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Case &:16-cv-00545 Documents Filed O3/23/16 Page lofi Page IDRIS

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Central District of California onthe following

C] Trademarks or Xx Patents. ( C] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT

March 23, 2016 Central District of California
PLAINTIFF DEFENDANT

Nichia Corporation VIZIO,Inc.

  PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,901,959 March 8, 2011 Nichia Corporation

2 7,915,631 March 29, 2011 Nichia Corporation

3 8,309,375 November 13, 2012 Nichia Corporation

4 7,855,092 December 21, 2010 Nichia Corporation

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

CT] Amendment C] Answer C] Cross Bill C] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK   
ww

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

  
 

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

23739027.1  
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Case 8:15-cv-G1963-DMG-KES Documertd4 Filed G2/23/16 Page lofi Page 1D #41

AO 120 (Rev. 08/10}

Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filedin the U.S, District Court Central District of California on the folowing 

| Trademarks or | Patents. ( (C] the patent action involves 35 U.S.C. § 292):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

SACV15-1963-DMG-KESx 11/23/2015 Central District of California
PLAINTIFF | DEPENDANT

VIZIO, Inc. | Vizo, inc.

PATENT OR DATE OF PATENT
E ER OF PATEN RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM

DATE INCLUDED

[] Cress Bil [] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK 
in the above-—entitled case, the following decisionhas been renderedor judgement issued:

DECISION/JUDGEMENT

Plaintiffs Notice of Disrnissal Pursuant to Federal Rules of Civil Procedure 41({a) or (c) filed
3/21/2016.

(BY) DEPUTY CLERK DATE

KIRY K. GRAY : G. Kami 3/29/2016
 
Copy i-—U pon initiation of action, mail this copy to Director Copy 3-—U ponterminating ofaction, mail this capy to Director
Copy 2--Upon filing document adding patent(s), vaail this copy to Birector Copy 4-—Case file copy

TCL 1002, Page 2
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UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.g:

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

 
12/548,618 03/29/2011 7915631 0020-5147PUS5 7447

2292 7590 03/09/2011

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

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 90 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):

Yoshinori SHIMIZU, Naka-gun, JAPAN;
Kensho Sakano, Anan-shi, JAPAN;
Yasunobu Noguchi, Naka-gun, JAPAN;
Toshio Moriguchi, Anan-shi, JAPAN;

IR103 (Rev. 10/09)

TCL 1002, Page 3
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PARTB- FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

INSTRUCTIONS: This form should beused for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondenceincluding the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asin

 

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “ ADDRESS"formaintenancefee notifications. 

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change ofaddress) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignmentor formal drawing, mustave its own certificate of mailing or transmission.

 

2292 7590 01/25/2011 ; oo _.

BIRCH STEWART KOLASCH & BIRCH, Lip {heseea tatthsFels)Transmbeingdepositedwith the United
PO BOX 747 addressed{0 theMallStop,ISSUEPEEaddress:above, orbeing. Licsimtle
FALLS CHURCH, VA 22040-0747 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

. (ate)

12/548,618 08/27/2009 Yoshinori SHIMIZU 0020-5147PUS5 7447
TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

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

NO $0nonprovisional $1510 $300 $1810 04/25/2011

EXAMINER ART UNIT CLASS-SUBCLASS

TRINH, MICHAEL MANH 2822 257-098000

   
 
 
 

  

1. Change of correspondenceaddressor indication of "Fee Address" (37
CER 1.363).

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

(LI "Bee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

2. Forprinting on the patentfront page,list
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,

1 Birch Stewart Kolasch & Birch, LLP
 

(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. [fnonameis 3
listed, no name will be printed.

 

  
3, ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (printor type)

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

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

NICHIA CORPORATION Anan-shi, JAPAN

Please check the appropriate assignee category or categories (will not be printed on the patent) : [LV individual Xd Corporation or otherprivate group entity [J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [LWA checkis enclosed.

(XI Publication Fee (No small entity discount permitted) | Paymentby credit card. Form PTO-2038 is attached.
(I) Advance Order- #of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number_02-2448 (enclose an extra copy ofthis form). 

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

Cy a. Applicant claims SMAKEENT, PIYsta 37 |
 

  
 

 

 

 
5,See, / fo LY. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE:TheIssue Fee and Pubiication\fee (if reguired) Wf lL ngt Be acc épted from anyoneotherthan the applicant; a registered attorney or agent; or the assignee orotherparty in
interest as shown by the recordNof the Waited Ftates Pafent ayid Trademark Office.

ARAL
D. Richard Anderson

 

 

Date February 22, 2011 Authorized Signature
 

Typed or printed name Registration No. 40,439

This collection of information is required by 37 CFR 1.311. The informationis required to obtain or retain a benefit by the public whichisto file (and by the USPTOto process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de ending upon the individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Actof 1995, no persons are required to respondto a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

(ox
TCL 1002, Page 4
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

fetennee

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1510 1510

1 300 300Publ. Fee- early, voluntary, or normal 1504

 
TCL 1002, Page 5
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_ . Sub-Total in

Total in USD (S$) 1810
 

TCL 1002, Page 6
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Electronic AcknowledgementReceipt

a

imine

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 022448

TheDirector 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 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

 
TCL 1002, Page 7
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

Issue Fee Payment (PTO-85B) IssueFeeTransmittal.pdf dcdb303c43cfca383386ee33520c5 3ab3e7
84462

Information:

Fee Worksheet (PTO-875) fee-info.pdf
bfc8818b52b391 bb0df859300ac654ee9c8|

649e1

This AcknowledgementReceipt 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 application is 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 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 internationalapplication is being filed and the international application includes the necessary components for
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 shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
TCL 1002, Page 8
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

BIRCH STEWART KOLASCH & BIRCH TRINH, MICHAEL MANH
PO BOX 74

FALLS CHURCH,VA 22040-0747 on
DATE MAILED: 01/25/2011

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

12/548,618 08/27/2009 Yoshinori SHIMIZU 0020-5147PUSS 7447
TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

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

NO $0nonprovisional $1510 $300 $1810 04/25/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.—THIS

STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALLENTITYstatus:

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

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

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL,orits 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 due to the difficulty in recognizing
the paper as an equivalentof Part B.

IH. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advisedto 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. 08/07) Approved for use through 08/31/2010.

TCL 1002, Page 9
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PART B - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicablefee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for PatentsP.O. Box 1Alecandvia Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeof address) Note: A certificate of mailing can only be used for domestic mailings of the

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

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

 

2292 7590 01/25/2011
Certificate of Mailing or Transmission

BIRCH STEWART KOLASCH & BIRCH I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO BOX 747 States Postal Service with sufficient postage forfirst class mail in an envelope

addressed to the Mail Stop ISSUE FEE address above, or being facsimile
FALLS CHURCH, VA 22040-0747 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

(Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

12/548,618 08/27/2009 Yoshinori SHIMIZU 0020-5147PUSS 7447
TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

 

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

nonprovisional $1510 $300 $1810 04/25/2011

EXAMINER ART UNIT CLASS-SUBCLASS

TRINH, MICHAEL MANH 2822 257-098000

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

Lj Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

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

   
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 as set 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)

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

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
L] Issue Fee LIA checkis enclosed.

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

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

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

LY a. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. LI b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
  

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

Authorized Signature Date
  

  
Typed or printed name Registration No.

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

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR Li14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Time will v. epending uponthe individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent peeChief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMBcontrol number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

TCL 1002, Page 10
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
12/548,618 08/27/2009 Yoshinori SHIMIZU 0020-5 147PUSS 7447

BIRCH STEWART KOLASCH & BIRCH TRINH, MICHAEL MANH
PO BOX 74

FALLS CHURCH,VA 22040-0747 on
DATE MAILED: 01/25/2011

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

The Patent Term Adjustment to date is 90 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 90 day(s).

If a Continued Prosecution Application (CPA) was filed 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 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. 08/07) Approved for use through 08/31/2010.
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Application No. Applicant(s)

12/548,618 SHIMIZU ET AL.
Notice of Allowability Examiner Art Unit

Michael Trinh 2822

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

1. XJ This communication is responsive to August 27, 2009.

2. X] The allowed claim(s)is/are 1-14.

3. KX] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) KX] All b)[)Some* c)[None_ofthe:

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

2. [1 Certified copies of the priority documents have been received in Application No.

3. C1 Copiesof the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

4. (.] A SUBSTITUTE OATH OR DECLARATIONmust be submitted. Note the attached EXAMINER’S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) (J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [1] hereto or 2) [] to Paper No./Mail Date .

(b) (J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the 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. X] Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application

2. [1 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),
Paper No./Mail Date .

3. X] Information Disclosure Statements (PTO/SB/08), 7. OJ Examiner's Amendment/Comment
Paper No./Mail Date See Continuation Sheet

4. (] Examiner's Comment Regarding Requirement for Deposit 8. XX] Examiner's Statement of Reasonsfor Allowance
of Biological Material

9. [] Other .

/Michael Trinh/

Primary Examiner, Art Unit 2822

 
 

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110118
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Art Unit: 2822
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*k* "This office action is responsiveto filling of the application on August 27, 2009. Claims

1-14 are pending.

Allowable Subject Matter

1. Claims 1-14 are allowed.

2. The following is a statement of reasonsfor the indication of allowable subject matter:

3. The references of record, alone or in combination, do notfairly anticipatively disclose

each and every aspectof the claimedlight emitting diode, or fairly make a prima facie obvious

case of the claimed light emitting diode, in combination with other claimed limitations as recited

in base claim 1, the inclusion of having a transparent material covering said LED chip, and a

phosphorcontained in said transparent material and absorbing a part of light emitted by said

LEDchip and emitting light of wavelength different from that of the absorbed light; wherein the

main emission peak of said LED chip is within the range from 400 nm to 530 nm, a

concentration of said phosphorin the vicinity of said LED chipis larger than a concentration of

said phosphorin the vicinity of the surface of said transparent material, and said phosphor

diffuses the light from said LED chip and suppresses a formation of an emission pattern by a

partial blocking of the light by said electrode.
HS 2 HS 2S 2 2 2S 2 2 2S 2 Ie 2S 2K 2 aS

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Michael M. Trinh whosetelephone numberis (571) 272-1847.
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone numberis
(703) 872-9306.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
maybe obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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|___|CI_[WUSTLICHMIKRO-/OPTO-ELEKTRONIKGMBH(1994/1995)Cid,
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Office Action issued August 19, 2005, in U.S. Application No. 10/609,402 (U.S. Patent
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considered. Inctude copy of this form with next communication to applicant.

 

 

  

 

 

 

 
‘Applicant's uniquecitation designation number(optional). 7Applicantis to place a check mark here if English language Translation is attached.
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Receipt date: 12/04/2009 12548618 - GAU: 2822

PTO/SB/08a (07-09)
Approved for use through 07/31/2012. 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 uniessit contains a valid OMB control number.

hspkatonnonbar_|12/548,618,Conf.#7447
iwaoae———‘[August27,2009

Examiner Name Not Yet Assigned
Attomey Docket Number 0020-5147PUS5

NON PATENT LITERATURE DOCUMENTS

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, page(s), volume-issue

number(s), publisher, city and/or country where published.

Office Action issued December13, 2005, in U.S. Application No. 11/208,729 (U.S. Patent
7,215,074).
Notice of Allowance and Examiner's Comments on Allowance issued September7,
2006,in U.S. Application No. 11/208,729 (U.S. Patent 7,215,074).

Office Action issued April 4, 2007, in U.S. Application 11/653,275 (U.S. Patent 7,329,98
Notice of Allowance and Examiner's Comments on Allowance issued September25,
2007, in U.S. Application No. 11/653,275 (U.S. Patent 7,329,988).

Michael Tint oI Tie0TT

*EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline throughcitationif not in conformance and not
considered. Include copyofthis form with next communication to applicant.

  
 
 

  

  Substitute for form 1449/PTO

 

 

 
 

 

 
 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

(Use as many sheets as necessary)

Examiner Cite
Initials No.’

cs*

 
 
 

 

 
 

 

  

 
 

 
   
  
 

 

 

 
  

  
‘Applicant's unique citation designation number (optional). 7Applicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/

TCL 1002, Page 34



TCL 1002, Page 35

Receipt date: 12/30/2010 12548618 - GAU: 2822

PTO/SB/08a (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork reduction Act of 1995, no persons are required to respondto a collection of information unless it contains a valid OMB control number.

 
 

 
 
  
 
 

 
 
 
 
  

  
 
 

  

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 
 
 

 

Complete if Known

Examiner Name [MM.TRINH|

U.S. PATENT DOCUMENTS

Publication Date Nameof Patentee or Pages, columns, Lines, Where
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear

Application Number

Filing Date 
 First Named Inventor

Art Unit  
 
 

 
 

(Use as many sheets as necessary)

 

  

 
 

 
Examiner
initial *

Document Number
 

 
     

 Number- Kind Code? (if known)  

  os 12-24-2009

+2009/0315015-A1 42-24-2009

US-2010/0001258-A1 01-07-2010

US-5,045,867-A 09-03-1994

SHIMIZUet al

SHIMIZU et al

SHIMIZUetal

   
 
    
 Cc n

 
 
 wo  

     
 

 

 

;
 

 

 

 

FOREIGN PATENT DOCUMENTS

i i Foreign Patent Document
poner 1 Publication Date Nameof Patentee or

Country? Number“ Kind Code(if known)? MM-DD-YYYY Applicant of CitedCode Document
 
 

 

  
  

Examiner

Signature  /Michael Trinh! 04/17/2014
* EXAMINER:Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
Considered. include copyof this form with next communication to applicant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Ojfice that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6. Applicant is to place a check mark hereif English language
Translationis attached.

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 whichisto file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Timewill vary depending upon theindividual 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, 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. *

ifyou need assisstance in completing the form, calf 1-800-PTO-9199 (1-800-786.9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/
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Receipt date: 12/30/2010 12548618 - GAU: 2822

PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. 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 unlessit contains a valid OMB control number.
 

 
 

Complete if Known

12/548,618

08-27-09

Yoshinori Shimizu

2822

Examiner Name M. M. TRINH

NON PATENT LITERATURE DOCUMENTS

Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
initial * item (book, magazine,journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

Office Action dated July 7, 2010 for US Application No. 12/548,614.

 

 
 

 Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

 
 

Application Number 
 
 
 Filing Date

  
 

First Named Inventor
 

 
  
 (Use as many sheets as necessary)

Office Action dated June 16, 2010 for US Application No. 12/548,621.

 

Office Action dated November 10, 2010 for US Application No. 12/575, 162.

 

Office Action dated November 15, 2010 for US Application No. 12/548,614.

 

 

 

 

 
  ‘Michael Trinh 01/7/2011

* EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. include copy of this form with next communication to applicant.
14. Applicants unique citation designation number. (optional) 2. Applicantis to place a check mark here if English language Translation is attached.
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 which isto 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 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO.Timewill vary depending upontheindividual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sentto the Cheif information Officer, U.S, Patent and TrademarkOffice,
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.

if you need assisstance in completing the form, call 1-800-PTO-9199 andselect option 2.

ALL REFERENCES CONSIDERED EXCEPT WHEREINED THROUGH. /MT/
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PTO/SB/08a (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork reduction Act of 1995, no persons are required to respondto a collection of information unless it contains a valid OMB control number.
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Complete if Known

Examiner Name [MM.TRINH|

U.S. PATENT DOCUMENTS

Publication Date Nameof Patentee or Pages, columns, Lines, Where
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear

 
 

 
 
 

  

 
 

Application Number

 
 
 
 
 

Filing Date
First Named Inventor
Art Unit

 

 
 

(Use as many sheets as necessary)

 

 
  
 

 

 
Examiner
initial *  

 
  

Document Number     

 Number- Kind Code? (if known)  

   os 12-24-2009

+2009/0315015-A1 42-24-2009

US-2010/0001258-A1 01-07-2010

US-5,045,867-A 09-03-1994

SHIMIZUet al

SHIMIZU et al

SHIMIZUetal

   

 
 

  
 Cc n
 
 wo  

    
 

 

 

 

;
 

 
 

 

FOREIGN PATENT DOCUMENTS

i i Foreign Patent Document
poner 4 Publication Date Nameof Patentee or

Country? Number“ Kind Code(if known)? MM-DD-YYYY Applicant of CitedCode Document

 

 

 

  
  

Examiner Date

Signature Considered

* EXAMINER:Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
Considered. include copyof this form with next communication to applicant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Ojfice that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6. Applicant is to place a check mark hereif English language
Translationis attached.

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 whichisto file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Timewill vary depending upon theindividual 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, 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. *

ifyou need assisstance in completing the form, calf 1-800-PTO-9199 (1-800-786.9199) and select option 2.
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PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. 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 unlessit contains a valid OMB control number.
 

 

  
Complete if Known

12/548,618

08-27-09

Yoshinori Shimizu

2822

Examiner Name M. M. TRINH

NON PATENT LITERATURE DOCUMENTS

Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
initial * item (book, magazine,journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

Office Action dated July 7, 2010 for US Application No. 12/548,614.

 
 
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

  
 Application Number 
 
 
 Filing Date

  
 

First Named Inventor
 

 
  
 (Use as many sheets as necessary)

Office Action dated June 16, 2010 for US Application No. 12/548,621.

 

Office Action dated November 10, 2010 for US Application No. 12/575, 162.

 

Office Action dated November 15, 2010 for US Application No. 12/548,614.

 

 

 

 

 
Examiner Date

Signature Considered

* EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. include copy of this form with next communication to applicant.
14. Applicants unique citation designation number. (optional) 2. Applicantis to place a check mark here if English language Translation is attached.
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 which isto 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 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO.Timewill vary depending upontheindividual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sentto the Cheif information Officer, U.S, Patent and TrademarkOffice,
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.

if you need assisstance in completing the form, call 1-800-PTO-9199 andselect option 2.
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Docket No.: 0020-5147PUS5

 

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For:_LIGHT EMITTING DEVICE AND DISPLAY—Examiner: M. M. TRINH 

LETTER REGARDING COPENDING APPLICATIONS

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This letter submits potential relevant information advising the Examiner of the

following co-pending U.S. Applications which claim the benefit of U.S. Patent 6,600,175 (by

Baretzet al., issued on 07/29/2003) which was submitted to USPTO in an IDS on July 13, 2010.

Appl. No. Filing Date Group

90/010,940 May6, 2010 3992
(Reexamination of USP

6,600,175)
11/264,124 November1, 2005 2814

12/131,118 June 1, 2008 2814

12/131,119 June 1, 2008 2879

The subject matter contained in the above-listed copending U.S. applications may be

deemed to relate to the present application, and thus may be material to the prosecution of this

instant application.

