preventing from flowing through thc? first p-channel MOS transistor and the first n-
channel MOS transistor, and hence noise is prevented from being produced and the
current consumption is prevented from increasing due to such a through current.

An integrated semiconductor circuit device according to the present invention
has the above output buffer circuit and a delay monitor circuit identical in circuit
arrangement to the output buffer circuit and having transistors controlled according to
the control signals in the same manner as with the output buffer circuit, the delay
monitor circuit having an output terminal connected to a dummy load determined from
an actual load of the output buffer circuit based on a transistor size ratio between the
output buffer circuit and the delay monitor circuit.

Another integrated semiconductor circuit device according to the present
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invention has the above output buffer circuit and a delay monitor circuit comprising a
plurality of capacitors for delaying the data.output from the output buffer circuit by
respective delays, and a plurality of switches for selectively enabling and disabling the
capacitors to delay the data according to the éontro] signals, the delay monitor circuit
having an output terminal connected to a dummy load determined from an actual load of
the output buffer circuit based on a transistor size ratio between the output buffer circuit
and the delay monitor circuit.

With the above arrangements, since the delay monitor circuit reflects the
adjusted values of the output impedance of the output buffer circuit and the ratio tr/tf of
output pulses, a system clock signal and the data output from the output buffer circuit
can be synchronized more accurately with each other.

The above and other objects, features, and advantages of the present invention
will become apparent from the following description with reference to the

accompanying drawings which illustrate examples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrative of problems which arise when a conventional
output buffer circuit is in operation;

FIG. 2 is a block diagram of a DRAM as an integrated semiconductor circuit
device incorporating an output buffer circuit according to the present invention;

FIG. 3 is a circuit diagram of an output buffer circuit according to a first
embodiment of the present invention;

FIG. 4 is a circuit diagram of a modification of the output buffer circuit

according to the first embodiment;
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FIG. 5 is a waveform diagram showing the results of a simulation of output
pulses produced when the ratio tr/tf of the output buffer circuit according to the first
embodiment is controlled and when the ratio tr/tf is not controlled;

FIG. 6 is a waveform diagram showing the results of a simulation of output
pulses produced when the ratio tr/tf of the output buffer circuit according to the first
embodiment is controlled and when the ratio tr/tf is not controlled;

FIG. 7 is a circuit diagram of an output buffer circuit according to a second
embodiment of the present invention;

FIG. 8 is a circuit diagram of a portion of the output buffer circuit according to
the present invention and waveform diagrams showing the manner in which that portion
of the output buffer circuit operates;

FIG. 9 is a block diagram of a phase synchronizing circuit which operates as
shown in FIG. 1;

FIG. 10A and 10B are circuit diagrams showing examples in which a delay
monitor circuit is used; and

FIG. 11 is a circuit diagram of a delay monitor circuit incorporated in the

integrated semiconductor circuit device according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A DRAM (including an SDRAM) as an example of an integrated
semiconductor circuit device which incorporates an output buffer circuit according to
the present invention will be described below.

As shown in FIG. 2, the DRAM comprises memory array 1 made up of a

plurality of memory cells for storing data, X decoder (X-DEC) 2 and Y decoder (Y-
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DEC) 3 for decoding addresses Ai to access memory cells for writing data therein and
reading data therefrom, ROW address buffer 4 and COLUMN address buffer 5 for
temporarily holding addresses entered from an external source, control circuit 6 for
controlling operation of the DRAM according to various control signals supplied from
an external source, mode control circuit 7 for operating the DRAM in certain modes
according to various control signals supplied from an external source, output buffer
circuit 8 for outputting data read from memory array 1 from DQ terminal at a
predetermined‘timing, and phase synchronizing circuit 9 for synchronizing the data
output timing of output buffer circuit 8 with a system clock signal CLK.

Data stored in memory array 1 are read by a sense amplifier (not shown) and
transferred to output buffer circuit 8. Data to be stored in the DRAM are input through
DQ terminal, and written into memory cells corresponding to write addresses bya
driver circuit (not shown).

Control circuit 6 is supplied with various control signals including /RAS (Row
Address Strobe command), /CAS (Column Address Strobe command), /WE (Write
Enable), /CS (Chip Select), CKE (Clock Enable), CLK (Clock), /CLK, DM
(input/output mask). The symbol "/" represents that the signal is significant when low in
level.

Data read from memory array 1 by the non-illustrated sense amplifier is
temporarily stored in a buffer memory (not shown), and output from output buffer
circuit 8 through DQ terminal according to control signals that are generated by control
circuit 6 and mode control circuit 7. Data input from an external source through DQ
terminal is temporarily stored in the non-illustrated buffer memory, and written through

a write amplifier (not shown) into memory array 1 according to control signals that are
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generated by control circuit 6 and mode control circuit 7. At this time, output buffer
circuit 8 has its output impedance kept at a high level by a control signal from control
circuit 6.

Phase synchronizing circuit 9 compriseé aDLL, a PLL, or the like. Phase
synchronizing circuit 9 uses a circuit (a delay monitor circuit to be described later on)
having a delay similar to the delay in output buffer circuit 8 for monitoring the delay in
output buffer circuit 8. Phase synchronizing circuit 9 generates compensating clock
signal CLKOE for compensating for the monitored delay from system clock CLK, and
supplies generated compensating clock signal CLKOE to output buffer circuit 8.

Output buffer circuit 8 outputs data in synchronism with compensating clock
signal CLKOE supplied from phase synchronizing circuit 9. The circuit for monitoring
the delay in output buffer circuit 8 has its output impedance and slew rate controlled, as
with output buffer circuit 8, by control signals @1 through ¢N, /@1 through /oN to be
described later on.
1st Embodiment:

An output buffer circuit according to a first embodiment of the present
invention will be described below with reference to the drawings.

As shown in FIG. 3, the output buffer circuit according to the first embodiment
has main driver 11 for driving a load connected to DQ ferminal, main driver 11 having
an output impedance which can be changed, a predriver 12 for driving main driver 11
according to data (DATA) read from a sense amplifier and changing the ratio tr/tf of
output pulses of main driver 11, and a controller 13 for generating signals to change the
output impedance of main driver 11 and the ratio tr/tf of output pulses according to

control signals ¢1 through ¢6 from a control circuit, etc. Control signals /1 through

10
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/@6 shown in FIG. 3 are inversions of signals @1 through @6. Inverters for inverting
signals @1 through @6 are omitted from the illustration in FIG. 3.

For example, control signals ¢1 through @6 are generated from a control circuit
6 according to commands supplied from an external integrated semiconductor circuit
that contains an output buffer circuit shown in FIG. 3. The data receiving the output
buffer circuit shown in FIG. 3 is a signal which is synchronous with compensating clock
signal CLKOE supplied from phase synchronizing circuit 9 shown in FIG. 2.

