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

 
14/259,011 04/26/2016 9326381 0938 14-0302 5037

20277 7590 04/05/2016

MCDERMOT'T WILL & EMERY LLP

The McDermott Building
500 North Capitol Street, N.W.
WASHINGTON,DC 20001

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

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

The Patent Term Adjustment is 197 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

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

Byoung Hwa LEE, Suwon-Si, KOREA, REPUBLIC OF;
SAMSUNG ELECTRO-MECHANICSCO., LTD., Suwon-Si, KOREA, REPUBLIC OF;

Heung Kil PARK, Suwon-Si, KOREA, REPUBLIC OF;
Kyo Kwang LEE, Suwon-Si, KOREA, REPUBLIC OF;
Young Ghyu AHN, Suwon-Si, KOREA, REPUBLIC OF;
Sang Soo PARK, Suwon-S1, KOREA, REPUBLIC OF;
Soon Ju LEE, Suwon-Si, KOREA, REPUBLIC OF;

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
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA. gov.
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

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

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

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
20277 7590 01/05/2616 I hereby certify that this Kee(s) ‘lransmittal is being deposited with the United

MCDERMOTT WILL& EMERY LLP States Fostal Service with sufficient postage for first class mailin an envelope“145 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
The McDermott Building transmitted to the USPTO (571) 273-2885, on the date indicated below.
500 North Capitol Street, N-W.
WASHINGTON, DC 20001 epositor's name)(Signature)

(Date) 
 

14/259.011 04/22/2014 Byoung Hwa LEE 093814-0302 5037
TITLE OF INVENTION: MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON 

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

nonprovisional UNDISCOUNTTE:D $960 04/05/2016

EXAMINER ART UNIT CLASS-SUBCLASS

HA, NGUYEN T 2848 361-301400

1. Change,of correspondenceaddress orindication of "Fee Address" (37CFR 1.363).

LY Changeof correspondenceaddress (or Change of CorrespondenceAddress foorm PTO/SB/122) attached.
L] "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA 'TO BE PRINTED ON THE PATENT(printor 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 beenfiled for
recordation asset forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page,list ;
(1) The namesof upto 3 registered patent attorneys 1McDermott Will & Emery LLP
or agents OR,alternatively,

(2) The nameof a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no nameis 3
listed, no namewill be printed.

 
  

SAMSUNG ELECTRO MECHANICS CO., LTD. SUWON SI, GYSONGGI DO, REPUBLIC O2 KOREA

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : CV individual 2] Corporation or other private group entity (J Government

 
Aa. ‘The following fee(s) are submitted: 4b. Paymentof Kee(s): (Pleasefirst reapply any previously paid issue fee shown above)

FE} Issue Bee LIA check is enclosed.

LY Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.

LY Advance Order - # of Copies {J The directoris herebyauthorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number 50 0417 (enclose an extra copyof this form).

5. Change in Entity Status (from status indicated above)  
LJ Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee paymentin the micro entity amountwill not be accepted atthe risk of application abandonment.

LJ Applicantasserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
 

to be a notification of loss of entitlement to micro entity status.
 
LJ Applicant changing to regular undiscounted fee status. NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CER 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

/Hosang Lee/ March 16, 2015Authorized Signature Date
  

Hosang Lee 69,333  
Typed or printed name Registration No.

Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number: 14259011

Filing Date: 22-Apr-2014

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME

Title of Invention: MOUNTED THEREON

First NamedInventor/Applicant Name: Byoung Hwa LEE

Bernard P. Codd

Attorney Docket Number: 09381 4-0302

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Utility Appl Issue Fee
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic AcknowledgementReceipt

a

ea

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME

Title of Invention: MOUNTED THEREON

First Named Inventor/Applicant Name: Byoung Hwa LEE

Customer Number: 20277pe
a
a

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 500417

Authorized User AKHLAGHI, BABAK

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
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Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part /.zip| (if appl.)

Issue Fee Payment (PTO-85B) 0938140302issuefee. pdf 15721209de1 29efa302a9Schacd0ad73fcec]
7d40

Information:

Fee Worksheet (SB06) fee-info.pdf dd7h2a1 Oea398ch80S §59e337d2850e304
e86bc2

Information: 

TotalFiles Size (in bytes} 117662 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof the application as a
nationalstage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling 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
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
 
    APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

14/259,011 04/22/2014 Byoung Hwa LEE 093814-0302 5037

MCI Ww RYLI
MCDERMOTT WILL & EMERYLLP [ee
The McDermott Building HA, NGUYEN T
500 North Capitol Street, N.W.
WASHINGTON, DC 2000

2848

NOTIFICATION DATE DELIVERY MODE

02/03/2016 ELECTRONIC
 

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

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

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

ipdocketmwe @mwe.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
 

Supplemental 14/259,011 LEE ET AL.
Notice of Allowabilit Examiner Art Unit AIA (First Inventor to¥ NGUYENT. HA 2848 File) Status

Yes
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) GLOSEDin 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 GRANTOF 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. J This communication is responsive to 1/18/2016.

C A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. J An election was made by the applicant in responseto a restriction requirementset forth during the interview on ; the restriction
requirement and election have been incorporatedinto this action.

3. KK] The allowed claim(s) is/are 1-79. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
hito-/iwww.usoto.gov/patenis/init eyents/pph/index.jse or send an inquiry to PPHieedback@uspto.gov .
  

4. [J Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (Ff).

Certified copies:

a)O All b)[)Some ‘*c) (] Noneofthe:

1. [1 Certified copiesof the priority documents have been received.

2. C1] Certified copies of the priority documents have been received in Application No.

3. J Copiesofthe certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(1 including changes required by the attached Examiner's Amendment / Commentor 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 drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATIONabout 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. [1] Notice of References Cited (PTO-892) 5. (1 Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. J Examiner's Statement of Reasonsfor Allowance
Paper No./Mail Date 6/16/2015

3. (J Examiner's Comment Regarding Requirementfor Deposit 7. Other .
of Biological Material

4. [] Interview Summary (PTO-413),
Paper No./Mail Date : 

/NGUYEN T HA/

Primary Examiner, Art Unit 2848

 
 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160114
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Receipt date: 06/16/2015 14259011 - GAU: 2848
Doc Code:IDS.3P PTO/SB/429(08-12)

DocumentDescription: Third-Party Submission Under 37 CFR 1.290 Approved for use through 07/31/2015. OMB 0651-0031U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

THIRD-PARTY

SUBMISSION

UNDER 37 CFR 1.290

Application Number 14259011

 

U.S. PATENTS

Issue Date First Named Inventor

Patent Number (YYYY-MM-DD)

 

8238116 2012-08-07 Carl Eggerding

7414857 2008-08-19 AndrewRitter

 

5134540 1992-07-28 TRUMAN RUTT

5952040 1999-09-14 TAPESH YADAV

   
U.S. PATENT APPLICATION PUBLICATIONS

. Publication Publication Date |First Named Inventor
Cite No Number (YYYY-MM-DD)
 

   
FOREIGN PATENTS AND PUBLISHED FOREIGN PATENT APPLICATIONS
 

Foreign Document Country Publication Date |Applicant, Patentee or First Named Inventor
Number? Code2 (YYYY-MM-DD)

 
EFS Web 2.1.17
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THIRD-PARTY

SUBMISSION

UNDER37 CFR 1.290

Application Number 14259011

NON-PATENTPUBLICATIONS(e.g., journalarticle, Office action)

Author(if any), title of the publication, page(s) being submitted, publication date, TP E6
publisher (where available), place of publication (where available).

  Yukio Sakabeet al.; High Frequency Performance of Multilayer Ceramic Capacitors, Document No.
0569-5503/95/0000, pages 234-240, 1995 IEEE no dated

Joseph M. Hacket al.; TecForum TF-MP2, Inductance of Bypass Capacitors How to Define, How to
Measure, How to Simulate, DesignCon East 2005 no dated

STATEMENTS

The party making the submission is not an individual whohasa dutyto disclose information with respect to the above-identified
application under 37 CFR 1.56.

This submission complies with the requirements of 35 U.S.C. 122(e) and 37 CFR 1.290.

 
EFS Web 2.1.17
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THIRD-PARTY Application Number 14259011
SUBMISSION

UNDER37 CFR 1.290

&< Thefee set forth in 37 CFR 1.290(f) has been submitted herewith.

The fee set forth in 37 CFR 1.290(f) is not required because this submissionlists three or fewer total items and, to the knowledgeof
the person signing the statementafter making reasonable inquiry, this submission is thefirst and the only submission under 35 U.S.C
122(e)filed in the above-identified application by the party making the submission or by a party in privity with the party.

 
This resubmission is being made responsive to a notification of non-compliance issued for an earlierfiled third-party submission.
The corrections in this resubmission are limited to addressing the non-compliance. As such, the party making this resubmission: (1)

requests that the Office apply the previously-paid fee set forth in 37 CFR 1.290(f}, or (2) states that no fee is ae to accompanythis resubmission as the undersignedis again making the fee exemption statementset forth in 37 CFR 1.290(g

Name/Print Registration Number
RICHARD M. MOOSE (if applicable)

Examiner Signature /Nguyen Hal Date Considered 01/14/2016
 
*EXAMINER:Signature indicates all documentslisted above have been considered,exceptfor citations through which a line is drawn.
Drawline through citation if not considered. Include a copy ofthis form with next communication to applicant. 1. If known, enter kind of
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16. See MPEP 901.04(a). 2. Enter the
countryor patentoffice that issued the document, by two-letter code under WIPO standard ST.3. See MPEP 1851. 3. For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 4.If known,
enter the kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 . See MPEP 901.04(a).
5. Check mark indicates translation attached. 6. Check mark indicates evidence of publication attached.

 
EFS Web 2.1.17
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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 22313-1450www.uspto.gov

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

- EXAMINER20277 7590 01/05/2016

MCDERMOTT WILL & EMERY LLP HA, NGUYEN T

The McDermott Building
500 North Capitol Street, N.W.
WASHINGTON,DC 20001 cae

DATE MAILED: 01/05/2016

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

14/259,011 04/22/2014 Byoung Hwa LEE 093814-0302 5037
TITLE OF INVENTION: MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON 

APPIN. TYPR ENTITY STATUS ISSTTF FRE DUR PUBLICATION FER DUP.|PREV. PAID ISSUE FRR TOTAT. FER(S) DUE DATE DUR

nonprovisional UNDISCOUNTED $960 04/05/2016
 

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUSshownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status sull applies.

If the ENTITY STATUSis the same as shownabove, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FER(S) TRANSMITTAL, complete section number5 titled
"Change in Entity Status (fromstatus indicated above)".

For purposesof this noticc, small entity fecs are 1/2 the amount of undiscountcd fees, and micro entity fees are 1/2 the amountof small cntity
fees.

I. 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 PUBLICATIONFEE(if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur dueto the difficulty in recognizing
the paperas an equivalent of Part B.

I. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEEunlessadvisedto the contrary.

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

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

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

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
20277 7590 01/05/2616 I hereby certify that this Kee(s) ‘lransmittal is being deposited with the United

MCDERMOTT WILL& EMERY LLP States Fostal Service with sufficient postage for first class mailin an envelope“145 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
The McDermott Building transmitted to the USPTO (571) 273-2885, on the date indicated below.
500 North Capitol Street, N-W. —
WASHINGTON, DC 20001 epositor's name)(Signature)

(Date) 
 

14/259.011 04/22/2014 Byoung Hwa LEE 093814-0302 5037
TITLE OF INVENTION: MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

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

 
 
    

nonprovisional UNDISCOUNTTE:D $960 04/05/2016

EXAMINER ART UNIT CLASS-SUBCLASS

HA, NGUYEN T 2848 361-301400

1. Change,of correspondenceaddress orindication of "Fee Address" (37 2. For printing on the patent front page,listCER 1.363).

LY Changeof correspondenceaddress (or Change of CorrespondenceAddress foorm PTO/SB/122) attached.
L] "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA 'TO BE PRINTED ON THE PATENT(printor 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 beenfiled for
recordation asset forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(1) The namesof upto 3 registered patent attorneys
or agents OR,alternatively,

(2) The nameof a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no nameis 3
listed, no namewill be printed.

  
 

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : (CW individual LI Corporation or other private group entity (J Government

 
Aa. ‘The following fee(s) are submitted: 4b. Paymentof Kee(s): (Pleasefirst reapply any previously paid issue fee shown above)

LB issue Fee LIA check is enclosed.

LY Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LY Advance Order - # of Copies [_] The directoris herebyauthorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

LJ Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted atthe risk of application abandonment.

 

LJ Applicantasserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

  
LJ Applicant changing to regular undiscounted fee status. NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CER 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

  

  
Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3

PLOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB0651-0033 U.S. Patentand ‘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 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

 
 

14/259,011 04/22/2014 Byoung Hwa LEE 093814-0302 5037

MCDERMOTT WILL & EMERY LLP HA, NGUYEN T

The McDermott Building
500 North Capitol Street, N.W.
WASHINGTON,DC 20001 Tee

DATE MAILED: 01/05/2016

Determination of Patent Term Adjustment under35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The informationis required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CI'R 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS ‘TO THIS ADDRESS. SEND 10: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) 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 mayresult in termination of
proceedings or abandonmentofthe application or expiration of the patent.

The information provided by you in this form will be subjectto 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. Arecord 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‘lreaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuantto 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.
Suchdisclosure shall not be used to make determinations about individuals.

8. A record fromthis 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 wasfiled 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 becomesaware ofa violation or potential violation of law or regulation.
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Application No. Applicant(s)
 14/259,011 LEE ET AL.

Notice of Allowability Set HA oe File\status
Yes
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) GLOSEDin 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 GRANTOF 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. J This communication is responsive to 4/22/2014.

C A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. J An election was made by the applicant in responseto a restriction requirementset forth during the interview on ; the restriction
requirement and election have been incorporatedinto this action.

3. KK] The allowed claim(s) is/are 1-79. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
hito-/iwww.usoto.gov/patenis/init eyents/pph/index.jse or send an inquiry to PPHieedback@uspto.gov .
  

4. KX] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (Ff).

Certified copies:

a) KJ] All b)[])Some *c) (] Noneofthe:

1. XJ Certified copiesof the priority documents have been received.

2. C1] Certified copies of the priority documents have been received in Application No.

3. J Copiesofthe certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(1 including changes required by the attached Examiner's Amendment / Commentor 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 drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATIONabout 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. (1 Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasonsfor Allowance
Paper No./Mail Date 4/22/2014

3. (J Examiner's Comment Regarding Requirementfor Deposit 7. Other .
of Biological Material

4. [] Interview Summary (PTO-413),
Paper No./Mail Date : 

 
 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20151216
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Application/Control Number: 14/259,011 Page 2
Art Unit: 2848

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

underthefirst inventor to file provisions of the AIA.

DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Allowable Subject Matter

Claims 1-19 are allowed.

The following is an examiner's statement of reasonsfor allowance:

With respect to claims 1-7, the prior art alone or in combination does not teach

the limitation of a multilayer ceramic capacitor, comprising: an active layer including a

plurality of first and secondinternal electrodes disposed to face each otherwith at least

one of the dielectric layers interposed therebetween and alternately exposedto the first

or second side surface; upper and lower coverlayers disposed on and below the active

layer, respectively; andafirst external electrode disposed on thefirst side surface of the

ceramic body andelectrically connected to the first internal electrodes and a second

external electrode disposed on the second side surface and electrically connected to

the secondinternal electrodes, wherein whena thicknessof the ceramic bodyis defined

as T and a width thereof is defined as W, 0.75Ws Ts 1.25W is satisfied, when a gap

betweenthefirst and second external electrodesis defined as G, 30um < G < 0.9W is

satisfied, and an average numberof dielectric grains in a single dielectric layer ina

thickness direction thereof is 2 or greater.
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Application/Control Number: 14/259,011 Page 3
Art Unit: 2848

With respect to claims 8-19, the prior art alone or in combination does not teach

the limitation of a board having a multilayer ceramic capacitor mounted thereon, the

board comprising: an active layerincluding a plurality of first and secondinternal

electrodes disposed to face each otherwith at least one of the dielectric layers

interposed therebetweenandalternately exposedto thefirst or second side surface;

upper and lower cover layers disposed on and belowthe active layer, respectively; and

a first external electrode disposed on thefirst side surface of the ceramic body and

electrically connectedto the first internal electrode and a second external electrode

disposed on the secondside surface andelectrically connected to the secondinternal

electrode, when a thicknessof the ceramic bodyis defined as T and a width thereofis

defined as W, 0.75W <T < 1.25W is satisfied, when a gap betweenthefirst and second

external electrodes is defined as G, 30 um <= G = 0.9W is satisfied, and an average

numberof dielectric grains in a single dielectric layer in a thickness direction thereof is 2

or greater.

Any comments considered necessary by applicant must be submitted no later

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

accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Citation Relevantof Prior Art

The prior art made of record and notrelied upon is considered pertinent to

applicant's disclosure.

a. Kim et al. (US 9,129,750).
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Application/Control Number: 14/259,011 Page 4
Art Unit: 2848

b.  Milic et al. (US 9,009,240).

C. Kim et al. (US 8,737,037).

d. Kim et al. (US 8,437,115).

e. Yamaguchiet al. (US 8,383,535).

f. Dogan et al. (US 8,263,515).

g. Sekidou et al. (US 6,377,439).

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to NGUYEN T. HA whosetelephone numberis (571)272-

1974. The examiner can normally be reached on Monday-Friday from 8:30AM to

5:00PM.

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

supervisor, Jenny L. Wagner can be reached on 571-272-5359. 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 accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
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Application/Control Number: 14/259,011 Page 5
Art Unit: 2848

USPTO Customer Service Representative or access to the automatedinformation

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

/NGUYENT HA/

Primary Examiner, Art Unit 2848
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Application/Control No. Applicant(s)/Patent Under
Reexamination

14/259,011 LEE ETAL.
Notice of References Cited
 

Examiner Art Unit

NGUYEN T. HA 2848

U.S. PATENT DOCUMENTS

CountySadeNumbered cove|wnevvyy CPC Classification US Classification
S-9,129,750 B2 09-2015|Kim; Wi Heon H01G4/1209

Fp[essmsanss——ananis[wietangtase[aan
[es[usarerosree[oeaoia[Kinsdorgan|wovawoose|sevaos
[os[ussssrsieee[oeaviskin:Sangha|woreuao|seva08

[sr[usazessisse[oeacie[oosan'rah|seevauco[over
[fe[usssrse:[ota[einepores[ss

Page 1 of 1 
 

  
*A copyofthis reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20151216
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Receiot dale: G4/22/2014 14259011 - GAU: 2848
Dec code: IDS PTO/SB/08a (01-10)

“gt. . . : Approved for use through 07/31/2012. OMB 0651-0631
Dec description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.
 

 
Application Number

Filing Date 2014-04-22

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Byoung Hwa LEE

Art Unit | N/A
 

 

Examiner Name Not Yet Assigned

Attorney Docket Number | 093814-0302

    
 

 

 

  
 

 

 

 

 

U.S.PATENTS Remove

Examiner) Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ae iy Patent Number Issue Date . Relevant Passagesor RelevantInitial No Code1 of cited Document :

Figures Appear

1

If you wish to add additional U.S. Patentcitation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ate Cite No . Relevant Passages or RelevantInitial Number Code) Date of cited Document .

Figures Appear

INH? 1 20080310074 Al 2008-12-18 TOGASHIet al. Corresponds to JP 2008-192757 A

nay [2 20080310078 a1|2008-12-18|Lee etal. TOooGeottotgon

    
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

 

 

 

 FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner) Cite|Foreign Document Country Kind|Publication Applicantof cited where Relevant
Initial* No|Number? Code2 j Code+/ Date PP Passages or RelevantDocument .

Figures Appear

Corresponds to US
INH/ 1 2008-192757 JP A 2008-08-21 TDK Corp 2008/0310074 Al E]

yy [2|10-2008-0063680 KR A—|2008.07.07 SamsungEc wiEnglish Abstract
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— 142590 H-GAL 2848

Receipt date: 04/22/2014|Application Number

Filing Date 2014-04-22

 

 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

(Not for submission under 37 CFR 1.99)

 
First Named Inventor|Byoung Hwa LEE

Art Unit | N/A
 

  
Examiner Name Not Yet Assigned  
Attorney Docket Number | 093814-0302 

 

aay SamsungElectro- Corresponds to USINHi [3|10-2008-0110180 KR A 2008-12-18|Mechanics Co., Ltd 2008/0310078 At L
 

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate},title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner] Cite
Initials*|No
    
  

If you wish to add additional non-patentliterature documentcitation information please click the Add button Add
EXAMINER SIGNATURE

Examiner Signature Nguyen Ha/ Date Considered 2/21/2015

 

 

    
*EXAMINER:Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

| See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicantis to place a check mark hereif
English language translation is attached.
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Recast date O42eh4 +425994~- GAY 2848
Application Number 

Filing Date 2014-04-22 

INFORMATION DISCLOSURE  
First Named Inventor|Byoung Hwa LEE 

STATEMENT BY APPLICANT |. | NA 
(Not for submission under 37 CFR 1.99)  

Examiner Name Not Yet Assigned  
Attorney Docket Number | 093814-0302 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to makethe appropriate selection(s}:

That each item of information contained in the information disclosure statement was first cited in any communication
[_] from a foreign patent office in a counterpart foreign application not more than three months prior to thefiling of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a cammunication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] anyindividual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[x] Acertification statementis not submitted herewith.
 

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d} for the
form of the signature.

Name/Print Registration Number 26527 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis 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 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 amountof 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: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receiot dale: G4/22/2014 14259011 - GAU: 2848

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 Cffice 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 abandonmentof 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
Departmentof Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices 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 otherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

A record fram 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 wasfiled 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 ta public inspections or an issued patent.

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 awareof a violation or potential violation of law or regulation.
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Third Party Submission for Application USSN 14/259,011

Document 1

Patent No.: US Patent 8,238,116

Inventor: Eggerdingetal.

Application No.: 12/061 ,150

Filed: April 2, 2008

Application Publication Date: October 16, 2008

Issue Date: August 7, 2012

Concise Description:

Document 1 was published as an application and as a patentpriorto the earliest

possible priority date of June 14, 2013 for the subject Application USSN 14/259,011.

The subject Application USSN 14/259,011 is entitled "Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon." It relates in pertinent part to

a particular capacitor arrangement which results in a reverse geometry capacitor having

relatively low inductance.

Fig. 4 of subject application USSN 14/259,011 is exemplary (reproduced below):
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Examples from the specification of the subject Application USSN 14/259,011

regarding such reverse geometry feature arrangement and resulting relatively low
inductanceare recited below re application Paragraphs [0050], and [0056] through

[0061] (emphasis added):

[0050] Referring to FIG. 1, in the multilayer ceramic capacitor according to
an exemplary embodimentof the present disclosure,a ‘length direction’
refers to an 'L' direction, a ‘width direction’ refers to a 'W'direction, and a
‘thickness direction' refers to a 'T' direction. Here, the ‘thickness direction’

may be the sameas a stacking direction in which dielectric layers are
stacked.

[0056] Thefirst and secondinternal electrodes 121 and 122 may be
disposed to face each other, having at least one of the dielectric layers
111 interposed therebetween, and may bealternately exposedtothefirst
or second side surface S5 or S6.

[0057] Thefirst and secondinternal electrodes 121 and 122 are
alternately exposedto thefirst or second side surface S5 or S6, such that
a reverse geometry capacitor (RGC) or low inductance chip capacitor
(LICC) may be obtained as described below.

[0058] In a general multilayer ceramic electronic component, external
electrodes may be disposed on opposing end surfaces of the ceramic
body in a length direction thereof.

[0059] In this case, whenanalternative current (AC) voltage is applied to
the external electrodes, a current path is relatively long, whereby an

intensity of an induced magnetic field may be increased, resulting in an
increasein inductance.

[0060] In order to solve this problem,thefirst and second external
electrodes 131 and 132 in the exemplary embodimentof the present
disclosure may be disposedonthefirst and second side surfaces S5 and
S6 of the ceramic body 110 opposing each other in the width direction so
as to reduce the current path.

20f6
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[0061] In this case, since a distance betweenthefirst and second
external electrodes 131 and 132 is relatively short, the current path
may be reduced, ... resulting in a reduction in inductance.

Further exemplary information from the specification of the subject Application

USSN 14/259,011 relates to dielectric grain subject matter, as recited below re

application Paragraphs [0087] and [0088] (emphasis addea):

[0087] FIG. 5 is an enlarged view of part Z of FIG.4.

[0088] Referring to FIG. 5, the average numberof dielectric grains 111a
presentin a single dielectric layer 111 in a thickness direction thereof may
be 2 or greater.

Such Fig.5 of the USSN 14/259,011 is reproduced below:

 122

a
, eM

—1ila

Sy
Zz

FIG. 5

Claim 1 of the subject Application USSN 14/259,011 relates to multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed comments

added):

1. A multilayer ceramic capacitor, comprising:
a ceramic body [110] including dielectric layers [111] and havingfirst

and second main surfaces [S1, $2] opposing each other, first and second

3 of 6
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side surfaces [S5, S6] opposing each other, andfirst and second end
surfaces [S3, S4] opposing each other;

an active layerincluding a plurality offirst and secondinternal
electrodes [121, 122] disposed to face each otherwith at least one of the
dielectric layers interposed therebetween andalternately exposed to the
first or second side surface;

upper and lowercoverlayers [112, 113] disposed on and below the
active layer, respectively; and

a first external electrode [131] disposed on thefirst side surface [S3] of
the ceramic body andelectrically connectedto thefirst internal electrodes
[121] and a second external electrode [132] disposed on the second side
surface [S4] and electrically connected to the secondinternal electrodes
[122],

wherein when a thickness of the ceramic body is defined as T anda
width thereofis defined as W, 0.75W.Itoreq.T.Itoreq. 1.25W is satisfied,

when a gap between thefirst and second external electrodesis
defined as G, 30 .mu.m.ltoreq.G.Itoreq.0.9W is satisfied {Fig. 4], and

an average numberofdielectric grains in a single dielectric layer in a
thickness direction thereof is 2 or greater [Fig. 5].

Independentclaim 8 relates to a printed circuit board having at least two

electrode pads, and such a multilayer ceramic capacitor mounted and soldered thereon.

Document 1 (D1) is entitled "Land Grid Feedthrough Low ESL Technology,” and

discloses subject matter pertinent to the subject Application USSN 14/259,011. See, for

example, D1, Fig. 4a reproduced below and showing a reverse geometry multi-layer

capacitor 400 mounted via traces 442 and 444 onprinted circuit board 420:
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Further, the D1 specification refers to reducing inductancein the context of both

reverse geometry capacitors and low aspectratio (length to width ratio). Both such

features are pertinent to the subject Application USSN 14/259,011. See, for example,

D1, specification Col. 1, lines 33-67 (emphasis added):

There may be several strategies for reducing equivalent series
inductance, or ESL, of chip capacitors compared to standard multilayer
chip capacitors. ... A first exemplary strategy for reducing ESL
involves reverse geometry termination, such as employedin low
inductance chip capacitor (LICC) designs. In such LICCs, electrodes
are terminated on the long side of a chip instead of the short side.
Since the total inductance of a chip capacitor is determined in part

by its length to width ratio, LICC reverse geometry termination
results ina reduction in inductance by as much asa factorof six from
conventional MLC chips.

Interdigitated capacitors (IDCs) incorporate another strategy for reducing
capacitor inductance [by] having a main portion and multiple tab portions
that connect to respective terminations formed on the capacitor periphery.

A still further technology utilized for reduction in capacitor inductance
involves [a] low inductance chip array (LICA) product, [which] achieves
low inductance values by low aspectratio of the electrodes....

Another aspect of D1 discloses the relationship between the gap betweena pair

of external electrodes (which creates a current path or loop) and the resulting

inductance of such arrangement. See, D1, Fig. 2, per below andits related description:

"FIG. 2 provides a graphical comparison of general inductance trends for low

inductance MLCC components especially depicting lumped ESL values versus

cancellation loop width for multiple exemplary LGA capacitor embodiments ofdiffering

sizes..."
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Measured ESL for 1206 Extended Land MLCC and LGA

Capacitors vs Terminal Gap

1000 +
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*. ESL-LGA 5 ESL-MLOx

FIG. 2

Thus, per the foregoing, at least the exemplary above-indicated disclosure of

Document1 subject matter as relates to lowering inductance for a multilayer ceramic

capacitoris pertinent to the subject Application USSN 14/259,011.
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Third Party Submission for Application USSN 14/259,011

Document 2

Patent No.: US Patent 7,414,857

Inventor: Ritter et al.

Application No.: 11/588, 104

Filed: October 26, 2006

Application Publication Date: May 3, 2007

Issue Date: August 19, 2008

Concise Description:

Document 2 was published as a patentprior to the earliest possible priority date

of June 14, 2013 for the subject Application USSN 14/259,011.