The above-listed co-pending applications are not to be construed as prior art. By bringing

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any

wok
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS
Page 2 of 2

confidentiality concerning the above-listed co-pending applications or this application. See

MPEP§ 101.

If necessary, the Director is hereby authorized in this, concurrent, and future replies to

charge any fees required during the pendency of the above-identified application or credit any

overpayment to Deposit Account No. 02-2448.

Dated: DEC 30 2010

 
 

 
i

J)
D. Richard Anderson

Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

(a

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tIb
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Docket No.: 0020-5147PUS5

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Applicationof:
Yoshinori SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2822

For:_LIGHT EMITTING DEVICE AND DISPLAY—Examiner: M. M. TRINH

LETTER REGARDING COPENDING APPLICATIONS

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Under the provisions of MPEP § 2001.06(b), the Examiner is hereby advised of the

following copending U.S. Applications:

Appl. No. Filing Date Group

12/947,470 November16, 2010 2812

12/83 1,586 July 7, 2010 2811

12/942,792 November9, 2010 2812

12/689,681 January 19, 2010 2812

The subject matter contained in the above-listed copending U.S. applications may be

deemed to relate to the present application, and thus may be material to the prosecution ofthis

instant application.

The above-listed co-pending applications are not to be construedaspriorart. By bringing

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any

confidentiality concerning the above-listed co-pending applications or this application. See

MPEP§ 101.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/Ib
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 2 of 2

If necessary, the Director is hereby authorized in this, concurrent, and future replies to

charge any fees required during the pendency of the above-identified application or credit any

overpayment to Deposit Account No. 02-2448.

Dated: DEC 30 201g Rese 
Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Oe

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Electronic AcknowledgementReceipt

9137720

Application Number: 12548618

International Application Number:

Confirmation Number:

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori SHIMIZU

Customer Number: 02292

David Richard Anderson/Sarah Beatty/for Tim Boone

Filer Authorized By: David Richard Anderson

Attorney Docket Number: 0020-5147PUS5

Receipt Date: 30-DEC-2010

Filing Date: 27-AUG-2009

Time Stamp: 13:23:29

Application Type: Utility under 35 USC 111)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

360463

00205147PUS5IDS.PDF
£72fb49c1 eb586e24540a64cf3e8baccdaee
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Multipart Description/PDFfiles in .zip description

Transmittal Letter

Information Disclosure Statement(IDS) Filed (SB/08)

Information:

941491
OfficeActionUS12548614dated

2010July7.pdf
NPL Documents

2af61e61edb21d155d31c7cbde8b095d838
b11c2

Information:

907741

NPL Documents OfficeActionUS12548621.pdf
56bca57646256469bb927db584bcf273aal

e862a

Information:

1362575

NPL Documents OfficeActionUS12575162.pdf
Oaf490c589fa2f91 3d0069f331 5adef625fa9

Ad

Information:

634006
OfficeActionUS12548614dated

NPL Documents 2010Nov15.pdf 99710994.ae88d09f8a24f2.c62a6a4152484
42fb

Information:

Miscellaneous Incoming Letter 00205147PUSSLTR.PDF
6c59b5c95 eacc43ef4aNcedf2d84423021f5

5041

Information:

Miscellaneous Incoming Letter 00205147PUS5LTR2.PDF
24a47eae23de1d13a6c61d557eb29061ea

46827

 
TCL 1002, Page 44



TCL 1002, Page 45

This AcknowledgementReceipt 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 application is 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 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 internationalapplication is being filed and the international application includes the necessary components for
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 shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Docket No.: 0020-5147PUS5

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Patent Application of:
Yoshinori SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2822

For:|LIGHT EMITTING DEVICE AND DISPLAY Examiner: M. M. TRINH

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

 

IL. COPIES

Vv a. Copies of foreign patent documents, non-patentliterature and other information.

OQ b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied upon for an earlier filing date under 35 U.S.C. § 120:

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 2 of 5

Ill. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

C a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

CJ b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION: An English language version of the search report or Foreign Patent Office

communication that indicates the degree of relevanceis attached.

VI C. OTHER:The following additional information is provided.

Copies of the Office Actions dated July 7, 2010 and November 15, 2010 for US

Application No. 12/548,614, a copy of the Office Action dated June 16, 2010 for US

Application No. 12/548,621 and a copy of the Office Action dated November 10, 2010

for US Application No. 12/575,162 are attached.

All of the references cited in the attached US Office Actions except for US-5,045,867-A,

US-2010/0001258-A1, US-2009/0315014-Al and US-2009/0315015-A1 were previously

cited in the IDSes filed August 27, 2009, December 4, 2009, July 13, 2010 or November

1, 2010.

IV. STATEMENT UNDER 37 C.F.R.§1.97(e

The undersigned herebystates that:

C] a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than 30

days prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patentoffice; or

cot
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tIb
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 3 of 5

C b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three monthspriorto the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patentoffice; or

O c. No item of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the

IDS.

Oj d. Some of the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three monthsprior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English itemsfirst cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the

filing of this statement.

V. FEES

C] a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. No fee is required.

C] b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/iIb
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 4 of 5

Vv c. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

§ 1.97(e) above. If no statement has been made, charge our deposit account for the required fee.

0 d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.

§ 1.97(c)(1)).

CJ No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided.
or

C) See the above statement. Nofee is required.

O e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)),

see the statement above. The fee as required by 37 C.F.R. § 1.17(p) is provided.

VI. PAYMENT OF FEES

O The required fee is listed on the attached Fee Transmittal.

| No fee is required.
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If the Examiner has any questions concerning this IDS, please contact the undersigned.If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448.

Dated: DEC 30 2010

 D. Richard

Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
Me=PTO/SB/08

vi Document(s)
CO Foreign Patent Office Communication
LJ Foreign Search Report
[] Fee

VI Other: Four (4) US Office Actions
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Docket No.: 0020-5147PUS5

 

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Patent Application of:
Yoshinori SHIMIZUet al.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For:_LIGHT EMITTING DEVICE AND DISPLAY_Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by
the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION  

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

I. COPIES

lv] a. Copies of foreign patent documents, non-patentliterature and other information.

C] b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied upon for anearlier filing date under 35 U.S.C. § 120:

wh
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/das
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Ill. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

C] a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

 

relevance of all non-English language patents, publications, or other information listed is as

follows:

OC b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION:An English language version ofthe search report or Foreign Patent Office

communication that indicates the degree of relevanceis attached.

MI C, OTHER:The following additional information is provided. The referenceslisted

in the attached European Search Report issued August 23, 2010, in EP 04001377.3, but notcited

herein, are all previously submitted in an IDS filed August 27, 2009.

The U.S. references cited herein were cited by the Examiner in an Office Action issued

August 2, 2010, in co-pending application Serial No. 12/559,042, a copy of whichis attached

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e)

The undersigned herebystates that:

C] a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than 30

days prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

C] b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three monthspriorto the filing of this IDS. This statement doesnot relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

BIRCH, STEWART, KOLASCH & BIRCH, LLP at DRA/CET/das
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C] C. Noitem of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the filing of the
IDS.

VI d. Some of the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three monthspriorto the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English itemsfirst cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three monthspriorto the

filing of this statement.

V. FEES

C] a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. Nofee is required.

CO b. This Information Disclosure Statement is being filed within three months ofthe

filing date of an application. Nofee is required.

Vv] c. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

§ 1.97(e) above. If no statement has been made, charge our deposit accountfor the required fee.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/das
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C] d. This Information Disclosure Statement is being filed before the mailing date of a

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.

§ 1.97(c)(1)).

O No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided.
or

C See the above statement. No fee is required.

CJ e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)),

see the statement above. The fee as required by 37 C.F.R. § 1.17(p) is provided.

VI. PAYMENT OF FEES

CJ The required fee is listed on the attached Fee Transmittal.

lv] Nofee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/das
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If the Examiner has any questions concerning this IDS, please contact the undersigned.If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448.

Dated: NOV 1_ 2010  
Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
M=PTO/SB/08

VM Document(s)
O Foreign Patent Office Communication
MI—-Foreign Search Report
[] Fee

Mi Other: Office Action issued August 2, 2010, in co-pending application Serial No.
12/559,042

(ox
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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Substitute for form 1449A/PTO Complete if Known
:

INFORMATION DISCLOSURE beatae
STATEMENT BY APPLICANT Yoshinori Shimizu

(Use as many sheets as necessary) NotYet Assigned

U.S. PATENT DOCUMENTS

Examiner Decument Number Publication Date Nameof Patentee or Pages,columns, Lines, Where
initia . MM-DD-YYYY Applicant of Cited Document Relevant Passagesor Relevant

Figures Appear

| US-4,001,628 01-04-1977 Ryan
US-5,208,462-A 05-04-1993|O'Connor etal.

| US-5,706,022-A 01-06-1998 Hato
| US-5,743,629-A 04-28-1998 Heistern etal.

 

  
 

  

US-6,600,175-B1 | 07-29-2003 Baretz etal.
  

 
 

 
  
  

 

 

 
 

 

 

 
 

 
FOREIGN PATENT DOCUMENTS

 

i ; Foreign Patent Document Pages, columns,Lines,
exam. nie Publication Date Nameof Patentee or Applicantof Cited Where Relevant

Country* Number’Kind Code (if known)® MM-DD-YYYY Document Passagesor Relevant 6Code Figures Appear T
6 {JP 6-296043-A 10-21-1994 v  
   
   

 
   

|
| |

Examiner Date
Signature Considered

* EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
Considered, Include of this form with next communication to applicant.
1, Applicant’s uniquecitation designation number(optional) 2. See Kinds codes of USPTO patent Documents. at www.uspto.gov or MPEP 901.04.
3. Enter Office that isssued the document, by the two-letter code (WIPO Standard ST.3.) 4. For Japanese patent documents,the indication of the yearof the reign of the
Emperor must precede the serial numberof the patent document. 5. Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.f
16 if possible. 6. Applicant is to place a check mark here if English language Translation is attached.

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 which js 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 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO.Timewill vary depending uponthe individual case, Any comments on the amount of time you require
to completethis form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office,
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,

if you need assisstance in completing the form, call 1-800-PTO-9199 (1-800-786.9199) and select option 2.
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Substitute for form 1449B/PTO Complete if Known

[Aopicaionnumber[12isa51@INFORMATION DISCLOSURE=|seen the _i2is48.618STATEMENT BY APPLICANT|rrtionsainenar—[vesnsetSamir
(Use as many sheets as necessary)|ExaminerNameName Not Yet |NotYetAssigned=

NON PATENT LITERATURE DOCUMENTS

Examiner|Cite Include nameof the author (in CAPITAL LETTERS),title of the article (when appropriate),title of the
initial * No. 1 item (book, magazine, journal, serial, symposium, catalog,etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

Hide et al., "White light from InGaN/conjugated polymer hybrid light-emitting diodes," Appl. Phys.Leit.,
7|Vol. 70 (20), May 19, 1997, http://apl.aip.org/copyright.jsp, pp. 2664-2666.
 

 

 

 

 

 

 

 

 
 

 
  

 

 
Examiner Date

Signature Considered

* EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. include copyof this form with next communication to applicant.
4. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark hereif English language Translation is attached.
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 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO.Time will vary depending upontheindividual 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 Cheif information Officer, U.S. Patent and Trademark Office,
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 need assisstance in completing the form, call 1-800-PTO-9199 and select option 2.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 06-296043

(43)Dateof# publication of application : 21.10.1994
(51YInt.CCl. HOIL 33/00.
  

(21)Application |number :05-081651 . 71)Applicant:MATSUSHITA ELECTRIC IND CO
LTD

(22)Date offiling : 08.04.1993 (72)Inventor : ISECHI NORIHIRO
YUMOTO SHIGEO

(54) LIGHT-EMITTING DIODE
(57)Abstract:

PURPOSE: To makeit possible to conduct
heterochromatic three LED pellets mounting required
for full-color emission, to improve color-mixing
property, and to prevent generation of foam when
molding.
CONSTITUTION: A double molded structure is formed

by molding the recessed part of an inner container 2

using the resin having a high concentration dispersant
and the entire inner container 2 is molded by the resin
having low concentration dispersant. Also, in the case
of single molding, a notch is provided on the inner
container 2 so that foam is bled out excellently. As a
result, at least three LED pellets can be mounted on
the recessed part of the inner container, and color—
mixing property can be improved by the double molding
structure.

ch
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this trans|ation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.#k&* shows the word which can not be translated.

3.In the drawings, any words are not translated.

etveenennennnmnnnazaneesnensntntaeatten otetteROPEAERORENCSTECOEORCEERORRRTTTACERRamtecnetetete

CLAIMS

[Claim(s)]
[Claim 1]A light emitting diode having carried an LEDpellet individually on two or more inner
leads allocated in the bottom of said crevice of a non-translucency inner container which has a
crevice, and carrying out an enclosure mold by translucency resin so that said non-
translucency inner container and said LED pellet may be covered to one.
[Claim 2]A light emitting diode having covered by resin which added an optical dispersion agent
by the 1st concentration to the crevice upper surface of a non-translucency inner container
given in the 1st paragraph of a claim, and carrying out the mold of the periphery by resin which
added an optical dispersion agent oflittle 2nd concentration rather than said 1st concentration.
[Claim 3]A light emitting diode providing infeed which is the depth from the crevice upper
surface to the bottom, and reaches an inner container given in the Ist paragraph of a claim
from a crevice medial surface to lateral surface.

 

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
226 shows the word which can not be translated.

3.In the drawings, any wordsare not translated.
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DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]
[Industrial Application]This invention relates to a multicolor light emitting diode.
[0002]
[Description of the Prior Art]A light emitting diode is divided roughly into the red and green
which used Ga system compound semiconductors, such as GaP and GaAlAs, as the luminescent

color, and three blue colors using compound semiconductors, such as SiC, GaN, and ZnZe,
further. The LED pellet of these three colors is arranged in the same enclosure sealed body and
what is called a mold in recent years, and the request from a commercial scene has increased
to the light emitting diode in which multicolor luminescenceis possible.
[0003]The conventional multicolorlight emitting diode The passage of the sectional view of
drawing6(top view of a), and said (b), After having carried out press working of sheet metal of
the tip of the metal leadframes 11, having considered it as the LED pellet mount part, forming
the flat part 11a and forming the reflection part 11b in the circumference of the flat part 11a
further, the mold part 12 was formed with the sealing resin in which the optical dispersion agent
was addedin the circumference.

[0004]
[Problem(s) to be Solved by the Invention]In the metal leadframes 11 in such press working of
sheet metal, it was a limit that area of the flat part tla in which an LED pellet is carried cannot
secure widely, but carries the two LED pellets 13 and 12’.
[0005]In order to producea red light LED pellet, a green emission LED pellet, and the multicolor
light emitting diode further formed combining the luminescent color of three colors of a blue
light LED pellet, The leadframe which needsto install the flat part which can carry three or
more LED pellets in a leadframe, and can constitute easily the light circuit of these three or
more LED pellets is required.
[0006]Although it is better for the resin which forms that mold part to use transparent resin
from a point of luminous efficiency when the LED pellet which has the different luminescent
color of three or more pieces is carried in the same mold, the luminescent color from each LED
pellet can be directly seen in this case.
[0007]For example, since red and green are individually emitted to the exterior whenit is
transparent resin, red and green can be seen [ orange ], although obtained by making the LED
pellet which emits light in red and green emit light simultaneously, and carrying out mixed colors,
if the example which makes orange emit light explains from the outside asit is.
[0008]Forming a mold part with the translucent resin which added the optical dispersion agent
for improvement in the mixed-colors performance of the luminescent color is carried out.

However,in inverse proportion to the addition of the optical dispersion agent to that mold part,
light emitting luminance falls in this case.
[O009]It is required on goods that hue and luminosity should not change even if the mixed-
colors light in simultaneous lighting of two or more unique luminescence LED pellets observes
from arbitrary directions.
[0010]Although the method ofinstalling a reflection part in the circumference of the LED pellet
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mount part of a leadframe is taken as a means which raises the luminousefficiency in the light
emitting diode by which the single mold was carried out with the sealing resin which added the
optical dispersion agent of arbitrary concentration, The shape where this LED pellet mount part
has the high circumference as drawing 4 (a), and an LED pellet mount part is low, This inner
containeris inserted in the mold 9 with whichit filled up with the undiluted solution 14 of
sealing resin for molds reverse using what is called the concave inner container 2 as drawing4
(b) at the time of formation of the mold part 14 of a light emitting diode. If the surroundingairis
involved in, it means that that air foam 10 stagnated in this crevice with as as drawing4 (c) at
this time and heat cure of the mold part sealing resin is carried out, the air foam 10 remainsin
the mold part 14 of a light emitting diode, and it has becomefactors, such as poor lighting and
characteristic defect.

[0011]As above-mentioned, when forming the mold part 14 of a light emitting diode, the
leadframe for not generating the air foam 10 is needed in the mold part.
[0012]
[Means for Solving the Problem]This invention an LED pellet mount part in which red, green,
and blue LED pellet loading are possible, After carrying an LED pellet in nothing and this
leadframe a leadframe top allocated in inside of an inner container formed with thermoplastics,
structure which carries out a mold so that this whole inner container may be coveredis
adopted.
[0013]As a means which takes out the luminescent color when simultaneouslighting of the LED
pellet of two or more colors is carried out as one mixed color, It is filled up with translucent
resin of the 1st concentration with many additions of an optical dispersion agent to the crevice
upper surface of an inner container, and double molding structure which carries out the mold of
the circumference with translucent resin of the 2nd concentration with few optical dispersion
agents further is adopted.
[0014]Only arbitrary numbers provide infeed which is the depth from the crevice upper surface
of this inner container to a recessed bottom face as a structure of making it not make it
stagnating in that inner container, and attains air foam from a crevice medial surface to lateral
surface.

[0015]
[Function]By attaching an inner container with the concave part which did not provide a crevice
directly on the leadframe but was formed with thermoplastics on the leadframe, Three unique
luminescence LEDpellets, the red light LED pellet and green emission LED pellet which enable
multicolor luminescence, and a blue light LED pellet, can be carried in the same light emitting
diode.