Main driver 11 comprises four p-channel MOS transistors (hereinafter referred
to as "pMOS transistors") QP1 through QP4 and four n-channel MOS transistors
(hereinafter referred to as "nMOS transistors") QN1 through QN4.

pMOS transistors QP1 through QP4 have respective sources connected to a
power supply, and nMOS transistors QN1 through QN4 have respective sources
connected to a ground potential. pMOS transistors QP1 through QP4 and nMOS
transistors QN1 through QN4 have respective drains connected to DQ terminal. pMOS
transistor QP1 and nMOS transistor QN1 have respective gates connected to predriver
12, and pMOS transistors QP2 through QP4 aan nMOS transistors QN2 through QN4
have respective gates connected to controller 13. .

pPMOS transistors QP2 through QP4 as well as PMOS transistor QP1 drive the
load connected to DQ terminal to adjust the output impedance when high-level data is
output from main driver 11. nMOS transistors QN2 through QN4 as well as nMOS
transistor NP1 drive the load connected to DQ terminal to adjust the output impedance
when low-level data is output from main driver 11.

pMOS transistors QP2 through QP4 and nMOS transistors QN2 through QN4

comprise transistors having a small device size (a narrow gate width) whose effect on

11

EX1002 / Page 331 of 379
Western Digital Technologies, Inc.



NECO02P155-40-JTb (WAK.219 Rei)

the ratio tr/tf of output pulses is smaller than pMOS transistor QP1 and nMOS transistor
QN1. The number of pMOS trarisistors connected parallel tc ﬁMOS transistor QP1 and
the number of nMOS transistors connected parallel to nMOS transistor QN1 are not
limited to three, but at least one pMOS transistor may be connected parallel to pMOS
transistor QP1 and at least one nMOS transistor may be connected parallel to nMOS
transistor QN1.

Predriver 12 comprise pMOS transistor QP11 and nMOS transistor QN11 for
driving pMOS transistor QP1 of main driver 1 1, nMOS transistors QN12 tﬁrough QN14
for adjusting the driving capability of nMOS transistor QN11 for driving pMOS
transistor QP1, nMOS transistors QN15 through QN17 for turning on and off nMOS
transistors QN12 through QN14, pMOS transistor QP21 and nMOS transistor QN21 for
driving nMOS transistor QN1 of main driver 11, pMOS transistors QP22 through QP24
for adjusting the driving capability of pMOS transistor QP21 vfor driving nMOS
transistor QN1, and pMOS transistors QP25 through QP27 for turning on and off pMOS
transistors QP22 through QP24.

nMOS transistors QN15 through QN17 are controlled by respective control
signals @1 through @3, and pMOS transistors PN25 through QP27 are controlled by
respective control signals @4 through ¢6. In FIG. 3, predriver 12 has inverter INV1 for
driving pMOS transistor QP11 and nMOS transistor QN11 according to the data
(DATA) supplied from an external source, and inverter INV?2 for driving pMOS
transistor QP21 and nMOS transistor QN21 according to the data (DATA) supplied
from the external source. However,iinverters INV1, INV2 may be dispensed with if no
logic problem arises, or may be replaqed with driver circuits which do not invert logic

levels.
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nMOS transistors QN12 through QN 14 as well as nMOS transistor QN11 drive
pMOS transistor QPll as a load to adjust the time for pMOS transistor QP1 to be turned
on from an OFF state, i.e., the rise time tr of an output pulse of main driver 11. pMOS
transistors QP22 through QP24 as well as pMOS transistor QP21 drive nMOS transistor
QN1 as a load to adjust the time for nMOS transistor QN1 to be turned on from an OFF
state, i.e., the fall time tf of an output pulse of main driver 11. The number of nMOS
transistors connected to nMOS transistor QN11 and the number of pMOS transistors
coﬁnected to pMOS transistor QP21 are not limited to three, i)ut at least one nMOS
transistor may be connected to nMOS transistor QN11 and at least one pMOS transistor
may be connected to pMOS transistor QP21.

Controller 13 is a logic circuit which comprises OR gates NOR1 through
NOR3, AND gates NANDI through NAND3, and inverters INV1 1 through INV16 for
generating signals for turning on and off pMOS transistors QP2 through QP4 and
nMOS transistors QN2 through QN4 of main driver 11 and nMOS transistors QN15
through QN17 and pMOS transistors QP25 through QP27 of predriver 12 according to
control signals @1 through @6,

In FIG. 3, the ON/OFF states of nMOS transistors QN15 through QN17 are
controlled by control signals @1 through ¢3 thereby to drive nMOS transistors QN12
through QN14 as well as nMOS transistor QN11, and the ON/OFF states of pMOS
transistors QP25 through QP27 are controlled by control signals ¢4 through 6 thereby
to drive pMOS transistors QP22 through QP24 as well as pMOS transistor QP21.

As with main driver 11, predriver 12 may be arranged such that nMOS
transistors QN12 thiough QN14 and pMOS transistors QP22 through QP24 are driven

directly by control signals output from the logic circuit of controller 13.
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Conversely, as with predriver 12, main driver 11 may have pMOS transistors
XP2 through XP4 connected in series to PMOS transistors QP2 through QP4 and nMOS
transistors XN2 through XN4 connected in series to nMOS transistors QN2 through
QN4, and may be arranged such that the ON/OFF states of pMOS transistors XP2
through XP4 and nMOS transistors XN2 through XN4 are controlled by control signals
output from the logic circuit of controller 13.

For adjusting the output impedance of the output buffer circuit shown in FIG. 3,
the level of control signals @1 through ¢3 is rendered low to turn on corresponding
pMOS transistors QP2 through QP4 to lower the output impedance at the high-level
data is output. At this time, the greater the number of pMOS transistors that are turned
on, the smaller the output impedance. Similarly, the level of control siénals ¢4 through
@6 is rendered high to turn on corresponding nMOS transistors QN2 through QN4 to
lower the output impedance at the low-level data is output. At this time, the greater the
number of nMOS transistors that are turned on, the smaller the output impedance.

For adjusting the ratio tr/tf (slew rate) of output pulses, the level of control
signals @1 through ¢3 is rendered high to turn on corresponding nMOS transistors
QN12 through QN14 to shorten the rise time tr upon switching from the low-level data
to the high-level data. At this time, the greater the number of nMOS transistors that are
turned on, the shorter the rise time tr. Similarly, the level of control signals @4 through
6 is rendered low to turn on corresponding pMOS transistors QP22 through QP24 to
shorten the fall time tf upon switching from the high-level data to the low-level data. At
this time, the gréater the number of pMOS transistors that are turned on, the shorter the
fall time tf.