The subject Application USSN 14/259,011 is entitled "Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon." It relates in pertinent part to

a particular capacitor arrangementwhich results in a reverse geometry capacitor having

relatively low inductance.

Fig. 4 of subject application USSN 14/259,011 is exemplary (reproduced below):

182 z 134
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Examples from the specification of the subject Application USSN 14/259,011

regarding such reverse geometry feature arrangementandresulting relatively low

inductance are recited below re application Paragraphs [0050], and [0056] through

[0061] (emphasis added):

[0050] Referring to FIG. 1, in the multilayer ceramic capacitor according to
an exemplary embodimentof the present disclosure, a ‘length direction’
refers to an 'L' direction, a ‘width direction’ refers to a 'W' direction, and a
‘thickness direction’ refers to a 'T' direction. Here, the ‘thickness direction’

may be the same asa stacking direction in which dielectric layers are
stacked.

[0056] Thefirst and secondinternal electrodes 121 and 122 may be
disposed to face each other, having atleast one of the dielectric layers
111 interposed therebetween, and maybe alternately exposed to thefirst
or second side surface $5 or S6.

[0057] Thefirst and secondinternal electrodes 121 and 122 are
alternately exposedto thefirst or second side surface S5 or S6, such that
a reverse geometry capacitor (RGC)or low inductance chip capacitor
(LICC) may be obtained as described below.

[0058] In a general multilayer ceramic electronic component, external
electrodes may be disposed on opposing end surfaces of the ceramic
body in a length direction thereof.

[0059] In this case, when analternative current (AC) voltage is applied to
the external electrodes, a current pathis relatively long, whereby an

intensity of an induced magnetic field may be increased, resulting in an
increasein inductance.

[0060] In orderto solve this problem, the first and second external
electrodes 131 and 132 in the exemplary embodimentof the present

disclosure may be disposed on thefirst and second side surfaces SS and
S6 of the ceramic body 110 opposing eachotherin the width direction so
as to reducethe current path.

2of6
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[0061] In this case, since a distance betweenthefirst and second
external electrodes 131 and 132 is relatively short, the current path
may be reduced, ... resulting in a reduction in inductance.

 

Further exemplary information from the specification of the subject Application

USSN 14/259,011 relates to dielectric grain subject matter, as recited below re

application Paragraphs [0087] and [0088] (emphasis added):

[0087] FIG. 5 is an enlarged view of part Z of FIG. 4.

[0088] Referring to FIG. 5, the average numberofdielectric grains 111a
present in a single dielectric layer 111 in a thickness direction thereof may
be 2 or greater.

Such Fig.5 of the USSN 14/259,011 is reproduced below:

 
FIG. 5

Claim 1 of the subject Application USSN 14/259,011 relates to multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed comments

added):

1. A multilayer ceramic capacitor, comprising:
a ceramic body [110] including dielectric layers [111] and havingfirst

and second main surfaces [S1, S2] opposing eachother,first and second

3 of 6
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side surfaces [S5, S6] opposing each other, andfirst and second end
surfaces [S3, $4] opposing eachother;

an active layer including a plurality of first and secondinternal
electrodes [121, 122] disposed to face each otherwith at least one of the
dielectric layers interposed therebetween andalternately exposed to the
first or second side surface;

upper and lowercoverlayers [112, 113] disposed on and below the
active layer, respectively; and

a first external electrode [131] disposed on thefirst side surface [S3] of
the ceramic body and electrically connected to thefirst internal electrodes
[121] and a second external electrode [132] disposed on the second side
surface [S4] and electrically connected to the secondinternal electrodes
[122],

wherein when a thicknessof the ceramic bodyis defined as T and a
width thereof is defined as W,0.75W.Itoreq.T.Itoreq.1.25W is satisfied,

when a gap betweenthefirst and second external electrodesis
defined as G, 30 .mu.m.|toreq.G.ltoreq.0.9W is satisfied {Fig. 4], and

an average numberofdielectric grains in a single dielectric layer ina
thickness direction thereof is 2 or greater [Fig. 5].

Independentclaim 8 relates to a printed circuit board having at least two

electrode pads, and such a multilayer ceramic capacitor mounted and soldered thereon.

Document 2 (D2)is entitled "Multilayer Ceramic Capacitor With Internal Current

Cancellation and Bottom Terminals," and discloses subject matter pertinent to the

subject Application USSN 14/259,011. See, for example, D2, Fig. 4 reproduced below

and showing a ceramic multi-layer capacitor 42 mounted on printed circuit board 22 per

vias and solder pads.
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Further, the D2 specification refers to reducing inductancein the context of both

reverse geometry capacitors and low aspectratio (length to width ratio). Both such

features are pertinent to the subject Application USSN 14/259,011. See, for example,

D2, specification Col. 1, lines 28-60 (emphasis added):

Theprior art includes several strategies for reducing equivalent series
inductance, or ESL, of chip capacitors compared to standard multilayer
chip capacitors. A first exemplary strategy involves reverse geometry
termination, such as employed in low inductance chip capacitor
(LICC) designs [Which] are terminated on the long side of a chip
instead of the short side. Since the total inductance of a chip

capacitor is determined in part by its length to width ratio, LICC
reverse geometry termination results in a reduction in inductance by
as muchasa factorof six from conventional MLC chips.

Interdigitated capacitors (IDCs) incorporate a second knownstrategy for
reducing capacitor inductance [by] having a main portion and multiple tab
portions that connect to respective terminations formed on the capacitor
periphery.

A still further known technologyutilized for reduction in capacitor
inductance involves [a] low inductancechip array (LICA) product, [which]
achieves low inductance values by low aspectratio of the
electrodes....

Another aspect of D2 discloses the relationship between the gap betweena pair

of external electrodes (which creates a current path or loop) and the resulting

inductance of such arrangement. See, DZ, Fig. 3, per below andits reiated description:

"FIG. 3 provides a graphical illustration of a general inductance trend for low

inductance chip capacitors, especially depicting lumped ESL values versus cancellation

loop width for multiple exemplary capacitor embodiments of differing sizes;"
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FIG. 3

Thus, per the foregoing, at least the exemplary above-indicated disclosure of

Document 2 subject matter as relates to lowering inductance for a multilayer ceramic

capacitor is pertinent to the subject Application USSN 14/259,011.
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Third Party Submission for Application USSN 14/259,011

Document 3

Patent No.: US Patent 5,134,540

Inventor: Rutt

Application No.: 07/758,623

Filed: September12, 1991

Issue Date: July 28, 1992

Concise Description:

Document3 was published as a patentprior to the earliest possible priority date

of June 14, 2013 for the subject Application USSN 14/259,011.

The subject Application USSN 14/259,011 is entitled “Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon." It relates in pertinent part to

a particular capacitor arrangementwhich results in a reverse geometry capacitor having

relatively low inductance.

Fig. 4 of subject application USSN 14/259,011 is exemplary (reproduced below):
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Examples from the specification of the subject Application USSN 14/259,011

regarding such reverse geometry feature arrangement and resulting relatively low

inductance are recited below re application Paragraphs [0050], and [0056] through

[0061] (emphasis added):

[0050] Referring to FIG. 1, in the multilayer ceramic capacitor according to
an exemplary embodimentof the present disclosure, a ‘length direction’
refers to an'L' direction, a 'width direction’ refers to a 'W' direction, and a
‘thickness direction’ refers to a 'T' direction. Here, the ‘thickness direction’

may be the sameasa stacking direction in which dielectric layers are
stacked.

[0056] Thefirst and second internal electrodes 121 and 122 may be
disposed to face each other, having at least one of the dielectric layers
111 interposed therebetween, and may be alternately exposedto thefirst
or second side surface S5 or S6.

[0057] Thefirst and second internal electrodes 121 and 122 are
alternately exposedto thefirst or second side surface S5 or S6, such that
a reverse geometry capacitor (RGC) or low inductance chip capacitor
(LICC) may be obtained as described below.

[0058] In a general multilayer ceramic electronic component, external
electrodes may be disposed on opposing end surfaces of the ceramic
bodyin a length direction thereof.

[0059] In this case, when analternative current (AC) voltage is applied to
the external electrodes, a current path is relatively long, whereby an

intensity of an induced magnetic field may be increased, resulting in an
increase in inductance.

[0060] In order to solve this problem, thefirst and second external
electrodes 131 and 132 in the exemplary embodimentof the present
disclosure may be disposed on thefirst and second side surfaces S5 and
S6 of the ceramic body 110 opposing each otherin the width direction so

as to reduce the current path.
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[0061] In this case, since a distance betweenthefirst and second
external electrodes 131 and 132 is relatively short, the current path

may be reduced, ... resulting in a reduction in inductance.

Further exemplary information from the specification of the subject Application

USSN 14/259,011 relates to dielectric grain subject matter, as recited below re

application Paragraphs [0087] and [0088] (emphasis added):

[0087] FIG. 5 is an enlarged view ofpart Z of FIG.4.

[0088] Referring to FIG. 5, the average numberof dielectric grains 111a
presentin a single dielectric layer 111 in a thickness direction thereof may
be 2 or greater.

SuchFig.5 of the USSN 14/259,011 is reproduced below:

 
Claim 1 of the subject Application USSN 14/259,011 relates to multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed comments

added):

1. A multilayer ceramic capacitor, comprising:
a ceramic body [110] including dielectric layers [111] and havingfirst

and second main surfaces [$1, $2] opposing each other,first and second
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side surfaces [S5, S6] opposing each other, andfirst and second end
surfaces [S3, S4] opposing each other;

an active layerincluding a plurality of first and second internal
electrodes [121, 122] disposed to face each otherwith at least one of the
dielectric layers interposed therebetween and alternately exposed to the
first or second side surface;

upperand lowercoverlayers [112, 113] disposed on and below the
active layer, respectively; and

a first external electrode [131] disposed on thefirst side surface [S3] of
the ceramic body and electrically connectedto thefirst internal electrodes

[121] and a second external electrode [132] disposed on the second side

surface [S4] and electrically connected to the secondinternal electrodes
[122],

wherein whena thickness of the ceramic body is defined as T anda

width thereof is defined as W, 0.75W_ltoreq.T.Itoreq.1.25W is satisfied,

when a gap betweenthefirst and second external electrodesis

defined as G, 30 .mu.m.ltoreq.G.ltoreq.0.9W is satisfied {Fig. 4], and

an average numberof dielectric grains in a single dielectric layer ina

thickness direction thereof is 2 or greater [Fig. 5].

Independentclaim 8 relates to a printed circuit board having at least two

electrode pads, and such a multilayer ceramic capacitor mounted and soldered thereon.

Document3 (D3) is entitled "Varistor or Capacitor and Method of Making Same,”

and discloses subject matter pertinent to the subject Application USSN 14/259,011.

See, for example, D3, Figs. 1 and 1A reproduced below and described as "FIG. 1. is a

schematic sectional view through a capacitor or varistor in accordance with the

invention. FIG. 1A is a magnified section of the circled component portion of FIG. 1.":

FIG. |
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The D3 specification refers to features 13, 14, and 15 as dielectric layers, and

enlarged Fig. 1A showsgrains 24 and 25 regarding oneillustrated exemplary grain

boundary. See, for example, D3, specification Col. 3, lines 47-56 and Col. 4, lines 31-

40.

The D3 Abstract states in pertinent part:

In accordance with the method the ceramic layers of the varistor are

formed by providing at least two strata separated by a boundarylayer
which resists grain growth thereacross. ... By this method the ceramic

layers have a predictable numberof grain boundaries between adjacent
electrodes.

Since those of ordinary skill in the art understand that grain boundaries are

around grains, plural "boundaries" clearly implies plurality of grains.

Another aspect of D3 discloses more explicitly that the more grains, the higher

the break down voltage, while a singular grain is not favorable. See, D3, Col. 1, lines

57-69:

It has been experimentally determined that the breakdown voltage of a
varistor-ceramic formulation is a function of the numberof grain
boundaries of the ceramic grains intervening between adjacent electrode
layers. The greater the numberof boundaries between adjacentlayers,
the higher the break down voltage necessary to provide a conductive path.
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Conversely, in the event of a grain size such that grains of ceramic directly
span the distance between adjacent electrodes, the device will exhibit
break down or passCurrent at extremely low voltages.

Asstated further in D3, Col. 3, lines 15-17: "In this manner, there may be formed

a ceramic layer wherein the numberof grains taken in a depth-wise direction may be

accurately controlled.”

Also, D3, claim 3 states in pertinent part: "3. In a monolithic ceramic ... capacitor

comprising at least one ceramic dielectric layer, ... said layer being comprised of at

least two discrete strata, each of said strata being comprised of grains of ceramic

material, ...."

Therefore, the average numberof dielectric grains is 2 or greater.

Thus,per the foregoing, at least the exemplary above-indicated disclosure of

Document3 subject matter as relates to grain related features for a ceramic capacitoris

pertinent to the subject Application USSN 14/259,011.
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Third Party Submission for Application USSN 14/259,011

Document 4

Patent No.: US Patent 5,952,040

Inventor: Yadavetal.

Application No.: 08/730,661

Filed: October 11, 1996

Issue Date: September 14, 1999

Concise Description:

Document 4 was published as a patentprior to the earliest possible priority date

of June 14, 2013 for the subject Application USSN 14/259,011.

The subject Application USSN 14/259,011 is entitled "Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon." It relates in pertinent part to

a particular capacitor arrangement which results in a reverse geometry capacitor having

relatively low inductance.

Fig. 4 of subject application USSN 14/259,011 is exemplary (reproduced below):

100 ZZTTPIR.aaeaTATOO ’
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Examples from the specification of the subject Application USSN 14/259,011

regarding such reverse geometry feature arrangementand resulting relatively low

inductance are recited below re application Paragraphs [0050], and [0056] through

[0061] (emphasis added):

[0050] Referring to FIG.1, in the multilayer ceramic capacitor according to
an exemplary embodimentof the presentdisclosure, a ‘length direction’
refers to an'L' direction, a ‘width direction' refers to a 'W' direction, and a
‘thickness direction’ refers to a 'T' direction. Here, the ‘thickness direction’

may be the same as a stacking direction in which dielectric layers are
stacked.

[0056] Thefirst and secondinternal electrodes 121 and 122 may be
disposed to face each other, having atleast one of the dielectric layers
111 interposed therebetween, and maybealternately exposedto thefirst
or second side surface S5 or S6.

[0057] Thefirst and secondinternal electrodes 121 and 122 are
alternately exposedto the first or second side surface S5 or S6, such that
a reverse geometry capacitor (RGC) or low inductance chip capacitor
(LICC) may be obtained as described below.

[0058] In a general multilayer ceramic electronic component, external
electrodes may be disposed on opposing end surfaces of the ceramic
bodyin a length direction thereof.

[0059] In this case, when analternative current (AC) voltage is applied to
the external electrodes, a current pathis relatively long, whereby an
intensity of an induced magnetic field may be increased, resulting in an
increase in inductance.

[0060] In orderto solve this problem, the first and second external
electrodes 131 and 132 in the exemplary embodimentof the present

disclosure may be disposed onthe first and second side surfaces S5 and
S6 of the ceramic body 110 opposing each otherin the width direction so
as to reduce the current path.
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[0061] In this case, since a distance betweenthefirst and second
external electrodes 131 and 132 is relatively short, the current path
maybe reduced,... resulting ina reduction in inductance.

 

Further exemplary information from the specification of the subject Application

USSN 14/259,011 relates to dielectric grain subject matter, as recited below re

application Paragraphs [0087] and [0088] (emphasis added):

[0087] FIG. 5 is an enlarged view of part Z of FIG. 4.

[0088] Referring to FIG. 5, the average numberof dielectric grains 111a
presentin a single dielectric layer 111 in a thickness direction thereof may
be 2 or greater.

Such Fig.5 of the USSN 14/259,011 is reproduced below:

 
FIG. 5

Claim 1 of the subject Application USSN 14/259,011 relates to multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed comments

added):

1. A multilayer ceramic capacitor, comprising:
a ceramic body [110] including dielectric layers [111] and havingfirst

and second main surfaces [S1, $2] opposing each other,first and second

3 of 5
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side surfaces [S5, S6] opposing each other, and first and second end
surfaces [S3, S4] opposing each other;

an active layer including a plurality of first and second internal
electrodes [121, 122] disposed to face each other with at least one of the
dielectric layers interposed therebetween andalternately exposedto the
first or second side surface;

upper and lower coverlayers [112, 113] disposed on and below the
active layer, respectively; and

a first external electrode [131] disposed onthefirst side surface [S3]of
the ceramic body and electrically connected to thefirst internal electrodes
[121] and a second external electrode [132] disposed on the second side
surface [S4] and electrically connected to the second internal electrodes
[122],

wherein when a thickness of the ceramic body is defined as T and a
width thereof is defined as W, 0.75W.Itoreq.T.Itoreq.1.25W is satisfied,

when a gap betweenthefirst and second external electrodesis
defined as G, 30 .mu.m.ltoreq.G.ltoreq.0.9W is satisfied {Fig. 4], and

an average numberofdielectric grains in a single dielectric layer ina
thickness direction thereof is 2 or greater [Fig. 5].

Independentclaim 8 relates to a printed circuit board having at least two

electrode pads, and such a multilayer ceramic capacitor mounted and soldered thereon.
Document 4 (D4) is entitled "Passive Electronic Components From Nano-

Precision Engineered Materials," and discloses subject matter pertinent to the subject

Application USSN 14/259,011. In particular, D4 relates in part to ceramic layers coated

with electrodes as part of passive electronic components.

See, for example, D4, specification Col. 6, lines 44-48 (emphasis added):

Therefore, according to the foregoing objectives, one aspectof this
invention involves the use of nanostructured precursors (narrowly
distributed nanosize powders with mean grain size preferably less than
100 nm and standard deviation preferably less than 25 nm) to form the

ceramic layers, electrode layers, or both, in passive electronic
components.
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Another aspect of D4 discloses the benefit of using multiple grains, indicating that

the strength is better, and that the resulting electrical parameters are improved.

See, D4, Col. 8 lines 52 through Col. 9, line 10 (emphasis added):

A primary aspect ofthis inventionlies in the recognition that a standing
barrier to markedly improved technology in the manufacture of passive
electronic components exists in the limitations inherent with the grain size
of the ceramic and electrode material used. ... Since precursor powders

are not ductile, the films of ceramic material have to be packed several

grains thick and sintered to ensure that there are no pin-holes in the
resulting ceramic and electrode layers. Thus, even though the
theoretical limit with existing materials and manufacturing technology on
the thickness of the ceramic layeris in the 2 to 5 .mu.m range, current
passive electronic components are routinely made with 5 to 20
-mu.m thick ceramic layers. Attempts to reduce this thickness to the
theoretical limit have resulted in problemsof electrical, thermal,
mechanical, or chemical breakdown with consequentreliability
issues. Thus, itis clear that the minimum thickness of ceramic and
electrode layers attainable with conventional processesis limited by
the grain size of the precursor ceramic and electrode material.

In "Example 1 — Capacitor", the subject layer was about 8 to 9 grains thick. See,

D4, Col. 15, lines 62-65.

Thus, per the foregoing, at least the exemplary above-indicated disclosure of

Document4 subject matter as relates to grain thicknessfor dielectric layers of a ceramic

capacitor is pertinent to the subject Application USSN 14/259,011.
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Third Party Submission for Application USSN 14/259,014

Document §

DesianCan East 2005

Tithe: TecForum TF-MP2

Subject: inductance of Bypass Capacitors: How to Define, Haw
to Measure, Howto Simulate

Presenters: Joseph M. Hock et al.

Paper Publication Year 2005

Concise Description:

Document § was published as a paper in 2005 prior to the earliest possible

priority date of June 14, 20173 for the subject Application USSN 14/259.011.

The subject Application USSN 14/259 ,0171 is entitled "Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon.” ft relates in pertinent

part to a particular capacitor arrangement which results in a reverse geometry

capacitor having relatively low Inductance.

Fig. 4 af subject application USSN 14/259,011 is exemplary (reproduced

below}:
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Examples from the specification of the sublect Application USSN

14/259,041 regarding such reverse geometry feature arrangement and resulling

relatively low inductance are recited below re application Paragraphs [O050], and

fO056] through [0061] (emphasis added):

iO050] Referring to FIG. 1, in the multilayer caramic capacitor
according ta an exemplary embodiment of ihe present disclosure, a
ength direction’ refers to an 'L' direction, a ‘width direction refers to
a ‘Wdirection, and a ‘thickness direction’ refers to a 'T' direction.
Here, the ‘thickness direction’ may be the same as a stacking
direction in which dielectric layers are stacked.

iOO56] The first and second internal electrodes 121 and 122 may be
disposed to face each other, having at least one of the dielectric
layers 111 interposed therebetween, and may be alternately exposed
fo the first or second side surface $5 or 6.

10057] The first and second internal electrodes 121 and 122 are
alternately exposed {o the first or second side surface 55 or S6, such
thatareversegeometrycapacitor (RGO) or low inductancechip

eapaciter (LICC) may be obtained as described below.
 

[0058] in a general multilayer ceramic electronic component, external
alectrades may be disposed on opposing end surfaces of the
ceramic body in a length direction thereof,

[0059] in this case, when an alternative current (AC) voltage is
applied to the external electrodes, a current path is relatively long,
whereby an intensity of an induced magnetic flela may be increased,
resulting in an increase in inductarice.

fG060]Inorder to solve this problem, the first and second external
electrodes 131 and 132 in the exemplary embodiment of the present
disclosure may be disposed on the first and second side surfaces SS
and SS of the ceramic body 170 opposing each other in the width
direction so as to reduce the current path.
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[90064] in this case, since a distance between the first and second
extemal elactrodes 131 and 132 is relatively short, the current
path may be reduced, ... resulling in a reduction in inductance.    

Further exemplary information from the specification of the subject

Application USSN 14/259,011 relates to dielectric grain subject matier, as recited

below re application Paragraphs [0087] and [0088] (emphasis added):

fO087] FIG. Sis an enlarged view of pari 2 of FIG. 4.

[G088] Referring to FG. 5, the average number of dieleciric grains
iia present in a single dielectric layer 117 in a thickness direction
thereof may be 2 or greater.

Such Fig.5 of the USSN 14/259,011 Is reproduced below:
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FIG. 5

Claim 1 of the subjlect Application USSN 14/259,.011 relates fo multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed

cormmenis added}:

1. A multilayer cerarnic capacitor, comprising:
a ceramic hody [110] inciucing dielectric layers [111] and having

first and second main surfaces [51, S2] opposing each other, first
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and second side surfaces [S5, SS] opposing each other, and first and
second end surfaces [53, S4] opposing each other,

an active layer including a plurality of first and second internal
electrodes [121, 122] disposed to face each other with ai least one of
the dielectric layers interposed therebetween and alternately
exposed tc the first or second side surface;

upper and lower cover layers (112, 113] disposed on and below
the active layer, respectively: and

a first external electrode [137] disposed on the first side surface
[S3] of the ceramic body and electrically connected to the first
internal electrodes [121] and a second external electrode [132]
disposed on the second side surface [S4] and electrically connected
to the second internal electrodes [122).

wherein when a thickness of the ceramic bodyis defined as T
and a width thereof is defined as VW, 0.78WHoreq.TItoreq. 1. Z5Wis
satisfied,

when a gap betweenthe first and second external electrodes is
defined as G, 30 .mu.m.itoreq.Gloreq.0.SW is satisfied {Fig. 4], and

an average number of dielectric grains in a single dielectric layer
in a thickness direction thereof is 2 or greater [Fig. 5].

independent claim 8 relates to a printed circud beard having al least wo

slectrode pads, and such a multilayer ceramic capacitor mounted and solkiered

thereon.

Document 5 (D5) is entitied “Inductance of Bypass Capacitors; Haw to

Define, How to Measure, How ta Simulate,” and discloses subject matter pertinent

to the sublect Application USSN 14/259,011. Sea, for example, D5, page 13, and

related disclosure, in part reproduced below and relating to the use of both reverse

geomeiry and lowered aspect ratio for reducing inductance in a capacifor

femphasis added):

The aspect ratio imitation

There is a jimilation fo how low of an inductance can be achieved

with the reverse geometry approach. Hwe consider the aspect ratio
fenath divided by the width,

the aspect ratio for the reverse geametry part previously
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discussed goes from 2 to 0.5 (1206 to 0612}. Using the effects
established with that conversion, & follows that the reduction of 50%

in ESLshould decay another 50%for each halving of the aspect
ratio.

Limitation at lower AR3
AS yeclicnSs@  
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—
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Thus, 25 shows that it is known that both reverse geometry practices and

lawered aspect ratio features reduce inductance in the capacitor context.

DS also lustrated and commented on inductance in the context of a

reverse geometry capacitor having respective external electrodes which have a

gap between their respective pair. See, 05, pages 18 and 19 thereof, including

Fig. 12 as follows:

EALchanges with Frequency

 
Figure 12. Two distinct ESLs are apparent * measuring af self-resonance and well
above this Trequency.
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see also D5, page 38, regarding geometryrelative fo inductance for a mult!-

iayer ceramic capacitor (emphasis added):

Problem definition

A simple equivalent circull for bypass capacitors has three

major elernents thal users need to consider (Figure 1}: Capacitance
(C}, Equivalent Series Resistance (ESR) and Equivalent Series

inductance (ESL& and ESR are primarily determined by the

 
 

mounted fe a plane air inae cetreSaba!board (PCR,
wheretheInductance parameter may be of the highest
imporiancse fo the user, The vertical cross-section sketch shows the
MLCC part soldered fo pads and connected fo planes with through
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c ESR ESL
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Figure 1. Simole RLC equivalent circuit of a capacitor.

body fength CH4} stack
COVEr Pneight (71)

thickness 7 ;
AY?) mounting
° \ height (V3)

Figure 2. Vertical cross section of an MLCC monnted to PCB planes.
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Thus, per the foregoing, at least the exemplary above-indicated disclosure

of Decument 5 sublect matter as relates fo lowering Inductance for a muhilayer

ceramic capacitor is pertinent to the subject Application USSN 14/259,071.
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Third Party Submission for Application USSN 14/259,011

Document 6

Title: High Frequency Performanceof Multilayer Ceramic
Capacitors

Authors: Sakabeetal.

Publication: 1995 IEEE document 0569-5503/95/0000 Pages 0234-0240

Concise Description:

Document6 was published in 1995, prior to the earliest possible priority date of

June 14, 2013 for the subject Application USSN 14/259,011.

The subject Application USSN 14/259,011 is entitled "Multilayer Ceramic

Capacitor and Board Having the Same Mounted Thereon." It relates in pertinent part to

a particular capacitor arrangement which results in a reverse geometry capacitor having

relatively low inductance.

Fig. 4 of subject application USSN 14/259,011 is exemplary (reproduced below):

AAAAAAY 
Examplesfrom the specification of the subject Application USSN 14/259,011

regarding such reverse geometry feature arrangement and resulting relatively low
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inductanceare recited below re application Paragraphs [0050], and [0056] through

[0061] (emphasis added):

[0050] Referring to FIG. 1, in the multilayer ceramic capacitor according to
an exemplary embodimentof the present disclosure, a ‘length direction’
refers to an 'L' direction, a ‘width direction’ refers to a 'W' direction, and a
‘thickness direction’ refers to a 'T' direction. Here, the ‘thickness direction’

may be the sameas a stacking direction in which dielectric layers are
stacked.

[0056] Thefirst and second internal electrodes 121 and 122 may be
disposed to face each other, having at least one of the dielectric layers
111 interposed therebetween, and may bealternately exposedtothefirst
or second side surface S5 or S6.

[0057] Thefirst and secondinternal electrodes 121 and 122 are

alternately exposedto the first or second side surface S5 or S6, such that
a reverse geometry capacitor (RGC) or low inductance chip capacitor
(LICC) may be obtained as described below.

[0058] In a general multilayer ceramic electronic component, external
electrodes may be disposed on opposing end surfaces of the ceramic
body in a length direction thereof.

[0059]In this case, whenanalternative current (AC) voltage is applied to
the external electrodes, a current pathis relatively long, whereby an
intensity of an induced magnetic field may be increased, resulting in an
increase in inductance.

[0060] In ordertosolve thisproblem,the first and second external

electrodes 131 and 132 in the exemplary embodimentof the present
disclosure may be disposed on thefirst and second side surfaces S5 and

S6 of the ceramic body 110 oppasing each otherin the width direction so
as to reduce the current path.

[0061] In this case, since a distance betweenthefirst and second

external electrodes 131 and 132 is relatively short, the current path
may be reduced, ... resulting in a reduction in inductance.
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Further exemplary information from the specification of the subject Application

USSN 14/259,011 relates to dielectric grain subject matter, as recited below re

application Paragraphs [0087] and [0088] (emphasis added):

[0087] FIG. 5 is an enlarged view of part Z of FIG. 4.