[0016]It is filled up to the upper surface of the inner container by which translucent resin of the
1st concentration with many additions of an optical dispersion agent is carried in an LED pellet,
By adopting the double molding structure which furthermore carried out the mold of the

circumference with translucent resin of the 2nd concentration with few optical dispersion
agents, change of the hue of the luminescent color when it sees from the luminescent color and

a slanting transverse direction when it sees from a transverse plane can also be controlled.
[0017]Whenonly arbitrary numbers provide the infeed which is the depth from the crevice
upper surface of the inner container which carries the LED pellet to a recessed bottom face,
and reaches from a crevice medial surface to the lateral surface, the air foam in the crevice of

a light emitting diode is easily discharged by passing through an infeed part outside.
[0018]
[Example]The light emitting diode of this invention is explained with reference to drawings.
[0019]As shownin the perspective view of drawing 1 (the sectional side elevation of a), top
view of the (b), and said (c), the light emitting diode of this invention, The sealing resin 6 of the
ist concentration with many additions of an optical dispersion agentis first filled up with and
stiffened to the crevice upper surface of the inner container 2 (LED pellet mount part) of a
leadframe,It is compatible in the performance to which luminescence mixed-colors nature
furthermore disagrees the circumference with light emitting luminance by adoption of the double
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molding structure which forms a lens with the sealing resin 7 of the 2nd concentration with few
additions of an optical dispersion agent.
[0020]Theflat part 1a which carries the LED pellet manufactured in etching or press working of
sheet metal to the metal plates of 0.1-0.275 mm of board thicknesslike drawing 2 (a) although
this structure is realized, and the lead outputting part 1b to the leadframe 1 which it has like

the purpose of improvementin the radiant power output to the direction of the front of an LED
pellet is formed. The duty holding the leadframe 1 which carries out for relativity and is
arranged has also achieved this inner container 2.

[0021]In the crevice of the inner container 2 of the leadframe 1 produced as mentioned above,
it becomes possible about the red light LED pellet 3 required for especially multicolor
luminescence, the green emission LED pellet 4, and the blue light LED pellet 5 to carry one
piece and a total of three LED pellets or more, respectively.
[0022]In the depth from the crevice upper surface of the inner container 2 to a recessed
bottom face as the drawing3 perspective view. And by forming the infeed 8 which reaches from
a crevice medial surface to the crevice lateral surface, as contrasted with drawing5, as shown
in drawing 4(a) - (d), the air foam 10 involved in the inside of a mold can be easily emitted to
the exterior through the infeed 8, and can remove the air foam in a light emitting diode mold
part.

[0023]Of course, it cuts deeply here and, as for the width and the numberof8, the viscosity of
sealing resin for molds must be carefully examined in consideration of the shape and thesize of
the inner container2. If width of infeed is enlarged or the numberis increased, it will become
easy to escape from air foam, but in order for the internal surface product of a crevice which
reflects the light of an LED pellet ahead to decrease,it is necessary to determine appropriately
so that the fall of luminosity may be controlled.
[0024]
[Effect of the Invention]The sealing resin 6 of the 1st concentration with many additions of an
optical dispersion agentis filled up with and stiffened to the crevice upper surface of the inner
container of the LED pellet mount part of a leadframe, By forming a lens with the sealing resin 7
of the 2nd concentration with few additions of an optical dispersion agent, the circumference,
At the time of simultaneous lighting of two or more unique luminescence LEDpellets, evenif
the luminescent color of a light emitting diode sees from which direction, mixed-colors nature
can be improved to such an extent that it is visible with the same color, and control of a fall of
the light emitting luminance which disagrees with mixed-colors nature further is attained. In the
light emitting diode by which the single mold was carried out with the sealing resin which added
the optical dispersion agent of arbitrary concentration, In the depth from the crevice upper
surface of the inner container 2 fabricated with the structure which enables improvementin
optical power, and three or more unique Juminescence LED pellet loading, and the adopted
thermoplastics to a recessed bottom face. And whenonly arbitrary numbers form the infeed 8
which reaches from a crevice medial surface to the lateral surface and the crevice of this inner

container 2 is inserted in the mold 9 with which the undiluted solution of sealing resin for molds
wasfilled up, the air foam by which involved in the surrounding air and it was generated can be
easily discharged to the exterior.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
228 shows the word which can not be translated.

3.In the drawings, any words are not translated.

  

DESCRIPTION OF DRAWINGSltantaeseauentaeostttmeteegengmemsetentettSOSNSOSSeteSTHEPSREEEERO OCReeeetAeteenrEesroetennantdettececanemensnmngnmnontte

[Brief Description of the Drawings]
[Drawing1](a) The sectional view of the light emitting diode of this invention example
(b} The top view
(c) The perspective view
[Drawing 2](a) The top view of a leadframecircuit part and a lead outputting part used for the
light emitting diode of this invention example
(b) The top view in the state where the inner container made of thermoplastics was attached to
the leadframe

[Drawing 3]The perspective view of the light emitting diode of this invention example
[Drawing4](a) The mold part formation figure of a process which manufactures the example of
this invention (before insertion to a mold)
(b) The sectional view of the mold with whichit similarly filled up with the undiluted solution of
sealing resin for molds

(c) The constitutional diagram which similarly inserted the leadframe with an envelope in the
mold

(d) The sectional view of completion of a single mold light emitting diode
[Drawing5](a) mold part formation figure (before insertion to a mold) which expresses the
manufacturing process of a device conventionally
(b) The sectional view of the mold with which it similarly filled up with the undiluted solution of
sealing resin for molds

(c) The constitutional diagram which similarly inserted the leadframe with an envelope in the
mold

(d) Similarly it is a completed chart of a single mold light emitting diode.
[Drawing6](a) The top view of the conventional multicolor light emitting diode
(b) The side view

[Description of Notations]
1 Leadframe

1a LED pellet mount part
1b Lead outputting part
2 Inner container

3 Red light LED pellet
4 Green emission LED pellet
5 5’ Blue light LED pellet
6 The ist sealing resin
7 The 2nd sealing resin
8 — 8” infeed

9 The mold with whichitfilled up with the undiluted solution of sealing resin for molds
10 Air foam

11 Metal leadframe

11a Flat part
11b Reflection part
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12 Mold part
13 and 13’ LED pellet
14 Mold part

[Translation done.]
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Docket No.: 0020-5147PUS5

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For:|LIGHT EMITTING DEVICE AND DISPLAY—Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicants hereby submit an Information Disclosure Statement for consideration by the

Examiner.

I LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

 

II. COPIES

vi a. Copies of foreign patent documents, non-patentliterature and other information.

C] b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied uponfor an earlier filing date under 35 U.S.C. § 120:

U.S. Application No. and U.S. Filing Date

BIRCH, STEWART, KOLASCH & BIRCH, LLP ( oA DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 2 of 5

Ill. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

Vi a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

An English language abstract and a full English machine generated translation are

provided for the following reference: JP-6-296043-A

Mi b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION:An English languageversion of the search report or Foreign Patent Office

communication that indicates the degree of relevanceis attached.

VI c. OTHER:The following additional information is provided. JP-6-296043-A was

cited by the Japanese Patent Office on October 20, 2009 in a counterpart foreign application.

US-4,001-628 and US-5,208,462-A were cited in a foreign Office Action from Singapore issued

on April 9, 2010 in a counterpart foreign application.

IV. STATEMENT UNDER 37 C.E.R.§1.97(e

The undersigned hereby statesthat:

C a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than 30

days prior to the filing of this IDS. This statement does not relate to English language

counterparts notlisted in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

C b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three monthspriorto the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

BIRCH, STEWART, KOLASCH & BIRCH, LLP ob DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS5
Page 3 of 5

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

O Cc. Noitem of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the filing of the

IDS.

C d. Someof the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three months prior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signingthecertification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months priorto the

filing of this statement.

V. FEES

O a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. Nofee is required.

C] b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

vi C. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 4 of 5

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

§ 1.97(e) above. If no statement has been made, charge our deposit accountfor the required fee.

O d. This Information Disclosure Statementis being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.

§ 1.97(c)(1)).

C] No statement. The fee as required by 37 C.F.R. § 1.17(p)is provided.

 

or

CO See the above statement. No fee is required.

CI e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)),

see the statement above. Thefee as required by 37 C.F.R. § 1.17(p) is provided.

VI. PAYMENT OF FEES

C] The required fee is listed on the attached Fee Transmittal.

Vv Nofee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5 147PUS5
Page 5 of 5

If the Examiner has any questions concerning this IDS, please contact the undersigned.If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448. ~ ¢

Dated: oo  JUL 13 2010 =
D. Richard Anderson

Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
M=PTO/SB/08

YI=Document(s)
Vv] Foreign Patent Office Communication
CO Foreign Search Report
C Fee

[) Other:

cok

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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Docket No.: 0020-5147PUS5

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For:|LIGHT EMITTING DEVICE AND DISPLAY—Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicants hereby submit an Information Disclosure Statement for consideration by the

Examiner.

I LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

 

II. COPIES

vi a. Copies of foreign patent documents, non-patentliterature and other information.

C] b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied uponfor an earlier filing date under 35 U.S.C. § 120:

U.S. Application No. and U.S. Filing Date

BIRCH, STEWART, KOLASCH & BIRCH, LLP ( oA DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 2 of 5

Ill. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

Vi a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

An English language abstract and a full English machine generated translation are

provided for the following reference: JP-6-296043-A

Mi b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION:An English languageversion of the search report or Foreign Patent Office

communication that indicates the degree of relevanceis attached.

VI c. OTHER:The following additional information is provided. JP-6-296043-A was

cited by the Japanese Patent Office on October 20, 2009 in a counterpart foreign application.

US-4,001-628 and US-5,208,462-A were cited in a foreign Office Action from Singapore issued

on April 9, 2010 in a counterpart foreign application.

IV. STATEMENT UNDER 37 C.E.R.§1.97(e

The undersigned hereby statesthat:

C a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than 30

days prior to the filing of this IDS. This statement does not relate to English language

counterparts notlisted in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

C b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three monthspriorto the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

BIRCH, STEWART, KOLASCH & BIRCH, LLP ob DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS5
Page 3 of 5

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

O Cc. Noitem of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the filing of the

IDS.

C d. Someof the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three months prior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signingthecertification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months priorto the

filing of this statement.

V. FEES

O a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. Nofee is required.

C] b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

vi C. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Page 4 of 5

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

§ 1.97(e) above. If no statement has been made, charge our deposit accountfor the required fee.

O d. This Information Disclosure Statementis being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.

§ 1.97(c)(1)).

C] No statement. The fee as required by 37 C.F.R. § 1.17(p)is provided.

 

or

CO See the above statement. No fee is required.

CI e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)),

see the statement above. Thefee as required by 37 C.F.R. § 1.17(p) is provided.

VI. PAYMENT OF FEES

C] The required fee is listed on the attached Fee Transmittal.

Vv Nofee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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Application No.: 12/548,618 Docket No.: 0020-5 147PUS5
Page 5 of 5

If the Examiner has any questions concerning this IDS, please contact the undersigned.If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448. ~ ¢

Dated: oo  JUL 13 2010 =
D. Richard Anderson

Registration No.: 40439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
M=PTO/SB/08

YI=Document(s)
Vv] Foreign Patent Office Communication
CO Foreign Search Report
C Fee

[) Other:

cok

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dir
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

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

 
 
   

12/548,618 (08/27/2009 Yoshinori SHIMIZU 0020-5147PUS5

CONFIRMATIONNO.7447

2292 PUBLICATION NOTICE

BIRCH STEWART KOLASCH& BIRCH

PO BOX 747 eeeeeeT000000039659322
FALLS CHURCH, VA 22040-0747

Title:LIGHT EMITTING DEVICE AND DISPLAY

Publication No.US-2010-0006819-A1

Publication Date:01/14/2010

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.-uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

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

page 1 of 1
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DEC 6 4 2004
PTO/SB/08a (07-09)

Approved for use through 07/31/2012. 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 respond to a collection of information unlessit contains a valid OMB control number.

Substitute for form 1449/PTO

12/548,618, Conf. #7447

INFORMATION DISCLOSURE [Fiirapae [August 27, 2009
STATEMENTBY APPLICANT_[Fistsameainventor [Yoshinori SHIMIZU faut__—_—_—‘deet2

Examiner Name Not Yet Assigned
(Use as many sheets as necessary)  

Attorney Docket Number |0020-5147PUS5

U.S. PATENT DOCUMENTS

Cite Document Number Publication Date Nameof Patentee or
No.’|Number-Kind Code2 ‘#479’|MM-DD-YYYY Applicant of Cited Document

|C[AA*|US-5,798,537[08-25-1988|
|[AB*|US-5,998,925-A
|_——s«[AC*=US-6,069,440-A

US-6,608,332-B2
|AE* |US-6,614,179-B1 Ss

US-7,026,756-B2 04-11-2006|Shimizuet al.
[AG* |[US-7,071,616-B2 07-04-2006|Shimizuetal.
AH* |US-7,126,274-B2 10-24-2006|Shimizu etal.
Al* US-7,215,074-B2 05-08-2007|Shimizuetal.

AK*|US-7,362,048-B2 04-22-2008|Shimizu etal.

AL* _|US-7,531,960-B2 [05-12-2009|Shimizuetal.

Pages, Columns,Lines, Where
Relevant Passages or Relevant

Figures Appear 

 
 
 >2

 

 

  

 

  

 
 
  

 
 

  

  

 Pages, Columns,Lines,
Where Relevant Passages

OrRelevant Figures Appear
 
 

 Nameof Patentee or
Applicant of Cited Document

   . Foreign Patent Document Publication
Cite Date
No.! Country Code*-Number*-Kind Code® (if known)|MM-DD-YYYY

EP-0-550-937-A1 09-02-1992

Examiner Date
Signature Considered

“EXAMINER:Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (“) next
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application wasfiled after June 30, 2003oris available in the JFW. ' Applicant's
unique citation designation number(optional). 7? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ° Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). ‘ For Japanese patent documents, the indication of the year of the reign of the Emperor must
precedethe serial numberof the patent document. ° Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. 8 Applicantis to place a check mark here if English language Translation is attached.

 

  

Birch, Stewart, Kolasch & Birch, LLP ADM/ETPi/las
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PTO/SB/08a (07-09)
Approved for use through 07/31/2012. 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 respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

12/548,618, Conf. #7447

INFORMATION DISCLOSURE_fringoae [August 27, 2009
STATEMENTBY APPLICANT

(Use as many sheets as necessary) Examiner Name Not Yet Assigned
Attorney Docket Number 10020-5147PUS5

NON PATENT LITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS),title of the article (when appropriate),title of
anes Nas the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
nitials - _ publisher, city and/or country where published.

|fear|

  

« |Notice of Allowance and Examiner's Comments on Allowance issued January 28, 1999,
in U.S. Application No. 08/902,725 (U.S. Patent 5,998,925).

Office Action issued November17, 2000, in U.S. Application No. 08/902,725 (U.S. Patent
5,998,925).
Notice of Allowance and Examiner's Comments on Allowance issued October8, 1999,
in U.S. Application No. 09/300,315 (U.S. Patent 6,069,440).

CB*
 

Notice of Allowance and Examiner's Comments on Allowance issued March 26, 2003,in
U.S. Application No. 09/458,024 (U.S. Patent 6,614,179).

Notice of Allowance and Examiner's Comments on Allowance issued March 25, 2003,in
U.S. Application No. 09/736,425 (U.S. Patent 6,608,332).
Office Action issued August 19, 2005, in U.S. Application No. 10/609,402 (U.S. Patent
7,362,048).
Office Action issued July 27, 2007, in U.S. Application No. 10/609,402 (U.S. Patent
7,362,048).
Office Action issued January 2, 2008, in U.S. Application No. 10/609,402 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued February 13, 2008,
in U.S. Application No. 10/609,402 (U.S. Patent 7,362,048).

Notice of Allowance and Examiner's Comments on Allowance issued May 4, 2005,in
U.S. Application No. 10/609,503(U.S. Patent 7,071,616).
Office Action issued April 8, 2005, in U.S. Application No. 10/677,382 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued September22,
2005, in U.S. Application No. 10/677,382 (U.S. Patent 7,026,756).
Office Action issued February 28, 2006, in U.S. Application No. 10/677,382 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued February 11, 2009,
in U.S. Application No. 11/682,014 (U.S. Patent 7,531,960).
Office Action issued September7, 2005, in U.S. Application No. 10/864,544 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued March 10, 2006,in
U.S. Application No. 10/864,544 (U.S. Patent 7,126,274).

Examiner Date
Signature Considered

“EXAMINER: Initialif reference considered, whether or notcitation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
considered. Inctude copy of this form with next communication to applicant.

   

 

 

  

 

 

 

 
‘Applicant's uniquecitation designation number(optional). 7Applicantis to place a check mark here if English language Translation is attached.
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PTO/SB/08a (07-09)
Approved for use through 07/31/2012. 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 uniessit contains a valid OMB control number.

Subetiute for orm 1449/PTO [Completeitknown

12/548,618, Conf. #7447

INFORMATION DISCLOSURE fFiingoate [August 27, 2009
STATEMENTBY APPLICANT Yoshinori SHIMIZU

2812

Examiner Name Not Yet Assigned
Attorney Docket Number |0020-5147PUS5

(Use as many sheets as necessary)   
  

 
 

  
 

  
 

 

 
  

NON PATENT LITERATURE DOCUMENTS

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, page(s), volume-issue

number(s), publisher, city and/or country where published.

Office Action issued December13, 2005, in U.S. Application No. 11/208,729 (U.S. Patent
7,215,074).
Notice of Allowance and Examiner's Comments on Allowance issued September7,
2006,in U.S. Application No. 11/208,729 (U.S. Patent 7,215,074).

Office Action issued April 4, 2007, in U.S. Application 11/653,275 (U.S. Patent 7,329,988).
Notice of Allowance and Examiner's Comments on Allowance issued September25,
2007, in U.S. Application No. 11/653,275 (U.S. Patent 7,329,988).

Examiner Date
Signature Considered

*EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline throughcitationif not in conformance and not
considered. Include copyofthis form with next communication to applicant.

 

Examiner Cite
Initials No.’

cs*

 
  

‘Applicant's unique citation designation number (optional). 7Applicant is to place a check mark here if English language Translation is attached.
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Docket No.: 0020-5147PUS5

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Patent Application of:
Yoshinon SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned  

COPENDING APPLICATION LETTER

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Under the provisions of MPEP § 2001.06(b), the Examiner is hereby advised of the

following co-pending U.S. Application(s):

Appl. No. Filing Date Group

12/548,614 08-27-2009 2812

12/548,620 08-27-2009 2812

12/548,621 08-27-2009 2812

12/559,042 09-14-2009 2812

12/575,155 10-07-2009 2812

12/575,162 10-07-2009 2812

The subject matter contained in the above-listed co-pending U.S. applications may be

deemed to relate to the present application, and thus may be material to the prosecution ofthis

instant application.
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5

Copies of the cited U.S. patent applications (specification, claims, and the drawings) are

available on the USPTO's Image File Wrapper. Therefore copies thereof need not be attached.

[] The materials in the envelope are considered trade secrets and are being submitted for

consideration under MPEP § 724.

The above-listed co-pending applications are not to be construed as prior art. By bringing

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any

confidentiality concerning the above-listed co-pending applications or this application. See

MPEP§ 101. Furthermore, if said applications should not mature into patents, such applications

should be preserved in secrecy underthe provisions of 35 U.S.C. § 122 and 37 C.F.R. § 1.14.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future

replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for

any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.