In the present embodiment, the output impedance is adjusted and the ratio tr/tf
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are adjusted simultaneously. For example, when control signal /g1 is rendered low and
control signal ¢4 is rendered high in order to lower the output impedance by one stage,
control signal ¢1 which is an inversion of control signal /@1 goes high, turning on
nMOS transistors QN12, QN15, and control signal /@4 which is an inversion of control
signal ¢4 goes low, turning on pMOS transistors QP22, QP25. Therefore, the ratio tr/tf
is reduced by one stage. Similarly, when the output impedance is lowered by two stages,
the ratio tr/tf is reduced by two stages, and when the output impedance is lowered by
three stages, the ratio tr/tf is reduced by three stages. The output impedance and the rise
time tr at the time the high-level data is output and the output impedance and the rise
time tf at the time the low-level data is output can be adjusted independently of each
other.

A;s described above, pMOS transistors QP2 through QP4 and nMOS transistors
QN2 through QN4 comprise transistors having a small device size whose effect on the
ratio tr/tf is smaller than pMOS transistor QP1 and nMOS transistor QN1. In FIG. 3, the
ratio tr/tf is adjusted using only pMOS transistor QP1 and nMOS transistor QN1.

If pMOS transistors QP2 through QP4 and nMOS transistors QN2 through
QN4 have a large device size, it is possible to adjust the ratio tr/tf with each of the
transistors. In that case, however, the circuit scale is relatively large because it is
necessary to add the same arrangement as predriver 12 in place of each of inverters
INV11 through INV16. Therefore, it is preferable as shown in FIG. 3 to adjust the ratio
tr/tf with the pair of pMOS transistors QP1 and nMOS transistor QN1.

In FIG. 3, the number of stages for adj usting the output impedance and the
number of stages for adjusting the ratio tr/tf are the same as each other. However, the

number of stages for adjusting the output impedance and the number of stages for
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adjusting the ratio tr/tf are not required to be the same as each other, but may be
different from each other. For example, as shown in FIG. 4, the main driver may have
eight pairs of pMOS transistors and nMOS transistors for adjusting the output
impedance in seven stages, and the ratio tr/tf may be adjusted in three stages as with the
circuit shown in FIG. 3.

Generally, as the output impedance of an output buffer circuit increases due to
variations in the power supply voltage and the ambient temperature, the ratio tr/tf of
output pulses tends to be greater (longer). Therefore, if the relationship between changes
in the output impedance of the output buffer circuit and changes in the ratio tr/tf is
determined in advance, then, since a corrective quantity for the ratio tr/tf of output
pulses is known for a corrective quantity for the output impedance, the output
impedance and the ratio tr/tf can simultaneously be corrected by one control signal.
Consequently, the data receiving side is prevented from malfunctioning, making it
possible to achieve a system which operates normally even when the power supply
voltage and the ambient temperature vary.

According to the present embodiment, the output buffer circuit is controlled to
increase the output impedance and increase the ratio tr/tf to compensate for fluctuations
in the output level of the output buffer circuit and the cross-point of the output signal.
For example, as indicated by the results of a simulation shown in FIG. 5, when the ratio
tr/tf is controlled, a range of variations of the cross-point of the ratio tr/tf is reduced to
about 2/3 of the range of vaﬁations of the cross-point when the ratio tr/tf is not
controlled. FIG. 5 shows the ratio tr/tf in best conditions when the ratio tr/tf is
controlled and when the ratio tr/tf is not controlled against the ratio tr/tf in worst

conditions. In the results of the simulation shown in FIG. 5, the output impedance is
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controlled both when the ratio tr/tf is controlled and when the ratio tr/tf is not controlled.

FIG. 6 shows the results of a simulation which indicate that when the ratio tr/tf
is controlled, the range of variations of fhe slew rate is reduced to about 1/3 of the range
of variations of the slew rate when the ratio tr/tf is not controlled. F IG. 6 illustrates
waveforms (a: Device worst) when the ratio tr/tf is not controlled, the power supply
voltage is minimum, and the device is at a high temperature at which the slew rate is
lowest, waveforms (b: Device beét) when the ratio tr/tf is not controlled, the power
supply voltage is maximum, and the device is at a low temperature at which the slew
rate is highest, and waveforms (c: Device best) when the ratio tr/tf is controlled, the
power supply voltage is maximum, and the device is at a low temperature at which the
slew rate is highest. In the results of the simulation shown in FIG. 6, the output
impedance is controlled both when the ratio tr/tf is controlled and when the ratio tr/tf is
not controlled. |

With the output buffer circuit according to the present embodiment, the output
impedance is adjusted and the ratio tr/tf of output pulses is controlled at the same time
for thereby reducing the number of control signals and the number of testing steps.
Accordingly, the manufacturing cost of the output buffer circuit is prevented from
increasing, and it is not necessary to conduct a complex test unlike the situation where
the output impedance and the ratio tr/tf of output pulses are controlled independently of
each other. If only the output impedance of the output buffer circuit is monitored and
adjusted, then since the slew rate is automatically improved, the performance of a
system which employs the integrated semiconductor circuit device incorporating the
output buffer circuit according to the present embodiment can be improved.

2nd Embodiment:
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An output buffer circuit according to a second embodiment of the present
invention will be described below with reference to the drawings.

As shown in FIG. 7, the output buffer circuit according to the second
embodiment includes, in addition to the components of the predriver of the output
buffer circuit according to the first embodiment shown in FIG. 3, pMOS transistors
QP31 through QP33 for increasing the driving capability of the pMOS transistor QP11
for driving the pMOS transistor QP1, pMOS transistors QP34 through QP36 for turning
on and off pMOS transistors QP31 through QP33, nMOS transistors QN31 through
QN33 for increasing the driving capability of the nMOS transistor QN21 for driving the
nMOS transistor QN 1, and nMOS transistors QN34 through QN36 for turning on and
off nMOS transistors QN31 through QN33.

pMOS transistors QP34 through QP36 are controlled by respective control
signals /@1 through /@3, and nMOS transistors QN34 through QN36 are controlled by
respective control signals ¢4 through ¢6. Therefore, the ON/OFF states of pMOS
transistors QP31 through QP33 are controlled at the same timing as nMOS transistors
QN12 through QN14 shown in FIG. 3, and the ON/OFF states of nMOS transistors
QN31 through QN33 are controlled at the same timing as pMOS transistors QP22
through QP24 shown in FIG. 3. Other structural and operational details of the output
buffer circuit according to the second embodiment are identical to those of the output
buffer circuit according to the first embodiment, and will not be described below.