[0088] Referring to FIG. 5, the average numberofdielectric grains 111a
presentin a single dielectric layer 111 in a thickness direction thereof may
be 2 or greater.

Such Fig.5 of the USSN 14/259,011 is reproduced below:

 
Claim 1 of the subject Application USSN 14/259,011 relates to multilayered

ceramic capacitor subject matter, and recites in pertinent part (bracketed comments

added):

1. A multilayer ceramic capacitor, comprising:
a ceramic body [110] including dielectric layers [111] and havingfirst

and second main surfaces [S1, S2] opposing each other, first and second
side surfaces [S5, S6] opposing each other, andfirst and second end
surfaces [S3, S4] opposing each other;

an active layer including a plurality of first and second internal
electrodes [121, 122] disposed to face each other with at least one of the
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dielectric layers interposed therebetween and alternately exposed to the
first or second side surface;

upper and lower coverlayers [112, 113] disposed on and below the
active layer, respectively; and

a first external electrode [131] disposed onthefirst side surface [S3] of
the ceramic body and electrically connectedto thefirst internal electrodes
[121] and a second external electrode [132] disposed on the second side
surface [S4] and electrically connected to the secondinternal electrodes
[122],

wherein whena thicknessof the ceramic body is defined as T and a
width thereof is defined as W, 0.75W.ltoreq.T.itoreq.1.25Wis satisfied,

whena gap betweenthefirst and second external electrodesis

defined as G, 30 .mu.m.ltoreq.G.ltoreq.0.9W is satisfied {Fig. 4], and
an average numberof dielectric grains in a single dielectric layer ina

thickness direction thereof is 2 or greater [Fig. 5].

Independentclaim 8 relates to a printed circuit board having at least two

electrode pads, and such a multilayer ceramic capacitor mounted and soldered thereon.

Document6 (D6)is entitled "High Frequency Performance of Multilayer Ceramic

Capacitors," and discloses subject matter pertinent to the subject Application USSN

14/259,011. See, for example, D6, Fig. 1 reproduced below and showing pertinent

multi-layer capacitor structure:

MLC DESIGN AND EQUIVALENTCIRCUIT

The internal construction of the MLC chip is shown in
figure 1.

Ceramic Dielectric

| Temnination

 
Figure 1: Cross-section ofMLC Construction
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In addition, D6 indicated a variety of structural configurations which were

considered, including a so-called "Cube"structure asillustrated in “Table 3" of D6,

reproduced hereafter:

Table 3 Samples to be measured

Temperature COG Characteristics
Characteristic (0460 ppm/°C, -55 ~ 125°C)

100 pF

Dimensions
14

EIA 0603 (Units: mm)| C¥be:CUnits: mm)

Y5V (F) Characteristic
Characteristic (+30% / -80%, -30 ~ 85°C)

Use Ultra High Density High Frequency
Circuit Digital Circuit

Dimensions oo “Is

“<9
0S

EIA 0402 (units: nm) (units: mm)

 
Such subject matter overlaps with low aspectratio configurations of the subject

application USSN 14/259,011. Thus, per the foregoing, at least the exemplary above-

indicated disclosure of Document6 subject matter as relates to structural configurations

for a multilayer ceramic capacitoris pertinent to the subject Application USSN

14/259,011.
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7] a2 JRASo] Baya Yr] a2 SASH) Aol] Aelojz, a7) Hepa &

ajo] Zo a7] ALL SA(S3)a} abr] a2CSA) Able] Agel BS, abl A

Zo] Bal] Se 7) Ae) Ba) doug ayy SAS +H ae.

54-8

000092



000093

AlS SAP: 2013-06-14

cits 47| Ae) Bal ZojeL 2 SS We} Fa, oS < w < Le ee

42 th,

25> 47] FAA) alelS YF Yo] 50nn o]4b 500nm o]s}el = ge},

2 27) AL La Ue ASL A] Ae] Bale] a1 B aja Wa, s4)

oRve aA las Gas + wl

 

<27> 37] AL BR a2 Pas 7] alee} Eade} all 2 a2 =o] ost

oY Bae a ghey.

<28> B37) age o7] 1s Nebel AwWeAle S| all A ale Spade] AAP

Bae + alt}

<29> S7| 4q82 47) Se chet vyAee| all & a2 ease] Sebh

ol Sea - srt

«30 a7) as Fee a7) FS MAS AMAAS) al Sl a2 yeass 44

AAS al 2 Al? A= Wee ol-folad + att.

<31> 7] Al BR ale AS Wee B7) Ae Metre] ABWALElS] | WOR 4

= 2=A(offset)a - Wr.

<32> a7) As AES Ae) Fe AS AWS 71 MPAs SANE A

 
12 a2 a+ AE} 2 VRA+H age 4B ad at HES ojHo]a

Sty.

54-9

000093



000094

<33>

<34>

<35>

AlS SAP: 2013-06-14

[eg9] aa}

B Pgo] Ga IAF Apo] 9] Dol7p Bop BS aepel AMAleponal

Bale 2]S2) 7] AF] 2lstxfo], oftAE ko] Alacoustic noise) AAA)

a at

eet, B Bd GS 4S Ae AWS 7] Ae) At AAS

E12 2 8g a Asyel Ge 4s Ay alas ves A

I bhrr
i
Bugs) YA) Yee] eS Fey] Bas ep Wales},

in Ge re
p
% 29) Bah xp] Eo]ep.

tn fsrir tn 19} PA'S OPS Meee.

al on rir Hm 49 7 84 of Smelly.

62 19) Ae Mebel AMA} las) S7] to] Ate BGS HA
uu

E7? E69 BAeelrt,

= 8e E69 HS ANBA pS Ba ESp,

54-10

000094



000095

AlS SAP: 2013-06-14

26> % 289) AGqe Fe] AA] 4S aE wd + lon, Bagg

WOola ASS ANGIE 84S AS oye}, Sa, Bo weg A

d= YAM QRIA AVS Aa A2 WS gs aaa agap

BE BASS MAL Ftea ue om
o

ae oe + od qc => a \cA fA fa om, Js. ol ae at 4c

<37> Bll Hallo), OPA Babe) of FA RAS

LAS 4 2G8 > VE RS ae

38 aya SM2 BBs Bhs] Age) MeABB aAMS PR

© APT, el Ss 2 AIS BAA RAs] Meso] SIS Aujate] ye

ULL, BIA AMS Sse] HG PL]Ae Hare EA BS go]

Ey We,

<30> ae Aq Ze 7] ay Al E

54-11

000095



000096

<40>

<41>

<42>

<d3>

<d44>

<45>

AlS SAP: 2013-06-14

ol, apa Bas Qa] Beae algae aged.

Elf 2 B89 4 ange te Ae Mets AMAAS eps At

 
Ee Bugs] IAN Bee] Pe ep] Vals yep AES] Ty,

= 3e: E 29) af ApAlEolct,

a bsrir & 1 AAS GE GAEolcf,

 E1lw4 = 48 @234, = Se a aaa we 4S eel A

AANA) FAMNSCIDS Betsey, AZ eee al, A2 FAG, 82),

AZ YRRS Ml, AZ SASS, 56) 2 AZ UPRE Al, AQ AWB, SHS

AAS MA SACO: 37) FAASS Abele Fal AZ UPHES wl

al=]4, Atv] all SA(S5) HE AQ SASOSe WHE eye BS] al 2
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USES SAGLSA, JFAG ela Ade + Ve.

47) aebe] EeayCLlo) 2) ACT 7b 0.75 Tube] APs Ase Aete] A

AALS) BA BS PAA FS tt.
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000102

AlS SAP: 2013-06-14

“Tle 4y7| Aebel EaCLloye| FACT) 7} 1.20 Bsbsh= APA Ae Aebyl

ABAS 2]zo) ALBA Abr] AMAL} 71SolaAl Aa Wa] wast + gl

ch,

ts BY, PP] AL PASS Br] M2 YY-AI192) Apo] 9] BBS Ce}

DSA, 30um = G = 0.9WE Great = gic},

<73> S7] ALL SAASCBD st A?) a2 242A=C182) Abo] 2] PACS 30um

<G < 0.9W9] BYE Zag¢CeY, FAQ DZS AGE +S gery.

<T4> 47] All 2]4b aS(131) 2} Az) a2 2)als (132) Abo] 2S] z7ea(G)°)] 30um

WA APale Be) AL APA SUSVYs Bz] a2 2 A132) Ape] e] AA

(G)°] Ut Foe, AE BGO) Bas — gc},

<75> AZ] all 9)2AS(31)5 47] a2 2]44=(132) Abele] Zac] 0.ovW=

AS BhoB) a1 YAaScsys B) a2 9Raz(32)9) So] Br

sto] 7S] AG A4°) SoS POE, D4 GE SSS TUS + srt.
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<76>

<7T7>

x78

<79>

<80>

<8L>

AlS SAP: 2013-06-14

me, 4At7] BS] Baiiode] 2S Ll 2 2S WeeSA, OSL SW SL

ZAQORA, AS Aelv) Aqaeqe] Iaeags= AAA+ ad,

Jamea], B wgo] Y AAV] pS AS ayes] dapPee a dada

Ba + Mo, A148 Vso] Hae + Wet.

aa, Bode) a Asal med a] see AM S(13)9] FARE 10

um UA] 1l00pme = Bitt.

7) SE AW S(113)2)] FAS 10pm U4 100pme SABOEW, FA

FLEAS + MO, ayo] OPE IS Aa AMARS jae

47) 34 AR SC113)2] FA} 10m HIS APS AMS] Fay 4

 
doh ult Beko] WPS FH ep.42

7] a AWG (113)2) TAlOOumS #shAHS a4 AY Se
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000104

AlS SAP: 2013-06-14

AM] ay FAG Volz AshSr He Me.

<83> At) AAR AW e119) Fae 3] ASS 4) Boe, 27) st AWS

(134 SAqAu FA SAS 74 Fa, US SS FS + WE BF 

WolAl ae Re] Fea a gltt.

<B> ESE E 49) 2 94) Feely

<B> E58 2R5F, A) PAAS1DS FA Peo Sa We TAA oo

della) =7F 27 o)4bS Pea = 9

“Be 87) FANS+4) YGLS St Be FAA TaM1la) +72

AVS PEPER, YFAG Lozs APs +H et.

<8 | FASC) +4 PG2S Sy Ya Hala uddila) +2

AUSS Aas, S INA APS BAe) uSclel(grain boundary) +2] G@2z

Was] ast Ql) eataee] MAR] Srbshal sla, Say Ne Abel 4

WA] ANES SA FIYOR YPFAY VoAS Srpa|ylal ep.
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<88>

<B9>

<90>

<9L>

<92>

<93>

A, EAT So]RE GS +

AlS SAP: 2013-06-14

aa, 27) aa SmA1a)e PE Yo} 50m ol500m lapel F

x6*

At?) PAA, Tae Clade] Ba VMAS 50nm o]4+ 500nm see BA GOe

2*

4e7) Hala] Lealeldilade] Bet Ys) 50mm YA BPS Fela] Lal

 32 + UO, ole Gato] Addo, awe
¢

Ae, w2,
a

S&S are 4a
IN, °

2 so ae ‘Ho SS, ene

=“ she AS ete] AMALAad Ses Tele + gt.

a7) #-31a) aajel(iade)] Sat Fe) 500nm=S 4zoe Ab+
r

ao. ra s,

ale} ge] Ue AAl, wale VES le] Aa] aeele] Base on Jf.

o] Ss] YS o]e VMspo] AY of FAQ Lol sy} Brrspa] Beh,

47) AasC1) AOe SS Ba Aa] tadlla) +s}

aa ayeldlae] Ba WAS SAsh-= PHS SLs] aats|4) Gor, Ed

se] eee] Bae] 4S Bs BAS FAAS] ACSEM, Scanning

Eletron Microscope) 2= YUAS aga S4e +— ge.

de So, & 25 2°] WAS EayC10)94 Aol.) Were] Sepa] a
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000106

AB SA : 2018-06-14

Aba At AU] 79 (SEM, Scanning Eletron

2a G9 ta Also] THayA], Ze] Ure

Aat FAA]ella) + B FAA 2a

Mla] VF YAS ae

<4 St al2 UY 4l=|(121, 122)°| AlN Sq

J au) |x
{Ne
2& Oy, oly ox quis 4 x, ‘a

<95> +7] a1 2 a2 Gee AS(121, 122)2 47] Wee] Badioe) all 2 ay

2 UM(S3, SSBEE UMC] Ase AQ += glory, ojo] ales AS

of}. t},

<96> oa | AL?+7] ALL @ Al? SPLASCIB1, 1322 Ab7] Aebe] Eaciioye) al

Blo al2 FACS], S2)e] Aso] HAS + ghort, oe] Asse ale of4ry.

os JAS Be Pg] a ASH] Ss AS Aes] ASAE S| az

| Hate] ABA, ojo] Mae Re yy

«St Bago] 2 ANVeo HS AS Ae Aas] az wWYS Hal,

E] eka}tat}#(BaTid:) Fo] POS Sate] AYA FeayZqe azo e =(carrier
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993

<100>

<101>

<102:

AlS SAP: 2013-06-14

film) fo] EX 2 ASS] Be 7] Ae] TU AES chase, ea Fal

Al Ge BIS | arp.

27) TAY AAA ES Aes] ES, eI, Bale Seq eae a

424i, Av) qedSe Sole Boe + pmo] FAS SBE AlE(sheet) #

o% Ase $Y

Heoe, Ua 27 Be 27] 7t 0.1 4) 0.2 nme, 40 Wz] 50 Bee

YU tS Bee dase Bad NIsSS aaa.
 

7] 2WA/E eo]7] Upass Dag aWolaeke

 
   

BEXUFASS BA F 400 U2) 500G ASetoy ARSay  

47] MNS] FY LE FeAe] BYNES Asse] ASS BAH

 
   

S22, 47) Wee] Bao] all St a2 Seal al Aas 4B at IN 42, -1
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<103= oja+, AAlqe

MB BAR: 2018-06-14

2 80 Bdge Gs 4s) Agsz, B Bo} ojo] go

a aes} Bla ofl] et.

<10d> Ala cf

< 105 Boubgo] AA] aoe ula oo] me as ee] Aaaqe a7]s+ Po}

All A=] LU}

<106> ELEM}(BaTids) oo] HS Leste] Aaa Feels lel] We

(carrier film) #4o] EX @ 2AZ1.8 me) FAB AZM BP AS) sep

a4 ABs upbeat.

<107> Heo, Ay) alee

= TMwsa Fate] UE ASS |

<108>

jo

4 olpir 2* = do ,

o] Bas) aleve) al Aj=e2] StAba

SAS 85 CHA 1000 kef/em GY zACS FY

34) 2 (isostatic pressing) 3+Qt},

<109> 3°] Gag Ade) Sse AW aq gas adsaa, ava ae

TH) BS] yJohA) 230 C, 60 AZ FA So] Gupelgqs Aawesp-Acp.

<110> o]#, 1200 CHA Ue Ato) ASe]z) SEZ Ni/NiO PA Ar BO w
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<111>

<112>

AlS SAP: 2013-06-14

tT} YS 10° UA] 10” atm] HAART SARMAI4 Ader. Ad =z a

& 4 AMA] A Abo] SE Sox SLX WS OF 10 mm 0.5 mL XW, 1005

Abo] 4)O] AU, Of 7A], alt eahie 2°) x S(LxW2= +0.1 om Ue] B9= 4

ol, xe, EI 2 fla2 TSA] Also FFAG SoA, USP SH, AD BE
——?

St do ye Fl Ms
—E YyAZES AANA.

U4) # sae Ae Mee] AAMAS] ACH) AB] FACT) S|

BECO FF SE 7] BS Fao We AFAR SOSA aaa, Uy ry 4cl xea

| a+, raade4 ea eeoe Sg Ba taal uel] pe oF 27]

2 ata] 2a Daaar,
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<ll4>

<11l5>

<116>

<1L?>

[>

> REEA 0.01% UB] ob

> BEES 0014-19

qo=

54-26
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AlS SAP: 2013-06-14

<lis> [3% 2]

 
119% x1 BAB 50% o] 4+

<120> AL AEE 1%-50%

<121> QO: BEES 0.01%-1%

<12>. OG: BEB 0.01% u)yt
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AB SA : 2018-06-14

 
“124s x1 BREE 50% ©] 4}

«125 At BEES 19-50%

<126> O: EAS 0.01%-1%

<127> Or EGFR 0.01% U] ab

<1 28> Ab?7]1 WS)8S BRA, 4A] Aleae] Bale] Pais: =e]

0.75W < T < 125We USshs Boo] YFAA ela AgsyS As 2 F

54-28
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~129>

<130>

<131>

<132>

AlS SAP: 2013-06-14

Se], BBS By) Ae] Bao) FAA 1.gowed ASEFu ene et ole xs

He] AMIS do] AB) 7 S01] AF PE Lay WATS a F

eh.

FE, BLU£3& Beha, she AMS] Fat Loum WA 100 uM

BUSHE Blo] PAL Wols AWS] BH} Moo}, Alay eee eh

4 tf

AMS] Pat Br] H3] WS Rep yAl, Sumgl Bons us

So] US Ale}-go] Zab Ble@4, 120 SF 150nmel 2 Poe VFA ole

oH] EAS Fads] FA WO So Ba Gaal age+7

Lal Aol AS Ae AMAT SON Ge FAT] BSays ser 7

He SA WSSth ws Sak, We Bt We2Ad SFye, aft:

LEEPUSAT.
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000114

<133>

<13d=

<135>

<136>

<137>

<138>

an

Or BBS 0,01%-1%

O: BRE 0.01% Tat

7] EAS ARS, AZ] falas 74

54-30
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ne

AB SA

 
We

eon Soo

ael(illa) +7} LAS APel= cael wr e]Cerain boundary)

» 2013-06-14

=Oo rat pe WWof 4

4 Ae, sbe Hi



000115

Okt}.

Hy y7] Ala

ean
T

» 2013-06-14

o-Lee =

Pals

2
u

1B BA

oh

i

et

alt 2]

128

(W)3}

o

aE=

a
AB

E19]|

 
AF

Aa

fe

~Tyg)

Al

al}

at=QoZILA\A

eas

Oo
oO
=AVES] WAS

= 1393.

4MS
iraK

SATy.

  
5]

ytan

 
Be OLS Gey

<140>
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» 2013-06-14IZ 2AiR

a

L%~50%

0.01% F]

MEER 509 0] oF

Bas 0.01%-1%

my

Ot

<l4l>

<142>

<143>

<144>

  eoNIPndre<ne.gOWycuiaBBe5=ofaoUFeo<n=xFFA=—aulacs=2iB23=¥ze)ByeaeLLne,neae—_—aTJKOTtoaONoyasOWSG™—aNxexcowMeomSwmoesofFfe‘2>xmnNTN~“<=>nHa_ weAfci“°wDoeynrcoia|_Wowaoy:*<ao1otmt&onmb=mooenNx~STh—, Wwaobatb©Koial“<a&xWw===™"all™oeNTTeANiso:on™—pt™~=xJJ{phROBSNrxalla=i‘alxOayaoeqraJod ;oeBRoya=TOl”oOareoeiewealTh=ooBIixjo0oeNra=<arMoos=DymxXBlNonXKHLOamVI+Tb“4ae=cS2-cooOalWWmeLoos8,ar\uloeof;OMaywlabTeoh. ahalol=ao-aNT=ol~ROeBx°nie|co~~6SolmSWo.aKBy]Ld—=JJOWAab=.joOWSofaafeAAAAA4csg#gVvVvVvVvVv
54-32
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000117

AlS SAP: 2013-06-14

 

150% &7e & 69 BAmo|c.

<l5L> Be & 695 Fe Sa Heo]eS AA &olct,

<152> EOE & 69 £ FS A8Ro] WS BE,

<153> E6R ERTS B20, 2 Bl) Bae 4S 45 Wes AME COO)

Yat 74002 45 AY AMA) FYIFES AGE UAVS

AVEC210)F, UAE210) SAAZ 1454 4€4aq S oles] As

HE(221, 222) LPB}.

<15d> 37) A= Hoe 7) Ae alee) AMES] aL 2 a2 Ye Ascigl,

132)3¢ 42} AAS al 2 a2 AS HEC), 2222 FHA | art.

<155> oj, AS Aeee) PSAP ECO) = SHE 7) B)SC113)°) SSol] HAs] a} all

1 2 a2 34 AS31, 132)°-] 44 al 2 a2 A= E221, 222) Aol As

Al ale Seal SABC] Sey Hs S7/(210)4 AAs AAD

a ae.

<156> & Bago GE AAeAo] Fe Fe MS AAA(1009) Ad WR

(200)e] Mela], 37] S48 Q3N2 a7] Fe Weks 7] HALE (100)2] all 2 al

 2 SRA+(131, 182)2] A4o] 24a = Yoru, col astsle Re ofcrf.
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<157>

<158>

<159>

<160>

<1l6l>

AlS SAP: 2013-06-14

So], E6R BTS B28, 87) S4YO30)8 37) Fe Wee] Aa

AJEC1O0) 2] aL SL a2(131, 132)°] Sette] AQe a ghey.

Ast eo] AS MAS, AMAA) 7 VHBIS7ACIOo] ASA Beal

AW AGS MSA OL F_AR Lo] Z7} WR = eh.

om, all SL alo A HS(221, 222)9] azle AS Meee AAACO

OVS] All S a2 24S(181, 132)z} al = ale AS wE(21, 299)2 Aas

= £719 (230)9] SS SAE AR} SF MOM, oA Sr BY (230)9] ofall

me} OFA o]S9) a7\7h RYO} wey.

Ae AGS 7) HA AGO) VAWMS7) Alo] AAs teeas a

Be Aq) A002] ce SA B48 al 2 ae 32 ASS, 12449)

Thea asso] 7A, Faas) 2] Sead BSeCInverse piezoelectric

effec] Ya} Me=] SACOG Fa] Vos Mes Fes BA HU, Al

BQoa2 24 as (131, 182)9] ¢ SAYS Mors Ry} (Poisson effect) Aa

eee] ACO Pa MSR] abe} Pay BY pa NARS Spall

acy.

47] Pes} dae FAAS, 4S Ae) Aq Fa wees

54-34
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000119

= 162:

<163>

<164>

<165>

MIB SAL: 2013-06-14

20 n>] WHE BPs], Zo] Weoe SF 4 nm BA YHOS OF 2 nm] WI

2 waystal acy.

=Js,
41 cay Ji 2, St ofp zo Su, 48 a > at So, ie oF, oS r&, x 42, re = Js, of Je ra, & oft ot, 4a

B 8e Qeaa, B ogo; oe aA ager, 47) AS Wor Av] A

Se Mes] AHAC00) 2] A AASASHE AL RB Ae As WE

(291', 222')s- a]2 als(132)3 AAS aa Fo a4 AS BE(893', 294')

Eo) ola +p ghty.

 

EOS Heed, E Bo EH UE SA PEA, 7] All B a2 As

AECQ21'', 222'')e ae) Ae alee] AaqAeS] | Yeoe AVE QA

54-35
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<166>

<167>

<168>

ALS QAR: 2018-06-14

(offset) S FF ott.

37) & ol US E S85 HE ASA] GSE, a7) al 2 ae as

BHE(221'', 222'')7 a7] Ae MAS ARABS JS YPFOE AE OE 5B

=
i

(offse 44 pe S Yt] ta) 40) Yd HF go fFAY molzel AA

Ashe US $e HVT.

re ni off o|oO om (tH ro mz, ay ol Buy ye a 4tA i re 2 42, ay ro ox 4a |r a 2,
oO

2,G anh

100.5 Ae Mee) 7A) A 110; Ayebe} all

11s FAA llla: +414] az?)

A WE] He

23 34 AWS 113; 3} AWS

121, 122; al @ a2 ye as

54-36
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000121

AB SA

131, 132; all @ a2 Bh aS 200 ; Aa 7)

210 ; Sas) 27] 4

221, 222, 221', 229', 293', 294", 294'' 999'' » al] UpAy

230 5 44%

54-37
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Al4 A= WES



000122

AlS SAP: 2013-06-14

37) Ades Abela] Pal AS HBSS MAE,7] ALL FeA(S5)

i 2 SW(S6)0 ute Seslis B-pol all 8 ale UP Aaa xGspo

eee] a ot 5] rt HE] 8of'
3

47] VenSo] LY D sho] AA APD ay AMS D

37) ee] Zale] all SeACS5)o] BAs|t, dl aL uaa a7

re 4y SL IND = 2, Om ttle eBhy oly rir ey olplr = wy 42 aac) “A > aH

[are 2]

alee ate y,

54-38
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000123

AB 2A : 2013-06-14

47 FP AMS FAS um VA 100un] AS AY AMA,

[A743]

Ao SLO],

7) Aebe] BAO] Fa Bo] aL FeUSL) BQ aD #WAS2) abel} ey

Ja, 87) Mey Ba] HL a7] aL BRA szo] BRA Ay] all F1A(S5)a}

7] Al2 AAspo] Bays a7] aj2 Se (86) abole} Azlo|at, ab7] alebe]

Alo] Zo 7] All FEPICS3) 3} 4E7] Al FERUCSA) Abo]e] AzIel Be, ab] A

42] Bas] FS 4B) Az] Bal) dolar arp At 4S Ae as

Fe 4]

AB Sol] glo} 2

J7| Ay] Ba] ASLSS We} Pa, OL < W < LS Vea:

Az ajebe] ASE],

[ors 5]

Also shell,

O77) ala) “alee Bat YAe) 50um °] + 500nm °] 8-9) Ae Aeps| 7

54-39
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AlS SAP: 2013-06-14

aA).

[are 6]

ALEBlo Ay,

S7| all RB a2 WA ASS 7) aMebe] Bale] all A a2 WAG, 34)

ts
eRe Aye last] Bad 2S ae ae.

[are 7]

all eol] e144,

P, On, olae47] ALB AQ YRATS a7]ep Bays] A BW A Fea] al

[37% 8]

ES $= UAH 7] 4:sJB Eo) 49 Az:

a7) Jag27) Mo Ad AS Ay AWG: 2

47] AF Mus 47] BS Ay ages

4, wl AS Aes) ase Faases eee, Ae oERE al, ale

SWS], 82), JH ASRE AL, a2 SACS, 86) 2 AR URE Al, a2

GA(S3, SOS FA] Aycpe] Beals} Ae] FAASS Abel] Fa AS WesE

54-40
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AlS SAP: 2013-06-14

= WMma|s|e], 47) Al S685) HE A2 S(S6)°Ce ade bese BTS

 

AL?) SL AM So] FASE 10pm YA 100pme] FH Bete] AMS) 4]

[ave 10]

ASB] gle] Ay,

7) ete] Bale] Pale a7) al FACS) B a2 FWS2) Abele] Ag

A) Ae Bal] SS A] aL MRAFO) Ba B7] AL Sec95)3}ace kJ

54-41
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000126

AlS SAP: 2013-06-14

37| Al2 Sasso] Bs ar] ale SM(S6) Abele] Aelolar, 47) Alepe]

A]2| 2olss 7] ail YRA(S3) ae abr) all2 VEMICS4) Ake] e] Zeal Be, a7) al

eee] Bao) SS 7] ete] alo] AZojscp BAU SAM AS aepel ATA

om 40, nid on 7|

[are 11]

Al 1lOsol] Wey,

ito ro
NN

Ot,ri4t7| aAjete] Bale] 2S. 2 Se We aa, 0.5L < W <1

Ae yer] AMA] Aa ae.

[av 12]

AS ekel] glo} Aq,

Ay) faa] tdlel2 Bat Ge] 50nm o]% 500nm olSbel AS alee] A

AALEL S| Abed 7] Rb,

[are 13]

47] all a2 UA Ase Az) Alebe] Eade] all SB a2 WACS3, S4)

oeye] Wg4e] ol Aso] Ad ze alebel AMlele] Aa 71d,

54-42

000126



000127

[gre 14]

AB 2A:2013-06-14

AB] glo] Aq,

AZ] Al WL a2 2) 9ae- Ab7) ajeke} Bajo] alr wo aja Ae] bet

| Basse AS Mee] AewAlee] Ae 71H

[37% 15]

ASB] ho] 4

37) &EYL2 a7] 8S Ae AMAE AL BD ale sea

aad 4s aay aaa at ae

[34% 16]

ASB] LOA,

7] Seas

all 2S| Aq =]a =I

7) 2AER) ARALES] all Bo oal2 2

4% Aepe] Ameo] Ba 71.

[avd 17]

| Pepe

|B eo] Glo] A]

ALZ] A= qre At 7] aye A ee] 7| HAE] e] All 2dl Al2 9]

54-43
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AlS SAP: 2013-06-14

Saye al 2 a2 as q#ez Fda As Aes] AMA As 7a.