Dated: DEC 6 4 2009 Respectfully submitted,

* Andrew D. Meikle c
Registration No.: 32,868
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
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Electronic AcknowledgementReceipt

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

File Listing:

6572525

12548618

LIGHT EMITTING DEVICE AND DISPLAY

Yoshinori SHIMIZU

02292

Andrew Duff Meikle/Lisa Strandberg

Andrew Duff Meikle

0020-5147PUS5

04-DEC-2009

27-AUG-2009

10:57:27

Utility under 35 USC 111(a)

 
Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

469279

IDSetc.pdf
723a75cb666¢33d23daf891 abd58648f208

ec403
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Multipart Description/PDFfiles in .zip description

Document Description

Powerof Attorney

es pee

[eacenemesff

This AcknowledgementReceipt 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 application is 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 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 internationalapplication is being filed and the international application includes the necessary components for
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 shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/81 (01-09)
Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

Application Number 12/548 .618-Conf. #7447
POWER OF ATTORNEY Filing Date August 27, 2009

OR | First Named Inventor_| Yoshinori SHIMIZU

REVOCATION OF POWEROF ATTORNEY ite LIGHT EMITTING DEVICE AND| Title|DISPLAY 
   

WITH A NEW POWEROF ATTORNEY

AND |artunit N/A
CHANGE OF CORRESPONDENCEADDRESS|ExaminerName___{NotYetAssigned

0020-5147PUS5

| hereby revoke all previous powers of attorney given in the above-identified application.

[| A Powerof Attorney is submitted herewith.OR

1 hereby appoint Practitioner(s) associated with the following Customer

Number as my/our attorney(s) or agent(s) to prosecute the application 02292identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith:
OR

[| hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above,andto transactail business in the United States Patent and Trademark Office connected therewith:
a: Registration ao Registration

Practitioner(s) Name Practitioner(s) Name

Please recognize or change the correspondence address for the above-identified application to:
The address associated with the above-mentioned Customer Number:

OR

L_Ithe address associated with Customer Number:
OR

Firm or
Individual Name

Address

City

country[|__|Telephone|‘(ema|SCCSSCSCSCS~*S
1am the:

[| Applicant/Inventor.OR

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith orfiled on

SIGNATUREof Applicant or Assignee of Record

Signature LE exdd
Name Eiji OGAWA (81) 884-272-2311
Title and Company|President, NICHIA CORPORATION

NOTE:Signaturesof all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
formsif more than onesignature is required, see below*.

 

  

 
[| *Total of forms are submitted.

Birch, Stewart, Kolasch & Birch, LLP 1
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STATEMENT UNDER37 CER 3.73(b)

Applicant/Patent Owner. Yoshinori SHIMIZU et al.  

Application No./Patent No.: 12/548,618 Filed/Issue Date: August 27, 2009 

Entitled: LIGHT EMITTING DEVICE AND DISPLAY  

NICHIA CORPORATION ,a Corporation
{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

  

states thatit is:

1. the assignee of the entire right, title, and interest; or

2. [| an assigneeof less than the entire right, title and interest.
The extent (by percentage)of its ownership interest is %

| in the patent application/patent identified above by virtue of either:

A. [| An assignmentfrom the inventors of the patent application/patent identified above. The assignment
wasrecordedin Application No. in the United States Patent and Trademark Office at Reel

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

B. [| A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current
assignee as shown below:

1. From:—Yoshinori Shimizu et al. To:|Nichia Kagaku Kogyo Kabusniki Kaisha
The document was recorded in the United States Patent and Trademark Office at

Reel 8804 , Frame 0037

2. From:_Nichia Kagaku Kogyo Kabushiki To:_Nichia Corporation
The document was recorded in the United States Patent and Trademark Office at

Reel 017260 , Frame 0861

3. From: To:

The document was recordedin the Uniied Siates Paient and Trademark Office at

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

 

[| Additional documents in the chain oftitle are listed on a supplemental sheet.

|| Copies of assignments or other documentsin the chain oftitle are attached.
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be
submitted to AssignmentDivision in accordance with 37 CFR Part 3, if the assignmentis to be
recorded in the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.
| hereby deciare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledgethatwillful false statements and
the like so made are punishable byfine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such wiliful false statements may jeopardize the validity of the application or any patent issued thereon.

Date

Eiji OGAWA (81) 884-22-2311
Printed or Typed Name Telephone Number

President, NICHIA CORPORATION
Title

 

 

 
Birch, Stewart, Kolasch & Birch, LLP

TCL 1002, Page 95



TCL 1002, Page 96

Docket No.: 0020-5147PUS5

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Applicationof:
Yoshinon SHIMIZUetal.

Application No.: 12/548,618 Confirmation No.: 7447

Filed: August 27, 2009 Art Unit: 2812

For:LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned
INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

Thepatents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SBO8.

Il. COPIES

CJ a. Copies of foreign patent documents, non-patent literature and other information.

Xx] b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which

has been relied upon for an earlier filing date under 35 U.S.C. § 120:

U.S. Application No. and U.S. Filing Date

12/028,062 filed February 8, 2008
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Art Unit 2812

II. CONCISE EXPLANATION OF THE RELEVANCE

CJ a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

C] b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION: An English language version of the search report or Foreign Patent

Office communication that indicates the degree of relevance is attached.

xX] c. OTHER:The following additional information is provided. The documents

listed on the attached Form PTO/SB/08 include related U.S. patents and Office Actions that

issued in connection with the cited U.S. patents. U.S. 5,798,537 is cited herein, as it was

erroneously cited as U.S. 6,798,537 (reference AY)in the IDS filed on August 27, 2009. EP

0 550 937is cited herein, as it was erroneously cited as EP 0 500 937 (reference BM) in the

IDSfiled on August 27, 2009.

IV. STATEMENT UNDER37 C.F.R.§ 1.97(e)

The undersigned herebystates that:

 

LC] a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than 30

days prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

[-] b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three monthsprior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English

2 of 5 ADM/ETP/las
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Art Unit 2812

language counterparts are provided to aid the Examiner’s consideration of non-English items

first cited in the communication from the foreign patent office; or

C] c. No item of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the filing of the

IDS.

C] d. Someof the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three monthsprior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signingthe certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the

filing of this statement.

Vv. FEES

C] a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. Nofee is required.

C] b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

xX] c. This Information Disclosure Statement is being filed before the mailing date

of a first Action on the merits. No fee is required. If a first Office Action on the merits has

issued, please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37

3 of 5 ADM/ETP/las
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5
Art Unit 2812

C.F.R. § 1.97(e) above. If no statement has been made, charge our deposit account for the

requiredfee.

CI d. This Information Disclosure Statementis being filed before the mailing date of a

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. §

1.97(c)(1)).

LJ No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided.
or

[J See the above statement. No fee is required.

[] e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)),

see the statement above. The fee as required by 37 C.F.R. § 1.17(p) is provided.

VI. PAYMENT OF FEES

CJ The requiredfee is listed on the attached Fee Transmittal.

XxX Nofee is required.

4 of 5 ADM/ETP/las
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS5
Art Unit 2812

If the Examiner has any questions concerning this IDS, please contact the undersigned. If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448.

Dated: DEC 0 4 2009 Respectfully submitted,

By : YA 49sD|é

¢ Andrew D. Meikle
Registration No.: 32,868
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant

Attachments: PTO/SB/08
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This is to certify that the annexedis a true copy of the following application as filed
with this Office.
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The country code and number JP 1996-19858 5
of your priority application,
to be used for filing abroad
under the Paris Convention, is
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Applicant(s): FETSR
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Commissioner, A '
Japan Patent Office .
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ZALES ORFS MET EOL LCRBREIIS, FORPLL CAURICRIER

WENY Bey PRATSME OLDIEATEe. Fa hIVS

REVARCRELTRESZ (Al, Ga) 5012: Cette4S, SHile

KYO FCBTO 6 HHS NewPMCBU SRLAVE-HERAGCR

FRR ICHAST L LECH oT BTSEDEPI-PTETHREDIPADTAR

KFIFAA-KETAZZEMBCESOEDODCHS,

(0017)

BRINFENLS4 A- FO-Ple LC FyvPAFAPLEDEM 2K, F

yFIFAPFLEDOBIK2 0 4 AICBLA YU ODORS HH o7e LEDF vy F

ZO2ZeEIRSVMOUCHEESECHS, WED PV—-203 kL

Cee LEDFy 720208ieERICK SNKABM 2 OS eICtH

SyVBRAN CHS teTHS,. REZ (Al, Ga) 5012: CeReeKyRe THRE

VATEISGAALS 72D ORLEDF y HW, WED AV —RERABBIAT

te SD BRETSEI PSR 201 &UTHICMR EA LS, CDOEAR

FHF4A RICEMSPS CLICKS CLEDF VY IF202EREKEU

S, LEDFyF2Z0 250, TOPIC hs THs NET we hIVA

REYAOA 5 OFOIOE LS OEIC KO ABR EPAAERISA A

-PEFSCEMCES, LR. BHMOPRAH IC OVSTHTS,

(0018)

CEIEDR)
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AGAFEHAIC AWB WAP ARV REYANDERE L TH, ASPs

FEA S TV72 BYHEMOMIGRCHEE S IVCFOS ST a VS REY AROCHE

W9, ARNGZ7I a hVirervAanotreeTt. REZ (Al, Ga) 5012

>Ce (HL, REI Y, Gd, Sm@SBHRENSLR< Lb-MD CHS

» EKA VLIWRe72 LEDF y FTROFOHLEME, RF4

—-HI-DHECH OT a RV. REYADEA SILTSICAHere &

ICHABA. LEDFy THEODORE, Fabs REY ABOEAD 45 OFDE

& PEERS HS & ABROFCERREITI CEMCES, COROFHE

FAA PIPE LEDFy SHP6OFRIEE TZ eh VS REYABCA S

DFENE ASEIV BEBeTSBSH S, LieEMo CT. Fa hvVirerv

AEOKONVI BAR EICLEDFy SRM CO. Fabri revArzdot

WWetCoLEDF y FP 5 OCABUT SPA RBS 1 SB 2LATSHMOADE

PAA-KPELTERY, EK. Fa hws REY ZEOCKOPAEAES

PicaHee LEDF y S65 OODSPICE <BR ERETORY, 7

AVS REYABOU E AB Se OLORS, FTESAoETSe

ROPESOFSOKE EHING 6 CEI KYU AERSORIA OROBA

BEES RSI EMEA,

(0019)

SSI FARM REYABCKOGAAHL, UWEPEPINAMc bREBST

&,. TRB, TahNVA REYAHOCKBSH SNK A-F 4 VY TERCE— IV

RETORMHADS LEDF y FitoC7 a hVS REY AEOLKOAE

EASES, REBEL? © DKAREORB KO SII K SKIN KOSH

{Le HM LeTUS, HH, Da hI REYARKOAWELEDFy 7

D> E—IJV REBTICa)> “CIMIRREDTe << RS &IAEBERIEAS 5S DAKO

RAESIOTWBLEDSF y S65 OFFA NTRee EOFAEO PR <

FAVS AREY AROCKOAIESMST SCO eACES, CDEDR Fah

WRREY ABKKOADBIA, FabVirerArABtKeBasSiMe. Fem

TBE, BEBE 7 a hIVS REY ABOUROFAR, HRM LEFES STE

Ck > Ch ¢ TRE HSC EMCRES. LEMa CT. HARRIS KE O BK
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DANE. FL BIRTSO EDCRS,

(0020)

ASHHFEHH OD a RIV REYAMOR. BIC LEDFy FepRETaRaT

FEL CHUSAREE UC CEe) =3W:- cm-2,E1 OW: cm-2WF

ISBUYTS MPIC |RMDCEASTSFISERA AH REFSEMEES,

(0021)

ASGAFEUITAA ONS TZ ARV REYAMDOCS. H-Ry bRAEDZEw,

Bl SEMUOOKANCHR ELAN hVOE-—7A4 5FOnmMAfIcS HSE

MBCES, Ek, HLE-7Sb53 0nmfAfiiicHY) TOOnmE CHEAT

— RRAARY hVERFO, Lb. MROA1LO—-BeEGa CHBTSS

2 CAICKRRDMRRICY Tb L. ERKAMUROY ODOREG CHIBTSCLG

, FIREDRALY ThTS, COLDICMMEBILI SS & CHEE

PEN ICHAT SO EWATGECHS, LEMo CT. AKRAM OFMERG d OMAK

“Ciao CEA 51S 7e EERORBAIL AEABRSSr

& DEWARAEfATUSS,

(0022)

Kee, BEAU ODACEEREAE LEDFy7E, LUNCHBSNe

ty bhUIA-PNVARaDLD+ H-Ay bot CYAG) cPLPOCROUYS

U7 (Sm) GASSER I ARV REVARR E, RAT SHUTAT

-REFSIEITEYD SSIESILEVSIEMETES,

[0023]

COKARI AVS REY ABDUL. YL. Gd. Ce, Sm. A1LKUG

a DJG S L CRRIL. MISTICAD ICRCROGEAL. ENS

e(mlTONCHA L CISeGS. XIE. Y. Gd. Ce. Smoot

ROU &105BamLCCPRIS TARE L 7FREEMRCHL 7 DEBERL THE

NSFeG. BLPVS RHUL,HU ULE RRSCRASS

b, CIUCIIyY VALUyhVERDLDEO? y (1ETALOCH

PCHRD, ZH 1 38 50~1450° COULREEEBH SG 2 ~ 5 FRIBERR LC BERK

mn ea. YRIC BERheAKGRYSUC. Ea. BIE, IRR, eCA
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SOE CHSC EMECRS,

(0024)

(Yi—p-—q-rGdpCegSmy) 3A]l 50, 274AbWVS REVAL. HGR

HICGd BATS OLICKED, B46 On MYLLORREMHipVK

ein FSZEMCES, HRV HjVLAOFRROMMCEI, FCE-T7RE

A 530nmm5570nmE CRREICMHL, SROFOKEDRM

ICYIKSS, HAOWMOFOCEMYBRBA, GdORREES< TS2e¢

HERCES, HA. GdasbusrsekHic, BEUCLAVF AVI REYAD

FEATHER ICMRETS, LieMo. plkO. BILECHSTEAUFELS

O. TILFECHAZTEMEOMELWS, SHICMEL< ILO. CLIFFCHS,

(0025)

SmeGHtS (Y1-p—q—-rGdpCegSm,) 3A1 501 2tOtthli, Gd oe

AEOLVINIC Bl 6 SUEIPHEOIRPRRs, COKIICSMeSRStSS

SICKO, BARRICBU STF VS REY ARBOROTORRESAWCSS

NS. COMBESNSABRIIG d ODSHEME< ROIEKE<KRS. TRS

~_ Gd SHIN C7 A RVR REYAEBKOFNCERICTRA &TL FoRIE

ESmMOAHICE SEAMENCHSC EMIDoE, CRB. CS

COUERMELIZ, 450nmMOBEKICKS(25° C) IC BU Aerts

SHERLICITT 5. ADEARORI (200° C) KBU SICHOAHE (%

) CRULTWS, )

[0026]

SmOSZAHILO. OOO3SrSO. 0 8 ORICIUEHPED 6 OMLILEL

ROUFELYS, COBRBHEO rAY\SWe, PRREMROMBRINS < RS,

Ke, COBMPAKYO rABKE< RS CMPPPEITICMRPUT << S. 0. 000

TSrS0. 02 OPACIMAHEIS 8 O MLLER ERY RBMELY,

[0027]

CelkO. OO3SqS0. 2 ORFCHMIFDCHHEM 7 O*MLLEERS,.

MO, OOSPLLPCH. CellCkES7abhVS REYAOHRACHDORAIK

YFD= 2 CHERABEL. BIZ, OO. ZKEOKEK RAL BRLOETS.
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[0028]

ARIFEHH OFS4AM BICBIYTCEDOELGRI ARMS REYAOC

2HRPELLLORE 3 (Al, Ga) 50,2: CeEeFAhWS REYACK?EG

Se THK, HS, Al, Ga, YRUGdIPSmMOGARMBRS 2 FALL

ELMRE3 (Al, Ga) 5012: CeFa RWS REYAHOLATEASETR

GBORRRMASMCTOLMBECRS, Chic, HI-FANnF-HHAVSELU

ICLYUINAD-WREONAB Le LCOS SS,

(0029)

(LED#yv7102, 202, 702)

AFRHICS FAVS BO NSLEDFy7eld, REZ (Al, Ga) 50,2: Cee

FDR % REEL < REC & SBAMCAAADP61S, FOURSCHS

LEDFy Zid MOCVDESEIC EOEI 1 nGaNSokeFH

LL CHREPS, FARKOMARE UTIL, MI SHRAL P INTHG-OPNEG

TIRE RAT SARC. AF ORD SULPTVANS ORO & ORF5

BD, FAROME? Z OHAbo CHOKEHC INT SCT ERCES

o Te. AAOPERROMEFSCIGARS th7

ZaHARARE TSO Lb CRS,

(0030)

ZE(CH U7LSA& (EAA LL celati,RECUR7 ep TPL OK

ERM, SiC, Si, ZnOFOMRAAOISENS, MEDORALH UY

Jr FGIK ES ES PEWOINLG DT 7 FVMHSC EMRPELIO, COUT rt

veeMLICGaN, AINSONy, 7 7—-)BeIRL EO LIC PNRGeATS

ZE(CH U7 DAFABRE IZRKS HS, BLAU ODAARIS. Pale P-L

TRVIRAECN BBRAEME ORT, FOVlalLSS REPTONWEA YY

J» FABREFZ SE AIGGIE. NHR -ADYRELTSI. Ge, Se, Te,

CeWEAAT SO eDEELYS, A. PINEAU 7 DAFAREGMS

AUuGli, PHIF-NY EF CGHSZn,. Mg, Be, Ca, Sr, BaXeieR-

FEtA, BUH VDARS, PHIB-ANYhEB-SLREDC

(\EPAELIC CED PHBNY BABARC, UNEHRTSEED, FOR
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VERE EOP H-NIFSIECPHILERCSCEMPELW, By FV TR

HC KY PAARRRUNFFEfkPRAT @ FIZSboR. AFALIC APS

YIU YTS?BEARER LEASCTORO&MeRE ES,

(0031)

(Rie, FBS7aRO YN —-SR P4EY PRIONERATSTUN F

PEERS SPAY VY PV—-WCKYVERI VAY TSA MISAK O BAY

tiOW Zt) OUA RR OY-FHAY bh). HAC KsCRTN EHS.