In the first embodiment, of pMOS transistor QP11 and nMOS transistor QN11
which are provided to drive pMOS transistor QP1 of the main driver, only nMOS
transistor QN11 has its driving capability increased, and of pMOS transistor QP21 and

nMOS transistor QN21 which are provided to drive nMOS transistor QN1 of the main
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driver, only pMOS transistor QP11 has its driving capability increased.

With such an arrangement, when pMOS transistor QP11 switches from the ON
state to the OFF state and the nMOS transistor QN11 switches from the OFF state to the
ON state, as shown in FIG. 8(a), if the speed of switching from the OFF state to the ON
state increases because of the large driving capability of nMOS transistor QN11, then
there occur periods of time in which pMOS transistor QP11 and nMOS transistor QN11
are turned on, allowing a through current to flow from the power supply to the ground
potential. The through current serves as a noise source, and tends to increase the current
consumption of the output buffer circuit.

In the present embodiment, pMOS transistors QP31 through QP36 are added to
the arrangement shown in FIG. 3 to increase the driving capabilities of both pMOS
transistor QP11 and nMOS transistor QNT11 as shown in FIG. 8(b). The zirrangement
according to the second embodiment offers the advantages of the output buffer circuit
" according to the first embodiment, and is additionally effective to prevent noise from
being produced and the current consumption from being increased by the through
current. Similarly, nMOS transistors QN31 through QN36 are added to the arrangemt;,nt
shown in FIG. 3 to increase the driving capabilities of both pMOS transistor QP21 and
nMOS transistor QN21 prevent noise from being produced and the current consumption
from being increased by the through current.

In the output buffer circuit according to the second embodiment, the number of
stages for adjusting the output impedance and the number of stages for adjusting the
ratio tr/tf are not required to be the same as each other, but may be different from each
other as with the arrangement shown in FIG. 4 according to the first embodiment.

3rd Embodiment:
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According to a third embodiment, the arrangements of the output buffer circuits
according to the first and second embodiments are applied to another circuit.

As described above, an integrated semiconductor circuit device such as a DDR-
SDRAM or the like which operates at a high speed incorporates phase synchronizing
circuit 9 for synchronizing data output from output buffer circuit 8 with system clock
signal CLK, as shown in FIG. 9.

Phase synchronizing circuit 9 comprises a DLL as shown in FIG. 9, for
example. Phase synchronizing circuit 9 has input buffer circuit 21 for being supplied
with system clock signal CLK, variable delay circuit 22 for delaying clock signal CLK1
output from input buffer circuit. 21 to generate compensating clock signal CLKOE for
compensating for output data timing of output buffer circuit 8, delay monitor circuit 23
for being supplied with compensating clock signal CLKOE and monitoring a delay of
output buffer circuit 8, input buffer replica circuit 24 for being supplied with an output
signal from delay monitor circuit 23 and outputting feedback clock signal CLKFB as a
monitored full delay, input buffer replica circuit 24 having a delay equal to the delay of
input buffer circuit 21, phase comparator (PD) 25 for outputting a value proportional to
the phase difference between clock signal CLK1 output from input buffer circu'it 21 and
feedback clock signal CLKFB, and counter (Counter) 26 for controlling the delay
produced by variable delay circuit 22 according to the output value from phase
comparator 25.

Since phase synchronizing circuit 9 operates to bring clock signal CLK1 output
from input buffer circuit 21 into phase with feedback clock signal CLKFB (precisely,
feedback clock signal CLKFB is in phase with clock signal CLK1 with a one period

delay), compensating clock signal CLKOE output from variable delay circuit 22 has
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phase information for canceling out delays caused by delay monitor circuit 23 and input
buffer replica circuit 24.

Therefore, by synchronizing data (DATAR, DATAF) read from memory array
1 with compensating clock signal CLKOE using multiplexer (MUX) 27, the data output
from output buffer circuit 8 can be synchronized with system clock signal CLK.

Delay monitor circuit 23 having the same delay as output buffer circuit 8 may
comprise an extra output bﬁffer circuit incorporated in the integrated semiconductor
circuit device for monitoring the delay. However, in order to reduce the current
consumption and the circuit area, it is preferable to employ a circuit (replica circuit)
wilich is identical in construction to the output buffer circuit and which has transistors
reduced in size.

The output terminal of the replica circuit may be connected to a dummy load
determined from an acﬁal load (represented by a simulated value) based on the ratio of
transistor sizes of the output buffer circuit and the replica circuit for monitoring changes
in the delay of the output buffer circuit due to variations in the ambient temperature and
the power supply voltage. In FIG. 9, the dummy load is included in the replica circuit
(delay monitor circuit 9).

For example, as shown in FIG. 10A, if the actual load has a load resistance Rt
of 25 Q, a load capacitance C; of 30 pF, and an actual interconnection resistance Rgs of
25 Q, and the size of each of the transistors of the replica circuit is 1/10 of the size of
each of the transistors of output buffer circuit 8, then, as shown in FIG. 10B, the dummy
load may have a load resistance (Rt of 250 Q) which is ten times the load resistance of
the actual load, a load capacitance (CvLof 3 pF) which is 1/10 of the load capacitance of

the actual load, and an interconnection resistance (Rs of 250 Q) which is ten times the
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actual interconnection resistance. The dummy load does not need to have a circuit (e.g.,
a load replica) whose resistance and capacitance vary depending on variations in the
ambient temperature and the power supply voltage, and may be arranged to be
unsusceptible to such variations.

pMOS transistor WP1 shown in FIGS. 10A and 10B represents all pMOS
transistors QP1 through dP4 of the main driver shown in FIG. 3. nMOS transistor WN1
shown in FIGS. 10A and 10B represents all nMOS transistors QN1 through QN4 of the
main driver shown in FIG. 3. Similarly, inverters WP2, WN2 shown in FIGS. 10A and
10B represent all pMOS transistors QP11, QP31 through QP36, nMOS transistors
QN11 through QN17 of the predrivers shown in FIGS. 3 and 7, and inverters WP3,
WN3 shown in FIGS. 10A and 10B represent all PMOS transistors QP21 through QP27,
nMOS transistors QN21, QN31 through QN36 of the predrivers shown in FIGS. 3 and 7.

In FIGS. 10A and 10B, the controllers shown in FIGS. 3 and 7, and control
signals @1 through ¢6, /@1 through /@6 which are supplied from the controller to pMOS
transistors QP2 through QP4 and nMOS transistors QN2 through QN4 of the main
driver, and pMOS transistors QP25 through QP27, pMOS transistors QP34 through
QP36, nMOS transistors QN15 through QN17, and nMOS transistors QN34 through
QN36 of the predriver are omitted from the illustration. However, the circuit
arrangement shown in FIGS. 10A and 10B has those controller and control signals as
with the circuit arrangements shown in FIGS. 3 and 7.