[474 18]

AL17ShO] ol Aq,

47] all BS a2 AS Bee A] AS AES] AMAlele] FS Paeou A

2 22AM(offsetad AS Met MAAS) AS 71H.

[are 19]

ASsol] Qo} Aq,

ri a47) Ay yee 47) AS Aa Aso al JRaAsy aay

HyQ a2 A} HES} a2 7RAS3} dase Ag WY Ald AF BES o]-Fo}Alho

ge qe] AM La at,10

54-44
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AlS SAP: 2013-06-14

[2.°FAq]

BUGS FAASS BMH, AZ PME Al, A2 PACS, $2), A

BPRS All, W2 SA(Ss, $6) 2A ce peial, W2 WWS3, S42 7

42 Nee Hall, 7) TA AMSS AbelFa AE UMPIRES May, a7

all $0(S5) EL a2 SUG6)OR wR Leds BPo] al @ alDuy a

 
Se Sts] oe] Bee Fe Re; 87) HERS] Be Y ste] Aa

7 Se) SB a7] Mee} Bale] al SA(So)el] BA, 47) Al

 UPAsts} Al4oe AAPL al WPASs- AQ Sas@asz, ay

 
a]2 WRATH W1Aos WAVE AQ HAS e SPT, a) Wey Ba

ut Ab) Al2 24a Apolo] AAS Gea Be, B0ym =< G < O.WE WSs,

37) rade +4 beoe Ss Ba taal audlel 7b 2A o|As uWHst
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132

54-46

000130

110

 
AB SA

131
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AlS SAP: 2013-06-14
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AlS SAP: 2013-06-14

   
54-48
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AIS Ab : 2013-06-14

   

 
:EEAA

jPS+

APTIIIITETI=e
Ze

 
   
 
  

111

  To
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AlS SAP: 2013-06-14

 
—- =

Z
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AlS SAP: 2013-06-14
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AB SA

230 209100

132

  

54-52
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L. 210 230 221 oe
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AlS SAP: 2013-06-14

  
[= 3]

100 230 223' 280224!

132

110

131

Ww

L o19 230 221' 230 222" NN
200
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UNITED STATES ParENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘l'rademark Office
Address: COMMTSSIONER FOR PATENTS

Alexandria, Virznia 22313-1450Wwww.uspto.gov
 

 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

14/259,011 04/22/2014 Byoung Hwa LEE 093814-0302
CONFIRMATION NO.5037

20277 POA ACCEPTANCE LETTER
MCDERMOTT WILL & EMERY LLP

the MeDermatt Bling HOANN0
500 North Capitol Street, N.W.
WASHINGTON, DC 20001

Date Mailed: 07/15/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 07/10/2014.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/ctuazon/

 

Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Tinforr

jark Office (US
en recuids oF z

under 37 CFR 3.74e

Address’ SAMSUNG ELECTRO-MECHANICS CO., LTD., Maeyoung-Ro 150
(Maetan-Dong), Youngtong-Gu, Suwon-Si, Gyeonggi-Do, REPUBLIC OF KOREA |

o

A copyof this form, together with a statement under 37 CFR 3.73(c} (Form PTO/AIA(6E or equivalent) is required to be
| Filed in each application in which this form is used. The statement under 37 CFR 3.7X{c) may be completed by one of
| The practitioners appointed in this form, and mustidentify the application in which this Power of Attarney is to be filed.

SIGNATURE of Assignee of Record
; 44
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act cf 1995, ro persons are required to respondto a collection of information unless it displays a valid OMB control number

STATEMENT UNDER37 CER3.73(c)

Applicant/Patent Owner: SAMSUNG ELECTRO-MECHANICSCO., LTD.
Application No./Patent No. 14/259,011 Filed/issue Date: April 22, 2014
titled: MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON
SAMSUNG ELECTRO-MECHANICS CO.,LTD. , Corporation

 
 
  

 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patentidentified above, it is (choose one of options 1, 2, 3 or 4 below):
 

1. Lv] The assignee of the entire right, title, and interest.   2. An assignee of less than the entire right, title, and interest (check applicable box):
 

Li) The extent (by percentage) of its ownership interestis %. Additional Statement(s) by the owners
holding the balanceof the interest must be submitted to account for 100%of the ownership interest.

C] There are unspecified percentages of ownership. The otherparties, including inventors, who together ownthe entire
right, title and interest are: 

  

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

3. [| The assignee of an undividedinterestin the entirety (a complete assignment from oneofthejoint inventors was made).
The otherparties, including inventors, who together ownthe entire right, title, and interest are: 

 

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to account for the entire
right, title, and interest.

 4. CI The recipient, via a court proceeding or thelike (e.g., bankruptcy, probate), of an undividedinterestin the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interestidentified in option 1, 2 or 3 above(not option 4) is evidenced byeither (choose one of options A or B below):

A. [| An assignment from the inventor(s) of the patent application/patentidentified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 932731, Frame 9978 , or for which a copy
thereof is attached. 

. [| A chain oftitle from the inventor(s), of the patent application/patentidentified above, to the current assignee as follows:

1.From: To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame _ or for which a copy thereofis attached.

2. From: To:  

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collectionof informationis required by 37 CFR 3.73(b). The information is required to obtain or retain 4 berefit by the public which :s to file (and by the USPTO ta
process) anapplication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to taxe 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO.Timewill 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.

ifyou needassistance in completing the form, call 1-800-PTO-9199 andselect option 2.
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PTO/AIA/96 (08-12}
Approvedfor use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unless it displays a valid OMB contra! number.

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , of for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereof is attached.

To:

The document wasrecordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document wasrecorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

 Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1){i), the documentary evidence of the chain oftitle from the original ownerto 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 (whosetitle is supplied below)is authorized to act on behaif of the assignee.

/Bernard P. Codd/ C July 9, 2014
Signature Date

Bernard P. Codd 46,429
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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 abandonmentof 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 recordsis
required by the Freedom of Information Act.
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 administrativetribunal, including disclosures to opposing counselin the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Memberof Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matterof the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m),
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and tor review pursuantto the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records managementpractices 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 recordsfor this purpose, and any other relevant (/.e., GSA or
Commerce)directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subjectto the limitations of 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandonedorin 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.
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 awareof a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARKOFFICE

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND
DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

   

  
 

 
 

     

APRIL 23, 2014
PTAS

MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING 502778093
500 NORTH CAPITOL STREET, N.W.
WASHINGTON, DC 20001 :

UNITED STATES PATENT AND TRADEMARK OFPICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT RECORDATION BRANCH
OF THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE COPY IS AVAILABLE AT THE
ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION
 

CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE PATENT
AND TRADEMARK ASSIGNMENT SYSTEM.

QUESTIONS CONCERNING THIS NOTICE,
BRANCH AT 571-272-3350.

IF YOU

1450, ALEXANDRIA, VA 22313.

 

 

  

 
 

SHOULD FIND ANY ERRORS OR HAVE
YOU MAY CONTACT THE ASSIGNMENT RECORDATION

PLEASE SEND REQUEST FOR CORRECTION TO: U.S.
AND TRADEMARK OFFICE, MAIL STOP: ASSIGNMENT RECORDATION BRANCH,

 
PATENT

P.O. BOX

 

 
 

 

RECORDATION DATE: 04/22/2014 REEL/FRAME: 032731/0575
NUMBER OF PAGES: 5

BRIEF: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS) .

DOCKET NUMBER: 093814-0302

ASSIGNOR:

LEE, BYOUNG HWA DOC DATE: 03/25/2014

ASSIGNOR:

PARK, HEUNG KIL DOC DATE: 03/25/2014

ASSIGNOR:

LEE, KYO KWANG DOC DATE: 03/25/2014

ASSIGNOR:

AHN, YOUNG GHYU DOC DATE: 03/25/2014

ASSIGNOR:

PARK, SANG SOO DOC DATE: 03/25/2014

ASSIGNOR:

LEE, SOON JU DOC DATE: 03/25/2014  
 

P.O. Box 1450, Alexandria, Virginia 22313-1450 -WWW.USPTO.GOV
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032731/0575 PAGE 2

ASSIGNEE:

SAMSUNG BLECTRO-MECHANTCS Co., LTD.
MAEYOUNG-RO 150 (MAETAN-DONG),

YOUNGTONG-GU

SUWON-SI, GYEONGGI-DO, KOREA,
REPUBLIC OF

 

 
APPLICATION NUMBER: 14259011 FILING DATE:
PATENT NUMBER: ISSUE DATE:
TITLE: MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED

THEREON

ASSIGNMENT RECORDATION BRANCH
PUBLIC RECORDS DIVISION
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Electronic Acknowledgement Receipt
 

19538683

Confirmation Number:
 

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME

Title of Invention: MOUNTED THEREON

 

First Named Inventor/Applicant Name: Byoung Hwa LEE

eC
Filer Authorized By:

Attorney Docket Number: 09381 4-0302

Time Stamp: 16:26:12

 

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

Submitted with Payment

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

882091
2014-07-10-POA-

Stmt373b-09381 4-0302.pdf 14f0e1 692685 0f41d497fd424c57ded00134
 

000146



000147

Multipart Description/PDFfiles in .zip description

DocumentDescription

Powerof Attorney

Assignee showing of ownership per 37 CFR 3.73.

Miscellaneous Incoming Letter

 
Warnings: 

Information: 

Total Files Size (in bytes) 882091

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 applicationis being filed and the application includes the necessary componentsfor 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto 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 acceptanceof 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 componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill 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: COMMTSSIONER, FOR PATENTS 

Alexandria, Virznia 22313-1450Wwww.uspto.gov
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

14/259,011 04/22/2014 Byoung Hwa LEE 093814-0302
CONFIRMATIONNO. 5037

20277 IMPROPER CPOA LETTER
MCDERMOTTWILL & EMERY LLP

The McDermott Building MATA
500 North Capitol Street, N.W. OOOSONSESNG225
WASHINGTON, DC 20001 Date Mailed: 05/09/2014

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the powerof attorneyfiled 04/22/2014. The powerof attorneyin this application is not
accepted for the reason(s)listed below:

«The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

/tpnguyen/

 

Office of Data Management, Application Assistance Unit (671) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS

 
 

14/259,011 04/22/2014 1784 1600 0938 14-0302 CONFIRMATION NO.‘5037
20277 FILING RECEIPT
MCDERMOTTWILL & EMERY LLP

The leDermatt Suing 14.00000.00HL
500 North Capitol Street, N.W.
WASHINGTON, DC 20001

Date Mailed: 05/09/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude 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.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Byoung Hwa LEE, Suwon-Si, KOREA, REPUBLIC OF;
Heung Kil PARK, Suwon-Si, KOREA, REPUBLIC OF;
Kyo Kwang LEE, Suwon-Si, KOREA, REPUBLIC OF;
Young Ghyu AHN, Suwon-Si, KOREA, REPUBLIC OF;
Sang Soo PARK, Suwon-Si, KOREA, REPUBLIC OF;
Soon Ju LEE, Suwon-Si, KOREA, REPUBLIC OF;

Applicant(s)
SAMSUNG ELECTRO-MECHANICSCO., LTD., Suwon-Si, KOREA, REPUBLIC OF

AssignmentFor Published Patent Application
SAMSUNG ELECTRO-MECHANICSCO., LTD., Suwon-Si, KOREA, REPUBLIC OF

Powerof Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheetin order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You maybeeligible to benefit from the Patent Prosecution Highway program atthe
USPTO.Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA10-2013-0068498 06/14/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 4
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Requestto
Retrieve Electronic Priority Application(s) (PTO/SB/38orits equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 05/07/2014

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 14/259,011

Projected Publication Date: 12/18/2014

Non-Publication Request: No

Early Publication Request: No
Title

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

Preliminary Class

428

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory 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-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Awww.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:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific

page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and may be used at any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any waylessen 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 themselvesof 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, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling 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 foreignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4
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technology, manufacture products,deliver services, and grow your business, visit http://www.SelectUSA.govorcall
+ 1-202-482-6800.

page 4 of 4
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/259,014

APPLICATION AS FILED - PART | OTHER THAN

(Column 1) (Column2) SMALL ENTITY SMALL ENTITY

Tron[rsenrnssTreen
N/A N/A 280

BASIC FEE
(37 CFR 1.16(a), (6). or (c))
SEARCH FEE
(37 CFR 1.16(k), (i), or (m))
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)}

(37 CFR 1.16(h))

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j))

“lf the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY

AMENDMENT PAID FOR

CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY FEE($) FEE($)

eeeeee

ofApplication Size Fee (37 GFR 1.16(s
AMENDMENTA

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

TOTAL TOTAL
ADD'L FEE ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

Total Minus +
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1.16(h))
Application Size Fee (37 CFR 1.16(s})

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL
ADD'L FEE ADD'L FEE

* 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 SPACEis less than 20, enter "20".

*™* Ifthe "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest NumberPreviously Paid For" (Total or Independent)is the highest found in the appropriate box in column 1.
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PTO/AIA/15 (03-13)
Approvedfor use through 01/31/2014. 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 respondto a collection of information uniessit displays a valid OMB control number

UTILITY Attorney Docket No. 093814-0302
PATENT APPLICATION First Named Inventor Byoung Hwa LEE

TRANSMITTAL Title MULTILAYER CERAMIC CAPACITOR AND BOARD
HAVI(ONLY FOR NEW NONPROVISIONAL APPLICATIONS UNDER AVING THE SAME MOUNTED THEREON

37 CFR 1,53(8)) Express Mail Label No.

 
 

 

  
Commissionerfor Patents

APPLICATION ELEMENTS ADDRESS TO: P.O. Box 1450
See MPEP chapter 600 concerning utility patent application contents. Alexandria, VA 22313-1450 

Fee Transmittal Form ACCOMPANYING APPLICATION PARTS(PTO/SBA7 or equivalent)
Applicant asserts smali entity status. .
See 37 CFR 1.27 . Assignment Papers
Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent (cover sheet & document(s)

    

     

  
Specification (Total Pages 39 Nameof Assignee

Both the claims and abstract must start on a new page.
(See MPEP § 608.01 (a) for information on the preferred arrangemen!) SAMSUNG ELECTRO-MECHANICS CO., LTD.

5. X_ Drawing(s) (35 U.S.C. 113) {Total Sheets 5 ]
] 37 CFR 3.73(c) Statement x{when there is an assignee)

  

   
  

  6. Inventor's Oath or Declaration {Total Pages 3
(including substitute statements under 37 CFR 1.64 and assignments serving as an
cath or declaration under 37 CFR 1.63{e)) : English Transiation Document(# agpiicatie)

Powerof Attorney
   

   

X|Newly executed (original or copy) : rteeaiGeorProse Statement
   

  A copy from a prior application (37 CFR 1.63(d)) [x] Copiesof citations attached   

Application Data Sheet *See note below. : Preliminary Amendment
See 37 CFR 1.76 (PTO/AIA/14 or equivaient}

CD-ROM or CD-R : Return Receipt PostcardIn duplicate, large table. or Computer Program (Appendix) (MPEP § 503) (Should be specifically itemized)

  
     

Landscape Tabie on CD

Nucleotide and/or Amino Acid Sequence Submission : ; Certified Copy of Priority Document(s)
(if applicable, items a. ~ c. are required) — (if foreign priority is claimed)

| Nonpublication Request
‘LU Under 35 U.S.C.122 (6)(2)(B)()).. Applicant must attach farm PTO/SB/35 or

Computer Readable Form (CRF) equivalent.

 
  

  

 
 Specification SequenceListing on: Other:

i [] CD-ROM or CD-R (2 copies); or ii

  

   
  

  
Statements verifying identity of above copies

(1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 mustbe inciuded in an Appiication Data Sheet (ADS).
{2) For applications filed under 35 U.S.C. 111. the application must contain an ADS specifying the appticantif the applicant is an

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

18. CORRESPONDENCE ADDRESS

  
  

 
   

  OR Correspondence address below  X|The address associated with Customer Number: | 20277 
  
 

Name
 

Address
 

 City State | | Zip Code  
Country Telephone

Signature {Stephen A. Becker, P.C./ j Date April 22, 2014

|temetypey Stephen A.Becker,PC.patoemtgenty fn2B,527
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PTO/SB/17 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
aperwork Reduction Act of 1995, no person are required to respond to a collection ofinformation unlessit displays a valid OMB contro! number

FEE TRANSMITTAL

Under the P 

 
 

 
 
 
 

 

   

 
 

 

 
 
 

[| Applicant asserts small entity status. See 37 CFR 1.27
[| Applicantcertifies micro entity status. See 37 CFR 1.29.Form PTO/SB/15AorB or equivalent musteither be enclosed

or have been submitted previous!

($)TOTAL AMOUNT OF PAYMENT

METHOD OF PAYMENT (checkall that apply)

 
 

  1,600.00
  

   
  

     
 

  
 

  
  

  
 

Check | |creait Card || Money Order | None | Other (please identify);
x|Deposit Account Deposit Account Number: 50-0417 Deposit Account Name: McDermott Will & Emery LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
X|Charge fee(s) indicated below Charge fee(s) indicated below, except for the filing fee

[x Charge any additional fee(s) or underpaymentof x [Credit any overpaymentof fee(s)
      

    fee(s) under 37 CFR 1.16 and 1.17

WARNING: Information on this form may becomepublic. Credit card information should not be included on this form. Provide credit cardinformation and authorization on PTO-2038,
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

  
  

  
   

  
    
  
 

FILING FEES SEARCH FEES EXAMINATION FEES

Application Type-U($) S ($) M_($) U($) $ {$) M_($) U(S)S$($) M_($)FeesPaid($)
Utility 280 140* 70 600 300 150 720 360 180 1,600.00
Design 180 90 45 120 60 30 460 230 115 ee
Plant 180 90 45 380 490 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540 7
Provisional 260 130 65 0 0 0 0 0 0   

  

 

“The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant whofiles the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee($) SmallEntity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independentclaim over3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

  
 
  

    

  
 

Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
__19 - 20 of HP = x =Fee($)FeePaid($}
HP = highest numberoftotal claims paid for, if greater than 20. _
Indep. Claims Extra Claims Fee ($) Fee Paid ($)

2 -3 or HP = x =  

 
 

HP = highest numberof independent claimspaidfor, if greater than 3.
3. APPLICATION S!ZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronicallyfiled sequence or computerlistings under 37 CFR 1 .52(@)), the application size
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets orfraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

 
  

   

   
 

  

Total Sheets Extra Sheets Numberof each additional 50 or fraction thereof Fee($) Fee Paid ($)
44 - 100 = 150 = {round up to a whole number) x =

4. OTHER FEE(S) Fees Paid ($)
 Non-English specification, $130 fee (no small or micro entity discount)

Non-electronicfiling fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)
Other(e.g., late filing surcharge):

 

 
 
 SUBMITTED BY

(StephenA. Becker, P.C./ (eeaiagny 26,527|Telephone (202) 756-8608
Name(Print/Type)} Stephen A. Becker, P.C Date April 22, 2014
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Doe Code: PA. PTO/AIA/82A (07-12)
Document Description Powerof Attorney Approved for use through 11/30/2014. OMB 0661-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

 
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE:This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Powerof Attorneyis directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorneywill not be recognized in the application.

Application Number Not Yet Assigned

Filing Date April 22, 2014 

First Named Inventor Byoung Hwa LEE

Title a MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED,~etc.

Art Unit Not Yet Assigned

 

 

 

Examiner Name Not Yet Assigned

Attorney Docket Number|093814-0302

SIGNATUREof Applicant or Patent Practitioner

some|/Stephen A. Becker, P.C./ A me|April 22, 2014Signature Date

=__|*Stephen A. Becker, P.C. reteonone_|(202) 756-8608Name Telephone

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

*Totalof==1___s formsare submitted.
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BTOVAIAB ZB(07. 12)
Approved for use through 11/30/2014, OMB DES1-055 °

“ . : U.S, Patent and Trademark Offica; U.S. DEPARTMENT OF COMMERCE: -
Underthe Paperwork Reduction Act of 1995, no gersoris are required 10 respond to a collection of information uniags it cisplays a valid-OMB contro! number.

 

 
 

  

 
 

letter.

(img) | herebyappoint Pr actitioner(s) associated with thé following. Customer Numberas my/our attorney(s) of agents), and to
™— transactall business in the United States Patent and Trademark Office connected therewith for the application referenced

_ in the attached transmittal letter (form PTO/ALA/B24 or equivalent). , Tt , ee NS
  
   

OR

. (i heteby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact ail businass in the
United States Patent and Trademark Office connected therewith for the application referenced in-the attached we
fransmiittalletter (form PTO/AIA/82A. or equivalent): Sop dupes a Soa .

  
 

 
 

 

 
 
 
 

Please recognize or change the
__.[ transmittal letter to: an ae

“ ia Tha addressassociated with the above-mentioned CustomerNumber.
 

 
  

   
 

   
 

Te pe OR. aoe : " oe
EF The address associated with Customer Number, ;[ogee een 20277,

Firm or :
individual Name
 Address

 
 
 

  
 City

Country .
Telephone

lam the Applicant:

E] inventor or Joint Inventor

FlLegai Representative of a Deceased or Legally incapacitated Inventor
MlAssignee or Person to Whom the Inventor is Under an Obligationto Assign
__]Person Who Otherwise Shows Sufficient Proprietary Interest(e.g, a petition under 37 CFR + 46(b)(2) was

granted in the application oris concurrently being filed with this document) : os

 
  

 
 

 

 
  

   
 

 
 

 

 
 
 

 

 

  
 

Signature pn hit nk (Lew + ;  : | At0
Name Jin Wook GHG! Telephone
Title and Company | Leaderof intatiectual Properly Group (SAMSUNG. ELECTRO-MECHANICS CO..LTD.)
NOTE: Signature - This form must be signed bythe applicantin accordance with 37 CFR 1:33. See
certifications. Submit multipie forms for more than one signature, see below *.

” Of2,
   

7 CPR 1.4 for signature requirements and
 
  

. forms are submitied.
 

This collection of information is required by 37 CER 1.3%, 1.32 and 1.59, The information is required to obtain or retain a benefit dy the pula which is tofle (and by-the
USPTOte process) an application, Confidentiaiity is governed by 36 U.S.C. 122 and 37 CFR 4.11 and 1.14, This collectionis estimated fo take 3 minutas.tc complete,
including gathering, preparing, and. suamitting the completed applicaticn form ta the USPTO. Time will vary depending upon. the Individual casa, Any comments on
the amount ¢f time. you require to complete this fay and/or suggestions far reducing this durtien, should be sent-tu the Chief Information Officer, U.S, Parant and
Trademark Office, U.S, Departiniéni of Commerce, P.O. Box 1450, Alexandria, VA. 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS:ADDRESS, SEND TO: Commissionerfor Patents, P.O, Box 1450, Alexandrla, VA 22318-1450 .

if you need assistance in completing the far, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

ati

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON   
The application data sheetis part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2
Portionsorall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuantto

|] 37 CFR5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.}

 

 

Inventor Information:

Inventor 1

Legal Name

 

 

Prefix) Given Name Middle Name Family Namea
Residence Information (Select One) () US Residency @) NonUS Residency ©) Active US Military Service

Mailing Addressof Inventor:

Address 1 SAMSUNG ELECTRO-MECHANICS CO., LTD.

Address 2 Maeyoung-Ro 150 (Maetan-Dong}, Youngtong-Gu

City Suwon-Si, Gyeonggi-Do State/Province

Postal Code | | Country i | KR
Inventor 2

Legal Name

Given Name Middle Name Family Name

HeungKil PARK

Residence Information (Select One) ©) US Residency @) NonUS Residency (©) Active US Military Service

City|suwon-Si, Gyeonggi-Do Country of Residencei KR

 

 

 

 

 
 

 

 

Mailing Addressof Inventor:

Address 1 SAMSUNG ELECTRO-MECHANICS CO., LTD. 

Address 2 Maeyoung-Ro 150 (Maetan-Dong), Youngtong-Gu 

City | Suwon-Si, Gyeonggi-Do | State/Province 
Postal Code Country i

Inventor 3

Legal Name
 
EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number|093814-0302
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

Given Name Middle Name Family Name

Kyo Kwang LEE

Residence Information (Select One) () US Residency @) NonUS Residency (©) Active US Military Service

City|suwon-Si, Gyeonggi-Do Country of Residencei KR

 

 

 
 

 

Mailing Addressof Inventor:

Address 1 SAMSUNG ELECTRO-MECHANICS CO_, LTD.

Address 2 Maeyoung-Ro 150 (Maetan-Dong), Youngtong-Gu

 

 

City | Suwon-Si, Gyeonggi-Do | State/Province
Postal Code Country i KR

R
Inventor 4

Legal Name

Young Ghyu AHN

Residence Information (Select One) () US Residency @) NonUS Residency (©) Active US Military Service

City [suwon-si Gyeonggi-Do Country of Residencei

 

 

 

  

Mailing Addressof Inventor:

Address 1 SAMSUNG ELECTRO-MECHANICS CO., LTD.

Address 2 Maeyoung-Ro 150 (Maetan-Dong), Youngtong-Gu

City Suwon-Si, Gyeonggi-Do State/Province

Inventor 5

Legal Name 

Prefix} Given Name Middle Name Family Name

Sang Soo PARK

Residence Information (Select One) () US Residency @) NonUS Residency (©) Active US Military Service

City|Suwon-Si, Gyeonggi-Do Country of Residencej KR

 

 

Mailing Addressof Inventor:

Address 1 SAMSUNG ELECTRO-MECHANICS CO., LTD.

Address 2 Maeyoung-Ro 150 (Maetan-Dong}, Youngtong-Gu

City Suwon-Si, Gyeonggi-Do State/Province Pe
Postal Code Country i KR

 
 

EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number|093814-0302 
Application Data Sheet 37 CFR 1.76 —

Application Number 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

Remove
Inventor 6

Legal Name 

Prefix} Given Name Middle Name Family Name

Mr. Soon Ju LEE

Residence Information (Select One) () US Residency (@) NonUS Residency () Active US Military Service

  
 

Mailing Addressof Inventor:

Suwon-Si, Gyeonggi-Do

PostalCode|SSSSS~*diontty FR
All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

 
Correspondence Information:

Enter either Customer Number or complete the CorrespondenceInformation section below.
For further information see 37 CFR 1.33(a). 

An Addressis being provided for the correspondenceInformation of this application.  
 
 

Customer Number

Email Address ipdocketmwe@mwe.com Add Email

Application Information:

 
 

Title of the Invention MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

Attorney Docket Number! 093814-0302 Small Entity Status Claimed [| 

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) Suggested Figure for Publication (if any)

 
  
Publication Information:

[_] Request Early Publication (Fee required at time of Request 37 CFR 1.219) 
Req uest Not to Publish.| hereby request that the attached application not be published under

[] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling. 

Representative Information:
EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number|093814-0302
Application Data Sheet 37 CFR 1.76
 

Application Number
 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON 
 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing.

 

 Please Select One: (*) Customer Number © US PatentPractitioner ©) Limited Recognition (37 CFR 11.9)
Customer Number 20277
 

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119{e) or 120, and 37 CFR 1.78.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

 
 
 

Additional Domestic Benefit/National Stage Data may be generated within this form Aad
by selecting the Add button.
 

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55{d). When priority is claimed to a foreign application

that is eligible for retrieval uncer the priority document exchange program (PDX) ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).
 

 

Application Number Country | Filing Date (YYYY-MM-DD) Access Code! (if applicable)
10-2013-0068498 KR 2013-06-14

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

  
 
 
 

EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number|093814-0302
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON 
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications
 

This application (1} claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
[_] contains, or contained at any time, a claim to a claimed invention that has an effectivefiling date on or after March

16, 2013.
 

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices 
If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JP), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any otherintellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checkedif the applicant
does not wish the EPO, JPO, KIPO, WIPO,or otherintellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have accessto the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119{a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has beenfiled in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
soughtin the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date offiling this Authorization.

 

Applicant Information:

Providing assignmentinformation in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be providedin this section is the name and addressof the legal representative whois the applicant under 3/ CFR
1.43; or the name and address of the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an

 

applicant uncer 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

©) Legal Representative under 35 U.S.C. 117 ©_Joint Inventor

C) Person to whom the inventoris obligated to assign. CO Person who showssufficient proprietary interest

 
EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

oo Attorney Docket Number|093814-0302
Application Data Sheet 37 CFR 1.76 

Application Number

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON

If applicant is the legal representative, indicate the authority to file the patent application, the inventoris:

  
Nameof the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name=|sawSUNG ELECTRO-MECHANICSCO., LTD.