HSOVIL, FHIO FA VEY PHOEREMMENT 6 AT DA N—1C EO Aa

UF LIN WOED CHIPAYGAABALY GERD & OA ERAKICRee

HAN ko CVDN— eH OKO DAN- POF y ThicaAy bhTS. COL

IIL CHMEA YU ODACHS LEDF vy FTRBMECSE LMC

#4,

(0032)

ARHAFEHH OFLA4 ARIBCARREFES CSOWAIL Fahver

ZYABDC e DAES & Blk L CFDORST OFOHORRIL4 OOnmpE5 30

nmblFA@ELCS. 420nmbbL490OnmbFReEVEGFELLY, LEDS

yFEF ARV REY AHOCHE ORPRE TNHENE Y ESCS EWI

450nmVb4 75 nm bse olcweE Lr’, AHEHOREO1a

—RORHARZ EVEMSICRI, 450 nmfitice—-7 epostLE

Diy TR6OFCCHYO, 570 nmifitice-—7 &HoWtLEDF y F

Ck Chitika7ARIVAEYADFENCHS,

(0033)

GHBrED 7-7-103, 203)

WPT V—-103. 203kUL TI LEDFy 7102, 202 0th

LOA—Zy DPE PORNBefore, FRAMEOFAREPERS EV OPORWY 6G

VS, Be UTILO. OlcalYom2@/Yom/CILLEAMELS. E

DMELSILO. BcalYoeom2/Yom/CILLGHS, EX. (FEMERER

ya L CARARPE4VOMRIL, FEL SIE O10nmPE @©45yum)h

BCHS, CODES RMDPV UCRtRMIcIa, a BL, OA VS
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= TLFOREROECN FOREAORALBHED TV —AMAIT ONS, COK

5BPEPek, SB LEDF yy POMBE. Ty+ UK FRO EY

Kh U-BREE, BEDAVAHRY4 VY TRbo CAR ICHmEs HS TE

WEES,

(0034)

(way bk+ U-F105)

wayk  U-RFIOSELTH, LEDFy71LO2ZEMMSULALDCH

DQ. FARY BRB ECHRT 6 OICTARKS EMHNITRY, EK. LE

Diy TeGRRL v uy h: U-ReELEDS y SORE LCA

SIBAIC BUY Cld, PAYRBSEERY PF 4 VY TIA VKFE OPEASA

MENS, ERK. PIV? U-KFLOAYASNICLEDFy SeEMETS UTE

ICHOCHKS ABBICIUAS USAGI, VR CMC S EWOFOCH7 A— BAS

SDOKICKY GDITSO LRGILTSOEMCES,

(0035)

LEDFy7F1LO2ZEVOYER- U-FLO5S ORY Fe ORSIEHCHER

HAR CIC Ko CITI Ce ACS, AtpMicls, DREDBAR 7 7 UD OVETHERO

A> SRBR EDT SENS, EK. 7e-AFVYLEDSF y FHREICEIVY

IrvR- U-RERESUS CHICA ICHe Se PSE OICILA BXN-A,

H-BRYVA—-Ah. BBNY SHRMSOLEMERS, SH. WHA A-

POOLE ALAR SEOICLEDF y SPMIBSHST OY Rh U-R

Oa&SAMAK YL. RICRABEETE RO, COMAORMGEMld

O. 1SLAEO. 8SELPAPFELY., ERK. YUY K+ U- FORAEE

SUAPTE UTES OO LP Q-—cmELPAMFELS. KOMEL<KIE 3uQ-c

mblPCHS, EK. VOUYER: U-KEKAEROLEDF y SRRTSBA

Ik LEDFy SP OFFAMS < 2S 7 ORRMEWS EARYHS NS}

» BfRWNIcid, O. OlcalYem2Yom/CILELAYELSK KUMELS

ik 0. 5BcalYfemZ2/Yeom/CLbLCHS, CNH5OREEBETHEL

Crd, GR. Fil, PRA OF, BAM, RIDA AANF-VA REDS vy 7 SMF

Fon.
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[0036]

(4rvF—--U—-F106)

AVIF—--U-KFLIO6YEULTI FOYK- U-F105 kicmiw sé nreL

EDFyv¥7102 &ims NEMBEIAV—-1OS LORmeEMS EDCHS

2 VOY b UK REICHEROLEDF y FEREBA. BBETP

feeASaik L Zeus kD ACX SRE TSHRHS, Afeiiclkh voy

-U-RPSHMENS ITED CT. TUF UK BODAV HRYFAV TERS

HMI OMFREAKS CTSTeREICKED TV IY bh UK KMOEYD HNL

F-—+ UP E Behe Ss ttSET4 Vv ORME SC CEMCES, WED

4% —- ORSONSIL, RAE SBE T1. ESLLELOSLLFATE

Lee, Fyt— + VU— FOADEREMe OFARICRE CSEOIBSMWU

DV-RFIV-AOPREDEECRS THSIKSIMEVTOKES, Mistact

DAYVI—+ UPReE RICA YI + UK FLORES Sele

ko CHRMSETER, SHI TUT + U-PETSREB TA

DSMETS = LICE YD PBONOMFS Haas S EPCMRS STE

bCkS,

(0037)

4Avt—-+U—BRis, GREEDIVCORYFAVTIAFE OR

WER OFSSUEPERRY CE DERD SNS, APRN RSEMLeE LTE, 300

wQA-—cmLPABELS. KOMELSLIE3SuQ-—cmU-CHS, FH5EO

RAE &ii7e TITRE LCE, BR Mt, GRACO Fal, BAO BeOF, a, FRE Ry

EUR PVI=DL. Hy MIFAVAT SONS,

[0038]

(a—-F4Yv7HB1LO1)

ASMISEHA ICV ONSaA-—H 4 YVTHBLOL EM, SIV PBR104 15H

lorry h > U-KFOAYTAICROISONSZEDCHY) LEDF vy FORE

FETIARNMI REVARUAMSHENS EOCHS, A-F4AVTBOR

NAPE E L Cla, RS DATE, UPR, PD A VY RL OMPMPRRENC BENZ

TSHRTA?HB7k EECA BAS, EX. Fahri REYARERE TE
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IBAASHS ETHER, ARH ES LCI, FSURAU OL, MR

{CF BY, BILVR RID, PRICESaICAoS,

[0039]

(E—WV REBT 1 O04)

IY REBT 1 0 41, TOUS4A FORAGE CTLEDFy 710

2. WRBPED TV —103, FARVS RUYVARAMA SNR A-F HY

FEL OLR LEIBA STREET SE OITRUI SIEMCRSA, EC —I PERMIS

SIC RAAB FUCHEMSSO ERMCES. EK, Fa hv hepevaw

TAKEGH SUS OE Es CHUA SHOT CO EASCR SAS, WHEEBic

HOWESRSBAZLICESTLEDF yy T1 0 2PHSOFMMUE RMS eH

Wig ee & SITIOTILACRS!, BlCER. EC-V EM 1 O04 SPRORR

IMTS EI ESDTLEDS yy SHO OFEKERRE COMME UEYUTS|L

VY ARETEES CLDCES, fEo TT. EN FEB 1 O 4 ILRILe

RECS kes, AMICI, HUYark WyATK SY Cleld, FOCI

A> 6 SUCHATAKYS TH 6 &ARHAGDEEYCHS. EC-V ERB 1O4 0

FASRIATREE DCE, EE LCEARS ORR, 2 UPRTHR, YP DayeOT

ARRME 1S (58a7EBAAOASe SE RURICA6S. EK, MAGS UTIL

FAVOR U DL. MEER. PREPVS Hd, WRTESASEASUICH

NS. S5lC, MAACATEN FRBHIC BT wt RIVES REYABOERE

BSHSERESZCERETRS, LEMaT Fa bVsr REYARCHIEEER

MICASTCH SENAOA-—T 4 VTBREICASHESEETHOTEE,

Ke, AMT AU TBE ZT aR VA REYABOUSAS NEMA EUR

EBehPe LL LER SEBITe AUS CHARS UE TERY, COWAL AEE

ES< KOKAREOREMROFLAA- FEFSZCHEMCRS, EX. J

PES BRLCEI PERL aA He VY PHBE ECBATeVTHES ET

FLV,

(0040)

(GAGS)

ASHFEHH OFC4 A- KR LEDRPRBICHAL EBA. RGBRtHNEHN
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FHTSINGAA POMASGHRETICESLEDKRPRHEDDE. EVR

MICA ERRRS US CEMBCES, TRDS, SAFAA-PeMAGDE

CARR SREBARE CAE WITIERGBORREA APRENENA

ICAO SSeGEWO, TOLORER REAR BEROTNCHEER

LEB GILESTHIRD 7c 0 DFORMKE LMS, LEM CT. ABRORHA

OlGeVTER G BBR & HAR CRAICRARE VS CEMECERW

» kK. ABRORRSAFOUSAA PERM L CRREVESEOR-UO

TREEZe Se5Lo DASE MedR ome, SGI, REI LARC

H SAIC LE DREOMITSAlal-efg REC Ko TC. RGBOSUI1A—

BASSRRICHOLS NEOREREDSAE HS., AMADA1A- RS

RGBOFHKF4 A— BICMATHAT SSC LICKED, KY RIEDRES %

SLFICABROFUMRELBE OSERL FOL ECES, EK. RGBOS

FHFA A- FE RICFHES UAC LICKO PRS MLEVATC ER CES,

(0041)

ASAFEH OFCS4 APPeAUS CRORRIO LOE LT. RGBOSHF

AA RiCMACABALTAA PRLS UCHAL, BERET bh UZ

Ale EFLROWAR ICMSte LE DAORBOMIGHRERT, LE Dae

(5, BVEHIIESCm DS RTlear EYNICBee S ES, BENE S OTS

MAK Es CH 4 OMMRDRRAHER FTFAP UASETSCHEMCSS,. EME

PRE LCI, ANENSZRARTFeICHS ESRAM (Rando

m. Access, Memory) & RAMICHRENAF—FP6REKF

AA PRAPEOUS SICASS oDOPES& HETSPSIIEU&

. PaOWASCAT vy FY TEN, BRCFIATPERNSE

SEIAN-LeASD. PERIL. RAMIcHtIRS OF—FD6 FADE

PAA PORTSTEL CAVATESEMAS, COC. ABRORR

ETT IBA, RGBSStF1 A— PONVATSEM XK TS. NVABEMIK

CTEMUa RTSts, THA, SHEAHAT S EDK ABRAIESTT

—RICNVAESRIBIITS, CHICEYD, LEDRRHONBERRTS,

(0042)
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LEBs TC. ABRIL1A — PeAMMORDECART SUE SEOONNVATE

SeWGAS SAAGUE & LCC PURWRHHAS FE DUFELUS. PRSG

RRA SHAS NSAAteSIL, ABRAES4 A- FOR ZAN-ICANS

WCB BARRA VY FUTPERMS, BPIAN-DAVICRS CBERARST

A—POSARASh PTICRS SYN SHS,

(0043)

Ei, NAGE OFOEFAA PEACHOLEDRARHERT, AIPEHA

DABS4 A- FORE AOARAOLEDAPRAETSCEBCES

» HARA OLEDRe, ACEH OFDES4 A-FSOLOLeE Yh VU yD

Atkiz SICALRTSOLE DBCSESD, RGBOZNEHOMMBEKORD Y

1c OASEoBEANEOFF4 A — EAEOAY L CLE DRRSS

EMM SUS TC eEMBCSS, LEDRRAT. ENACHSRNBS

ABBE ES. ENED OSOWAASVAK ko Chi ¢ DBRS)FEZ

FAAPFVABFEFSCEMCSS, Weee UCT, AN ENSRRF—Y¥

7 —PRICEDSE SRAM (Random, Access, Memory) &

, RAMICHESE NAF—-FPGCFLIAA— PRIME OWS SICA ESRSZE

OOMseWET S RAISOPI@hESsCA yy FY

PERV. FXFAA-PRANSHESPIAN-LSAS. PREIS

, RAMIS NOF—-FRGCRESAA — PORNAAS WEL CAIATE

Get4.

[0044]

Likiot. ABHOLEDRRHILRGBOIVAD—FOR Ee YO YK

[ea]PAN & FMRICC SS EFIMIECRS, TOM, MMCRGBORK

FAA PORMECHES BB SREORWOF4ATPVUALFSZCEMECRSEO

CHS. EK, TFEROMRE. MEOSEHELE DeensetcleAM Bicrt

FSRTe < RROICL TS,

(0045)

(eo)

APEOF4A RRRCEO 1 ICHSESE LUCHAL EBS
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. RELCHES HS FX EMMYHECHS LHI4A FOBANK

WUT HS Bi SREAMEL RLU FHSS, AEHOFOS7 A- RS

FAL 75 2SREOABe LC. RRRAS 9 — ASRS7EALic AE

KHAAA-RRMBSUS, CODEDAA— PEEMISSAieee

SHEAAA PORMBEASETA A PRE L THK. FORA APA

we 2OMELAOSEHNSENIESRICCIA APRASHS, SCORE

4A — RASAS NS SAKICBMASNS, BAIA A— PROEMA

MBE&Hees 2S BRYA FRENEH, AY TICK OMS RR HR

HAASHORAN ICMIE SHS, LE DSRS, HOLES7IVS

ANAL ORAN ICAU S DRM VY UA VY ALOTCHILENTOS

» RORRAI. ORYAEROCHS, EK. LEDRRORANA

IS, ERORMD 57DNy FY ELEANSBATS, Cnc ko ABHMoE

GREERITSOEMCES, ABHORF1A-Fe, EROHRIAGH

IDEBAS & SME LS TadHe < GERe SCHL UES RST ECHEY

{EREDMEGRRE SHES IO LASERS, HueS IMAC laeH < LS

LEC ICeT<b OS MMNICMETS bOe BIS, LeMo CT. LEDR

ARBs DANAE EUS KO MI S NDF1A— ROMPAA — RHO

RFE CBART SOCEMCES, COGIC EYD, —HOXCFAA— BERS

—ROFAFAA-— FAM SPORAPAMICKYVOBNULEEUL CHADSF

A ABERRo KASEIA ARIC KE OESRE ARIE]ICFOES USS

LMHEL REZEDCHS, EK. BTNMBETA CL ORY, WESKICAe

LCHSC EMS HDBEBICMET SF LACEBRIEES & fr] SIRAUR

7S BKSASH ERSECRS,

(0046)

CAPRAOGD

ARGAFEHA OF4AR RAYCE 7 OW << RFSOWEHRT ST ERS

CXS, MRIPOCHOUA, Pahvri rerzsptrea—F 4 VTRew

FAKLOMELY —h 70 6ICGRSES, MUILNA VY FBG e FICRAL —

h7 0 6ICRpPRES UY —bhRT O LICHRL EV ERRERIK TERY
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» APRINICIS, AeOURS Y — VASES DEADFHAKOSIBAM 7

O3NICLEDFy77T02¢MHETS, LEDFy FEBNe-—Y eo

NUHIs7Da RIVES REYREDEDKDTEL O$L

EDFyT77 O 2 ASRSEA 7 OO 3 LICHHS PHTTA RSME

2S, COU THBRMENKFIA ARIL, 7 7 UVPEREIGA 7 «OO 4 Oia IZ

DAREDARSCHES NS, UDO 7040—-AHOEMLcSBR

Diz) A EARALAI PAaH S N77 4 VATKODUNE7 O07 FASECHS,

ARIZ, WONOBUSIPFO4A — RASAS IVC Zev iiT_Etz B JX

HERI 7 O05 &ROARSILAUTHS, CHUCKY, LCDONY IS

ABEL THAYRWS SEBSNSARKWOLMS FSI EWCRS, WaT

eo LU CHAS SIGE, EDEN 7 04 OTLICRRORPCNS

— VASAS AVE HAPEARCEAS 17SIESPL CALS TV HPCARIT
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FAA PIPE LEDFy SHP6OFRIEE TZ eh VS REYABCA S

DFENE ASEIV BEBeTSBSH S, LieEMo CT. Fa hvVirerv

AEOKONVI BAR EICLEDFy SRM CO. Fabri revArzdot

WWetCoLEDF y FP 5 OCABUT SPA RBS 1 SB 2LATSHMOADE

PAA-KPELTERY, EK. Fa hws REY ZEOCKOPAEAES

PicaHee LEDF y S65 OODSPICE <BR ERETORY, 7
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MBCES, Ek, HLE-7Sb53 0nmfAfiiicHY) TOOnmE CHEAT

— RRAARY hVERFO, Lb. MROA1LO—-BeEGa CHBTSS
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~_ Gd SHIN C7 A RVR REYAEBKOFNCERICTRA &TL FoRIE

ESmMOAHICE SEAMENCHSC EMIDoE, CRB. CS
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ANIFEH OFCF4 7RICBICA BREADCS CSBAIL Fahvirk
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Ik, LEDFy Fab DPAMS < RS 7ORBRMEWIST EMARDENS
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— + U-R&ped & SUED4OPES DLPCRS, URED

AV—& OPTORLSk,VER BRL T 1. BO SLLELO SLLFAME

Lea, fTyt— + VU PORESA ¢ OFAC SE CSFEMICIL, BSWU
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AP SIMARTS = SICK OPHOHOHAR C HS< IPCIRRS SCY
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ITS HICKS TCLEDF y SPH OFLEERE Ce OMMESLENTSL

VY ARBREES ECLACRS, fo CT. EC-V REBH 1 OO 41SRL

RC b kis, AtkMNIcIE, HUYAK, WYAPKS lel, FOCRUATA

D6 WLCHTAKSe EN 5 BBMAGDEECHS. EC-V ERIT1O4@

ERATREE OCIS, EE UTEARAL2UPR, VY Uae LOT

{BEHE 1cAN7EHH?A SR EDUCBS, ER, MAGN e UTS,

FB VERBU ls, BME, REVSSl,ESASDEPICTA

NS, S5tC, MAAC IMATEPRBS 7 a RVR REY AEOCHE

GHERHAZ CLE HERS, LEB CT. FahWS REYABELE— IV BEB

MICASETS TNAOA-— FH 4 VTBROUGHSETHETHEW,

Ee, AMF AV ABET ARV REYAROUADSAS NEAR EUR

UBAAR LE LEER STMEACRE RCER, COMA, PEPE

EES KU AKARE OREMRUFFAA RETFSZIEMCES, EX, UB

PTReaLCEBEBEYTEBE SCGET AYCHARS ET
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FHTSINFAA—- FOMAGHRUERGICELSLEDRPHEID. EVE

MICARRRE CSAC EMBCRES, TRDSE, BRKTAA-RRMARDE

TCH EAR EULER E CSE MOICIIRGBOSBRLIAA PeEHEHia

ICAOSSCL, COOKER REAR BEKOTNCHEER

U PetarLESC THIS72 0 OFORMKE KRS,. LEW CT. ABRORR

DigGtc BisTRGB HERA & LAR LCICERR ES USTEDESR

» EK. BERORRISSRETAA PRECHRSPAR ORFAO

BEEPRE RR EeSLAM oe PELeIseo mw, S51, HICKSRRC

HOMMIC LED RPRAOMMT S Alal-efp Ric Kot. RGBORUF4 A—

BASSBATA ITES NETRADSIMAEHS., AHFOFDET1 A- RR

RGBOFEFAA— RICMA THATSS SICKO, LY RAMESHRES

SLI ABRAORAMREL ER OER<K TALE BHEHS, EX. RGBOG

FHFAA- PR SIIPES HAC LICKO MBS WLEVCAZCLBRCKS,
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ASAFEW OFF4 ABRACRORRIO 1LOe ULC. RGBOSGFELF

AA RicMATARRYI A- PEL RREUCHAL, BRO bh UD

Alkie ECLORARIC AU & be LE DAORAORRART. LE D288

1S, BRENNERCm S RATRAZR YSUNI CBee S ES, EER S OMI

VAI Ks Ch 4 ORBROAER FT A ATVASGEFS CeEMCES, EMM

PRE LCI, ATIENSZRRF— FE —HENITEUIER SE HSRAM (Rando

m, Access, Memory) & RAMIcHReénaF—-—FP6BEKF

AA—- PEAPEOINS SICHIT SHS EDOMFZHT S PSIIES&

. PeaVSCAT FY TENBREFTA PERTSt

SZEIAN-LEMAD,. MeatMFAIL, RAMICHEUBSNAT—FD56FH

FAA PORNRMA WEL CANALES RHNATS. COC. ARRORR

BIT OBA, RGBARWtY1 A— PONVATES EMS TS. NVABEM

CFT SRVATSR, HA, SHEAMAT S EDI ABRILA

—BICNVATESRBATS, CHICK), LEDRRHONFERRTS.