Data RDATA (= CLKOE) input to the replica circuit switches between "0" and
"1" at a predetermined period unlike data DATA input to the output buffer circuit.

In the present embodiment, delay monitor circuit 23 shown in FIG. 9 is of the

same arrangement as the output buffer circuit according to the first embodiment or the

22

EX1002 / Page 342 of 379
Western Digital Technologies, Inc.



NEC02P155-40-JTb (WAK.219 Rei)

second embodiment, and is made up of transistors whose device size is smaller than
those of the output buffer circuit. As with the first and second embodiments, the
transistors are operated by control signals ¢1 through ¢N, /@1 through /@N (N is a
positive integc;r) to control the output impedance of delay monitor circuit 23 and the
ratio tr/tf of output pulses. The numbers of stages for adjusting the output impedance of
the delay monitor circuit and the output buffer circuit and the numbers of stages for
adjusting the ratio tr/tf thereof are not required to be the same as each other. The
numbers of adjusting stages for the delay monitor circuit may be smaller than the
numbers of adjusting stages for the output buffer circuit.

If an integrated semiconductor circuit device employs output buffer circuit 8
according to the first or second embodiment, then since delay monitor circuit 23 reflects
the adjusted values of the output impedance of output buffer circuit 8 and the ratio tr/tf
of output pulses, system clock signal CLK and the data output from the output buffer
circuit can be synchronized more accurately with each other using phase synchronizing
circuit 9.

Delay monitor circuit 23 may only adjust the delay which varies depending on
the output impedance and the ratio tr/tf of output pulses which have been adjusted by
output buffer circuit 8. Therefore, as shown in FIG. 1 1, a predriver in delay 'monitor
circuit 23 which is arranged not to control the output impedance and the ratio tr/tf of
output pulses may have a plurality of capacitors (C1 through C6 in FIG. 11) for
changing the delay, and a plurality of switches (SW1 through SW6 in FIG. 1 1) for
connecting the capacitors to output terminals of inverters INV1 » INV2, for thereby

controlling the ON/OFF states of the switches with control signals /@1 through /N (N =

6 in FIG. 11). The delay caused by each of the capacitors may be equalized to a delay
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after the output impedance of the output buffer circuit and the ratio tr/tf of output pulses
have been adjusted for achieving the above advantages.

Each of pMOS transistor WP1 and nMOS transistor WN1 shown in FIG. 11
may comprise a single MOS transistor, unlike the arrangement shown in FIG. 3, and
each 6f inverters (WP2, WN2), (WP3, WN3) may comprise a set of pMOS and nMOS
transistors unlike the arrangement shown in FIG. 3.

While preferred embodiments of the present inventibn have been described in
specific terms, such description is for illustrative purposes only, and it is to be
understood that changes and variations may be made without departing from the spirit

or scope of the following claims.
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ABSTRACT OF THE DISCLOSURE

An output buffer circuit has a main driver including a first pMOS transistor and
a first nMOS transistor for driving a load, and a second pMOS transistor and a second
nMOS transistor for driving the load in coaction with the first pMOS transistor and the
first nMOS transistor, and a predriver including a third pMOS transistor and a third
nMOS transistor for driving the first pMOS transistor, a fourth pMOS transistor and a
fourth nMOS transistor for driving the first nMOS transistor, a fifth nMOS transistor for
driving the first pMOS transistor in coaction with the third nMOS transistor, and a fifth
PMOS transistor for driving the first nMOS transistor in coaction with the fourth pMOS

transistor.
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(54) COMPLEMENTARY MOS OUTPUT BUFFER CIRCUIT

(57)Abstract:

PURPOSE: To reduce the current driving capability and
to decrease the through- current by providing aP-
channel MOS TR, two N-channel MOS TRs, two made
registers corresponding to the N-channel MOS TRs and
two AD circuits.

CONSTITUTION: Control signals 12, I3 inputted to input
terminals 12, 13 are written in registers R1, R2 when a

mode register write signal 14 inputted to an input terminal . b "’f
14 is at an H. While the signal 14 is at an L, the registers “:“ ) - ; 2 y
s 'f
R1, R2 latch the written control signals 12, 13 L - .
respectively. Thus, the registers R1, R2 select the state PRI il -
LY ) )
of 3 kinds of buffers as shown in table depending on the T

combination of H, L of the control signals 12, 13 written in

the mode registers R1, R2 when the write signal 14 is at

an H level. Thus, the current driving capability of the output buffer circuit is varied and the
current driving capability is reduced to reduce the through-current.
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(21)Application number : 03-345078 (71)Applicant : SONY CORP
(22)Date of filing : 26.12.1991 (72)Inventor : OSAWA NOBUHIKO

(54) MOS OUTPUT CIRCUIT

(57)Abstract:
PURPOSE: To have the output ON resistance value of a
MOS output circuit variable.

LI
CONSTITUTION: The ratios (W/L) of the channel widths é 1
4

v32
L ja MRy~
PLIRE i e o 0
v
Vtao

[»vaLigPa;[ tt!lﬂ’ub

W and the channel lengths (L) of P-type channel output
transistors PO-P3 and N-type channel transistors N1-N3
are so selected as to be PO(NO):P1(N1):P2(N2):P3

(N3):1:2:4:8. Logic gates 12 are arbitrarily selected by 4- ™ 1
bit control signals applied to respective control terminals g B A g e HEv Y HEwe
a0-a3 and b0-b3. An input signal is inputted to the gates é\ H? Jw
-of the output transistors Pn and Nn through the selected Q 12
logic gates 12. With this process, the output ON ‘g | |

a9y (%] al aQ

resistance value of an output circuit is determined. As
the rise characteristics tr and the fall characteristics tf of
the output circuit are proportional to the output ON
resistance value, they can be arbitrarily change by selecting the control signals properly.
24=16 different tf and tr values can be obtained respectively.
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(22)Date of filing : 28.09.1995 (72)Inventor : ANDO KAZUMASA
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SUGITA KAZUHIRO

(54) SLEW RATE TYPE BUFFER CIRCUIT

(57)Abstract:

PROBLEM TO BE SOLVED: To suppress characteristic
fluctuation in threshold level fluctuation of transistors
(Trs) caused by process fluctuation by suppressing a
peak in an output current or a delay in an output
potential of the slew rate buffer circuit.

SOLUTION: This buffer circuit is provided with a 1st slew
rate circuit 11 which has a TR group switch-controlled by
an input signal and a feedback signal from an output
buffer 13 and has an input/output characteristic steeper
in the case of a change in the input signal from L to H
than in the case of that from H to L to provide an output
of a potential to control a gate of an NMOS TR N1 of the
output buffer to the output node A and is provided with a
2nd slew rate circuit 12 which has a TR group switch-

—U—m--—"’,.-lz
iE&pPe 18 !
i )

controlled by an input signal and a feedback signal from the output buffer 13 and has an
input/output characteristic slower in the case of a change in the input signal from L to H than

http://www19.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAcwaWIJKDA409093111P1.htm 5/9/2007

EX1002 / Page 357 of 379
Western Digital Technologies, Inc.