Mailing Address Information:

Address 1 Maeyoung-Ro 150 (Maetan-Dong}, Youngtong-Gu

Address 2

City Suwon-Si, Gyeonggi-Do State/Province

Country || KR Postal Code
Phone Number Fax Number

Email Address

 
 
 

  
Additional Applicant Data may be generated within this form by selecting the Add button. Add

 

Non-Applicant Assignee Information:

 
Providing assignmentinformation in this section does not subsitute for compliance with any requirementof part 3 of Title 37 of CFR to
have an assignment recorded by the Office. 

 
Assignee 1

 Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do notincludein this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventoris obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the nameof the applicant(s).

Remove

If the Assignee is an Organization check here. LE]
 

Prefix Given Name Middle Name Family Name Suffix
     

EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number|093814-0302
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME MOUNTED THEREON 
 

Mailing Address Information: 

 

Address 1

Address 2

City State/Province

Country j Postal Code

Phone Number Fax Number   
Email Address

Additional Assignee Data may be generated within this form by selecting the Add button.

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

Signature |/Stephen A. Becker, P.C./ Date (YYYY-MM-DD)| 2014-04-22

Additional Signature may be generated within this form by selecting the Add button. Add

 
 

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof 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
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MULTILAYER CERAMIC CAPACITOR AND

BOARD HAVING THE SAME MOUNTED THEREON

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent

Application No. 10-2013-0068498 filed on June 14, 2013, with

 the Korean Intellectual Property Office, the disclosure of

which is incorporated herein by reference.

BACKGROUND

[0002] The present disclosure relates to a multilayer ceramic

capacitor and a board having the same mounted thereon.

[0003] In accordance with the recent trend toward

miniaturization and high capacitance of electronic products,

electronic components used in the electronic products are

required to have a small size and high capacitance. Therefore,

a demand for a multilayer ceramic electronic component has been

increased.

[0004] In the case of a multilayer ceramic capacitor, as
 

 

equivalent series inductanc (hereinafter, referred to as

“BSL”) increases, performance of an electronic product may

deteriorate. In addition, in a case in which an electronic

 
component is miniaturized and capacitance thereof is increased,

 the influence of an increase in ESL on deterioration in

performance of the electronic product has relatively increased.
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[0005] A so-called “low inductance chip capacitor (LICC)” is

to decrease inductance by decreasing a distance between

external terminals to shorten a current flow path.

[0006] Meanwhile, the multilayer ceramic capacitor may have

a structure in which a plurality of dielectric layers and

internal electrodes having opposite polarities and having at

least one of the dielectric layers interposed therebetween ar
 

alternately stacked.

[0007] Since the dielectric layers have piezoelectric and

electrostrictive properties, when direct current (DC) or 
alternating current (AC) voltage is applied to the multilayer

ceramic capacitor, apiezoelectric phenomenon may occur between

the internal electrodes, causing vibrations.
 

[0008] Such vibrations may be transferred toa printed circuit

board on which the multilayer ceramic capacitor is mounted

through a solder, such that the entire printed circuit board

may become an acoustic reflection surface to transmit the sound

of vibrations as noise.

[0009] Vibration noise may have a frequency corresponding to

an audio frequency within a range of 20 to 20000 Hz, potentially

causing listener discomfort. The vibration noise causing

listener discomfort, as described above, is known as acoustic

noise.

[0010] Research into a technology of reducing the acoustic

noise in a multilayer ceramic capacitor is still demanded.
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SUMMARY

[0011] An aspect of the present disclosure may provide a

multilayer ceramic capacitor anda board having the same mounted

thereon.

[0012] According to an aspect of the present disclosure, a

multilayer ceramic capacitor may include: a ceramic body

including dielectric layers and having first and second main

surfaces opposing each other, first and second side surfaces

 
opposing each other, and first and secondend surfaces opposing

each other; an active layer configured to form capacitance by

including a plurality of first and second internal electrodes

disposed to face each other with at least one of the dielectric

 
layers interposed therebetween and alternately exposed to the

first or second side surface; upper and lower cover layers

disposed on and below the active layer, respectively; and a

first external electrode disposed on the first side surface of

the ceramic body and electrically connected to the first

internal electrodes and a second external electrode disposed
  

on the second side surface and electrically connected to the
 

second internal electrodes, wherein when a thickness of the

ceramic body is defined as T and a width thereof is defined as

W, 0.75W 5 TS 1.25W may be satisfied, when a gap between the

first and second external electrodes is defined as G, 30pm <
 

GS 0.9W may be satisfied, and an average number of dielectric
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grains in a single dielectric layer in a thickness direction

thereof may be 2 or greater.

[0013] The lower cover layer may have a thickness of 10 pmto

100 pm.

[0014] When the thickness of the ceramic body is a distance

between the first and second main surfaces, the width of the

ceramic body is a distance between the first side surface on

which the first external electrode is formed and the second side

 
surface on which the second external electrode is formed, and

a length of the ceramic body 1s a distance between the first

and second end surfaces, the distance between the first and

second side surfaces may be shorter than or equal to the distance

between the first and second end surfaces.

[0015] When the length and the width of the ceramic body are

defined as Land Ww, respectively, 0.5L S WSL may be satisfied.

[0016] An average grain size of the dielectric grains may be

50 nm to 500 nm.

[0017] The first and second internal electrodes may be spaced

apart fromthe first and second end surfaces of the ceramic body

by a predetermined distance.
 

[0018] The first and second external electrodes may be extended

to portions of the first and secondmain surfaces of the ceramic

body.

[0019] According to another aspect of the present disclosure,

a board having a multilayer ceramic capacitor mounted thereon
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may include: a printed circuit board having two or more

 
electrode pads formed thereon; the multilayer ceramic capacitor

 
mounted on the printed circuit board; and a solder connecting

 
the electrode pads and the multilayer ceramic capacitor,

wherein the multilayer ceramic capacitor may include: a ceramic

body including dielectric layers and having first and second

main surfaces opposing each other, first and second side

surfaces opposing each other, and first and second end surfaces

opposing each other; an active layer configured to form

 
capacitance by including a plurality of first and second

internal electrodes disposed to face each other with at least

one of the dielectric layers interposed therebetween and

alternately exposed to the first or second side surface; upper

and lower cover layers disposed on and below the active Layer,

respectively; and a first external electrode disposed on the

first side surface of the ceramic body and electrically

connected to the first internal electrodes anda second external

electrode disposed on the second side surface and electrically

connected to the second internal electrodes, wherein when a
 

thickness of the ceramic body is defined as T anda width thereof

is defined as W, 0.75WS TS 1.25W may be satisfied, when a gap
 

between the first and second external electrodes is defined as

G, 30um < G S$ 0.9W may be satisfied, and an average number of

dielectric grains in a single dielectric layer in a thickness

direction thereof may be 2 or greater.
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[0020] The lower cover layer may have a thickness of 10 pmto

100 pm.

[0021] When the thickness of the ceramic body is a distance

between the first and second main surfaces, the width of the

ceramic body is a distance between the first side surface on

which the first external electrode is formed and the second side

surface on which the second external electrode is formed, and
 

a length of the ceramic body is a distance between the first

and second end surfaces, the distance between the first and

second side surfaces may be shorter than or equal to the distance

between the first and second end surfaces.

[0022] When the length and the width of the ceramic body are

defined as L andW, respectively, 0.5L “5 W<L may be satisfied.

[0023] An average grain size of the dielectric grains may be

50nm to 500nm.

[0024] The first and second internal electrodes may be spaced

apart fromthe first and second end surfaces of the ceramic body

by a predetermined distance,

[0025] The first and second external electrodes may be extended
 

to portions of the first and second main surfaces of the ceramic

body.

[0026] The solder may be disposed around portions of the first

and second external electrodes of the multilayer ceramic

capacitor.

[0027] The solder may be disposed around central portions of
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the first and second external electrodes of the multilayer

ceramic capacitor.

[0028] The electrode pads may include first and second

electrode pads connected to the first and second external  
electrodes of the multilayer ceramic capacitor, respectively.

[0029] The first and second electrode pads may be offset to

each other in a width direction of the multilayer ceramic

capacitor.

[0030] The electrode pads may include first and second
 

electrode pads connected to the first external electrode of th

multilayer ceramic capacitor and third and fourth electrode

pads connected to the second external electrode of the

multilayer ceramic capacitor.

BRIEF DESCRIPTION OF DRAWINGS

[0031] The above and other aspects, features and other

advantages of the present disclosure will be more clearly

understood from the following detailed description taken in

conjunction with the accompanying drawings, in which:

FIG. 11s a perspective view showing a multilayer ceramic

capacitor according to an exemplary embodiment of the present

disclosure;

FIG. 2 is a view showing a ceramic body according to an

exemplary embodiment of the present disclosure;

FIG. 3 is an exploded perspective view of FIG. 2;
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FIG. 4 18 a cross-sectional view taken along line A-A’

of FIG. 1;

FIG. 5 is an enlarged view of part Z of FIG. 4;

FIG. 6 is a perspective view showing a structure in which

the multilayer ceramic capacitor of FIG. 1 is mounted on a

printed circuit board;

 FIG. 7 is a plan view of FIG. 6;

FIG. 8 is a plan view of FIG. 6 according to another

exemplary embodiment of the present disclosure; and

FIG. 9 is a plan view of FIG. 6 according to another

exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

 [0032] Exemplary embodiments of the present disclosure will

now be described in detail with reference to the accompanying

drawings.

[0033] The disclosure may, however, be embodied in many

different forms and should not be construed as being limited 
to the embodiments set forthherein. Rather, these embodiments

are provided so that this disclosure will be thorough and 
complete, and will fully convey the scope of the disclosure to

those skilled in the art.

 
[0034] Inthe drawings, the shapes and dimensions of elements

may be exaggerated for clarity, and the same reference numerals

will be used throughout to designate the same or like elements.
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Multilayer Ceramic Capacitor

[0035] FIG. 1 is a perspective view showing a multilayer 
ceramic capacitor according to an exemplary embodiment of the

present disclosure.

[0036] FIG. 2 is a view showing a ceramic body according to

an exemplary embodiment of the present disclosure.

[0037] FIG. 3 is an exploded perspective view of FIG. 2.
 

[0038] FIG. 4 is a cross-sectional view taken along line A-A’

of FIG. 1.

[0039] Referring to FIGS. 1 through 4, a multilayer ceramic

 
capacitor 100 according to an exemplary embodiment of the

present disclosure may include a ceramic body 110 including 
dielectric layers 111 and having first and second main surfaces

Sl and S2 opposing each other, first and second side surfaces

S5 and 56 opposing each other, and first and second end surfaces

S3 and S4 opposing each other; an active layer A configured to

form capacitance by including a plurality of first and second

internal electrodes 121 and 122 disposed to face each other, 
having at least one of the dielectric layers 111 interposed

therebetween, and alternately exposed to the first or second

side surface S5 or S6; upper and lower cover layers 112 and 113

formed on and below the active layer A; and a first external

electrode 131 formed on the first side surface S5 of the ceramic

body 110 and electrically connected to the first internal
 

electrode 121 and a second external electrode 132 formed on the
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second side surface S6 and electrically connected to the second

internal electrode 122, wherein when a thickness of the ceramic

body 110 is defined as T and a width thereof is defined as W,

T and W satisfy 0.75W STS 1.25W, when a gap between the first

and second external electrodes 131 and 132 is defined as G, the
 

gap G satisfies 30um * G S$ 0.9W, and the average number of

dielectric grains lila present ina single dielectric layer in

a thickness direction thereof is 2 or greater.

[0040] Hereinafter, amultilayer ceramic electronic component

according to an exemplary embodiment of the present disclosure

will be described. Particularly, a multilayer ceramic

capacitor will be described, but the present disclosure is not

limited thereto.

[0041] ReferringtoFIG. 1, inthe multilayer ceramic capacitor

according to an exemplary embodiment of the present disclosure,

a ‘length direction’ refers to an ‘L’ direction, a ‘width
a

direction’ refers to a ‘W’ direction, and a thickness

 a
direction’ refers to a ‘T’ direction. Here, the ‘thickness

 
direction’ may be the same as a stacking direction in which

dielectric layers are stacked.

 [0042] Referring to FIG. 2, in the exemplary embodiment of the

present disclosure, the ceramic body 110 may have the first and

second main surfaces $1 and $2 opposing each other, andthe first

and second side surfaces $5 and S6 and the first and second end

 surfaces 83 and S84 that connect the first and second main
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surfaces $1 and $2 to each other. A shape of the ceramic body

110 is not particularly limited, but may be a hexahedral shape

as shown.

 [0043] Referring to FIG. 3, a raw material forming the

dielectric layers 111 is not particularly limited as long as

sufficient capacitance may be obtained, but may be, for example,

 
barium titanate (BaTiO;) powder.

[0044] The material forming the dielectric layer 111 may

further contain various ceramic additives, organic solvents,

plasticizers, binders, dispersing agents, or the like,

according to intended use of the capacitor, in addition to

ceramic powder such as barium titanate (BaTiO:) powder, or the

like.

[0045] An average particle size of the ceramic powder used to

form the dielectric layers 111 is not particularly limitedand

may be controlled, for example, to be 400nm or less.

[0046] Amaterial for the first and second internal electrodes

121 and 122 is not particularly limited. For example, the first

and second internal electrodes 121 and 122 may be formed of a

conductive paste including at least one of a noble metal

material such as palladium (Pd), a palladium-silver (Pd-Ag)

alloy, or the like, nickel (Ni), and copper (Cu).

[0047] The first and second internal electrodes 121 and 122

may be disposed to face each other, having at least one of the

dielectric layers 111 interposed therebetween, and may be
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alternately exposed to the first or second side surface S5 or

S6.

[0048] The first and second internal electrodes 121 and 122

are alternately exposed to the first or second side surface S5

or S6, such that a reverse geometry capacitor (RGC) or low

 inductance chip capacitor (LICC) may be obtained as described

below.

[0049] Ina general multilayer ceramic electronic component,

external electrodes may be disposed on opposing end surfaces

of the ceramic body in a length direction thereof.

[0050] In this case, when an alternative current (AC) voltage

is applied to the external electrodes, a current path is

relatively long, whereby an intensity of an induced magnetic

fieldmay be increased, resulting in an increase in inductance.

[0051] In order to solve this problem, the first and second

external electrodes 131 and 132 in the exemplary embodiment of

the present disclosure may be disposed on the first and second

side surfaces S5 and S6 of the ceramic body 110 opposing each

other in the width direction so as to reduce the current path.

[0052] In this case, since a distance between the first and
 

second external electrodes 131 and 132 is relatively short, the

current path may be reduced, the current path may be reduced,

resulting in a reduction in inductance.

[0053] As described above, the first and second external

electrodes 131 and 132 may be formed on the first and second
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side surfaces S5 and S6 of the ceramic body 110 opposing each

other in the width direction and may be electrically connected

to the first and second internal electrodes 121 and 122 in order

 
to form capacitance.
 

[0054] The first and second external electrodes 131 and 132

may be formed of the same conductive material as that of the

first and second internal electrodes 121 and 122 but are not

 
limited thereto. For example, the first and second external 
electrodes 131 and 132 may be formed of a metal powder including

copper (Cu), silver (Ag), nickel (Ni), or the like.

[0055] The first and second external electrodes 131 and 132
 

may be formed by applying a conductive paste prepared by adding

glass frits to the metal powder and then sintering the applied

conductive paste.

[0056] A width W of the ceramic body 110 may be a distance

between the first side surface S5 on which the first external

electrode 131 is formed and the second side surface S6 on which

 

the second external electrode 132 is formed, and a length L of

 
the ceramic body 110 may be a distance between the first and

second end surfaces S3 and S4.

[0057] According to the exemplary embodiment of the present

disclosure, the distance between the first and second side

surfaces 5 and 6 on which the first and second external

electrodes 131 and 132 are formed, respectively, may be less
 

than or equal to the distance between the first and second end
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surfaces 3 and 4.

[0058] Since the distance between the first and second external

electrodes 131 and 132 is shortened, the current path may be

 
shortened, resulting in a reduction in inductance.

[0059] As described above, the multilayer ceramic capacitor,

in which the first and second external electrodes 131 and 132
 

are formed on the first and second side surfaces 5 and 6 of the

ceramic body 110, may be a reverse geometry capacitor (RGC) or

 low inductance chip capacitor (LICC).

[0060] Referring to FIG. 4, the ceramic body 110 may include

the active layer A contributing to forming capacitance of the

capacitor and the upper and lower cover layers 112 and 113 formed

on and below the active layer A, respectively, as upper and lower

margin parts.

[0061] The active layer A may be formed by repeatedly stacking

the plurality of first and second internal electrodes 121 and

122, having at least one of the dielectric Layers 111 interposed

therebetween.

[0062] Meanwhile, in the multilayer ceramic capacitor 
according to the exemplary embodiment of the present disclosure,

when the thickness and the width of the ceramic body 110 are

defined as T and W, respectively, 0.75W < T £ 1.25W may he

 satisfied.

[0063] Acoustic noise may be reduced by controlling the

thickness T and the width W of the ceramic body 110 to satisfy
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O.75W S$ T S$ 1.25W.

[0064] Inthe case in which the thickness T of the ceramic body

is less than 0.75W, target capacitance may not be generated in

the multilayer ceramic capacitor.

[0065] Inthe case in which the thickness T of the ceramic body

110 is greater than 1.25W, the multilayer ceramic capacitor may

be inclined when being mounted on a board, , whereby a mounting

defect may occur.

[0066] Meanwhile, when the gap between the first and second

external electrodes 131 and 132 is definedas G, 30pmSGS0.9W

may be satisfied.

[0067] Acoustic noise may be reduced by controlling the gap
 

G between the first and second external electrodes 131 and 132

to satisfy 30um < G S 0.9W.

[0068] In the case in which the gap G between the first and

second external electrodes 131 and 132 1s less than 30pm, the
 

 
G between the first and second external electrodes 131 and 132

is excessively narrow, such that a short circuit may occur.

[0069] In the case in which the gap G between the first and

second external electrodes 131 and 132 is greater than 0.9W,
 

 
a width of the first and second external electrodes 131 and 132

may be reduced to thereby reduce a mounting area when being

mounted on the board, causing a defect resulting from poor

adhesive strength.

[0070] Further, when the length and width of the ceramic body
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110 are defined as L and W, respectively, 0.5L < W < L may be

satisfied. However, the present disclosure is not limited

thereto.

[0071] Inductance of the multilayer ceramic capacitor may be

reduced by controlling the length and the width of the ceramic

body to satisfy 0.5L $< WSL.

[0072] Therefore, low inductance may be implemented in the

multilayer ceramic electronic component according to the 
exemplary embodiment of the present disclosure, whereby

electric performance may be improved.

[0073] Meanwhile, according to the exemplary embodiment of the

present disclosure, the thickness of the lower cover layer 113

may be 10 um to 100 pm.

[0074] When the thickness of the lower cover layer 113 is

controlled to be 10 pmto 100 um, acoustic noise may be reduced

and excellent reliability may be implementedin the multilayer

ceramic capacitor.

[0075] In the case in which the thickness of the lower cover

layer 1131s less than 10um, such an excessively thin cover layer

may result in the occurrence of a moisture resistance defect.

[0076] In the case in which the thickness of the lower cover

layer 113 1s greater than 100um, acoustic noise may be rapidly

increased due to displacement of the lower cover layer.

[0077] A thickness of the upper cover layer 112 is not

particularly limited, and may be equal to or similar to that
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of the lower cover layer 113. The thickness of the upper cover

layer 112 may be within a range preventing the occurrence of

the moisture resistance defect.

[0078] FIG. 5 is an enlarged view of part 4 of FIG. 4.

 
[0079] Referring to FIG. 5, the average number of dielectric

grains lila present in a single dielectric layer 111 ina

thickness direction thereof may be 2 or greater.

[0080] Acoustic noise may be reduced by controlling the average

 
number of dielectric grains 11la present in the single

 
dielectric layer in the thickness direction thereof to be 2 or

greater.

[0081] In the case in which the average number of dielectric

grains 1llla in the single dielectric layer 111 in the thickness

direction thereof is less than 2, the number of grain boundaries

is reduced, and when voltage is applied to the internal

electrodes, a displacement of the dielectric layer may be

increased, resulting in an increase in a displacement of the

multilayer ceramic capacitor, whereby acoustic noise may be

increased.

[0082] Meanwhile, an average grain size of the dielectric

grains llla may be 50nm to 500nm.

[0083] Acoustic noise may be reduced by controlling the average

grain size of the dielectric grains lila to be 50nm to 500nm.

[0084] In the case in which the average grain size of the

dielectric grains llla is less than 50nm, such an excessively
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small grain size may cause a reduction in permittivity, whereby

target capacitance of the multilayer ceramic capacitor required

by a power terminal may not be generated. 
[0085] In the case in which the average grain size of the

dielectric grains illa is greater than 500nm, such an

excessively large grain size may increase a region in which a

single dielectric grain occupies ina single dielectric layer,

whereby acoustic noise may be increased.

[0086] A method of measuring the average number of the

dielectric grains 1114 in the single dielectric layer in the

thickness direction thereof and the average grain size of the

dielectric grains llla is not particularly limited, but the

average number and the average grain size of the dielectric

grains llla may be measured from an image obtained by scanning 
a cross-section of the ceramic body 110 in the width direction

 thereof using a scanning electron microscope (SEM) as shown in

FIG. 4.

[0087] For example, as shown in FIG. 4, with respect to any

dielectric layer randomly selected from an image obtained by

scanning a cross-section of the ceramic body 10 in

width-thickness (W-T) directions thereof after being cut in 
a central portion of the ceramic body 10 in the length (L)

direction thereof, using a scanning electron microscope (SEM),

the average number of the dielectric grains lila in the single 
dielectric layer and the average grain size of the dielectric
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grains llamay be measured at thirty equidistant points thereof.

[0088] The thirty equidistant points may be disposed in the

active layer A, in which the internal electrodes 121 and 122
 

are overlapped with each other.

[0089] The first and second internal electrodes 121 and 122

may be spaced part from the first and second end surfaces $3

and $4 of the ceramic body 110 by a predetermined distance, but

are not limited thereto.

 
[0090] Meanwhile, the first and second external electrodes 131

and 132 may be extended to portions of the first and second main

surfaces Sl and S2 of the ceramic body, but are not limited

thereto.

[0091] Hereinafter, a method of manufacturing a multilayer

ceramic capacitor according to an exemplary embodiment of the

present disclosure will be described, but is not limited

thereto.

[0092] In the method of manufacturing the multilayer ceramic

capacitor according to the exemplary embodiment of the present

disclosure, first, slurry containing powder such as barium 
 titanate (BaT1i0;) powder, or the like, may be applied to carrier

films and dried to prepare a plurality of ceramic green sheets,

thereby forming dielectric layers.

[0093] The ceramic green sheet may be manufactured by mixing

the ceramic powder, a binder, anda solvent to prepare the slurry

and forming the prepared slurry as sheets having a thickness
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of several pm by a doctor blade method.

[0094] Next, a conductive paste for internal electrodes may

be prepared to contain 40 to 50 parts by weight of nickel powder,

in which an average particle size of nickel powder is 0.1 pm

to 0.2 pm.

[0095] After the conductive paste for internal electrodes is

applied to the green sheets through a screen printing method

to form internal electrodes, 400 to 500 green sheets on which   
the internal electrodes have been formed may be stacked to form

an active layer, and then the ceramic green sheets may be stacked

on and below the active layer to form cover layers, thereby

forming a ceramic body having first and second main surfaces

opposing each other, first and second side surfaces opposing

each other, and first and second end surfaces opposing each

other.

[0096] Then, first and second external electrodes may be formed
 

on the first and second side surfaces of the ceramic body.

[0097] Hereafter, although the present disclosure will be

described in detail with reference to Inventive Examples, the 

present inventive concept is not limited thereto.

Experimental Example

[0098] Multilayer ceramic capacitors according to Inventive

  Examples and Comparative Examples were manufactured as follows.

[0099] Slurry containing powder such as barium titanate

(BaTi0O3), or the like, was applied to carrier films and dried
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to prepare a plurality of ceramic green sheets having a

 
thickness of 1.8m.

[00100] Next, a nickel conductive paste for internal

electrodes was applied to the ceramic green sheets using a

screen to form internal electrodes.

[00101] About 200 ceramic green sheets were stacked to form

a multilayer body. Here, the number of ceramic green sheets

having no internal electrode disposed at a lower portion of the

multilayer body below the stacked ceramic green sheets having

 
the internal electrodes formed thereon was greater than the
 

number of ceramic green sheets having no internal electrode

disposed at an upper portion of the multilayer body above the
 

stacked ceramic green sheets having the internal electrodes

formed thereon. Isostatic pressing was performed on the 

multilayer body at 85 and 1000kgf/cm’.

[00102] The pressed ceramic multilayer body was cut into

individual chips, and each chip was subjected to a de-binding

process by being maintained at 230 for 60 hours under air

atmosphere.

[00103] Then, the chip was sintered at 1200C under

reduction atmosphere having oxygen partial pressure of 10°-Vatm

to 10°‘°atm lower than Ni-NiO equilibrium oxygen partial

pressure so that the internal electrodes were not oxidized.
 

After sintering, a size of the multilayer chip capacitor was 
about 1.0 mm x0.5 mm (LengthxWidth (LxW), 1005 size). Here,
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a manufacturing tolerance was within a range of +0.1 mm
 

(LengthxWidth (LxW)), andexperiments were performedon samples

satisfying such a tolerance range to test acoustic noise,

moisture resistance, mounting defects and adhesion strength of

each sample.

[00104] The following Tables 1 through 3 shows an acoustic

noise measurement value, the occurrence of moisture resistance

defects, and the occurrence of mounting defects according to

a ratio (T/W) of a thickness T to a width W of the multilayer 
ceramic capacitor and a thickness of a lower cover layer.
 

[00105] Here, th xperiments were performed ina state in

which the average number of dielectric grains in a single

dielectric layer in a thickness direction thereof was about 2.

[Table 1]

THICKN=SS OF ACOUSTIC MOISTURE MOUNING

LOW COVER LAYER [#1] NOISC[<8] RESISTANCE DEFECT DEFECT
21,5 X

10 22.6 :20 23, |

:

 

 

 

 

es26.9
27,6

33.2

36.4 :

 

 

    
x: Defect Rate of 50% or greater
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A: Defect Rate of 1% to 50%

o: Defect Rate of 0.01% to 1%

©: Defect Rate less than 0.01%

5 [Table 2]

THICKNESS OF ACOUSTIC MOISTURE MOUNING

LOW COVER LAYER[ #1] NCISE[S8] RESISTANCE DEFECT DEFECT

 

 

 

 

 

 

 

 

    
x: Defect Rate of 50% or greater

A: Defect Rate of 1% to 50%

Oo: Defect Rate of 0.01% to 1%

10 ©: Defect Rate less than 0.01%

[Table 3]
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THICKNESS OF ACOUSTIC MOISTURE MOUNING

LOW COVER LAYER/[#1] NCISE[S8] RESISTANCE DEFECT DEFECT
 

 

 

 

 

 

    
x: Defect Rate of 50% or greater

A: Defect Rate of 1% to 50%

o: Defect Rate of 0.01% to 1%

©: Defect Rate less than 0.01%

[00106] Referring to Tables 1 through 3, it can be seen that

inthe case inwhich the thickness T andthe width Wof the ceramic

body satisfied 0.75W S T $$ 1.25W, acoustic noise was reduced.

[00107] Particularly, it can be seen from Table 3 that in

the case in which the thickness T of the ceramic body was 1.30W,

 
the mounting defect that the multilayer ceramic capacitor was

inclined when being mounted on a board occurred.

[00108] Further, referring to Tables 1 through 3, it can

be seen that in the case in which the thickness of the lower

cover layer was 10 pm to 100 pm, acoustic noise was reducedand

reliability was excellent.
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[00109] It can be seenthat inthe case inwhich the thickness

of the lower cover layer was 5 um, which was out of the

above-mentioned numerical range, there was a problem in

 
reliability due to the moisture resistance defect, and in the

cases in which the thickness of the lower cover layer was 120

pm or 150 um, acoustic noise was increased.

[00110] The following Tables 4 shows an acoustic noise

measurement value, the occurrence of moisture resistance

defects, and the occurrence of mounting defects according to

aratio (T/W) of athickness Ttoawidth Wof amultilayer ceramic

capacitor and a thickness of a lower cover layer, in the case

in which the average number of dielectric grains in a single

dielectric layer ina thickness direction thereof was less than

2.

[Table 4]

THICKN=SS OF ACOUSTIC MOISTURE MOUNING

LOW COVER LAYER[u"] NOISE[¢B] RESISTANCE DEFECT DEFECT
5 

10 
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x: Defect Rate of 50% or greater

A: Defect Rate of 1% to 50%

Oo: Defect Rate of 0.01% to 1%

©: Defect Rate less than 0.01%

[00111] Referring to Table 4, it can be seen that in the

case in which the average number of the dielectric grains llla

ina single dielectric layer in the thickness direction thereof

was less than 2, the number of grain boundaries was reduced,
 

and when voltage was applied to the internal electrodes, a

displacement of the dielectric layer was increased, resulting

in an increase in a displacement of the multilayer ceramic

capacitor, whereby acoustic noise was increased.