TCL 1002, Page 194



TCL 1002, Page 195

(0042)

LEM CT, ABRRER1 A— PeHOMECRN SHSROONNALE

FRWLST S SARIAUIS & LCC PUPYMA SC EDMFELUS. PRS

RR SHAE NSNVAESIL, ABRILTI A-RORSAN-KANE

NCR SANEAL YF YTERS, PIAN-BAVICRS LABRET

A- RBASN, FTICRS WITENS,

(0043)

E 7, AEH OFOLFA AH PREACH OLEDRARBEART. AEH

DAERAS4A- FORSRAVARHOLEDRPRRBAETSICLOCES

> ARMAOLEDResli, AMIHHOFROLF4 A-FSOLDAeEV bh VU YD

AIK? EVCHLE LRTS TUBERS, RGBOEHSHOEREIMERDID Y

1c Aaa)REAEH OO FOL4aA BPEIROAE L CLEDRARSS

PHRESHSOLEMBCES, LEDRRAIL. MEIERCH SANBRE LE

SUNeeSES, AEESOMA ko Ch ¢ DBVRASRRTTAER

FARAVASETSACEMBCSS, MHBe UTIL, AT ENSARRF— YF
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. RAMICHNESNOF—- FMEAAA — PEAPEOWS SICRN SUSE

OOMeseSSOaladleseMOIeSCAT yy FY

PENT, FHKFAA-BFRAIT SPS RIAN-LEGAS. PLAIS

. RAMICEUIES NAF— FMEA A— PORTSAL CAVAE

SRS4S,
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ATEOFE4A- PRRO 1CH SESE LU CHAL ERS

. RELTHES HSS EMRECHS CE HICFOER4 A— FOE

WOUCH BE SREDBECRY EW DTSS. AHIFEWOFOCT4 F- FS

FAL {2SHOARNGGR & LC, EEABREN  — DS SFR S7SeLic ABE

NFA AH REASES, COLIRFOCPAA— PERMLITEMeee

SHEAAA — FORERt4A PRE UTS. HUF1AFH

we 2OMELAMSNCNIES RICCIA A PEAS HS, SCORCFT

4A — FRACS 1S ENVKICSMICMB SNS. BHI4A PROBED

SMBH & hes CSBA-PEENEH, ANYTICKY Himes trete Hk

(HAVE SA ORANICMES HS, LE DRRBSIL, BOCERIMDSAePIS

AVA ORBAN ICHSNAC YU AY PLOTCHILE NTWOS

» ERRORNMS, AB YAERCHS, EK, LEDRRAOBANAL

Ik, EROBMPSADNy EY RILERASRBATS., Cnic ko AeA

SPELTSOLEDCES, AHITEWOFHES4 A- Fe. MRoOHcaIh

Dba» & IMU Tad dgHH < GESRe SIMUL AUS ESI ETCH

{ZRAPEASE MESRE SES OEMCRS. HDB 6 IMACATE K SIE

ijoclh iciEHH <b OD TM ICMAT SOO EGS, LeMo TT, LED

TasOFRMFA LUC KO AES SFR4 A POMCHCA A— PHO

We CBHRTSCeEMCES, COGIC ED, -HoORCFA A— REPO

—ROFLCFAA RAM SMPORDAMICEYVEN LEE UTS THADHEtF

4A BEROR > RFA ARICE YD RSEAPRILE HSS
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7 EKSAE ST EDSECRS,
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

12/548,618 08/27/2009 2879 1090 0020-5147PUS5 14 1

CONFIRMATION NO.7447

2292 FILING RECEIPT
BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 AOA000000038029693
FALLS CHURCH, VA 22040-0747

Date Mailed: 10/05/2009

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.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Yoshinori SHIMIZU, Naka-gun, JAPAN;
Kensho Sakano, Anan-shi, JAPAN;

Yasunobu Noguchi, Naka-gun, JAPAN;
Toshio Moriguchi, Anan-shi, JAPAN;

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a DIV of 12/028,062 02/08/2008
whichis a DIV of 10/609,402 07/01/2003 PAT 7,362,048
whichis a DIV of 09/458,024 12/10/1999 PAT 6,614,179
whichis a DIV of 09/800,315 04/28/1999 PAT 6,069,440
whichis a DIV of 08/902,725 07/29/1997 PAT 5,998,925

Foreign Applications
JAPANP 08-198585 07/29/1996

JAPANP 08-244339 09/17/1996

JAPANP 08-245381 09/18/1996

JAPANP 08-359004 12/27/1996

JAPANP 09-081010 03/31/1997

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 Request to

page 1 of 3
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/29/2009

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 12/548,618

Projected Publication Date: 01/14/2010

Non-Publication Request: No

Early Publication Request: No
Title

LIGHT EMITTING DEVICE AND DISPLAY

Preliminary Class

313

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling 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 the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

page 2 of 3
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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 maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract 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, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" 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 mayforeignfile the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

12/548,618 08/27/2009 Yoshinori SHIMIZU 0020-5147PUS5

CONFIRMATION NO.7447

 
   

2292 IMPROPER CPOA LETTER

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 MOC
FALLS CHURCH, VA 22040-0747 OOO0000S80297e

Date Mailed: 10/05/2009

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 08/27/2009. The Powerof Attorney in this application is not
accepted for the reason(s) listed below:

* The Powerof Attorney you provided did not comply with the new Powerof Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

/bpham/

 

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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PTO/SB/05 (08-08)
Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE
rsons are required to respond to a collection of information unlessit displays a valid OMB control number.

0020-5147PUSS

Underthe Paperwork Reduction Act of 1995, no p
 

 
 
 
 

  

 
 
 

 
 

 

UTILITY
PATENT APPLICATION Fist inventor Yoshinori SHIMIZU

TRANSMITTAL LIGHT EMITTING DEVICE AND DISPLAY 
 
 

(ONLY FOR NEW NONPROVISIONAL APPLICATIONS UNDER
37 CFR 1.53(B)}  

 
 
 
 

 

  
 

 

   
 
 

 
 
 

 
 

 
 

 
 

Express Mail Label No.

Commissioner for Patents
ADDRESS TO:_P.O. Box 1450

Alexandria, VA 22313-1450

ACCOMPANYING APPLICATION PARTS

9. [] Assignment Papers (cover sheet & document(s))

  

 
 

 
  

 

APPLICATION ELEMENTS
See MPEPchapter 600 concerningutility patent application contents.

1. Fee Transmittal Form (e.g., PTO/SB/17)

Applicant claims smail entity status.
. See 37 CFR 1.27.

3. Specification [Total Pages 60 }
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP 608.01 (a))

4, Drawing(s) (35 U.S.C. 113) [Total Sheets 19 ]

5. Oath or Declaration [Total Sheets 2 =]

 
2

 Nameof Assignee

Po
40 37 CFR 3.73(b) Statement Powerof

: (whenthere is an assignee) Attorney

14. [ English Transtation Document(if applicable)

 
 
 
 
 

 
 a. [| Newly executed(original or copy)

b A copy from a prior application (37 CFR 1.63(d)). (for continuation/divisional with Box 18 completed)

i [ DELETION OF INVENTOR(S). Signed statement attached deleting inventor(s) namein the
prior application, see 37 CFR 1.63(d)(2) and 1.33(b).

 
 

12, Information Disclosure Statement (PTO/SB/08 or PTO-1449)

[| Copiesofcitations attached

 13. [| Preliminary Amendment
6.[|Application Data Sheet. See 37 CFR 1.76
7, CD-ROM or CD-Rin duplicate, large table or

Computer Program (Appendix)

[| Landscape Table on CD
8. Nucleotide and/or Amino Acid Sequence Submission

(if applicable, items a. - c. are required)

 
 
 

 14, Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)
 
 

  
  

 
 

Certified Copy of Priority Document(s)
(if foreign priority is claimed)

16. [| Nonpublication Request under 35 U.S.C.122 (b)(2)(B)(i).Applicant mustattach form PTO/SB/35 or equivalent.

q7. Other:

 

 
  

 

a.[]Computer Readable Form (CRF)
 
 
 

b. Specification SequenceListing on: Copyof letter submitting priority documents

i.[} CD-ROMor CD-R(2 copies); or ii.[} Paper  
 

  
  
 
  

 
 
 

Cc. [J Statements verifying identity of above copies
18. if a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below andin the first sentence ofthe

specification following thetitle, or in an Application Data Sheet under 37 CFR 1.76:

[| Continuation Divisional [| Continuation-in-part (CIP) of prior application No.:
Prior application information: Examiner Abdulfattah B. Mustapha

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number. 02292 OR[]Correspondence address below

 
 
  

 

 
 

  

oy [SePT

Fiemme|TOel

PrintType|André vD. Meikle ‘Attomey/Agent' 32,868   

Birch, Stewart, Kolasch & Birch, LLP ADMtbs
TCL 1002, Page 298



TCL 1002, Page 299

Docket No.: 0020-5147PUS5

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Patent Application of:
Yoshinori SHIMIZUetal.

Application No.: NEW Confirmation No.: N/A

Filed: AUG 2 7 2009 Art Unit: N/A

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT

(SUBMISSION WITH DIVISIONAL APPLICATION)

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SB08(s), attached hereto.

I. COPIES

[] a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patentliterature are included.

[| b. Someor all of the documents listed on the PTO-SB08 are not enclosed because

they were cited in the International Search Report and copies should already be in the PTOfile.

If copies are needed, please contact the undersigned.

Birch, Stewart, Kolasch & Birch, LLP ADM/ETPilas
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Application No.: Docket No.: 0020-5147PUS5

Xx] c. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R.

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since

any patents, publications, or other information which are listed on the PTO-SB08 form(s)

but for which copies are not enclosed herewith, were previously cited by or submitted to

the PTO in one of the following applications which has been relied upon for an earlier

filing date under 35 U.S.C. § 120:

 

12/028,062 filed February 8, 2008

Ill. CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

[] a. DOCUMENTS IN THE ENGLISH LANGUAGE — Some or all of the patents,

publications, or other information listed on the attached PTO SB08are in the English language

and therefore, do not require a statement of relevancy.

[]  b. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the

relevance of all patents, publications, or other information listed that is not in the English

languageis as follows:

CJ c. ENGLISH LANGUAGE SEARCH REPORT- An English language version of the search

report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3).

XxX d. OTHER- The following additional information is provided for the Examiner's

consideration. All references were cited during prosecution of parent Application No.

12/028,062 filed February 8, 2008.

IV. FEES (check one box)

LC] a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.

2 ADM/ETP/las
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Application No.: ~~ Docket No.: 0020-5147PUS5

Xx b. This Information Disclosure Statement is being filed concurrent with the

filing of a continuation-in-part, continuation, or divisional patent application; therefore, no

fee is required.

[| C. This Information Disclosure Statement is being filed within three months of the

filing date of a national application (37 C.F.R. § 1.97(b)(1)). No fee or statementis required.

[| d. This Information Disclosure Statement is being filed within three months of the

date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.

§ 1.97(b)(2)). No fee or statementis required.

CJ €. This Information Disclosure Statement is being filed concurrently with the filing

of a Request for Continued Examination under § 1.114 (37 C.F.R. § 1.97(b)(4)). No fee or

statementis required.

J f. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event

that a first Office Action on the merits has been issued, please consider this IDS under 37 C.F.R.

§ 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below,or, if no statement has been

made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

[] g. This Information Disclosure Statement is being filed before the mailing date of a

Final Office Action under 37 C.F.R. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing

date of a Notice of Allowance under 37 C.F.R. § 1.311 (See 37 C.F.R. § 1.97(c)(2)).

C] No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.
or

C] See the statement below. No fee is required.

V. STATEMENT UNDER37 C.F.R.§1.97(e

(check only one box)

The undersigned herebystates that:

3 ADM/ETP/las
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_. Application No.: Docket No.: 0020-5147PUS5

[J a. Each item of information contained in the IDS was first cited in any

communication from a foreign Patent Office in a counterpart foreign application not more than

30 dayspriorto the filing of this IDS; or

[] b. Each item of information contained in the IDS was first cited in any

communication from a foreign Patent Office in a counterpart foreign application not more than

three monthspriorto the filing of this IDS; or

[] C. No item of information contained in the IDS wascited in a communication 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 IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three monthsprior to the filing of the

IDS.

L] d. Someof the items of information were cited in a communication from a foreign

Patent Office. As to this information, the undersigned states that each item of information

contained in the IDS was first cited in a communication from a foreign Patent Office in a

counterpart foreign application not more than three monthsprior to the filing of this IDS. As to

the remaining information, the undersigned hereby states that no item of this remaining

information contained in the IDS was cited in a communication from a foreign Patent Office in a

counterpart foreign application and, to the best of my knowledge after making reasonable

inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months

prior to the filing of this statement.

VI. PAYMENT OF FEES(check one box)

[J The required fee is listed on the attached Fee Transmittal.

xX Nofee is required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the

undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is

4 ADM/ETPilas
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Application No.: Docket No.: 0020-5147PUS5

requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit

Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future

replies, to charge paymentor credit any overpayment to our Deposit Account No. 02-2448 for

any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.

Dated: AUG 27 2009 Respectfully submitted,

By
Andrew Meikle

Registration No.: 32,868
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant

Attachment(s):
[X]  PTO/SB/08
[_] Document(s)
[_] Foreign Search Report(s)
[|] Fee
[-] Other:

4
5 ADM/ETP/las
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AUG 27 2009
Used in Lieu of PTO/SB/O8A/B
(Based on PTO 01-08 version)

income«|SCAUTCS

pea]a[a[8ronan[nen147PUSS

U.S. PATENT DOCUMENTS

|DocumentNumber_|pubicat Pages, Columns, Lines, WhereExaminer|Cite Document Number Publication Date Nameof Patentee or Rebvent Passages or Relevant
Initials* No.'|Number-Kind Code” ( ifknown)|MM-DD-YYYY Applicant of Cited Document Figures Appear

US-5,700,713-A 2-23-1997|Yamazakiet al.

 

  
 

 
 

 
 

  
 

  
 

 
 
 

Substitute for form 1449/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as manysheets as necessary)

 
 
 

 

 
 

  

 
 
 

  

    

AA* 1

AB* |US-5,257,049|10-26-1993
AC* |US-6,812,500__| 11-02-2004
AD*
AE*
AF*_|US-
AG* 5-23-2000*

*

>>|>[>AlS|>|Z1QJ*_ |US-4,644,223 02-17-1987
US-6,538,371 03-25-2003

L*_|US-3,875,456 04-01-1975
P|>M* |US-3,510,732 05-05-1970

US-5,550,657 08-27-1996|Tanaka etal
US-5,578,839 11-26-1996 |Nakamura etal

P* |US-6,004,001 42-21-1999
2|>
>|>44

US-6,784,511 08-31-2004
0

Pinnowetal.
02-09-1982

T*
U*P|>

INC
Q* |US-4,905,060 02-27-1990

0 [Pinnowetal.

US-4,727,283 02-23-1988 jvan Kemenadeetal.
4 .Pl>Ra US-4,298,820 1-03-1981

US-3,699,478 10-17-1972 |Pinnowet al.
Y* |US-6,798,537 08-25-1998 |Nitta>  

US-5,202,777 04-13-1993 |Sluzky et al.
US-3,819,974 6-25-1974|Stevensonet al.

*
0

* 12-08-1998
* 09-12-1972
* 10-29-1985
* Huiskeset al.

De Backeretal.
 Baceeas
 

*
*

0-20-1998 |Ligthart et al. *
>26

7
02-11-1997|Imai etal.

Alt* [US-6,340,824-B1 [01-22-2002 |Komoto etal.
J1*|US-5,949,182 09-07-1999|Shealy etal.

8)
0.
0

 

US
US
US
US  
 

7-24-1973 |Haisty etal.
ALt* 4-30-1996|Sluzky et al.
AM1* Potter
AN1* Kabay etal.

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document Publication Nameof Patentee or Pages, Columns,Lines,
No.’