~

oearcning rAJ
I -
e

TR P1 of the output buffer to an output node B.
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. in the case of that from H to L to provide the output of a potential to control a gate of a PMOS
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SHU KOTEI
WU TAIN-SHUN

(54) HIGH AND LLOW SPEED OUTPUT BUFFER HAVING CONTROLLED SLEW RATE

(57)Abstract:
PROBLEM TO BE SOLVED: To suppress the current of

a short circuit and the ground bounce by delaying the :n -
drive of an output terminal by the complementary voltage —_— B

1 [ 1) —_—
via a 2nd driver until a 1st driver starts to 1 (5%“%

complementarily drive the output terminal to respond to
the transition of the logical value and then delaying the
2nd driver when the mode signal shows the highest

speed mode. !
SOLUTION: When an input signal D is set at 0, the ‘a‘ i
inverters |11 to 17 output logical value 1 respectively. The @ -
transistors TR PO, P1 and P2 are turned off and the TR
NO, N1 and N2 are turned on to supply the drive current -
to an output terminal pad Q and to keep the voltage level

of the pad Q at a low voltage power supply bus Vss.

When the signal D is set at 1, the TR PO to P2 supply the drive current to the pad Q to keep
the voltage level of the pad Q at a high voltage power supply bus Vdd. Then FSB=0, FS=1,
LSB=1 and LS=0 are satisfied during a highest speed mode operation, and the inverters 13
and 15 are disabled in a tri-state.

| T o8 ¥
g i/"
- R
3(_2‘1%3 '
!'5 : EFA

_1

/.\

14
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(54) OUTPUT BUFFER CIRCUIT

(57)Abstract:

PROBLEM TO BE SOLVED: To obtain the output buffer
circuit which holds the slew rate of the output waveform
of an output signal within a fixed range irrelevantly to
whether the load at an output terminal is large or small.
SOLUTION: This output buffer circuit delays an input
signal IN by connecting in series delay circuits 11 to 14
with feedback which vary in delay time according to the
load placed on an output terminal 2 on the basis of an
output signal OUT obtained through a feedback path L1.
Delay signals outputted from the delay circuits 11 to 14
are supplied to one-input sides of NAND gates G11 to
G14 for High output selection. An input signal IN is
supplied to the other-input sides of the NAND gates G11
to G14 and outputs are supplied to the gates of

transistors QP1 to QP4 for High output. When the input signal IN rises, the transistors QP1 to
QP4 output signals OUT in response to the delay signals of the delay circuits 11 to 14.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2001-007695
(43)Date of publication of application : 12.01.2001

(51)Int.Cl. HO3K 19/0175
HO3K 17/16
(21)Application number : 11-172905 (71)Applicant : MITSUBISHI ELECTRIC CORP
MITSUBISHI ELECTRIC
ENGINEERING CO LTD
(22)Date of filing : 18.06.1999 (72)Inventor : KATADA KEIKO
KINOSHITA HIROSHI
KAWANO TETSUJI
AIHARA TAKAFUMI
(54) OUTPUT BUFFER CIRCUIT
(57)Abstract: R
PROBLEM TO BE SOLVED: To improve noise reduction e N
without increasing tr/tf time by enhancing the tr/tf time, ’f"
without decreasing noise reduction in an output buffer _ T:LM {.. = ;}:“
circuit of a CMOS configuration. - nor
SOLUTION: Midway of the gate input signal of a PMOS i - '“g .
transistor(TR) PM1 of a main driver section 22 transiting ‘gé ..,3_'}
from H level to L level, an inverter 20 makes NMOS TRs ane N pri=ce - ; ‘{'- '
Ng21,..., Ng2X conductive to charge up a gate i '{'? "" -
capacitance of the PMOS TR PM1. Midway of a gate ; ::_'g ‘, o
input signal of a PMOS transistor NM1 of the main driver 4 - ..,.}J
section 22 transiting from L level to H level, an inverter ; 3 Lo gt don
27 makes PMOS TRs Pg21,..., Pg2X conductive to P e, &
charge up the gate capacitance of the NMOS TR NM1. L ¢

Thus, the time constant is reduced and the speed of the
tr/tf time can be increased, while keeping noise reduction.

LEGAL STATUS
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application converted registration]

[Date of final disposal for application]
[Patent number]
[Date of registration]

[Number of appeal against examiner's
decision of rejection]

[Date of requesting appeal against examiner's
decision of rejection]

[Date of extinction of right]

http://www19.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAcwaWJKDA413007695P1.htm 5/9/2007

EX1002 / Page 367 of 379
Western Digital Technologies, Inc.



(9) BHRENHT (J P)

RAEHEBEFEALE W

Page 1 of 1

(ORpRL Fadiil /N

#£E92001 — 7695
(P2001 —7695A)
HARA T34 1 H12F (2001.1.12)

GLRLCL’ Ry
HO3K 19/0175
17/16

FI F--4" ($B5)
HO3K 19/00 LO1F BJ0558
17/16 H 5J056

BEMR KRR BARHOKS OL (2 26 M

QL RS WEEL1 —172005

22) iR FRR114E 8 H18 P (1999, 6.18)

GDIMEEA 000006013
RS
HARBRERNON=TE 2839
GDMBA  SB1036457
EREBRT DT ) o RREN
HEBTFRERAFH 2TR6 225
FHRHNE KE BT
BERETRARATH-TEH6E2R =
FRBL> 7D I GEAR
TOHRBA 100089118

St FE R
IR
G [(RHGAET] HHYty 7 rER
57y (B2] FHKFIng « CTEToC
e LGy R SIS0 T, peL "
[$F8E] CMOSH#ECHA 2 2 rESEIsHT =~ .

A REFEET DL &ALt v /L PEFRIZUBY
B8, e/t PEFRIE R TRLERL 2 4 X
mEEmEIEIC L,

[RRIRERE] A4 24222 CPMOS S
RARPMIGH—~ b ATHESH "H” LAI2bE
LY LARNMCEBTLE/DT, AL NX—F5261088
NMOStZ2A5Ng21), . Ne2X%t#+22
€. PMOS IS VR EAPMI1OF - ZBERES
B2, A4 AN ZONMOS 225N
M1@4— b ATHESD "L L~sbds “HT L
WCREBT HRPTA X~ R2TWHLHPMOS b >
ARPg21., -, Pgl2Xi2FL23#, NMOS }H
FILURAENM I DY~ FABEFHRBIU S, thick
~CHEREBNEL L, /A XERBLER-TcEE L ¢

t fEsOEEE EA2E 3,

3
'I-‘I,:M "ﬂ {LJI‘HI

%rﬁ; ':‘ w0

b
uax : i
ot MgX
N ; Lt
ND, mans s
| i
MIAY Dowihp ol L CI
mw)- ©wb

pm‘]h m e J'."
e m L] :.],
< =

http://www4.ipdlL.inpit.go.jp/Tokujitu/tjcontenttrns.ipd1?N0000=21 &N0400=image/gi f{&NO...