[00112] The following Table 5 shows an acoustic noise

measurement value, and the occurrence of mounting defects and

adhesion strength defect according to the width W of the

multilayer ceramic capacitor and a gap G between first and

second external electrodes.

[Table 5]
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GAP!G) BETWEEN ACOUSIC MOUNTING AOHESION
XTERNAL ELECTRODES NOISE[<B] DEFECT(SHORT) STRENGTH

217 0

22.0

22.1

22.5

23.1

[en]

ho om OQ co ~~

O|»<Ww ao

 

©

© 

® 

»|@
 

 

 
    

x: Defect Rate of 50% or greater

A: Defect Rate of 1% to 50%

Oo: Defect Rate of 0.01% to 1%

©: Defect Rate less than 0.01%

[00113] Referring to Table 5, it can be seen that in the

case in which the gap G between the first and second external

electrodes satisfied 30um<G<0.9W, acoustic noise was reduced

and reliability was excellent.

[00114] It can be seen that in the case in which the gap

G between the first and second external electrodes was less than
 

30um, that is, the gap G was 25um, the short defect occurred.

[00115] Meanwhile, it can be seen that in the case in which

the gap G between the first and second external electrodes was

 

greater than 0.9W, that is, the gap G was 0.95W, adhesion
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strength was low when the multilayer ceramic capacitor was

mounted on a board, resulting in a defect.

Board Having Multilayer Ceramic Capacitor Mounted Thereon

[00116] FIG. 6 is a perspective view showing a structure

 
in which the multilayer ceramic capacitor of FIG. 1 is mounted

on a printed circuit board.

[00117] FIG. 7 is a plan view of FIG. 6. 

 
[00118] FIG. 8is aplan view of FIG. 6 according to another

exemplary embodiment of the present disclosure.

 [00119] FIG. 9 is aplan view of FIG. 6 according to another

exemplary embodiment of the present disclosure.

[00120] Referring to FIGS. 6 and 7, a board 200 having the

multilayer ceramic capacitor 100 mounted thereon according to

this exemplary embodiment may include a printed circuit board

 
210 on which the multilayer ceramic capacitor 100 is

horizontally mounted, and two or more electrode pads 221 and

222 formed on the printed circuit board 210 to be spaced apart

from each other.

[00121] The electrode pads may include first and second

electrode pads 221 and 222 connected to the first and second

external electrodes 131 and 132 of the multilayer ceramic

capacitor 100, respectively.

[00122] In this case, the multilayer ceramic capacitor 100

may be electrically connected to the printed circuit board 210

by a solder 230 in a state in which the lower cover layer 113
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is disposed downwards and the first and second external

electrodes 131 and 132 are positioned to contact the first and

second electrode pads 221 and 222, respectively.

[00123] In the board 200 having the multilayer ceramic

capacitor 100 mounted thereon according to another exemplary

embodiment of the present disclosure, the solder 230 may be

formed on portions of the first and second external electrodes
 

131 and 132 of the multilayer ceramic capacitor 100, but is not

limited thereto.

[00124] Particularly, referringto FIGS. 6 and 7, the solder

230 may be disposed around central portions of the first and

second external electrodes 131 and 132 of the multilayer ceramic
 

capacitor 100.

[00125] When voltage is applied in a state in which the

multilayer ceramic capacitor 100 is mounted on the printed 
circuit board 210 as described above, acoustic noise may be

 
generated.

[00126] Here, sizes of the first and second electrode pads

221 and 222 may become an indicator for determining an amount

of the solder 230 connecting the first and second external

electrodes 131 and 132 of the multilayer ceramic capacitor 100

to the first and second electrode pads 221 and 222, anda level

of the acoustic noise may be controlled according to the amount

of the solder 230.

[00127] When voltages having different polarities are
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applied to the first and second external electrodes 131 and 132

formed on both side surfaces of the multilayer ceramic capacitor

100 in a state in which the multilayer ceramic capacitor 100

 
is mounted on the printed circuit board 210, the ceramic body

110 may be expanded and contracted in a thickness direction by

an inverse piezoelectric effect of the dielectric layers 111,

and both side portions of the ceramic body 110 havingthe first
 

and second external electrodes 131 and 132 formed thereon may

be contracted and expanded by a poisson effect as opposed to

the expansion and contraction of the ceramic body 110 in the

 thickness direction.

[00128] More specifically, the contraction and expansion

of the ceramic body may occur with a displacement of about 20nm

inthe thickness direction of the multilayer ceramic capacitor,

a displacement of about 4nm in the length direction thereof,

and a displacement of about 2nm in the width direction thereof.

 
[00129] Here, inthe multilayer ceramic capacitor according

to the exemplary embodiment of the present disclosure, since

 the first and second external electrodes are formed on both side
 

surfaces of the ceramic body in the width direction of the

multilayer ceramic capacitor, displacement in contraction and

expansion may be significantly decreased, whereby acoustic

noise may be reduced,

[00130] Referring toFIG. 8, inanother exemplary embodiment

of the present disclosure, the electrode pads may include first
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and second electrode pads 221’ and 222’ connected to the first

external electrode 131 of the multilayer ceramic capacitor 100

and third and fourth electrode pads 223’ and 224’ connected to

the second external electrode 132.

[00131] According to the exemplary embodiment of the present

 disclosure shown in FIG. 8, two electrode pads for the same
 
xternal electrode are spaced apart from each other, so that

a difference in displacement of contraction and expansion may

be decreased, whereby an effect of reducing acoustic noise may

be further excellent.

 [00132] Referring to FIG. 9, according to another exemplary

embodiment of the present disclosure, first and second

electrode pads 221” and 222” may be offset to each other in the

width direction of the multilayer ceramic capacitor.

[00133] According to the exemplary embodiment of the present

 disclosure shown in FIG. 9, since the first and second electrode

pads 221” and 222” may be offset to each other in the width

direction of the multilayer ceramic capacitor, contraction and

expansion may be offset to each other, such that an effect of

reducing acoustic noise may be further excellent.

[00134] As set forth above, according to exemplary

embodiments of the present disclosure, since a gap between

external electrodes is relatively short, an amount of

vibrations generated in a multilayer ceramic capacitor

transferred to a board may be reduced, whereby acoustic noise
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may be reduced.

[00135] Further, when the multilayer ceramic capacitor is

mounted on the board, a mounting area may be reduced.

[00136] While exemplary embodiments have been shown and

described above, it will be apparent to those skilled in the

art that modifications and variations could be made without

departing from the spirit and scope of the present disclosure

as defined by the appended claims.
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What Is Claimed Is:

1. A multilayer ceramic capacitor, comprising:

a ceramic body including dielectric layers and having

first and second main surfaces opposing each other, first and

second side surfaces opposing each other, and first and second

end surfaces opposing each other;

anactive layer includingaplurality of first and second

internal electrodes disposed to face each other with at least

one of the dielectric layers interposed therebetween and

alternately exposed to the first or second side surface;

upper and lower cover layers disposed on and below the

active layer, respectively; and

a first external electrode disposed on the first side

surface of the ceramic body and electrically connected to the

first internal electrodes and a second external electrode

disposed on the second side surface and electrically connected

to the second internal electrodes,

wherein when a thickness of the ceramic body is defined

as T and a width thereof is defined as W, 0.75WS5 TS 1.25Wis

satisfied,

when a gap between the first and second external

electrodes is defined as G, 30um 5 GS 0.9W is satisfied, and

an average number of dielectric grains in a single

dielectric layer in a thickness direction thereof is 2 or

greater.
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2. The multilayer ceramic capacitor of claim 1, wherein

the lower cover layer has a thickness of 10 pm to 100 ym.

3. The multilayer ceramic capacitor of claim 1, wherein

when the thickness of the ceramic body is a distance between

the first and second main surfaces, the width of the ceramic

body is a distance between the first side surface on which the

first external electrode is formed and the second side surface

 

on which the second external electrode is formed, anda length

of the ceramic body is a distance between the first and second

end surfaces, the distance between the first and second side

surfaces is shorter than or equal to the distance between the

first and second end surfaces.

4. The multilayer ceramic capacitor of claim 3, wherein

when the length and the width of the ceramic body are defined

as L and W, respectively, 0.5L 5 WS Lis satisfied.

5. The multilayer ceramic capacitor of claim 1, wherein

an average grain size of the dielectric grains is 50 nm to 500

nm.

6. The multilayer ceramic capacitor of claim 1, wherein

the first and second internal electrodes are spaced apart from
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the first and second end surfaces of the ceramic body by a

predetermined distance.

7. The multilayer ceramic capacitor of claim 1, wherein

the first and second external lectrodes ar xtended to
 

portions of the first and second main surfaces of the ceramic

body.

8. Aboard having a multilayer ceramic capacitor mounted

thereon, the board comprising:

a printed circuit board having two or more electrode pads

formed thereon;

the multilayer ceramic capacitor mounted on the printed

circuit board; and

a solder connecting the electrode pads and the multilayer

ceramic capacitor,

wherein the multilayer ceramic capacitor includes:

ceramic body including dielectric layers and having first

and second main surfaces opposing each other, first and second

side surfaces opposing each other, and first and second end

surfaces opposing each other;

an active layer including a pluralityof first and second

internal electrodes disposed to face each other with at least

one of the dielectric layers interposed therebetween and

alternately exposed to the first or second side surface;
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upper and lower cover layers disposed on and below the

active layer, respectively; and

a first external electrode disposed on the first side

surface of the ceramic body and electrically connected to the

first internal electrode and a second external electrode

disposed on the second side surface and electrically connected

to the second internal electrode,

when a thickness of the ceramic body is defined as T and

a width thereof is defined as W, 0.75WSTS1.25W is satisfied,

when a gap between the first and second external

electrodes is defined as G, 30um< GS 0.9W is satisfied, and

an average number of dielectric grains in a single

dielectric layer in a thickness direction thereof is 2 or

greater.

 
9. The board of claim 8, wherein the lower cover layer

 
has a thickness of 10 pm to 100 um.

10. The board of claim 8, wherein when the thickness of

the ceramic body is a distance between the first and second main

surfaces, the width of the ceramic body is a distance between

the first side surface on which the first external electrode

is formed and the second side surface on which the second

external electrode is formed, and a length of the ceramic body

is a distance between the first and second end surfaces, the
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distance between the first and second side surfaces is shorter

than or equal to the distance between the first and second end

surfaces.

11. The board of claim 10, wherein when the length and

the width of the ceramic body are definedas LandW, respectively,

O.5L SWS L is satisfied.

12. The board of claim 8, wherein an average grain size

of the dielectric grains is 50 nm to 500 nm.

13. The board of claim 8, wherein the first and second

internal electrodes are spaced apart from the first and second
 

end surfaces of the ceramic body by a predetermined distance.

14. The board of claim 8, wherein the first and second
 

xternal electrodes ar xtended to portions of the first and

second main surfaces of the ceramic body.

15. The board of claim 8, wherein the solder is disposed
 

around portions of the first and second external electrodes of

the multilayer ceramic capacitor.

16. The board of claim 8, wherein the solder is disposed

around central portions of the first and second external
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electrodes of the multilayer ceramic capacitor.

wherein the electrode pads17. The board of claim 8,

 
include first and second electrode pads connected to the first

and second external electrodes of the multilayer ceramic

capacitor, respectively.

18. The board of claim 17, wherein the first and second

electrode pads are offset to each other in a width direction

10 of the multilayer ceramic capacitor.

19. The board of claim 8, wherein the electrode pads

include:

first and second electrode pads connected to the first

15 external electrode of the multilayer ceramic capacitor; and

third and fourth electrode pads connected to the second

external electrode of the multilayer ceramic capacitor.
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ABSTRACT

Amultilayer ceramic capacitor may include: a ceramic body

including dielectric layers and having first and second main

surfaces opposing each other, first and second side surfaces

opposingeach other, and first and second end surfaces opposing

each other; an active layer configured to form capacitance by

including first and second internal electrodes facing each

other with one dielectric layer therebetween and alternately

 
exposed to the first or second side surface; upper and lower

cover layers disposed on andbelow the active layer; anda first

 
external electrode disposed on the first side surface and a

second external electrode disposed on the second side surface.
 

Thickness T and width W of the ceramic body satisfy

O.75WSTS1.25W, gap G between the first and second external

electrodes satisfies 30ymSGS0.9W, and an average number of

 
dielectric grains ina single dielectric layer in a thickness

direction thereof is 2 or greater.
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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 abandonmentof the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:
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court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

A record in this system of records may be cisclosed, 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
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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
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an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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 awareof a violation or potential violation of law or regulation.
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TuyMERATSSRIDAAMC MMT SZ KAKRRMBAAKCRBENKA

1 ROR? naeMa A KOWR GO 9 5WR RIOA MK EA EB 1 Oc Men See Ri. MB
1OARS EE NER OMT EME.
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Mac l ROR 2ZOABRERODSMRA LOA ACHR EAN IMEX NEN BEMS
RAM EMICH Mm TSM RAOWMR ML OMMICN TSM 2OW WIRE SID
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FOR A ~ OOM RmBAO BU I PY Do
( 3605 oD Ae BHAA)
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(0001)

RRA. PB oY PVR MT AZLOCHS
(Bek)

(0002)

COMOMBIYVSTYT ELC, BENE ERT RALBRONMEMLAHT SKE
f. BSRRAKE RENE AROMT RM LEMAR EL OMMSNTWOSA (HAR, HE
MMBl1BH),

CRP OCMR 1] REA PO ~ 14817 4 TEAR
( HHO mR)

(CHAD MAL KAL SAR)
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ARH. Biv ODSRAOM FEMA COM Ric KSRMN SS OHS
STEM EAB IY PY UAT AC ee Ree],
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OO TE RNG BG Uk USE BE BE OB 2 OAAE BOL CH EAR ERT SAB
PRU Re eRbh7k, MERROW FE MICE RT AEM LE

Spe hl. BIOMERAEI ON onGGNeI sa 2oAmE BOT, Bt
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CEGEDKBTSZLAZWEBKM BX NCHS, BEOMREBIEM MR ONKRE KAR

KBWCHETS. LEBoT. HEAL AMMD BET ZERO Bis dE IER
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SORA SN. COMBMIY SY UCHIHA 1 OW FRM NUE COBBMAICESRMME
ARM TAT EMA ERA, ER. COMBIY SFYC. B20 MicBwc,
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SERERROL SA SHRM LEC CHA, FS, HB2ORAKBWYT. BIL OWF

<
z

  
  

    
 BMRA TSS XML BMRB ODORS MERBMMDORSE IHL ChEX BEEATYH
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THEW,
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QAR BBO BEBROBRMICHS LAVA RE RAM LAI ORME LE HLT
PRAReTMATSARM RAR LA SOERMM OL, YERMAMDLECOMF ES
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LCDS (REENTHY, FB2OAMEMOPARR MRAM ERB 2OKRRMBERMOR SH

Lemay COMBA, FIlLORMDSAKREXRKM, PARE MAM LIE WL ER

tPPIORAMCHRORATAZEIR BM ENTWOSZTCLEMBELY,
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COMBE, RAORBWRK OCH 2ZOMF RMN SU ZR BLM EN. Bi OK

FRM MRO CHK B2OMF RM COBRBDMAI LAMM BARELMHT AT
capac a4,
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CORAKOLE CES -RERA THAT SKA. BIRCH 2ZONREMMRBE
HTEMRELLW,
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CMOLGKR-HONMAWOPR ARE RARAMWAOA MEMO SAR Bm ei

SRCEC, MB IY PF VUORBBEMERMUCL ESD CLR HBS Mees ce
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BIRURB2ZOAREMIL, BIDOAMK DT. ENSNBRATPORAKMB ENT
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MMT CRAONRKRMCOMOM MIC. ALRUR2ZONB Bm ko CREAM
SHED. ORM. COM. HIRED OwMME oem NABA
Awhileoweee eR NEER. tk 1S She hh &MAMA MI WT ZRKONARBLCOMOMMB LC, Bl ORFEMOR2OA MICE
ERS L DINAN, Lb Ro CME ESENTOS,. FORH, May ey VOR BA
ORAM IBS ZC LeMMT Soc ED OES,
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YF VY URER ae RT SR AOMCHS. KB. MBRUM ABT. BIhiDay
FYVAIWEBLTWOS
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MMeIYVPYUC lid. Mle RT KIA, BARRA LR IY FY PBALIeL a

VF VU BAL 1 OWRIN AEN SY ie OD) OU FAP ROW 2 OOF ARM 2 & aH

So AYVPYU RIAL IA. POAT SEAR KOR IOERL aks 20OEHI 1

bre. MetTaALOUMW (B1OM) LickUB2DRM (B20) Lide,
HAST ARHSOMWMLI eROR4OMMI 1 ff EREBA CWS, RI kOR2 OMTiL
le, Lidl. Bi ROHR2OEML 1a, Li bie Wher SESH I RCH 20
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1ROB 202M) la, Li beBa SEAR BI ROR 2ORMLiI al, Lib

DMA iicM#e cCwWS,

{oo020]}

AY PFVYRALIOBIONBL clk, BlOWMF RMMIMDMEBSNTW4, I

YFYPRALIOR2OMML  dkkk, B2OWMF RMN ENTS, BIR
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~AbMIVYFYCRALILOMINT SARMONGDL. MENU STEM ED TERS

N46. BHIISUT. BEND ONKREMOLK HD EBABMENSTL EBA,
{oa021]

AYP VURAL LIA, M2 een SHRDK, MR RRMTSB) OR BH
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veIIERS OC Be BERET Ole. Be
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m—- AENTW4.

(0023)

Danae eOe AB2ONRBMZ 0H, AY F VURAL IL O-~RMCHS-DBEAR 1 OMA CHIOA Mi mar ZKEAKRMBENTW4S. FHROSB, FIOMEM? OLMZOIWMEMA OLE. Bove RREL ebUT. HEAR 1 OD
MM AW. TRbDBRIRORP2NEML I al Li bpOxtimA mle BAIA 1 O % IA

RA CRABKEEB SN TWA!

{9024]

LkMot, AlLOHWFBMIMEBBENKA 1 OMMLI cc. RUB 2OMF BM 2

MAA NEA 2 OWT dik, HL ONMR Re OR 2ON BiB OL AWA
SwwW, CREDBAIOAMKE VT CHA,
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Si OWMBMRm2 Ol, ERMMO 224, FEM L BRB O24 LRAA CWS. FEmtn? Pe HEM Ob oD OD EREMEM SIMD @ EE TE. Wa DA
MBM 201. BREA-AZLOBMAD SBM ENS.

(0026)

SER MBM 2 6a, 26 bid, NEM RABRESLTBRD. BIRVUA2ZOLA
Lia. LIbD KWH MID > Ct A CHEM SX 1 TWS.
(9027)

FABER M2 Bik, EBM2 2ICBWCH2Z0WMI 1 db SB 1 oma. 

 lcWit Amo tHe, ABBRBM2 6abRBeKBM2e epee rtaraarvdvyt

RICE MR SATUS. FARE RSE 2 61k. EMR 2 OORT ROR 20 TG) I
a, L b O Bi A Mic 0% Ric mie LTA, Bk. AVY PIRCBR EOE

    
   

TEAR R RM e SCI MBA ALORMAU GEHTS. HARI KE 2 8 ae
ABOIRMCS SLAY, 
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G3 LAR GR) 2 4k, ERE Oe 2D oS 1 OM Ll chemi TMU T SD,

BLOW Llc HRCVUEMENTWSA, FZEHL SMBS 2 41k, Bl OmMP RM ie

BRM ADWMMICHBRMEN THOS, TCNIEO, ERM2 21. ELTH1 OWNS

MBmM20K. BI OMFS EM IL CBAN BREN SZC LES
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B2ONMBM3 0, ERMMH 382k, EW LBM 8 4 ERABACUS. OE

HMR 8 2k, ABB MHM3 6a, BEDERABEMBMS 8S Lee, H2OW

BHM 3S OM, BBA REOKRAD SMMENSZ,

{003 1]

BOB RBMS 6a, 86 bu, CNHENRABKRERLTBOL RI RUR2OS TH

Lila, LIbORWARMK Wo TWA CHEATS,

[0032]

FAH RTM 3 Sid, EMM 8 2b TH 1 OM L 1 c WS 2 OM ML

Ld fliicmyo CWO, ARERR S Oa tC RRR MIMS 6 bee IAT SAV Yb

KKB RENTWS, FARK MIMS Si. EEMBTS2OR 1’ RUB 2OEML I

aeRAIreASICETSIIPTBRIE TEBOAT Te

dE A AGB 3 8aeAoA ROR RIL ES GEA TE aSB td aeAHL OD AG AK lc APR UL es

{9003 3]

Gl Se WL EAM ABO? 3 4 tk.
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B2OMML 1d FC RHE NCHS. FEAL BMD 384k, BO Or Mm 2 tc

HAAN OMI BEN CWS. CHE KD, EAMDA 2k. CL TH 2D Ai
ERS Ol, A2OW FB M2ICBAW BEHRENS KL LRS!,

{90034)
 Sie L HEARS? 304 ik, ERMA3 COA RB RMB S 6a, BORO ARTE

RU RZ SOFNTCKHEHBLEOS, ERNE MMS Bld, EMM 8 2 OB eA

M3 6a. S6bLFXEMLEMRY 24 LOMA MCB TAZLARMAEHN TOS,

{0023 5)

Fl RCHA2OARBM20. 20k, BI ORMESM20OOKRBE RAR 2 6a kB

2ZOWNMAMSODAMB RIMS 6a LD, FEHR 1 ON MI 2 OO AIme Tek

260¢RF 2OARHMSONRBERAMS ObEMDMnNtE. TYF VURAL I OY

wm ¢CeR-MCHAZILOIOHBABS 1 OF MACHATZEDKRMBENTWO4Z, LEM

2. BIOAREMR2ODARBRMIM2 Ba, 2ODER2ONREM3OOKRRE

MURS 6 al SHO bDLUERMWML THUMALEB RMT 4,

{oo036]

FH, PILRUB2GOAMHRM2 OL, 3 Ol, BLONRMEM 2 OFA Re mM1A

28 ER 20OANMM BMS OOFARIE RTA 3 BEMIY FY TRAL I Ove CLES

BCH Sl DORBARM 1 OF RA CHAT SEAIIMB EN TW SS.
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TOC, PLOMML 1 cK ER CADB IOWA MEA RIT AZHMAB2OAM ETS

o M3 CK. P2OAMe x HBC UTRT., BSA. MI OMBIY PY voOMI~111

RUM Mee AICRTM CHO, BIOARRM2ODOLMERAB AB 1 OL MRMBE

HCWSRM CWB LEM CHS,

{o03 8]

RBS mo kD. BP2OAMKBUSZBIOMTERM1IOR?d, , a. R207
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ROEM IY PUI RENSHRAOTMAMR CHS, Mol, AMHR RAI
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RWIKBRENSZTL LES,

(0135) 10

Sle ML BMB D4 4 a lh, ERBMRO 4 2CORBBEC KBR 4 6a BLT A. UY

Hi LE ARHE 3} 4 4 bik, ERM 4A 2CORRE RBM 16 al 46bdROHK AREER

K4 SaDGNTeEBL CWS, EMER44 clk, ERMM A 4 2ORBE

Wisk 4 6h. 46 c ROU ARB RPM 4 BbDOTNRTEHUTH4A, FI EML RBS
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(54) MULTILAYER CHIP CAPACITOR, CAPABLE OF REDUCING EQUIVALENT SERIES INDUCTANCE AND
IMPROVING A HIGH FREQUENCY ATTENUATION CHARACTERISTIC AND A RESONANCE FREQUENCY
CHARACTERISTIC BY INCREASING A CONTACT AREA BETWEEN INNER AND OUTER ELECTRODES AND
REDUCING A LENGTH OF A CURRENT PATH

(87) Abstract:

PURPOSE: A multilayer chip capacitor is provided to reduce
oower loss by decreasing ESR(Equivaient Series Resistance)
through frequency attenuation characteristic and a resonance
frequency characteristic.

CONSTITUTION: A multilayer chip capacitor(! 00) includes a
main body(101), a plurality of first and second inner electrodes
(103a,104a), and first and second cuter electrodes(103,104).
The main body 's formed cy stacking a plurality of dielectric
layers(103b,104b) and has first and fourth sides(S1-S4}) in
parallel with a siacking direction. The first and second sides
face each other and the third and fourth sices face each other.
The first and second Inner electrodes are alternately stacked by
being separated by the dielectric layers in the main body. The
first and second outer electrodes are formed cn the first and
second sides respectively ard have different polarity.

 
copyright KIPO 2008

http://kpa.kipris. or. kr/X*ML/200700000353A0/kpa.xml 2014-04-11]

000245



000246

 

BASS 10-2008-0063580

 

 (11) #774—10-2008-0063680

 (43) SABA=.2008-4078074

(31) Int. Cl. (1) Bae
ALA Ay FAA BIAHOIG 4/30 (2006.01) #OIG 4/005 (2008.01) Bee ey aS

(21) Save 10-2007-0000353 71 FU BST WES 31
(22) Sela} 20074014028 (72) "5 2

AALRFUA; 2007018029 elt
47| AeA) BST Mae Al at 4) PAO LE

(74)

   
2 Ugo) 4S4 AWARE. Heel PAaso] BSrjo] Bye, BH spay :aye aL ys) alld &

WS 2s ae Sas; a2 SHol AR dsksta als Suz a4 SMo) AR Ysaapse] Bal. abr] wSALE] Bal ulelAy alae ola] Bels|o] PUR YS Bes] al BoM. We AS, BF Abel a B ale

=ol] ne ada Abolg Sagoo all Gt a2 9. ASS PHSc,. a7] all ue aASe ah 2 assoe
Ved suo al USHsS Aza, a7] 22 wy ase 72 Bald SAOR Mes = sr}s} a2 we#e 7+ayy, y7) all ole aS Ail BAB BMA al GSS Qapol al We Ass} dasa aDol Al
SS wj2 2 al 4egolay a2 lees

 

Re Te

 
 

 
 S2-——>4

104  

Aspod al2 Ue az oaAdrh,

   

 

000246



000247

BSS 10-2008-0063680

Sep Best al UA ale SAS Bs

ete AM ALE Ba),

| all Sele} a2 Sy} 
7] AALS] Bal Wola, fe lal-soll sal Helso] mde yee Bo al wg ae ue asa: g

7) all Goay2 Sao] 22 Qa Aojls Salo} all yo aja sy ASsg Bays,

4t7\ all WR BS all PQ ABSAOR TEA shy] all USHS Bu, 87) a2 yy ase aj2 w ala
SAL USA=S sto] a2 VSHS 7225), 47) all SF ASS AL BAS SoA] al SH) gal

oq all uee ass aaeea2 ae*
ASS a2 Bal 44 RoliA] a2 est Bao) aj2 ue aaa a

eyam a

om!oe|att bo
  

Av] all ¥ alg UPR AS Qe Aapbee) as syeow gol aan, a oy

fo, VAL Eo]7) a vy aso] gy wal ge age

Eso} Ay) w2 WR AS) 2H wap ass AS Bde Sa gq vs 

a7) AL IN ASS AL UE Ase]A Aa} Aelol Sa ah uy Azo] sts] Bes} Peta, a2 gl

2 Ase alae dso} ae dal Golo) BR AZ uy Ass] B49 Pas] Pso AS Sgowe se

Al Labo] lop Aq,

4y7| AlL Gates alee

Bald Sesh Bebe,

io } Aal Zolol) Ba a Sa gala, ae 2 ale |ue] SP Aololi Sa als

7| a2 clase a2 Sale) aaj dele) ga alg Sao Pst, ag Ze a4 SAH AY Pole) Bx alg
Kad Seat Bapey,

all SJ ASS AB BS Ad SRoe Sy aabslo] al, a3 8 a4 SAoAl B27] al Sts} Pela. a2

SARS as Rad Soe YH adapsjo} ala, a3 2 ad Swolgz] da Mets) Wee AS |S

A2e He ASe a vale.

AFft5

alaatel) Lo}.  7) AL RQ ale Se ge] Ave 43 2 44 Se zs] Aurh o 2 AS SAo8 she Ase 2 av
EY.