 AAR*  
 

118,985-A

“004,001-A

5,471,113
5§,825,125-A
5,602,418-A
6,340,824-B1   

 

 

 

 

 
 

Date . . Where Relevant Passages
initials” Country Code®-Number'-Kind Code® (ifknown)|MM-DD-YYYY Applicant of Cited Document Or RelevantFigures Appear

JP-2002-270020-A 09-20-2002 |CASIOCOMPUTERCOLTD| ——st
a

Birch, Stewart, Kolasch & Birch, LLP ADM/Has
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AUG 27 2009

Usedin Lieu of PTO/SB/08A/B
(Based on PTO 01-08 version)

Complete ifKnown

Application Number

fingoae|SAUTOC

[BB[yp-7-321407,«(12-08-1995[FUJIELECTRICCOLTD.|ssi

|[BD[up-61-158606C‘d(O-1B-1986|ett—“‘“EHSCOC*C;*C;*;*;*;C‘*C
IBE_|uP-2000-512806=—s—(“‘assSCiéi(t-26-2000)ttt—“(ti‘“‘“‘(LSCSC*‘(RSSCOC(‘*dS:*&@d
IBF_|JP-07-288341SSS«(10-31-1995[NICHIACHEMINDLTD[|sd
IBG_[uP-5-226676.————SsS*(03-09-1993ISHARPCORP.ss|
IBH_[JP-49-1222922, C*d-22-1974|ttt—“‘“‘ESOOSC*C*C*;*;*‘*d”
IB[JP-11-500584«(01-12-1999|

JP-8-78727-A

BK |JP-03-152898-A

IBM[EP-0500937-A1_«(09-02-1992|
IBN[JP-2001-320094-A_ [11-16-2001
[BO|DE-3804293-A1_——«[ 08-24-1989
IBP__|JP-06-231605-A«|08-19-1994
IBQ_|GB-2000173.SSSC«d 01-04-1979
[BR|0

BT

 

 Substitute for form 1449/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)
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LIGHT EMITTING DEVICE AND DISPLAY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a divisional of U.S. Application No. 12/028,062 filed

February 8, 2008, which is a divisional of U.S. Application No. 10/609,402 filed July 1,

2003, now U.S. Patent 7,362,048, which is a divisional of U.S. Application No.

09/458,024, filed December 10, 1999, now U.S. Patent 6,614,179, which is a divisional of

U.S. Application No. 09/300,315, filed on April 28, 1999, now US. Patent 6,069,440,

which is a divisional of U.S. Application No. 08/902,725,filed on July 29, 1997, now U.S.

Patent 5,998,925, which also claims priority on Japanese Patent Application Nos. P 08-

198585 filed July 29, 1996; P 08-244339 filed September 17, 1996; P 08-245381 filed

September 18, 1996; P 08-359004 filed December 27, 1996; and P 09-081010 filed March

31, 1997. The entire contents of each of these applications is hereby incorporated by

reference.

BACKGROUNDOF THE INVENTION

(Field of the Invention)

[0002] Thepresent inventionrelates to a light emitting diode used in LED display,

back light source, traffic signal, trailway signal, illuminating switch, indicator, etc. More

particularly, it relates to a light emitting device (LED) comprising a phosphor, which

converts the wavelength of light emitted by a light emitting component and emitslight,

and a display device using the light emitting device.

Description of Related Art

[0003] A light emitting diode is compact and emits light of clear color with high

efficiency. It is also free from such a trouble as burn-out and has good initial drive

characteristic, high vibration resistance and durability to endure repetitive ON/OFF

operations, because it is a semiconductor element. Thus it has been used widely in such
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applications as various indicators and variouslight sources. Recently light emitting diodes

for RGB (red, green and blue) colors having ultra-high luminance and high efficiency

have been developed, and large screen LED displays using these light emitting diodes

have been put into use. The LED display can be operated with less power and has such

good characteristics as light weight and long life, and is therefore expected to be more

widely used in the future.

[0004] Recently, various attempts have been made to make white light sources by

using light emitting diodes. Because the light emitting diode has a favorable emission

spectrum to generate monochromatic light, making a light source for white light requiresit

to arrange three light emitting components of R, G and B closely to each other while

diffusing and mixing the light emitted by them. When generating white light with such an

arrangement, there has been such a problem that white light of the desired tone cannot be

generated due to variations in the tone, luminance and other factors of the light emitting

component. Also when the light emitting components are made of different materials,

electric power required for driving differs from one light emitting diode to another,

making it necessary to apply different voltages different light emitting components, which

leads to complex drive circuit. Moreover, because the light emitting components are

semiconductor light emitting components, color tone is subject to variation due to the

difference in temperature characteristics, chronological changes and operating

environment, or unevenness in color may be caused due to failure in uniformly mixing the

light emitted by the light emitting components. Thuslight emitting diodesare effective as

light emitting devices for generating individual colors, although a satisfactory light source

capable of emitting white light by using light emitting components has not been obtained

so far,

[0005] In order to solve these problems, the present applicant previously

developedlight emitting diodes which convert the colorof light, which is emitted by light

emitting components, by means of a fluorescent material disclosed in Japanese Patent
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Kokai Nos. 5-152609, 7-99345, 7-176794 and 8-7614. The light emitting diodes disclosed

in these publications are such that, by using light emitting components of one kind, are

capable of generating light of white and other colors, and are constituted as follows.

[0006] The light emitting diode disclosed in the above gazettes are made by

mounting a light emitting component, having a large energy band gap oflight emitting

layer, in a cup providedat the tip of a lead frame, and having a fluorescent material that

absorbs light emitted by the light emitting component and emits light of a wavelength

different from that of the absorbed light (wavelength conversion), contained in a resin

mold which covers thelight emitting component.

[0007] The light emitting diode disclosed as described above capable of emitting

white light by mixing the light of a plurality of sources can be made by using a light

emitting component capable of emitting blue light and molding the light emitting

component with a resin including a fluorescent material that absorbs the light emitted by

the blue light emitting diode and emits yellowish light.

[0008] However, conventional light emitting diodes have such problems as

deterioration of the fluorescent material leading to color tone deviation and darkening of

the fluorescent material resulting in lowered efficiency of extracting light. Darkening here

refers to, in the case of using an inorganic fluorescent material such as (Cd, Zn)S

fluorescent material, for example, part of metal elements constituting the fluorescent

material precipitate or change their properties leading to coloration, or, in the case of using

an organic fluorescent material, coloration due to breakage of double bond in the molecule.

Especially when a light emitting component made of a semiconductor having a high

energy band gap is used to improve the conversion efficiency of the fluorescent material

(that is, energy of light emitted by the semiconductor is increased and number of photons

having energies above a threshold which can be absorbed by the fluorescent material

increases, resulting in more light being absorbed), or the quantity of fluorescent material

consumption is decreased (that is, the fluorescent material is irradiated with relatively
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higher energy), light energy absorbed by the fluorescent material inevitably increases

resulting in more significant degradation of the fluorescent material. Use of the light

emitting componentwith higherintensity of light emission for an extended periodof time

causes further more significant degradation of the fluorescent material.

[0009] Also the fluorescent material provided in the vicinity of the light emitting

component may be exposed to a high temperature such as rising temperature of the light

emitting component and heat transmitted from the external environment (for example,

sunlight in case the device is used outdoors).

[0010] Further, some fluorescent materials are subject to accelerated deterioration

due to combination of moisture entered from the outside or introduced during the

production process,the light and heat transmitted from the light emitting component.

[0011] Whenit comes to an organic dye of ionic property, direct current electric

field in the vicinity of the chip may cause electrophoresis, resulting in a change in the

color tone.

SUMMARYOF THE INVENTION

[0012] Thus, an object of the present invention is to solve the problems described

above and provide a light emitting device which experiences only extremely low degrees

of deterioration in emission light intensity, light emission efficiency and color shift over a

long time of use with high luminance.

[0013] The present applicant completed the present invention through researches

based on the assumption that a light emitting device having a light emitting component

and a fluorescent material must meet the following requirements to achieve the above-

mentioned object.

[0014] The light emitting component must be capable of emitting light of high

luminance with light emitting characteristic which is stable over a long time of use.
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[0015] The fluorescent material being provided in the vicinity of the high-

luminance light emitting component, must show excellent resistance against light and

heat so that the properties thereof do not change even when used over an extended period

of time while being exposed to light of high intensity emitted by the light emitting

component (particularly the fluorescent material provided in the vicinity of the light

emitting component is exposed to light of a radiation intensity as high as about 30 to 40

times that of sunlight according to our estimate, and is required to have more durability

againstlight as light emitting component of higher luminanceis used).

{0016] With regard to the relationship with the light emitting component, the

fluorescent material must be capable of absorbing with high efficiency the light of high

monochromaticity emitted by the light emitting component and emitting light of a

wavelength different from that of the light emitted by the light emitting component.

[0017] Thus the present invention provides a light emitting device, comprising a

light emitting component and a phosphor capable of absorbing a part of light emitted by

the light emitting component and emitting light of wavelength different from that of the

absorbedlight;

[0018] wherein said light emitting component comprises a nitride compound

semiconductor represented by the formula: InjGa;AkN where Osi, 0Sj, 0Sk and itj+k=1)

and said phosphor contains a garnet fluorescent material comprising at least one element

selected from the group consisting of Y, Lu, Sc, La, Gd and Sm,andat least one element

selected from the group consisting of Al, Ga and In, and being activated with cerium.

[0019] The nitride compound semiconductor (generally represented by chemical

formula InjGa;Al,.N where O<i, 0Sj, OSk and i+j+k=1) mentioned above contains various

materials including InGaN and GaN doped with various impurities.

[0020] The phosphor mentioned above contains various materials defined as

described above, including Y3Al;0;2:Ce and Gd3InsO12:Ce.
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[0021] Because the light emitting device of the present invention uses the light

emitting component made ofa nitride compound semiconductor capable of emitting light

with high luminance, the light emitting device is capable of emitting light with high

luminance. Also the phosphor used in the light emitting device has excellent resistance

against light so that the fluorescent properties thereof experience less change even when

used over an extended period of time while being exposedto light of high intensity. This

makes it possible to reduce the degradation of characteristics during long period of use

and reduce deterioration due to light of high intensity emitted by the light emitting

component as well as extraneous light (sunlight including ultraviolet light, etc.) during

outdooruse, thereby to provide a light emitting device which experiences extremely less

color shift and less luminance decrease. The light emitting device of the present

invention can also be used in such applications that require response speeds as high as

120 nsec., for example, because the phosphor used therein allows after glow only for a

short period of time.

[0022] The phosphor used in the light emitting diode of the present invention

preferably contains an yttrium-aluminum-garnet fluorescent material that contains Y and

Al, which enablesit to increase the luminanceofthe light emitting device.

[0023] In the light emitting device of the present invention, the phosphor may be

a fluorescent material represented by a general formula (Re).Sm,)3(Al)-sGas)sO12:Ce,

where O0<r<] and O<s<1 and Reis at least one selected from Y and Gd, in which case

good characteristics can be obtained similarly to the case where the yttrium-aluminum-

garnet fluorescent material is used.

[0024] Also in the light emitting device of the present invention, it is preferable,

for the purpose of reducing the temperature dependence of light emission characteristics

(wavelength of emitted light, intensity of light emission, etc.), to use a fluorescent

material represented by a general formula (Y1-p-q1GdpCegSm,)3(Ali.sGa,)sOi2 as the

phosphor, where 0<p<0.8, 0.003<q<0.2, 0.0003<r<0.08 and O<ss1.
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[0025] Also in the light emitting device of the present invention, the phosphor

may contain two or more yttrium-aluminum-garnet fluorescent materials, activated with

cerium, of different compositions including Y and Al. With this configuration, light of

desired color can be emitted by controlling the emission spectrum of the phosphor

accordingto the property (wavelength of emitted light) of the light emitting component.

[0026] Further in the light emitting device of the present invention, in order to

have light of a specified wavelength emitted by the light emitting device, it is preferable

that the phosphor contains two or more fluorescent materials of different compositions

represented by general formula (Re).,Sm,)3(Al)-,Ga;)sO12:Ce, where O<r<1 and 0<s<1 and

Re is at least one selected from Y and Gd.

[0027] Also in the light emitting device of the present invention, in order to

control the wavelength of emitted light, the phosphor may contain a first fluorescent

material represented by general formula Y3(Al;-sGa,)sOi2:Ce and a second fluorescent

material represented by general formula Re3Al;012:Ce, where 0<s<1 and Reis atleast

one selected from Y, Gd and La.

[0028] Also in the light emitting device of the present invention, in order to

control the wavelength of emitted light, the phosphor may be an yttrium-aluminum-

gamet fluorescent material containing a first fluorescent material and a second

fluorescent material, with different parts of each yttrium being substituted with

gadolinium.

[0029] Furtherin the light emitting device of the present invention,it is preferable

that main emission peakofthe light emitting componentis set within the range from 400

nm to 530 nm and main emission wavelength of the phosphoris set to be longer than the

main emission peak ofthe light emitting component. This makesit possible to efficiently

emit white light.

[0030] Further in the light emitting device of the present invention,it is preferable

that the light emitting layer of the light emitting component contains a gallium nitride
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semiconductor which contains In, and the phosphor is an yttrium-aluminum-garnet

fluorescent material wherein a part of Al in the yttrium-aluminum-garnet fluorescentis

substituted by Ga so that the proportion of Ga:A] is within the range from 1:1 to 4:6 anda

part of Y in the yttrium-aluminum-garnet fluorescent is substituted by Gd so that the

proportion of Y:Gd is within the range from 4:1 to 2:3. Absorption spectrum of the

phosphorwhichis controlled as described above shows good agreementwith that of light

emitted by the light emitting component which contains gallium nitride semiconductor

including In as the light emitting layer, and is capable of improving the conversion

efficiency (light emission efficiency). Also the light, generated by mixing blue light

emitted by the light emitting component and fluorescentlight of the fluorescent material,

is a white light of good color rendering and, in this regard, an excellent light emitting

device can be provided.

[0031] The light emitting device according to one embodiment of the present

invention comprises a substantially rectangular optical guide plate provided with the light

emitting component mounted on one side face thereof via the phosphor and surfaces of

which except for one principal surface are substantially covered with a reflective material,

wherein a light emitted by the light emitting component is turned into a planar light by

the phosphor and the optical guide plate and to be an output from the principal surface of

the optical guideplate.

[0032] The light emitting device according to another embodimentof the present

invention has a substantially rectangular optical guide plate, which is provided with the

light emitting component mounted on one side face thereof and the phosphorinstalled on

one principal surface with surfaces thereof and except for the principal surface being

substantially covered with a reflective material, wherein a light emitted by the light

emitting component is. turned into a planar light by the optical guide plate and the

phosphor, to be an output from the principal surface of the optical guide plate.
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[6033] The LED display device according to the present invention has an LED

display device comprising the light emitting devices of the present invention arranged in

a matrix and a drive circuit which drives the LED display device according to display

data which is input thereto. This configuration makes it possible to provide a relatively

low-priced LED display device which is capable of high-definition display with less color

unevenness due to the viewing angle.

[0034] The light emitting diode according to one embodiment of the present

invention comprises:

[0035] a mount lead having a cup and a lead;

[0036] an LED chip mounted in the cup of the mount lead with one of electrodes

being electrically connected to the mountlead;

[0037] a transparent coating material filling the cup to cover the LED chip; and

[0038] a light emitting diode having a molding material which covers the LED

chip covered with the coating material including the cup of the mountlead, the inner lead

and another electrode of the LED chip, wherein

[0039] the LED chip is a nitride compound semiconductor and the coating

material contains at least one element selected from the group consisting of Y, Lu, Sc, La,

Gd and Sm,at least one element selected from the group consisting of Al, Ga and In and

a phosphor madeofgarnet fluorescent material activated with cerium.

[0040] The phosphor used in the light emitting diode of the present invention

preferably contains an yttrium-aluminum-gamet fluorescent material that contains Y and

Al.

[0041] In the light emitting diode of the present invention, the phosphor may be a

fluorescent material represented by a general formula (Re;,Sm,)3(Al).Gas)s012:Ce,

where 0<r<1 and 0<s<1 and Reis at least one selected from Y and Gd.
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[0042] Also in the light emitting diode of the present invention, a fluorescent

material represented by a general formula (Y1-p-q1.GdpCegSm,)3(Ali-sGas)sO12 may be used

as the phosphor, where 0<p<0.8, 0.003<q<0.2, 0.0003<1r<0.08 and O<s<1.

[0043] In the light emitting diode of the present invention, the phosphor

preferably contain two or more yttrium-aluminum-garnet fluorescent materials, activated

with cerium, of different compositions including Y and Al, in order to control the emitted

light to a desired wavelength.

[0044] In the light emitting diode of the present invention, similarly, two or more

fluorescent materials of different compositions represented by a general formula (Rey.

15m,)3(Al, ,Ga,)sO12:Ce, where 0<r<1 and O<s<1 and Reis at least one selected from Y

and Gd may be used as the phosphor in order to control the emitted light to a desired

wavelength.

[0045] In the light emitting diode of the present invention, similarly, a first

fluorescent material represented by a general formula Y3(Al,.,Ga,)s;012:Ce and a second

fluorescent material represented by a general formula Re3A1;O\2:Ce, may be used as the

phosphor where O<s<1 and Reis at least one selected from Y, Gd and La, in order to

control the emitted light to a desired wavelength.

[0046] In the light emitting diode of the present invention, similarly, yttrium-

aluminum-garnet fluorescent materiala first fluorescent material and a second fluorescent

material may be used wherein a part of yttrium in the first and second fluorescent

materials is substituted with gadolinium to different degrees of substitution as the

phosphor, in order to control the emitted light to a desired wavelength.

[0047] Generally, a fluorescent material which absorbs light of a short

wavelength and emits light of a long wavelength has higher efficiency than a fluorescent

material which absorbs light of a long wavelength and emits light of a short wavelength.

It is preferable to use a light emitting component which emits visible light than a light

emitting component which emits ultraviolet light that degrades resin (molding material,
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coating material, etc.). Thus for the light emitting diode of the present invention, for the

purpose of improving the light emitting efficiency and ensure long life, it is preferable

that main emission peak of the light emitting component be set within a relatively short

wavelength range of 400 nm to 530 nm in the visible light region, and main emission

wavelength of the phosphor be set to be longer than the main emission peak of the light

emitting component. With this arrangement, because light converted by the fluorescent

material has longer wavelength than that of light emitted by the light emitting component,

it will not be absorbed by the light emitting component even when the light emitting

component is irradiated with light which has been reflected and converted by the

fluorescent material (since the energy of the converted light is less than the band gap

energy). Thus the light which has been reflected by the fluorescent material or the like is

reflected by the cup wherein the light emitting component is mounted, making higher

efficiency of emission possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] Fig. 1 is a schematic sectional view of a lead type light emitting diode

according to the embodimentof the present invention.

[0049] Fig. 2 is a schematic sectional view of a tip type light emitting diode

according to the embodimentof the present invention.

[0050] Fig. 3A is a graph showing the excitation spectrum of the garnet

fluorescent material activated by cerium used im the first embodiment of the present

imvention.

[0051] Fig. 3B is a graph showing the emission spectrum of the garnet fluorescent

material activated by cerium usedin the first embodiment of the present invention.

[0052] Fig. 4 is a graph showing the emission spectrum ofthe light emitting diode

ofthe first embodiment of the present invention.
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[0053] Fig. 5A is a graph showing the excitation spectrum of the yttrum-

aluminum-garnet fluorescent material activated by cerium used in the second

embodimentof the present invention.

[0054] Fig. 5B is a graph showing the emission spectrum of the yttrium-

aluminum-gamet fluorescent material activated by cerium used in the second

embodimentof the present invention.