5/9/2007

EX1002 / Page 368 of 379
Western Digital Technologies, Inc.



Searcing®RAJ . . Page | of 2

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2001-068986
(43)Date of publication of application : 16.03.2001

(51)Int.Cl. HO3K 19/0175
(21)Application number : 11-242786 (71)Applicant : NEC IC MICROCOMPUT SYST
LTD

(22)Date of filing : 30.08.1999 (72)Inventor : HASEBE ATSUSHI

(54) OUTPUT BUFFER CIRCUIT FOR SEMICONDUCTOR DEVICE

o o o e . . e o . e 2 20 o

(57)Abstract: g azis o
PROBLEM TO BE SOLVED: To increase a large slew - 2&“‘%‘ - 3
rate adjustment width and to realize a high processing :2_1% 1T - é*
speed. TR T
SOLUTION: In the output buffer, a pre-driver D1 that ! 3 _:_rigg :?lzl @i I
receives a data signal, resistive elements R11-R14, R21- § e - 'g:‘g;,’zﬁ;* 'T;?"z -
R24 that delay an output signal of the pre-driver D1, an ] i_éj&* e T .'T & L%."
output transistor(TR) that is driven by pre-drivers D1, D2 “'c"'é""}..g 3»1‘;";":2':

via the resistive elements, simultaneous interruption ‘[ W§' §“‘L?J‘\3|§‘ ‘|V
control means (PA01, PA02, NAO1, NA02) that S e PR T e T R ey
inactivates the output TR uniquely with the data signal of ; B . = ,l s ]
an L level, and a conduction control means (PT01, PT02, ——%M’ [ é
NTO1, NTO02) that uniquely activates the output TR with a § 2 :
data signal of an H level and invalidates the output of a g E
resistive element, when a slew rate selection signal - mmmmm e - =

SELECT 1 is activated, are interposed for each output TR gate electrode.

LEGAL STATUS
[Date of request for examination]

[Date of sending the examiner's decision of
rejection]

[Kind of final disposal of application other than
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[Patent number]
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decision of rejection]

[Date of extinction of right]
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—= Doc Code: 05/16/2007 Approved for use through 04/30/2007. OMB 0651-0033
'\? U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
gkl REISSUE PATENT APPLICATION TRANSMITTAL
g -
Address to: Attorney Docket No. NEC02P155-40-JTb
Mail Stop Reissue First Named Inventor Tsugio TAKAHASHI
Commissioner for Patents Original Patent Number 6,894,547 B2
P.O. Box 1450 Original Patent Issue Date May 17, 2005
Alexandria, VA 22313-1450
. Express Mail Label No.
APPLICATION FOR REISSUE OF: @ Utiity Patent || Design Patent |:] Plant Patent
(Check applicable
APPLICATION ELEMENTS (37 CFR 1.173) ‘ ACCOMPANYING APPLICATION PARTS

Fee Transmittal Form (PTO/ SB/ 56) (Submit a duplicate copy) 10 Statement of status and support for all changes
’ to the claims. See 37 CFR 1.173 (c).

Applicant claims small entity status. See 37 CFR 1.27.

11.

J W

Foreign Priority Claim (35 U.S.C. 119)
Specification and Claims in double column copy of patent (if applicable)
format .
Information Disclosure Statement (IDS)

Drawing(s) (proposed amendments, if appropriate) 12 PTO/SB/08 or PTO-1449

Copies of foreign patent documents,

Reissue Oath/Declaration (original or copy) publications & other information

(37 C.F.R. 1.175) (PTO/SB/51 or 52)

English Transiation of Reissue Oath/Declaration

13. (if applicable)

Power of Attorney

Original U.S. Patent currently Yes |:| No 14.

(If Yes, check applicable box(es))

Preliminary Amendment

Return Receipt Postcard (MPEP 503)
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SESEN

Written Consent of all Assignees (PTO/SB/53) 15,

37 CFR 3.73(b) Statement (PTO/SB/96)

8 CD-ROM or CD-R in duplicate, Computer Program (Appendix) 16. Other:
. or large table .

I:] Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, a. - c. are required)

a. l:l Computer Readable Form (CFR)
b. Specification Sequence Listing on:
il cb-ROM (2 copies) or CD-R (2 copies); or

'/,/

¢ i O paper
c. Statements verifying identity of above copies
17. CORRESPONDENCE ADDRESS .
[V The address associated with Customer 21254 or [ Correspondence address below
Name Frederick E. Cooperrider, Esq.
McGinn Intellectual Property Law Group, PLLC
Address 8321 Old Courthouse Road
Suite 200 -
City Vienna l State Virginia Zip Code | 22182-3817
Country USA [ Telephone (703) 761-4100 Email
{ Signature = | Date May 16,2007 '\
-
\ Name (Print/Type) Frederick E. Cooperrider, Esq/ | Registration No. (Attorney/Agent) 36,769 )

This collection of information is required by 37 CFR 1.173. 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. Conﬁdentiali% is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Mail Stop Reissue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

A Docket Number
= REISSUE APPLICATION FEE TRANSMITTAL FORM
Application as Filed - Part 1
B ) @ 3) Small Entity Other than a Small Entity
) Claims in Claims Filed in Number Extra Rate ($) Fee ($) Rate ($) Fee (§)
Total Claims J
L = |x = =
(37 CFR 1.16() (A) 20 B8) 48 28 $0 X 50 $1,400
ndependent claims | (C) 3 (D) 15 R PR £ = $0 X 200 = $2,400
(37 CFR 1.16(h)) ‘
Application Si If the specification and drawings exceed 100 sheets of paper, the
PP |ci;oen ze application size fee due is $250 ($125 for small entity) for each
additional 50 sheets or fraction thereof. See 35 U.S.C. 41(@}(1}(G)
(37 CFR and 37 CFR 1.16(s). or
Filing Fee (37 CFR 1.16(e)) $300
Search Fee (37 CFR 1.16(n)) $500
Examination Fee (37 CFR 1.16(r)) $200
Total Filing Fee $0 $4,800
Application as Amended - Part 2
(6] 2) 3) Small Entity Other than a Small Entity
Claims Remaining HighESt.NUmbef Ex}ra Rate ($) Fee ($) Rate ($) Fée ($)
After Amendment Previously Claims
i ) Paid For | Present
Total Claims e .
(37 CFR 1.16(i)) MINUS = X = X =
Independent claims akk [
(37 CFR 1.16(h)) MINUS = X = or{x =
Application Size If the specification and drawings exceed 100 sheets of paper, the
Fee application size fee due is $250 ($125 for small entity) for each
additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)}(G)
(37 CFR and 37 CFR 1.16(s).
Total Additional Fee