ATS 6

all4 Bholl QLOLAL,

papaSasSa Vee pepe aS Sl eae Se ESP OP EPECUp ape ae aeeee apap appayer

ALE],

ATS 7

000247



000248

«

A

l4>

bee a KY

BUSS 10-2008-0063680

are #aaleel aesol BAlsly, AS Bes Baar gt da) aa SAS Asi all Sash a2 |Rol

ALE WBAaS Sea dd Seo] Az dese Amare Bal,

7] AMAL Bal vlHaase] sal Helse] Me Sea Se] ai 2 W2ue as: z

7] all 2 a2 Se] 42) Ya Ysgol wl B ale si ASeh wl 2 42 Sa Apole] Se ges

AMABalspHs vu BAboe!e Brae Eto! qs se Ace Easy

ALU 242 Haalsel DA) S928 all SHOe MSs al dS4s, HAase] aa] SOR a2 Sui

22 US a2ue?S 2. a2 ut ASt as SAR a2 Shoe Az Ise as Pad USES
7Tt

AL 2) Be ali, als Sb a4 Swola, all Sts) Asha a2 e|4 ASS wa, als B ala Seloal
2 eee} Betsy, Ate al up Asa AAS a, ay s|H MFR 4B QR aa CleHs} Qspe] a2 wat a

43} Gas te S428 the ASe @ AAG.

a7 Bel SLL,

al7) all BAZ a2 =

ASWAL EY.

ATE 9

Bape] fe
v

1

AB GAPSR as Ses) a

 

s7| AsAle] Balola) fa alesFol sla) Belsjo] MAB ASA Spe] a BP aoe asa B

*g7| aLala te444 Ba Baye) al BR a2 s)2 Mar, as QR ald Heol zezp BYS epsry2 ABR wla Sle ASS Bests,

*s7| ASAE] Bale 4 Sesh gol7} Eelsbe] Pale Sse] YRS Aa AL UY ASS al A ala

SU°e 42 Vee al RA VSHS 2H, a2 ue BSS als ¥ qld SALE AZ} MSs 43 2 al

AUST ES 2H, al BAe SP Ase al B ae Weel Z2p Boro} ail ue Aspe PAs, alg :ala SiAe asald Clete] 44 ajo] al2 uy aSeo Aaa Ae Saee Fe ASE PY As
AE)

~ SES ASA A AWAHe 7 ) eel Sa VAAL) SBil Pee ata asl

Sade Uebe Ase) ab AMA ee t.

Ad Wah ase] AVS} RAS cf eo] aah ee a7] Pee] Ay est ole) abel, Mhz) Ae) 4aw

UY ease] eee Aah?) welye} BV, He az7|aahl7] RB Peale| say} ches BP utes

of et, BBS Aaa Aes + ala}a} AboH(EMI) a7} BAA ow Balstal S|gch. Aba} Abo
BAL ok, E/zler Aaj; & 225 F UF

eo) 21s) OLS BAL of2. zl ab ah LS alase7z) SS BeOoBal BW eS ziak zig) Moll 2) eee Abbe

c ue] Hag oe ]2. QlEb. EME Qe Aah?) APleAl Valsts hol Ze arse Bee, ea
Ase Y Aal

ckxb Fale] aaloll, a

also] Al

Bart ala oe

3g as aya uyAg ana A ayAley Bal;

 

 

 
 

AH] FALE Qo. BTso4o] Ba Sgol eeel AW

) UGA A AMAELE 302) BE stale] Gey

000248

gyro} Ae) mebu 7 ae Sor te asa 4g

Ala hy a 2

 
°°

WEY?] APO We} BRzel 2

Yeo] AWE S| SL Qler,



000249

<]

<i

6>

g>

<1 9>

<2|>

oe)

  

BIhS al 10-2008-0063680

au 24a) AAS AHACS S8a Ub oe] 714 das 4

So ESLE glet So) Borja, of Sal aE(SRF) olaA= Aaale] ea yg]
ag SB ube yoy aA eal sol Bas}, B2l Fake (SRP)E ESLo] Aas

ES lau) Ble Fae] FSR 3 AWASe) Abalme:AVES?) Sl] ASIALEY7) BEB ViSol AS sfeloy
la WHALE 1cQ} ai sayeig gasRB BEM eolcp,
 

ole BE 28 Bey, See) 22 AS 2 AMWAISOOE ASAE Bas s}# AS03, ws
Beech Ball) Wels thFo) all Ue AS Gals a2 ype atiada)el HAASUSb, be Sa =
elslo} 3WE Aeseh uy ee] Bee theo) HAMS, 4b) so] RAK GPS YSRORA A wAlraatch. ald Bo ale WH AS(38a, Mal? MSH (8c, 4) Ss Bal YS Sao) a1 Me a

7+ AAU (EH 2a HA) EH lao HAA, al ME ASIDS AE eel(szp] Sasa

al2 915 ASC) Bal WEGSol, Dub mol Ay} ALS 2F91(53)9) PSSUN BSE EMI Bes ayy

ATMOS SH HA) WHS2S ahs U7ES Sep, ta, | la] SABRE(AY ARS Hoja gee

Horst Bo], AAABAQOS G26 B79 7AM VaR AEL)S ZHaBe, a 0/9} Aly 7}
SR—REla Ss], FMAE(O) Ue] AH QECH 2ae] BAH BA)7} AGS BolS yaa 7j4y aeHe

 
ES ib @ | mS Besa, 2s} asa aes 4A VaeA S ABATE C(Low Inductance ChipCapactor: LICC)ole}, 9) AWAE (200) GHA, AS ebol(63)z+ Bz(G4) es] AR Awe] Aol(k aho Se BA)7t ASE QZ AvAlE (LO) ae WOR SU, USE AS PS AAS 2HR Bola
eu, 3, sf ase) GEES YG Swaze] Ae(Me 34 Astol EES Sas) Zol(pywrh BUCS Ibél }

SA), AL UWP AS (23a) 3} al 9) AS7W(23) ABS BAR a2 UH Maa)a2 9% ASQ)

29] 2S Bae Br}a ATH S 2h HA). ojo we} ELS Sosa Ya WS} Zs
ECOCAAS.&QA EABS 22 AgAle] Bas, |
ULB ASE (DBa , oa) ¢eRe LpEhWch,

 

 
ce is ASAIN (30)% SEAR BS (feed through) AMAolch, Bala1) (33, 33')2 41S eel} 9) (IN) (73) & canine pol} a
zy EES eb =e] SP AS34. 3408 AA Hae Agee. as

al_ a

2} Ax) Als Sa} Maso] Asso) 9% Ascss. 33a} Va 4] ) =

Zz 1b)2] Bal SS Bay Caso] GR Yscte] sF As(3d, 34a} a

a YAFUDEPSY ARMABN)S Fal Bri ARGS2 wh] U7} all
a B27) FS8 A ARAEOALE} Cl BOE 2c2) HER HA), A

Sig B VASES icS] SIRE BA). ofol) ubeb, ABHAPEL(20) BU}

| QIck. FE Qcol}A] HWM BS 3c, 33c , Bde, dc'E UF AH ds
mh

ce 32S 7e@ Aaa) MAAS Be 4 ge ESLeel Oo ee

al | AMAEp) BAS, oles Oe ELE we SA Fae SAP EMT @

E] oy 4] bo} , AMHe 1S Me cl ASA Aveda ape,

2 ede Ae Bags adap] ae AOR, 2 Sse uo Eys ves ga Sys ge ayy
4SQ gd ase aests ele.

#2 BQ] nSGe 438 9 ase veda AaaeA,

S Yee ws al ual a4 SUS Be) all |Vs} aja Svio}

& mast= Aspley Bal abe] AsAlel Balaaul al 2> ye
L

; Bo Av] AL @ a2 Setozzb gael dole Sy 
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  2 Se sus] A 9)

BRS 7A Br] al ole

of ai ue ASAy als MY ASL ajo YP a 4saolay ay asso} Aspod ay ye Asa} al

2a, a7] A We ALS ae Pa
 Be a} el ajo SBA a aegop 233}

  

© Use] Algal Gee. Bel al RQ a2 ue BS Ae aazals) as Hoe Fol ga, a gl
e Use AL See as Se Ato] Gale Exell ay] all ut Ase] 27h A (two sides) =} sha, a]2
SH 252 Ae SAI ald SH] GAL Eo} Yr] a2 Ye ase] 2a Wewo sides)7 Bec. Sa]

AL Se Bah al WA ASS] ABA Bal Aojol eA aL ie an Sto] YRS Bat, a2 sj ASe a2 ue Aso) Ae Bal ojo Ba xj2 uy Aspe) Sri) ass Ba +p act

2 ogo ye oe Aol Wee s7] AL VSR ews] Gal Boje] Ax all SR3} Bory, als Bal4 Svie] 2H gol) Aa ag sl ald Sas Qelcp. wel abo] ae WSPRo ale Selo) aa) Aolaa
ae Sa} aaa, a3 % 4 Sys] ae gojol gal ag g SAs Beech all Spy aSe ala By

c AS BL Aldad See Ue agsjol al, AZ 8 ald SoA aby] al claws Bec}, ale sl aS= eS

AVOE UH Byso} AZ, Wa 3 aSeogo] ae devs, gach ol Be, ve) a Bae se
A

os
* a

ey Hele ABR ald Se tho} “elas oe F Met. ole We, a7) wl BR aja Sea del Aes
als Bald Sel We] elec} ce] 42 FE ae. ESL A Hes] Seles Saby} Azhch He] sich,

~ EE a2 Sao WE Yee BAMA Bee BS A HAE RA,

ST Haase] Asse] BY W, AS wets Bayer all ula] ad SAS As) Wl Sez a2 SA]

AE desi alg SAz) a4 SH) Ale qspehe AMaley Bal: 4b) FSHA)E] Bal wfolal @ a aleol a

ay Beso wae Ase Soo al 2 a. us WSs wo all wl ale Sve] zz} eye aay} a FT
i

Al

2 AMAle) Balesas a BAlstrip-liky le Ba4S

aL ue ASS Haase] ea Zoe qi Soe Ved a Shs}, Gaase] dal ow a su
2d 42 VE4S Qa, Wo yh Ase ag Seis} ag Sxloe 77} MSE ap BP a4 dese

+ all, a3 2 a4 SwolAl all leHel {arn a2 sy Aaa aye, alg st aa Seay al

Be, 42 aL aM Aas} SAS, aS SB AGS AS BR aldSHS Hstoq a2He a

 
 
¥ ues] Jalgdlo Wea, ay] all Sas ale SAze) Ags aso Say} aa Se zo} vie ga
ch.

I
Heof2] a3 SAW WE Bsa a AME,

Bes] LAaeo] Ieslo} By

AE Gesta a3 SA z}

je] 2s AYR Fee Ho] al 2 al

gl a2 9)% USSh, a8 Fae Selo} 2b Bae vk}

Abr] AMAL] Wal 2 Setel goj7} Selspo] Aajehy qype
2902 2Zbzb Se“YL we oF TF Le
 

Zh2hate4 aly “Ee 24l=o] HAs, a3 2 He fu Boll

a as a stoi vases,
ole}, Vel EMS Beso] # BY ANAS AVech. eu, B Yys| ANGa=S ole} Ge

Blag) ss  Le. oh Als) 2 oueh. 
  _7A&. _

Fee SA AolAy +a as)Al A887) ealry aSsle Role.ue}A|, EBoAle See €y BP a7) Se Br} gee sae. Ha) as = glow Ew sho) SQ
PES BASS Qa SUH QArojet,
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 38 Ewes aL ave GE ASS A Aas Bee, Ais g ela are

Solth, 39 Has =}e2] #AMBCOsb, lodp)ol ASsloh By

eB 2

Sea, AMA(LOO)264} AA eA,

S ASIAE Bal(101) 2} Bale] Selo] GAR zpos a‘.ye ] 3,BAle BAO Zs Ae Peskhe a g
Baa Sws3, §

AAAE] Fal(l0l) ols FAAEQO3b, 104b) 4Fo] E49}

atch. co) all So a2 We AS(108a, l0da)S Baasal jal

aL So 2 US WMS (103a, 104a)@ ZO] CSA18, 1040)

4 ASsio] AS Ce SYS 4a) Meh, ole] spo] | Bao]

& Arojo) Fn Ae ena fOgM ANARAS -aay]

SS], # SA Bao] dea, a1 @ al? ue 2S(103a,

Ur, all We AS(103a9) 2ae aL SRSA as SVG228

AZ SAS27 a4 SASNOe Gexch. WL ue As(io3a)q} al
S3)#} Qsbat, a2 WR A4(104a)2] a2 MSHCUO4c)= aa
aR)

al) @

allal WaE aso

l0da) 2}2h2 alApzbal

1& 42,o|
Al2 A081,

a=(103, 10 aon

S2)3} AE Webses ver} ) a3

all So ale Uat AS(103a, 104a)e| 4g 5] O]
BESO AlSL AL wBslo} BBslo} yr,

1S Sa a gb a2 oj} aac, 104 )el ZF
Wa A(1038a, LOda)e]alaeal) 3) all

9

acy, Baap ue ae] ae) asaya

) AB oaey Bol ala

z

abo) ADS wjeElo# =}ol

NSS, M2 WH 412(104a) 2] QaS
VSEH13)% all B as BBS.Tm

1 ,

woa4 S82, SO2) CHCE 39 Wea g

 
Seer, All eo} 2lSCiozdS al SS A(SLiz} a3 Ba(S3) Ato] Vale SEs] ali CSH#(103c)4 Vay,

ojo UEP aL LAR 25)(103)2 Qa aAsta) slice, Ao s}B AS(104)= wo Bl(s2)e- a4 Bwl(S4) Abo

Bale EEO ao VBR Ode 2 Hoar, clo] wet a2 Ue AB(104)2] QHZ aSsba] wep,

ole go], Ul AS(103a, Lda) sb 2)AO(103, 104)2 Uy ASQ] Ho aa We Waloe aaa a
SEA, USyy Az BS yop} ARojo ae} SRBHe] uy alo ujseou(ee ue as use
BPE VSPR) SB AS AR) 7) PAST oO] ARRHE BNE 7AM MaaYE Zolslal
gice,

Bet ofLfet, & Zo] Sala ues} Ze], all SB al2 2)AS(103, lodeat Aj) So ale We As (108a,
a al FH 224(103a,

@ aa Sitiae. sel = 39] BES

So], via) dele

104a) 2}

 
9] a)

| HEHE ehe} go], oe Sag zhyl

atefs Us|ASek Ae

2e(Sqe =

ac, oleA AEs] Dol Pee,
A

x4 | uea

aS

Al

gel al : ac}, Ayaoe,

AL ESLE Ate ae, LU} Gal SY R Sal BabP(SRE) So) Bal BAbeich, wet SRP ABS x¢
@ yds tak ota AS Sao] Agslo] Aug sez xo Bojspcp

E4e # 8) tee AA Qo oe ez; 4S BY AMA YS Yu EMol, B Ale del
Hee aL UR A(203a)2) SSA2030)AL SASL) Bal Boll Aa aL SASHA Per, as
BS ald SA(S3, $49] GH dojo] Aa ag @ ala SV(S3, Sob Bech. wes ayy USB AS(oda) alo

VSP (Q4o)= 2 SRS2)9 Ha Bele] aa ao SA(S2)z Baha, ag 2 ae SAS3, sg] ae g
ojo] BA a3 Bo ald BA(S3, Sd) zp Beech,

et, UQA all S/R AWA (Q03)V& aL BA(S1) Aa] Aa ERyo] gS Bor ofrje} alg 2 a Se

(88, S4)2.8 Be Basjol a, (S1, 83, oe AL HE A (203a)2} All 914 (208)
Al3ald_

SS QSre. YS Vo) a2 OR A+(204)H AQ SAS) ala

SA(S3, SOB By Wstsjo] ae, alg @ ala
(204c) 2b Step,

ubebay, Uy A=(208a, 204a)et aliHA(903, 204) 2 Boll
 

 

Ba(S2. $3, Saye]

lo] 24) RESO] QS xh cfuvl, a3 B i
A2 Ut Bs (204a)ye] alg eee

28
 aoe We gs

 Seem epolp pep gy sp aeepre PFPA TSESE IgGST AE IPABU, aygog, 7nae|(200) Sao vlso} Aalst wax ESLES elejul
BY, DP sol2 AA Sah) Bose ca Bebe YeoSee Ay
(SRP) Ege Ue] ech Rg aaa Gae west Aa alo]
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<49>
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<S4>

<S5>

<56>
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Soar. | 4A], RAZZ 2012 AWMAE] HAS, 2038b BZ 204b= HAASE ery(ae ch

5 So 2 83S Ee Bee] He Bab FSR A AFIAE (GODS YEPEvoley. & alae

ae, 49] SAR eS Bo}. al B ae YR AS(B03a, 20da)2] AL BH Ae USH30c, 304) 37)
- (

53

Sa Sl. S83, 84(S2, 83. S44] BA Maelo elon a 3a) BS aol4] asd oye 430303, 304)+ Be.

  Saas, & 42) Ja see} Gel, e]F 2=(303, 304)e] HAASE | OSA (S1,
= ol

2| 8 cl 2.

BS THE Wests Ga AS3, S4) zee] Aeleeh ce} aie}, ojo) weet, ofS AY ze] Aap on(EMI “gagee ABD Bole Als zpolz} 2jz] me zo AF Ae) ES 4a BAe eoaAyicp cleLa
Hh

uM Ww

offal uel as AAS Gf Ags] HUE 4B E59 BASE ela),

uehAl, fe 52) AA Gao] HSA, & 49} BABA 2c co] HYELS FSSA Sia, ojo} wpe} ns

e} zal SQ og gral & Fay, Us AB eae] 42 Aske AY BrAah7i go. E
“Oo Ge

SA, BPE {OLS ASAE BAS, 2038p 2 30doe HAaSS Uepey.

£62 @ gel ge geal2, ru a ol
oh

mx} a AMA (400)UEcp. o) ABA (400)S38] EMI

RsAl ASS SE PE 344) BE Cteed through) AMAR Asse,nts th ie"oe

ESOS #2948. AWAFalcols) al S ae SAS1, sy Ae Ee S¥e] all B a2 sl eS

‘)o) BESO] Mat, GSAS], $29) Sa AS4o=e Hwee Ba(40l) RS FY Boe Bes

EAS] a3 Se BSC40d)o] BAs|o ghey,

= 69 AANGAqIM=E, Sa all EF a2 VSHU8c, 4080 DE FA aS(403b) 9] (Aa) FOR! BA aL |
($1) K a2 SASLB Weecy, WH alg B ald SHM404c. 40dce'= Zz) a 20)1(S3) Roald &
AS)LS Vesch. LF al Se AGYQOS Al, aS B Aa SASL. $3, Sys AL WRC) St

MEET a2 SR A4A(403')S a2, alS B aja Svi$2, SB, Saye ” BER (402c') 2b Geto], zzb ahi

  
  

UPR AS 403a)8] Teac]. shat alg Se ASS a3 Bl a4 VSS) slo}, alz lee as(40da)o}a
ch,

& 62) a4 Meo] ues ye Aso oi Aso] 37] Ho] Ay He AS WAOR Boe WESo} Aa AE (Rdc)7t Pos, Het of-e} ESLO]) BA AVES. ojo] cel, Meo ey Se R Sa wile
S42 aq ten, rey} aa E82 Gs BER. al SRL a2 SAS2ze] AAS a3

(S3) 2} al4 Sri(s4) Zee} Adee 2a) Poe, V4 ASo] EM SAS HolseAl |S HF Werth.

E72 2 B44 HGS BSds 438 € AMAHGOOS Hee Stel. = 7S ge,

A ALBAeeeREUR, SU Gyo] ALR a2 MF A503, 5034age] a34s) Ba (504, 504) Bryoy asal|
SO Sta} Bes ASAE Ae Pe_ Qe

,

kL 72 PHSB, a UA BS(50ga)2] aL Bo mie CS#(505c, 503c')E All B al2 SASL, SAW &

2 se] ai Yo alg Ss) 4=(503, 503')ol Az a aspar, M2 UY A(504a)2]) as KR Ad VSBSd.

504c')= AB BF ald SA(S3, SHUM ESAS) AB BR a4 Sj A504. 604) 2} AA Beh.

72) suis} WR AMA OA, BS) ZF SU (S1-S4) 9 sel AROS SAS] AeA Bal)
AAPA AAS Bech. °l ol] de} SU BCS SY AMARAIA, oS S4) Us A SE} Hob4A Slat ojo we} 7)A) Qieledc: AE BL Ae Gaze} %aqialeh, wetAl, ESLo} Yropajil, Usb gal Sy
Be Say Bye] Geol, neu al Sas aaah

ES ZEEE Bills Lume Aste o ya see wl JET & sel, BAaEA| &

39] oeAt AA E]S ApBsmi(A{Aja]l), Bite] BA) = la B 2a 2Erap 7) se] Ss Ape Sh
Qh, & gol SAG ups} Aol, AALS vitae wee oy) ws bal apeoa] eae) Fah
Pol aseg LeEny ojo ube} OS Ae ESLS 4hethis 4)  
  

 

 

ve LALAGALGO) SUVA) See AMALELSAL welt ala qoute BE) Bee) Bebak ob

= ALLELCECH] We]2), ALAlejzoAte Blaiejgac} co] ake) By abs SA up Aghs ESL

Bo AS TAS Ua SAMS tlebWcthe AS Bele = aieh.

House 4hes a4lageal eo ea Seo oa Base Aol oh, PEE APU sMoe] olay Bay spasp
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4, APRA all BOY} SA YS olpa] Pe Wo Ula cope geo ag, we Pe
So) Heaths We Ss 1SKoksl] Bo} AAS ra aboba aye woleh,

<59> ol} BBS ujot Gol B Wyo] Gea, use az Ge Aol yal, aw geo} Pol) Sogo
He Ele Fae + cin, 4 ae uta da Se ao Sal Fake Soe AU sles aes
Jo) Qab 77/2} GEIS SYM +H ola Ap, SM ESK(AE YB] Sol So} aq ea 

 

cls S la Wa) & les She] ASA AP Asses] es Yee ATs Srbs) es moldy,

<2> Eda Wiz) & ce Seals) ASA A Ase Qs 2 yy M*E Gee Yodo.

<3> = 3 ua) 27S B ERs} ola ENS Al HE ASS BAMA NBS Yell PALM AAR 2

 

 

<4 & 82 2 Ugo] 2 eles} vido] de asee_ a Axles) fubpo] ae Gal SYS ces ag
SEO] tp,

<5> OE BE SYS) CE 4lAjos} vlaejo] WE Ase ay Aaajlejo Fuso] uS al SS Yee a
2] 0} cj

<6 <EWo} PHB] qe Peo} A>

<T> 100, 200, 300, 490, 500: A#@ 4 yisiae

<B> 101, 201, 301, 401, 501: Awajpe, Bal

De 103, 104. 203, 204, 303, 304, 403. 404°. 404, 404°, 503, 503°, 504, 504°: oak aS

<1 108b. 104b, 203b, 2045, 803h, 304h. 403h, 404b, 503b, 504b: 3a]

<td> 103a, 10da, 2038a, 204a, 303a, 304a, 403a, 404a, 503a, 50da:

<12> 103c, 104c, 203c, 204c, 303c, 304c, 403c, 403c', 404c, 404c' 508¢, 508c¢', 50de, S04c': GIS H
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CO (ig) uy wytesS A (KR) (1) #7182 —10-2008-0110180(12) S7ISS Su(A) (43) SAYA 20084129189 

 

 

in glo

(51) Int. Cl. TeaAAS

HOIG 4/30 (2006.01) HOIG 4/40 (2006.01) AE 24) AS2 ole(21) Seas 10-2007-0058596 BNE TAN Ber MRS 314
~ (72) aaah
(22) Sea ah 20074062144 “oe

AAya-p ah 200706 M144 obs3
471 SGA RST olohS aobste 202E 90
45

9482
4S BES PULSE so TeopspE so0x= 602s
(2 Hop Als)

(74) ele!

Ba8el Adda: sua
AaAl QPPe 15 a

(54) AESLE BE ANA ESR ASQY AQ AWGoayry

B wdyo] me alole ERe WE ISA A AMleysl Vagee, a1 sl ae 8G P- Fay] uy a

0) $F AaASS alole] a ade wal S| ah ets as ubs|s 27] ole] WE ASS ty BS 2Le sor2 asc] Ws ASSIS ASS A vskelel shel, dl ES UIA Se Obeisiel Cat wale tl
ASSe A] BERS Pe das: Bel SH ya) eo epte] yA Ase) Jess agse
Gosh 1 Be ula) Pl eles Agel 2 UH Sd Gale, Ye eat oy wet aaw
a2 Qo] uP Ato) ey} 7) gs] MALS 4 Use Aso) JESS) MAS AAs Gas ¥
eetc
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BPE 1

ALE A. SQ Be - So UP Aso] HAMS solo] Fr BAS wayyy ysts as male 274

lees] WF ASS VI See seo] 2 BS se 4SS= ASR YAMA] Qoly, av] BS al
8S dest eg wale 242) we aso] S qe Ney WARS gale Gal

47] 2S up)ie 2he] we aes) dese agshe da: @
om

47) SS uo] yo) las7} Aga 7} ule aSe) dlalel, Fs aqesjol eg@ mala all Fy st ae Ssa
go) We Aso} eer 7dysASS 7 UR Ate) Eso] yaB Vase Ga:

= Egdse Ae ERS He AS @ AMGAad Pays,

aLetoH Qhoy Ay,

S71 Ase y AqAqe ay] BSs} dS 47} BBS oy ats,
Vee FE =F oT oo a

t7| #7) BB upolal ahs dyisbo] a wale]AR oS SYS Be gio] ye Ase] S A= Wea)
BEBE Bes dah

47] #7} SS wel she Zhzbo] ype ass ese agste aa B

47) e7} BS ule) 47) else7} Aaa zo uee Ase] aslo], Ye geste dg aad AR Ge ay

2 We ASS) Yop 7s UysWAVES Fup AG Yess Has Agate dag a Zest
= AS SAS Bo AVS ERS BE ASS A Fara Per,

APY 3

allel go] y,

4b7| 42BS 2) 7MAT ic, Ee8 ]
2 aie Fg URS Ge Sq q 2aES} aay
ATE 4

 We AGA GASES sy ASS Aols oy ot ge Ae Ege
eh

alae] sloyal ,

7) ASE YAMANE, LFRE QA Set eto] aAo] NE PSS Be sda ASO a Amaeiel
RE GABOR se Mola ERS Be HSS A amare] Paspy

APD 5

al] Leel] Shop Ay ,

 “a7| See @ AMAR S, FeR AS wae arte] wee aso] spel A Heo) Peso
H2Ss=e Ag Boe ays ASL ESRS 4 ASS A AMAleo) aay,
Barat 6

ASasol, Boda,

}7] ei}o BS Weis & 37}2] 74 ao] Bele AS BAO see Mole ESRS Ge ASe a A
sae) TS EL.
Apa 7

ALLSE LO} Ay,
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ERS BE 4se z
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47) 2 Qaye a] we Aas
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<l3o . S38) fe Gre Cha elackSL: Equivalent
AS ASHESR: Equivalent Serial Resistance) =

<14> LST] ue HE Hel aoe PSOE BES BY AMACmultilayer chip capacitor)7] A}eS3 2 Veh. SalAS = EAAS) sie] Hel) UES =s1(Power Distribution Network: PON)a4] she) at

= AMA(decoupling capacitor)2 We] 4}ReD eh. AM FBS Cy
Se 2 FHS Bet AS ESL RS reopec, olela LR lo

AS S7be a gal ESLS Bal?) Het BS Az} o]sopal Bey,

<15> PD) egal Be Ae SYS PHS) Mso], YAS Fale] apse wee ge,
= Holt), | PPNe] ARH =S KB AMA/E]= PDN HAlz7t Bao

BQS 7k ae}, Ve Qs TE clas] ERS BE AB 2) 7M)
ASfo]= AMAS| ELS) ole) aa Meala wy) 2 9] Sealol Agyala2:(plane vpacrtanete glapo] DASE Ha Bassas) Maga Wary) Sokslu Aepaleyje] aa

SUFdees auaal sober}. ojo ale} SS SRA ola] PINS Ska aos AlalapeE Aol
om al sch,

<l6> ESL2] Haw Hal, SSs 5,880,9295S=, AB ge S42 Be all WH ASe alo We Ase] ge

= AJL MHS] Zz) zl mS (interdigitated arrangement)Halal 7i= AeetS aleksta Meh. | la= oe

ad Fa ase 2 AES] UP A FAS UeBe 4lSole, & lb E lao] ASS A Ay
E10) 2) 21S Yet AlA) Role}

<i? lab #258, Heals(ila, lb) tele UR AStC14)e] SYRo] geo

HAS 4S9924 AdaBaw) @yeq. ue aAsogye AH 2 = #

(12)7} 42 WAR AS 2)8 eB PewMc. al uy C12.) a2 Up AaCigyP Sh = Fale

Ho) Aa ves] AAgich zbzyo Ue ASe12, 1392 212016, 1 Bs] 2A AS31, 32)e] Aas

CHS lb #8). A ON BaC2)2) BCSe a2 WeA3)s] AEC )s} Mast Bald ae a
4)S]O] Qce, ge eee] SRsI=E atts a the?) wo], aa:
Sj} BY AGolAs VES ApoloyArl ebay] i clo} wet ESLo] Zeaeet.