* If (D) is less than (C), enter “0” in column 3. For reissues filed on or after Dec. 8, 2004, enter (D) minus 3 or "0" if (D) is less than 3.
** |f the “Highest Number of Total Claims Previously Paid For” is less than 20, enter “20” in this space.
*** After any cancellation of claims.

e |

*+*++ Eor amendments filed on or after Dec. 8, 2004, enter the “Highest Number of Independent. Claims Previously Paid For.”
For amendments filed prior to Dec. 8, 2004, enter the higher of the Number of Previously Paid or Number of Independent Claims in

] Applicant claims small entity status. See 37 CFR 1.27.

D Please charge Deposit Account No. ( ) i in the amount of
A duplicate copy of this sheet is enclosed.

Eﬂ/e,Director is hereby authorized to charge any additional fees under 37 CFR 1.16 or 1.17 which may be required, or
credit any overpayment to Depgsit Account No. 5’/’) — ) L!{(o?ull . A duplicate copy of this sheet is enclosed.

E/ A check in the amount of $ L/p,. XD , T tocoverthe filing / additional fee is enclosed.

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

“A” is greater than 20, use (B) - (A); if (A) is 20 or less, enter (B) - 20. For reissues filed on or after Dec. 8, 2004, enter (B) - 20.

May 16, 2007

Signature

Date
Frederick E. Cooperrider, Esq. 36,769
Typed or printed name Registration Number, if applicable
(703) 761-4100

Telephone Number

This collection of information is required by 37 CFR 1.16. .The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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Docket No. NEC02P155-40-JTb WAK.219 (REI)

IN THE UNITED STATES PATENT AND TRADEMARK OF FICE

In re reissue patent application of U.S. Patent No. 6,894,547, issued on May 17, 2005

Tsugio TAKAHASHI

Reissue Application of U.S. Patent Group Art Unit: Not Yet Assigned
No.: 6,894,547

Filed: Concurrently herewith Examiner: Not Yet Assigned

For:  OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents
Alexandria, Virginia 22313-1450
MAIL STOP REISSUE

OFFER TO SURRENDER PATENT
Sir:
Applicant hereby offers to surrender U.S. Patent No. 6,894,547 B2 to the U.S.
Patent and Trademark Office upon the Examiner indicating allowable claims in the

above-identified Reissue Application.

Respectfully submitted,

Frederick E. Cooperrider, Edq.
S Registration No. 36,769
Date: .5/ // »é / 0 7

McGinn Intellectual Property Law Group, PLLC
8321 OId Courthouse Road, Suite 200

Vienna, Virginia 22182-3817

(703) 761-4100

Customer Number 21254
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,894,547 B2 Pagelof 1
DATED : May 17, 2005
INVENTOR(S) : Takahashi

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

Title page,
Item [56], References Cited, U.S. PATENT DOCUMENTS, add the following:

-- 5,914,618 --

Signed and Sealed this

Twelfth Day of July, 2005

Director of the United States Patent and Trademark Office
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Docket No. NEC02P155-40-JTb WAK.219 (REI)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re reissue patent application of U.S. Patent No. 6,894,547, issued on May 17, 2005

Tsugio TAKAHASHI

Reissue Application of U.S. Patent Group Art Unit: Not Yet Assigned
No.: 6,894,547

Filed: Concurrently herewith Examiner: Not Yet Assigned

For:  OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR
CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner for Patents
Alexandria, Virginia 22313-1450
MAIL STOP REISSUE

SUBMISSION OF COPY OF PRINTED PATENT

Sir:
Submitted herewith is a copy of the printed patent with each page in double-

column format and on only one side of each sheet of paper.

Respectfully submitted,

Frederick E. Cooperrider, Es
Registration No. 36,769

Date: 57/&/0 7

McGinn Intellectual Property Law Group, PLLC
8321 Old Courthouse Road, Suite 200

Vienna, Virginia 22182-3817

(703) 761-4100

Customer Number 21254
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

~ In re Reissue patent application of U.S. Patent No. 6,894,547, issued on May 17, 2005

Tsugio TAKAHASHI

Reissue Application of U.S. Patent

No: 6,894,547 Group Art Unit: Not Yet Assigned
Filed: Concurrently herewith Examiner: Not Yet Assigned
For: OUTPUT BUFFER CIRCUIT AND INTEGRATED SEMICONDUCTOR

CIRCUIT DEVICE WITH SUCH OUTPUT BUFFER CIRCUIT

Honorable Commissioner of Patents
Alexandria, VA 22313-1450

. SUBMISSION OF SUBSTITUTE SPECIFICATION

Sir:

To incorporate the changes identified in the Preliminary Amendment filed concurrently

herewith, Applicant submit the attached substitute specification. No new matter has been added.

Respectfully Submitted,

Date: > -
/ o -
%b / ?/ Frederick E. Cooperrider, Esq.

Registration No. 36,769

Sean M. McGinn, Esq.
Registration No. 34,386
McGinn IP Law Group, PLLC
8321 Old Courthouse Road, Suite 200
Vienna, VA 22182-3817
(703) 761-4100
Customer No. 21254
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*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:

/EVA GILLIS/

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 11/798,773 05/16/2007 | [ To be Maiked
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [] ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
D Basic FEE N/A N/A N/A N/A 300
(37 CFR1.16(a). (0). or (c))
X seARCH FEE
(37 CFR1.16(k). (i) or (m) N/A N/A N/A N/A 500
EXAMINATION FEE
(37 CFR 116(0), (B), or (@) N/A N/A N/A N/A 600
o s 48 mnus20- | - 28 i or e | 1400
NDEPENDENT GLAMS 15 mnoes- | - 12 T s | 2400
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A3F7’Fg_,:l(éA1T1lgN SIZE FEE is $250 ($125 for small entity) for each
( 166s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL 5200
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
[ AFTER PREVIOUSLY EXTRA RATE ®) | Fek (5) RATE (5) FEE ($)
E AMENDMENT PAE FOR
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<§( |:| Application Size Fee (37 CFR 1.16(s))
] FIRsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
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REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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E |:| Application Size Fee (37 CFR 1.16(s))
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TOTAL TOTAL
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FEE FEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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