18> ES lal SAses} Zo], zez}o] UB zla2 KE 12)S ae elas HE 17)S 7PAlep. Ay) ag] 2

SoA GASE Ade AB PAS AASB, ASAE] Halse) 2 SS vhs stopx al Bch. a Awe AwMA

E19) ESRE LP Zola) Ach. ESRC] UF BOM, Ea AyBAS Usarl77] Bu aa qes] Bebay
& RAs.

< 19> ESRe) A Solel AS wWe|s-7] Hal, USES als 441 4590Sses] WA Asoy sus] qPearea4
SHE Res alIghaha Qu}, eth, 87) SSS] YEA, MIR AS PER) wPs BH Uy Asal
SED Ae) Weto] BelsA Ach, clo upet, Ake) as GS YR ASS sfolaae ado] 4baps} a]

Betch, 2 Ave ESLo] AAA) He HA, WA Seh. HS, A] Bro] Pays s}Bsh= eoBe, PON

salzte] Baoubeh MAS + Qe eS ESR] MG APS SHA ABA] Keech,

<20> ae PONe] ALSSE, S38) Te OASYS Ha ASS Gest aSee 4 AWARE, ae

S22) VERBS HA WP Sb ELS 7xOb BS} BAY SS HAA BASS ESRE 7} Aho} Beh ye
Hel me Ppoale SB Baye] stitel SaPe] CPLASSUASe AMWAAS F Qe] ESR] APS
HE Qe ogee Se Br) 2] ESRe] Pao] elses ep,

«2h 8 Chaat ASQ A} ABA) eo} Bola] sbO- ESL

a SERS Sashes WHS asstBole,
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<40>

<4[>

42>

<43>

<44>

<6

<47>

BI SG 10-2008-0110180

U2, Fass) GAR a] SAXON APGELS] BS rhseee Bt ale + lay,

Aq Se 2-Se S Su)o]PF ass] Pepe q2 SG 2 - Sy SB cS spel WH ase} al
Epa ue 2S Wee ale ay aye a9 & US MPS, ad ole} Hol Uebe eps} ge] oe7izpB
aad + ale.

=2:

   

 

 
  

  
ala ueasel e]=4t1 20 3 4

42 24 pass] ee

1 12 3
2 3 t~<C:s*i‘C*LS 5
3 4 [5 6
4 5 [6 7

     
 

  
 

 
 

 
 

7] H lola alle) 8 alles) seah

Left}, 4S (eg se oe 4

ee A, 3, 4.5, 6, 7, 7; @

Ror ARS Me 27) ue Ase] S ae Myer}, she] BE Wolal Yalstzl cp a Hegre
Hee, FS Gg Male ae] Ue ASs) S BM Mert S7SGES ASS Al Aualele| EsRS yobz|
A ath. ot 4) S Be pt S7ISS, uP Aso] wel AS Fupoleo] HARB aAaAy&= zeae
2 Ua BUS YS Css Asp) o) 47} Select] mel ch,

qe 2 £26 FRSA, Ase Bal dol, Aste GSula}e sae] ue Asso] sperpe] BSS oe
Hol Bseol west ASE + ach, | 2e] Hale sls} Go), (+) WR(1010, 1030, 1050, 197M)=
Ay SF LHS] T=(1010a, 1030a. 1050a, 1070a) Ful spit, (~) WR A020, 1040, 1060)2 zz 27g}
Z=(1020a, 1020b: 1040a, 1040p; 1060a, 10606) = paech, abetaAl, YR eo 2A Ws Ass] S ae

AOR) "B°ol Bch. |S olay et aUse Zler'2] -S BS WP7t SoM, Ses) S es NEsa
el a. i se ace, ofS} Bo) Aste WSS 2H ue Ase] S as1 ESRel 4Bo} 7esta] Ach, Sal, Tal] SY EE ag 2

H USst ge] use ast s) SB ale Aee7} B gle aa

Sadi alee AA Y = Qtech ojejs 4A woway zt

© ESR2 UE Se. ) Se & 9)

He ESL S7hE Salsa 7hss FH ESLS SHI] Hala, EH Qe] Fale ups} Po), ae As of B BAY2S] YB Ase} T=(alzich, 1010a2h bute © Testa 7hAg sbAl MAlsbe}, AG Be (current pata) sl
21= 47 Ge} cas S a= We 28 2 zs yal Bol Sal, AESL BF golESR -P@lO] Bo) SEA]
=}

22 PAs, AESL @ Ao} s ESRA Ga HHS aS So] Aelstyy ofee} zrp,

Be wale 12$Ael aa Wala uy ASS iy BSee Rosle] co] BSc] AaAley wal yoy aeveel aBs=Chea; AAAS Age. 2 R, ESRB q's qesto} elabelalg 4) wt as 1
ae (-) WA as AS) S YS Ae SB 3Oe PSCC] AS BS SACH la BH WA Sto) wsto4}
some ESR Sa AMS VS fF UH).

 ols Ge) GF YS M7} oR Aalz|B, ola] B YP 30] PSs 2 ue ass] Boss Aer} as

3°} & Qe) EAS ube} Zhol (+) yee a=colo. 1030, 1050, 1970)2) gee pe, (-) Wet As(10y0,1040-06052} -2} Sets - - - — me remmncnecrenranm
Laced

ey ce

  o]9} Be] 2} use 2 aaa, 2 gala 2} 9}a)SABBE), ESLS] B7} wale oalat7| Ae, olf Sago} eer} Wye G Vash) Malsiewe elses 9
A=SC1010a, 1020a, 1020b, 1030a, 1040a, 1040b, 1050a, 1040a, 1060h, 
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<49>

<50>

<S4>

<56>

qA a

Helly Ate HB Lo) cep: a SS

 

HAG es} Gol YS | get. | Ze] Eas uboh We we We PA estes, 1

HB Sel B 12712] teALpo] & me AS Was clehpea at ualeck, ole} go] Pag asa
2 ASIANS Be WSLS UEMMRAY SHEE POR ABA ERS ehs + ach.

E32 29) go) ay 1 © ASS a AMAL (C1OO}S SPAS ehAbo}. A
ANE B@al20) Ws BEALS SAoi Sal 2} UR ASCO10-1070)°] BSao} som, wt Ase) gy
Lee cH aah= 9) (031-108 )e4 Basico: suet ASE QZ Ase S of Ech.
E4e B eee) Yee ce Fae ASe Be aslo) ule as AS] cee aS cepBe eole

 

ae

42) 2lSdolate, Aale] Bal ue aziejel Ae Oe Eso} eaeth , BSacls|ye #B7}s
SSb7 ASAE] Bal Uo) Bhespo] Assjo] lon, BSacl y ASAl(
SEL ALE AS vA) Elo] Qhep,

3

WM ASA} Hp) yy

Saat7] Ha, AF MAS Sorte] UA ASHl(210, 2020, 2080, 240) B Fya

9) & OE ARCH =2)BA) el 27h eo] use AS (ltl=2) Sabir, 24 At Ase) a=
AF(2010, 203002 44 b (2020, 2040) 5: 22} 1

fay, 2 A aso] gs ue Ase} ae

W248 Age}, | 49) ANS eo] WEA, Sa uel CH Wala
]}2 A WH (2010-20409] AR)S YEH] UR AH(2020, 2030)2) A

 

 zh ~) We 4202060, 2080) =

agss|, 45-2 188 ut a

1a wed. 8b ule] a
   
 
 
 

S49 Agha wed, se Cae a7 ue Ate] S aeA
Ql Ae _ SES BE ERS uebc}, Bel ofyet, se 2Zz. Fs, ) UellAl 7he gh et he GIS Stal vil al Bhoa we ESI
“fo wea, HE 2AM Mel, B34, bee alebel Halal wl
39) UR AS PZ Spo] ESRO) CA Bal Uebe ole}, ofS

=

& 2aWE= SE ¢ 2
So) = Qe al7} Solayyh. ou 4eAV mh & ey aeE7] EA) 20] 7) qeous dae} TAS
2 By7a) |

YE 49) AAMAS JH west] ge ols Sgol ay) uy age] ¥ We aes} Be Bs uloA) UA abz]ah, B Wego] ojo) shasle ne obteh, S, Ashe VIE 27) uy Aso] # l= wavy
@ SS Wella) che) veh +E gloel, o) Ae ESRFS ole dae s gs rol Peas
aed + gle.

aL 2 alg Fg ue ASel Spey de y

= Ae7} e SS uA] Weta] SS SES EMPstol, aaa ofa] FE 2reps ste} Pe] oeprpalz

aga = Ut. HL w 2eHA 2 a EH2UES S BE ASO] Pea] se
= ql

Boat
 
  

         

000270



000271

<S8>

<59>

<OU>

<6éh>

«62>

 

  

 
 
 

 
 
  

 
   
 

 
  

 
 
 
 

             
 

      
   
    

SIHSS 10-2008-0110180

1] 1} 2 12.5] 3 13.5)2.5) 3 [35] 4) 3138.5] 4 | 46) 3.5] 4|4.5] 6
1|2 [2.5] 3 35[ 4 | 3 3.5] 4 [4.5 3.5) 4 [4.5] 5 | 4 [4.5] 5|5.5
1] 3} 3 13.5] 4 74.513.5) 4|45] 5|4 f4.5] 5|5.5]4.5| 5 15.5) 6

Li 4 [3.5) 4 145) 5|4 [4.5] 5 [5 6|5 15.5] 6|6.5

—2| 1 12.5) 3|35} 4|3 [3.5] 4 |4 5 4.5] 5 | 5.5
212 [3 [3.5] 4 [4.5] 3.5] 4 a 5.5/4.5] 5 [5.5] 6
24 313.5) 4 [4.5] 5|4 [4.5 5. 6 5 {5.51 616.5

2) 414 [45] 3 [5.5]a5] 5 é 6.5/5.5) 6 16.5] 7
PS) 1] 3 35] 4 (4.5) 35] 4 3 5.5/4.5} 5 [5.5] 6 |

3. [2 [3.5] 4 [45] 5|4|4s] 5 [5s 6|5 [5.5] 6|6.5

3[3[4 [4.5] 5 [5.5] 4.5] 5 5 [6 6.5/5.5) 6|6.5| 7
3.14 [45,5 [5.5] 6|5 [5.5/4.5] 6.5 7|6 [6.5] 7|7.5

[«[ifss)4 [45s <4 lasls5 [ss 6|5 15.5) 6|6.5
4 {2 |4/45| 5 [55/45[5 [55 6.5[5.5| 6 [6.5] 7

LH 3 j45 (5 |55] 6] 5 [ss] 6 [as |7z|[6 los] 7/754 {415 [5.5] 6 |6.5[5.5] 6 [8.5 7.6/6.5) 7 [7.5] 8

e7| 2A, IL YR A? Be) Kase al Se] WH ase] Hers vets soe, ae, a

L228 Sse UY 3S) AGS A, DS" SS Holl Al Fy us Ase] eer} EF 1g a

TS Jelsa, aes, Fea Aol Wsehe A, 2) "8 SS do) is) des Ae a1 Sey ue a

SH 249] SE RS aL He ue Ase] A yeh wale Gl AF NSE) Sachs AS gol

ee wbab7ia|e a, SR a2 Ae) eee a2 Gye us gas) ge FB Ueylct

AS 2, al 8 28 Ras F WM Holt aah BCL, zp aL RP LH LASS sellQe al Ha, 2el

aes WY as fae & SS Ue ihe) BES we al Hg uA Ast, Qe) yes we al sy

We AS. jie] BSS Se a2 sy uy as, 2ae] PES Qe ae SQ ye Ato] Az Be as

B Wals|o ghee HB] weet}. Aby] Qk al YL, 2)2Ha ACL, Del MBSE H qe Ajeol Bet

ae UES 2H we Ass] S BS Aes We) S ee + (2)/2 = 30] gts, ofS} Bo] AE eastlk 24 x Ze Tet a2] % aS Ass] Bito) Ralaret.

Yee E Zaps] SLRS Hs) ARE = abet

ae Sel, 3714] looR BAG SE atc}

foe # wo Tas Y Me pee) EchB dS uel BA ely

& 58] We as THROWS, ode] ul ass) ETS BS Ul Udstz) War, BS Weyol) yleb 14 28) gbud] Fey. de g| 2AS| ES BS Ch) WA A(3010, 3050)9} lle) Ee os(+) WAL AS(3080, 307019] AS Bees wel smeHale = ach. o] SE, G) ule ase] e]eeo} B
We (142)/2 = 1.57) Fe, obabale, (-) WY 4403020, 32040, 3060, 3080)9} BJP: Tah 29) Bee i
qe ase, ae ay ]E49) Wee (142)/2 = 1.57) eh. Heb, YS WM oS Sys} a7)

Bee 1.5+1.5 = 30] Bet,

BES Ech, ae] UA, ase 2

2s Veep, Tew ual, B7] Se aS Aes Beak 30] 6

rE mee] Bat ate) o Has Awe Aso] Eee gaHel Fella, aS Bop & Sof Hale bs Ze], (+) Use WI(304 45(3030, 3070) 2)eae 12 AS += eich St (-) uy
(-) UAH 2S3(3040, 3080)9} FESR ve aa + ge,

ALM Ae) ALES)AA

7h aes SESl Ay vals]

O10a, sorb, 3020a, 3030a, 3040a, 3040b. 3050a, 3050b, 3060a.
Sol] SAL woh Zo] Bab <= ue 32) We Aa PA fsbo}, il

| Fad sea a ra

 
alg Ho) - JHA ALS  

 
 

 
 
14 3412
4 Uso] & gia) AS SS cpepARAl els wdayadeh, ols} ge  

~9-

000271



000272

<i>

<64>

<G5>

<66>

<6 7>

<68>

<69>

A010h, 4020a, 4020b, 4030a, 4040a, 4050a, 4030b, 4060a, 4060b, 4070a,

SASSI 10-2008-0110180

We Aa PR ECE aS Uetyl We Solch.
HES]

vod SS Wola Begs] en, AS Bes at

= 62) UAE AS FAS Pes] Mal, ste] AS wale Ys Ass 17] BSOB Aalol o] Ho} wee
Soa Caz ARANS AQecy, els UA, yee eet 27] Wy aso] # ele aed Bags 3
22 Aec. Nels UA, S aE APs Beg sel Pese 4 WR Ase] Ere gos], 2 dalen
2S WES wel zu Ase] e]S4e7t 2, 2, 1, 1, 2, 2, 1, lo] FES etch. 4, | Goll EAB poh
Hol G+) WP ASCO27h, () UR aAst(4020)2 27, CG) Ue alS(4030& 1m, (-) Ye was
A040) 2 LAH, (+4) WA AS40502 27, (-) WA As (4060)2 27, (4) WA ASC4070)2 IH, Wy

 
(

HA(4080)& lye) zl Be AOR Qsbey,
c

bol eha) 4 ge
o)2 ZFo] 2p he Aso]
EAlajel Ae, 2 Zz, 1 2 1 3

BCA ESL BS Sallsp7] Sal, oF Fale] vee oa,ye sat alaoa ows Es
 

= :Ai?ge Ya) Age) Var = Gol SAL Aolch,

He welme|
a} =I am

_ 7a] Ae Wale a Ade im ——a 0] BZ
Asa chetel AaAyS aby eet. aT UA, Abbe eles] 272] UR UR ASe) B es see

Bees 2h Vary ABW uA, S as Ase] WR ® 3a assis 4 We Aso] BESS Bape1 2a) 4S USS abeh 7ue Ase) detrrh i, 1.1.3.1, 1. 1, se) HES gee]. BS, 74

EAR ust Zeel C+) WA AS GO1O)S 1a, (-) be acseosone WH, (+) WAR AS03002 Ly, (-)
UR Aa(5040) & S7H, C+) WAR 21565050) LM, (-) WAL MS (5060)2 V7, G4) UAE A(5070) 2 LA,
(-) WE E5080) S72] DES RE ROB Pach, ole} Gol zp Ws Ass] sre qeounw, 4
Shs Qe 2a) UP Ase] BBS +e) BGR C1tl41t3+141+143)/4 = 30] Act,

zuase) ep7) gaa, 2} UP As+2 BH(S)s YAS AGaspy, Yee cde olf ayo
Ws Ato eet zest sal MAS LS BmS(5010a, 5020a, s030a, 50402, 5040b, 5040c, 5050a,
5060e, 3070a, 5080a, 5080b, 5080c)29] HAS Beate}. ols GH Mal Age) Val} | 7] EAlSo} 9h
Cy

 

 = Se 2B Og] Yea ce} As ASe 4 aalrlejs| ue As FR] eye 4S Yee QELS]

Ch & 82] He Aa PRS aeast7] Ha, oie] AS Wala ye Ass 17) Soe aero. Ho]ee AS chdah AWAS IPSec. tela 4A, Ase seal 2S] Ye we Ass] S Be ayoHage 4% ech. TeluA, S alS Ase Bey sol Neste 77 YR ae] Jengak cL
Bale AS WS ubeb Zp uyAe) e]ee7p2,2, 2.2, 2,2, 2, a7}ES Yor}. FS, = gol
Al¥i uke} ol zzhe] UR As(s010-G0G0) 2 ZI * i im “uct 

ube Ase elae7t PHA, Z UF Ass) CIE(CS)e] HAS AMsS, Abe UMS oF Saya]
we alse) a]ev} yee OM SA MALS|LLS ZT S(6010a, COLOb, 6020a, 6020b, 6030a, 8030b, 6040a,

G040b, 6050a, 6050b, 6060a, 6060b) 9 AAS ABMVacl. oles ZH YAl AA Yajr} | Sol Hajslo

Qich,82) UpeA AS Zo slate} py Bo] & gre] upp Asbo] | 67}2) AS Was uch&
a wis] ele},

of a %

As PAS HOS 4B yejulis ae

ate} 0) B59
9]

AS At aq a

oh. 99) UE aS cae peat] oa ale} as wld ue ASS iH
sale Vge 2ae) Wen

PE BE LES OPA GEE MPS BT athYSZp ae aSof

lmal Be Ves uel 4 ust ASS] MEE) 1, 3, 1, 3, 1, 3, 1, 3, 1, 3,
( 7

 

 Ty , '

(+) We AS7010, 7030, 7050, 7070)2 17s] ee

(7020, 7040. 7060)2% 372] BYES SES 4 up Ase] ya-rs gery,
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<75>

76>

Vy

<TR>

<i Qs

BISA 10-2008-01 10180

4 ue ASS] Beez) Vaz2 UP ASS} BE(S)o] Yas Aas], shake olale o|# Bajo]

tye So) eer} 7} la shyy was es eS(70108, 7020a, 7020b, 7020c, 7030a, 7040a, 7040b,
7040c, 7050a, 7060a, 7060b. 7060c, 7070a) 2} § ZBQSth ols es Ya) ARQ] Vey} | oe] & 
ApSlo} grb, me ge}EE Asp tol] s}abo}. iy 2Sol Le} ue
Ay de nial gleh.

 

 

& log - Se Ww cel Hae ASS A Asalee Ue 2S FAS) eS oS cle=e Wy eo}tS 102) Ue AS HAE Hast?) Sar, sre] as wala ue ASS 1 SS2R Vso] o| SSo}
WE 4eSel chobah AAS Agstcp. TeyD Lal, wah ee 24s Wye Ua ase S Bs Weel

Brie 42 9S, AID Uy,YS ape] ¥ a do] aape 2) ut %gare eee Bets, aYaery 2S MSS ube} zp ul’ Aso) Bepr7) 1, 1, 2, 4,1, 1, 2, 47) PRS Voc} Ss = lol BAls] hob Zo}, (+) UR A(8010, 8050) % 17He] ae 3 Ct) UR 734 (8030 e& Qe aes 2a
(-) Le A=(8020a, 8060a)% VIS] PES Bu, (-) UF 4S(so40)& 47llo] ee Ber}, ojet Bo} zt
uy ase FETS QPORM, Pe Ue Wh US Ase) S YS Mee] WHS Ct least st l42+4)/4

Sue Ase ees} Vea, 4 ue Ae] VES)APS Ass], ASE el gs ofS sya

WH Ase} ae z_ zatRasp] WAS ES ZES(8010a, 8020a, 8030a, 8030b, 8040a, 8040, 8040c,

4
8 C

= 43) Axe] Valyt & 10} Halsjol ch | 1a] yy
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Electronic Patent Application Fee Transmittal

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME

Title of Invention: MOUNTED THEREON

First Named Inventor/Applicant Name: Byoung Hwa LEE 

Filer: Stephen Alan Becker/4233/Matilda Mason

Filed as Large Entity

Utility under 35 USC 111(a)Filing Fees

Sub-Totalin

USD($)Description Fee Code Quantity

a

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-Interference:
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Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic Acknowledgement Receipt 

18830362

Confirmation Number: 

MULTILAYER CERAMIC CAPACITOR AND BOARD HAVING THE SAME

Title of Invention: MOUNTED THEREON

 

First Named Inventor/Applicant Name: Byoung Hwa LEE

Customer Number: 20277

reStephen Alan Becker/4239/Matids Mason
Filer Authorized By: Stephen Alan Becker 

Attorney Docket Number: 09381 4-0302

Time Stamp: 19:26:24

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

Submitted with Payment

Payment Type Deposit Account 

Payment was successfully received in RAM $1600

Deposit Account 500417

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Document sigs . File Size(Bytes)/
Number DocumentDescription File Name Message Digest|Part/.zip| (if appl.) 

105226
TRANSMITTAL_093814-0302.

Transmittal of New Application odf 2b20f3cbcaa815a85 7be9e69133e9ccci013}
8aSa 

Warnings: 

Information:

123823

£63cd33d435 af85ac892f22ca769d31 1720}
713

Powerof Attorney POA_093814-0302.pdf

Warnings:

Information:

1503379

Application Data Sheet ADS_093814-0302.pdf 39c62ecN93cc2fbaddd1 Me2ee1c9e35 9fdb|
ed65

«
Information:

200572

Specification_093814-0302. pdf 24f182982520d 1118048e27402e964e301
dfe&c

Multipart Description/PDFfiles in .zip description

DocumentDescription

Specification

Claims

Abstract

 
Information: 

391338
Drawings-only black and white line

drawings Drawings_093814-0302.pdf 4104b/8d 168eee8baadOfecd 951907.2aa8
b4bce

Warnings: 

Information: 

. . 2492165
Declaration_Assignment_0938

Oath or Declarationfiled 14-0302.pdf 370542046974ca3480779<e188d 6b052d9-
 

Warnings: 

Information:
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. . 612367
Information Disclosure Statement (IDS)

Form (B08) IDS_093814-0302.pdf 47be5 1603379a90h 10413273759 318777c]
99587

Information:

4989514

Foreign Reference JP2008192757.pdf (M8b0c02eU49197b32.4297e6delfa45e39u|
3abf

Information: 

1827500

Foreign Reference KR1020080063680.pdf <655cf9df3dedbfe19202c2dcGfa7bd32f1c9}
fa

Warnings: 

Information:

3282440

1363 14828bf2.0987e08eb5cbe9042 1a8c66]
9c3e1

Foreign Reference KR1020080110180.pdf

Warnings:

Fee Worksheet (SB06) fee-info.pdf 960835d4ef86c65007146550520c9a8423¢4
63a4

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof 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 applicationis being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptance of the application as a
nationalstage 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 asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application. 
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPASID: PAT2824689

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

 

 

CONVEYING PARTY DATA

Execution Date

BYOUNG HWA LEE 03/25/2014

HEUNG KIL PARK 03/25/2014

KYO KWANG LEE 03/25/2014

YOUNG GHYU AHN 03/25/2014

SANG SOO PARK 03/25/2014

SOON JU LEE 03/25/2014

 

RECEIVING PARTY DATA

(Name: SAMSUNG ELECTRO-MECHANICSCO., LTD.
Street Address MAEYOUNG-RO 150 (MAETAN-DONG), YOUNGTONG-GU

SUWON-SI, GYEONGGI-DO

State/Country: KOREA, REPUBLIC OF

PROPERTY NUMBERSTotal: 1

Property Type

Application Number: 14259011

CORRESPONDENCE DATA

Fax Number: (202)756-8087

Correspondencewill be sent to the e-mail addressfirst; if that is unsuccessful, it will be sent via
US Mail.

Phone: 202-756-8000

Email: mweipdocket@mwe.com
Correspondent Name: MCDERMOTT WILL & EMERY LLP
AddressLine 1: THE MCDERMOTT BUILDING

AddressLine2: 500 NORTH CAPITOL STREET, N.W.

AddressLine4: WASHINGTON, DISTRICT OF COLUMBIA 20001

[SSS*SidocuevesasanOatiDeclralon@7OFR163)
Total Attachments:3

000305

 

  



000306

source=Declaration_Assignment_09381 4-0302#page1.tit

source=Declaration_Assignment_09381 4-0302#pagez2.tif

source=Declaration_Assignment_09381 4-0302#page3.tif 
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Afterney Docket No.

COMBINEDDECLARATIONANDASSIGNMENTFORPATENTARPLICATION

Asa belownamed inventor. i hereby declare that:

{ behieve I arnthe original or an original joint inventor of a claimed inverition in the
aprlication for which a patent is sought on the mvention entitled:

MULTILAYER CERAMIC CAPACTTOR AND

BOARD HAVING THE SAME MOUNTED THEREON

WS attached, or

|_| United States application number or PCTinternational applicationot

mumber fledoni,

The above-identified application was made or authorized to be made by me.

in the event that the fling date and/or application number are not entered above at the time I
execute this document, and if such information is deemed necessary, | hereby anthorize and
request the registered practitioners of McDermott Wil & Emery LLP, associated withthe
Custorser Number 20277, to insert above the filing date and/or application number of the
application,

i hereby acknowledge that any willfd false statement made in this declaration is punishable
under 18 LLS.C. 1001 byfine or imprisonment of not more than five (5) years, or both.
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Attomey Docket No.

ASSIGNMENT

Por good and valuable consideration, the receipt and sufficiency of which is hereby
acknowledged, I hereby assignto

SAMSUNGELECTRO-MECHANICESCO., LTD.
 

%
baving an address at Mz 58(Mectan-Done), Younvtune-Gu. Suwon-Sh
Gyeongei-Do, Republic of Korea (hereinafter designated as the Assignee}, the entire (100%)
right, title and interest for the United States as defined in 35 USC $190, in the invention
described in the application identified in this document.

 eyour
 

  

i hereby confirm anyprior assignment to Assignee, and to the extent that I have not already
done so, agree to assign, arid hereby do, sell, assign and transfer unto Assience and its
successors in interest, the full and exclusive right, title and interest in the United States of
America, cluding the right to claim priority underthe laws ofthe United States, the Paris
Convention, and any foreign countries, to the Inventions as described in the aforesaid
application, to the aforesaid application ttself, and all divisions, continuations, continuations-
in-part, or other applications claiming priority directly or indirectly from the aforesaid
application, and any United States or foreign Letters Patent, utility model, or other similar
rights which may be granted theroon, Including reissues, reexaminations and extensions
thereof, and all copyright rights in the aforesaid application and the subject matter disclosed
therein, these rights, title and interest to be held and enjoyed by Assignee to the fall end of the
term for whichthe Letters Patent, utility model, or other similar rights, are granted and any
extensions thereofas fully and entirely as the same would have been held by the undersigned
had this assignment and sale not been made, and the right to sue for, and recover for past
infringements of, or liabilities for, any ofthe rights relating to any of the applications, patents
utility models, or other similar rights, resulting therefrom, and the copyright rights;

?

i hereby covenant and agree to execute all instruments or documents required or requesied for
the making and prosecution of any applications of any type for patent, utility model, or other
similar rights, and for copyright, in the United States and inall foreign countries including,
but not limited to, any provisional, continuation, continuation-in-part, divisional, renewalor
substitute thereof, and as to letters patert any reissue, re-examination, or extensionthereof,
and for litigation regarding, or for the purpose of protecting title and to the said invention, the
United States appheation for patent, or Letters Patent therefor, and to testify in support thereof,
for the benefit of Assignee without further or other compensation than that aboveset forth;

 

 

i hereby covenant that no assignment, sale, Hicense, agreement or eneurabrance has been or
will be entered into which would conflict with this Assignment.
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Attorney Docket No.

  
 gal name of second inventor

PARK, Heung Kil

 

 
 

 

 

 
A

 
 

i

 
 offurth inventormeneTT

Young Ghyu

 
! c of fifth inventor

ARK, Sang Soo
Pilih inventor’s signatureaesne,
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