[0055] Fig. 6 shows the chromaticity diagram of light emitted by the light

emitting diode of the second embodiment, while

[0056] points A and B indicate the colors of light emitted by the light emitting

component and points C and D indicate the colors of light emitted by two kinds of

phosphors.

[0037] Fig. 7 is a schematic sectional view of the planar light source according to

another embodimentof the present invention.

[0058] Fig. 8 is a schematic sectional view of another planar light source different

from that of Fig. 7.

[0059] Fig. 9 is a schematic sectional view of another planar light source different

from those of Fig. 7 and Fig. 8.

[0060] Fig. 10 is a block diagram of a display device which is an application of

the present invention.

[0061] Fig. 11 is a plan view of the LED display device of the display device of

Fig. 10.

[0062] Fig. 12 is a plan view of the LED display device wherein one pixel is

constituted from four light emitting diodes including the light emitting diode of the

present invention and those emitting RGB colors.

[0063] Fig. 13A showsthe results of durable life test of the light emitting diodes

of Example 1 and Comparative Example 1, showing the results at 25°C and Fig. 13B
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shows the results of durable life test of the light emitting diodes of Example 1 and

Comparative Example 1, showing the results at 60°C and 90%RH.

[0064] Fig. 14A shows the results of weatherability test of Example 9 and

Comparative Example 2 showing the change of luminance retaining ratio with time and

Fig. 14B showsthe results of weatherability test of Example 9 and Comparative Example

2 showing the color tone before andafter the test.

[0065] Fig. 1SA shows the results of reliability test of Example 9 and

Comparative Example 2 showing the relationship between the luminance retaining ratio

and time, and Fig. 15B is a graph showingthe relationship between color tone and time.

[0066] Fig. 16 is a chromaticity diagram showing the range of color tone which

can be obtained with a light emitting diode which combines the fluorescent materials

shown in Table 1 and blue LED having peak wavelength at 465 nm.

[0067] Fig. 17 is a chromaticity diagram showing the change in color tone when

the concentration of fluorescent material is changed in the light emitting diode which

combines the fluorescent materials shown in Table 1 and blue LED having peak

wavelength at 465 nm.

[0068] Fig. 18A shows the emission spectrum of the phosphor

(Yo.6Gdo,4)3A15;0)2:Ce of Example 18A.

[0069] Fig. 18B shows the emission spectrum ofthe light emitting component of

Example 18B having the emission peak wavelength of 460nm.

[0070] Fig. 18C shows the emission spectrum of the light emitting diode of

Example 2.

[0071] Fig. 19A shows the emission spectrum of the phosphor

(Yo.2Gdo.s)3A15012:Ce of Example 5.

[0072] Fig. 19B shows the emission spectrum ofthe light emitting component of

Example 5 having the emission peak wavelength of 450nm.
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[0073] Fig. 19C shows the emission spectrum of the light emitting diode of

Example 5.

[0074] Fig. 20A shows the emission spectrum of the phosphor Y3A1;O,2:Ce of

Example 6.

[0075] Fig. 20B showsthe emission spectrum of the light emitting component of

Example 6 having the emission peak wavelength of 450nm.

[0076] Fig. 20C shows the emission spectrum of the light emitting diode of

Example 6.

[0077] Fig. 21A shows the emission spectrum of the phosphor

Y3(Alo.sGao,5)sO12:Ce of the seventh embodimentof the present invention

[0078] Fig. 21B shows the emission spectrum ofthe light emitting component of

Example 7 having the emission peak wavelength of 450nm.

[0079] Fig. 21C shows the emission spectrum of the light emitting diode of

Example 7.

[0080] Fig. 22A shows the emission spectrum of the phosphor

(Y0.3Gdo2)3Al;O12:Ce of Example 11.

[0081] Fig. 22B shows the emission spectrum of the phosphor

(Yo.4Gdo.6)3AlsO12:Ce of Example 11.

[0082] Fig, 22C shows the emission spectrum of the light emitting componentof

Example 11 having the emission peak wavelength of 470nm.

[0083] Fig. 23 shows the emission spectrum of the light emitting diode of

Example 11.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0084] Now referring to the attached drawings, preferred embodiments of the

present invention will be described below.
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[0085] A light emitting diode 100 of Fig. 1 is a lead type light emitting diode

having a mount lead 105 and an inner lead 106, wherein a light emitting component 102

is installed on a cup 105a of the mount lead 105, and the cup 105aisfilled with a coating

resin 101 which contains a specified phosphorto coverthe light emitting component 102

and is molded in resin. Ann electrode and a p electrode of the light emitting component

102 are connected to the mount lead 105 and the inner lead 106, respectively, by means

of wires 103.

[0086] In the light emitting diode constituted as described above, part of light

emitted by the light emitting component (LED chip) 102 (hereinafter referred to as LED

light) excites the phosphor contained in the coating resin 101 to generate fluorescentlight

having a wavelength different from that of LED light, so that the fluorescent light emitted

by the phosphor and LED light which is output without contributing to the excitation of

the phosphor are mixed and output. As a result, the light emitting diode 100 also outputs

light having a wavelength different from that of LED light emitted by the light emitting

component 102.

[0087] Fig. 2 shows a chip type light emitting diode, wherein light emitting diode

(LED chip) 202 is installed in a recess of a casing 204 whichis filled with a coating

material which contains a specified phosphor to form a coating 201. The light emitting

component 202 is fixed by using an epoxy resin or the like which contains Ag, for

example, and an n electrode and a p electrode of the light emitting component 202 are

connected to metal terminals 205 installed on the casing 204 by means of conductive

wires 203. In the chip type light emitting diode constituted as described above, similarly

to the lead type light emitting diode of Fig. 1, fluorescent light emitted by the phosphor

and LEDlight which is transmitted without being absorbed by the phosphor are mixed

and output, so that the light emitting diode 200 also outputs light having a wavelength

different from that of LED light emitted by the light emitting component 202.
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[0088] The light emitting diode containing the phosphor as described above has

the following features.

[0089] Light emitted by a light emitting component (LED) is usually emitted

through an electrode which supplies electric power to the light emitting component.

Emitted light is partly blocked by the electrode formed on the light emitting component

resulting in a particular emission pattern, and is therefore not emitted uniformly in every

direction. The light emitting diode which contains the fluorescent material, however, can

emit light uniformly over a wide range without forming undesirable emission pattern

becausethe light is emitted after being diffused by the fluorescent material.

[0090] Although light emitted by the light emitting component (LED) has a

monochromatic peak, the peak is broad and has high color rendering property. This

characteristic makes an indispensable advantage for an application which requires

wavelengths of a relatively wide range. Light source for an optical image scanner, for

example, is desirable to have a wider emission peak.

[0091] The light emitting diodes of the first and second embodiments to be

described below have the configuration shown in Fig. 1 or Fig. 2 wherein a light emitting

component which uses nitride compound semiconductor having relatively high energy in

the visible region and a particular phosphor are combined, and have such favorable

properties as capability to emit light of high luminance and less degradation of light

emission efficiency and less color shift over an extended period of use.

[0092] In general, a fluorescent material which absorbs light of a short

wavelength and emits light of a long wavelength has higher efficiency than a fluorescent

material which absorbs light of a long wavelength and emits light of a short wavelength,

and therefore it is preferable to use a nitride compound semiconductor light emitting

component which is capable of emitting blue light of short wavelength. It needs not to

say that the use of a light emitting component having high luminanceispreferable.
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[0093] A phosphor to be used in combination with the nitride compound

semiconductorlight emitting component must have the following requirements:

[0094] Excellent resistance against light to endure light of a high intensity for a

long period of time, because the fluorescent material is installed in the vicinity of the

light emitting components 102, 202 and is exposedto light of intensity as high as about

30 to 40 timesthat of sun light.

[0095] Capability to efficiently emit light in blue region for the excitation by

meansofthe light emitting components 102, 202. When mixing ofcolors is used, should

be capable of emitting blue light, not ultraviolet ray, with a high efficiency.

[0096] capability to emit light from green to red regions for the purpose of mixing

with blue light to generate white light.

[0097] Good temperature characteristic suitable for location in the vicinity of the

light emitting components 102, 202 and the resultant influence of temperature difference

due to heat generated by the chip whenlighting.

[0098] Capability to continuously change the color tone in terms of the proportion

of composition or ratio of mixing a plurality of fluorescent materials.

[0099] Weatherability for the operating environmentof the light emitting diode.

Embodiment |

[0100] The light emitting diode of the first embodiment of the present invention

employsa gallium nitride compound semiconductor element which has high-energy band

gap in the light emitting layer and is capable of emitting blue light, and a garnet phosphor

activated with cerium in combination, With this configuration, the light emitting diode of

the first embodiment can emit white light by blending blue light emitted by the light

emitting components 102, 202 and yellow light emitted by the phosphor excited by the

blue light.
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[0101] Because the garnet phosphor activated with cerium which is used in the

light emitting diode ofthe first embodimenthas light resistance and weatherability, it can

emit light with extremely small degrees of color shift and decrease in the luminance of

emitted light even when irradiated by very intense light emitted by the light emitting

components 102, 202 located in the vicinity over a long period oftime.

[0102] Components of the light emitting diode of the first embodiment will be

described in detail below.

(Phosphor)

[0103] The phosphorused in the light emitting diode of the first embodimentis a

phosphor which, when excited by visible light or ultraviolet ray emitted by the

semiconductor light emitting layer, emits light of a wavelength different from that of the

exciting light. The phosphor is specifically garnet fluorescent material activated with

cerium which contains at least one element selected from Y, Lu, Sc, La, Gd and Sm and

at least one element selected from Al, Ga and In. According to the present invention, the

fluorescent material is preferably yttrium-aluminum-garnet fluorescent material (YAG

phosphor) activated with cerium,or a fluorescent material represented by general formula

(Re1..Sm,)3(Al).sGas)sO12:Ce, where O<r<1 and O<s<1, and Re is at least one selected

from Y and Gd. In case the LED light emitted by the light emitting component

employing the gallium nitride compound semiconductor and the fluorescent light emitted

by the phosphor having yellow body color are in the relation of complementary colors,

white color can be output by blending the LED light and the fluorescent light.

[0104] In the first embodiment, because the phosphor is used by blending with a

resin which makes the coating resin 101 and the coating material 201 (detailed later),

color tone of the light emitting diode can be adjusted including white and incandescent

lamp color by controlling the mixing proportion with the resin or the quantity used in
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filling the cup 105 or the recess of the casing 204 in accordance to the wavelength of

light emitted by the gallium nitride light emitting component.

[0105] Distribution of the phosphor concentration has influence also on the color

blending and durability. That is, when the concentration of phosphor increases from the

surface of the coating or molding where the phosphor is contained toward the light

emitting component, it becomesless likely to be affected by extraneous moisture thereby

making it easier to suppress the deterioration due to moisture. On the other hand, when

the concentration of phosphor increases from the light emitting component toward the

surface of the molding, it becomes morelikely to be affected by extraneous moisture, but

less likely to be affected by the heat and radiation from the light emitting component,

thus making it possible to suppress the deterioration of the phosphor. Such distributions

of the phosphor concentration can be achieved by selecting or controlling the material

which contains the phosphor, forming temperature and viscosity, and the configuration

and particle size distribution of the phosphor.

[0106] By using the phosphor of the first embodiment, light emitting diode

having excellent emission characteristics can be made, because the fluorescent material

has enoughlight resistance for high-efficient operation even when arranged adjacentto or

in the vicinity of the light emitting components 102, 202 with radiation intensity

[0107] (Ee) within the range from 3 Wem-2 to 10 Wem-2.

[0108] The phosphorused in the first embodimentis, because of garnet structure,

resistant to heat, light and moisture, and is therefore capable of absorbing excitation light

having a peak at a wavelength near 450 nm as shown in Fig. 3A. It also emits light of

broad spectrum having a peak near 580 nm tailing out to 700 nm as shown in Fig. 3B.

Moreover, efficiency of excited light emission in a region of wavelengths 460 nm and

higher can be increased by including Gd in the crystal of the phosphor of the first

embodiment. When the Gd content is increased, emission peak wavelength is shifted

toward longer wavelength and the entire emission spectrum is shifted toward longer
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wavelengths. This means that, when emission of more reddish light is required, it can be

achieved by increasing the degree of substitution with Gd. When the Gd content is

increased, luminance of light emitted by photoluminescence under biue light tends to

decrease.

[0109] Especially when part of Al is substituted with Ga among the composition

of YAGfluorescent material having garnet structure, wavelength of emitted light shifts

toward shorter wavelength and, when part of Y is substituted with Gd, wavelength of

emitted light shifts toward longer wavelength.

[0110] Table 1 shows the composition and light emitting characteristics of YAG

fluorescent material represented by general formula (Y1-aGda)3(Al1-bGab)5012:Ce.

TCL 1002, Page 329



TCL 1002, Page 330

soyeUuIpslooosAyloryeworyoAIOTe1928.L
“Te:

(OTJerIeTOW)qJUDOBDH

(onesJejoul)eyuayuospH
 SSNdLPIS-0700‘ON19390qAouOny

TCL 1002, Page 330



TCL 1002, Page 331

Attorney Docket No. 0020-5147PUS5

-22-

[OL11] Values shown in Table 1 were measured by exciting the fluorescent

material with blue light of 460nm. Luminance and efficiency in Table 1 are given in

values relative to those ofmaterial No. 1 whichareset to 100.

[0112] When substituting Al with Ga, the proportion is preferably within the

range from Ga: Al=1:1 to 4:6 in consideration of the emission efficiency and emission

wavelength. Similarly, when substituting Y with Gd, the proportion is preferably within

the range from Y: Gd=9:1 to 1:9, and more preferably from 4:1 to 2:3. It is because a

degree of substitution with Gd below 20% results in a color of greater green component

and less red component, and a degree of substitution with Gd above 60% results in

increased red component but rapid decrease in luminance. Whenthe ratio Y:Gd of Y and

Gd in the YAGfluorescent material is set within the range from 4:1 to 2:3, in particular, a

light emitting diode capable of emitting white light substantially along the black body

radiation locus can be made by using one kind of yttrium-aluminum-garnet fluorescent

material, depending on the emission wavelength ofthe light emitting component. When

the ratio Y:Gd of Y and Gd in the YAGfluorescent material is set within the range from

2:3 to 1:4, a light emitting diode capable of emitting light of incandescent lamp can be

made though the luminance is low. Whenthe content (degree of substitution) of Ce is set

within the range from 0.003 to 0.2, the relative luminousintensity of light emitting diode

of not less than 70% can be achieved. When the content is less than 0.003, luminous

intensity decreases because the numberof excited emission centers of photoluminescence

due to Ce decreases and, when the content is greater than 0.2, density quenching occurs.

[0113] Thus the wavelength of the emitted light can be shifted to a shorter

wavelength by substituting part of Al of the composition with Ga, and the wavelength of

the emitted light can be shifted to a longer wavelength by substituting part of Y of the

composition with Gd. In this way, the light color of emission can be changed

continuously by changing the composition. Also the fluorescent material is hardly

excited by Hg emission lines which have such wavelengths as 254 nm and 365 nm,butis

TCL 1002, Page 331



TCL 1002, Page 332

Attorney Docket No. 0020-5147PUS5

-23-

excited with higher efficiency by LED light emitted by a blue light emitting component

having a wavelength around 450 nm. Thus the fluorescent material has ideal

characteristics for converting blue light of nitride semiconductor light emitting

component into white light, such as the capability of continuously changing the peak

wavelength by changing the proportion of Gd.

{0114] According to the first embodiment, the efficiency of light emission of the

light emitting diode can be further improved by combining the light emitting component

employing gallium nitride semiconductor and the phosphor made by adding rare earth

element samarium (Sm) to yttrium-aluminum-garnet fluorescent materials (YAG)

activated with cerium.

[0115] Material for making such a phosphor is made by using oxides of Y, Gd,

Ce, Sm, Al and Ga or compounds which can be easily converted into these oxides at high

temperature, and sufficiently mixing these materials in stoichiometrical proportions. This

mixture is mixed with an appropriate quantity of a fluoride such as ammonium fluoride

used as a flux, and fired in a crucible at a temperature from 1350 to 1450°C in air for 2 to

5 hours. Then the fired material is ground by a ball mill in water, washed, separated,

dried and sieved thereby to obtain the desired material.

[0116] In the producing process described above, the mixture material may also

be made by dissolving rare earth elements Y, Gd, Ce and Sm in stoichiometrical

proportions in an acid, coprecipitating the solution with oxalic acid and firing the

coprecipitate to obtain an oxide of the coprecipitate, and then mixing it with aluminum

oxide and gallium oxide.

[0117] The phosphor represented by the general formula (Y1-p-q-

rGdpCeqSmr)3AI5O12 can emit light of wavelengths 460nm and longer with higher

efficiency upon excitation, because Gd is contained in the crystal. When the content of

gadolinium is increased, peak wavelength of emission shifts from 530nm to a longer

wavelength up to 570nm, while the entire emission spectrum also shifts to longer
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wavelengths. When light of stronger red shade is needed, it can be achieved by

increasing the amount of Gd added for substitution. When the content of Gd is increased,

luminance of photoluminescence with blue light gradually decreases. Therefore, value of

p is preferably 0.8 or lower, or more preferably 0.7 or lower. Further more preferably it

is 0.6 or lower.

[0118] The phosphor represented by the general formula (Y1-p-q-

rGdpCegSmr)3AI5O12 including Sm can be made subject to less dependence on

temperature regardless of the increased content of Gd. That is, the phosphor,when Sm is

contained, has greatly improved emission luminance at higher temperatures. Extent of

the improvement increases as the Gd content is increased. Temperature characteristic can

be greatly improved particularly by the addition of Sm in the case of fluorescent material

of such a composition as red shade is strengthened by increasing the content of Gd,

because it has poor temperature characteristics. The temperature characteristic

mentioned here is measured in terms of the ratio (%) of emission luminance of the

fluorescent material at a high temperature (200°C) relative to the emission luminance of

exciting blue light having a wavelength of 450nm at the normal temperature (25°C).

[0119] The proportion of Sm is preferably within the range of 0.0003<rs<0.08 to

give temperature characteristic of 60% or higher. The value of r below this range leads to

less effect of improving the temperature characteristic. When the value of r is above this

range, on the contrary, the temperature characteristic deteriorates. The range of

0.0007<r<0.02 for the proportion of Sm where temperature characteristic becomes 80%

or higher is more desirable.

(0120) The proportion q of Ce is preferably in a range of 0.003<q<0.2, which

makes relative emission luminance of 70% or higher possible. The relative emission

luminance refers to the emission luminance in terms of percentage to the emission

luminance ofa fluorescent material where q=0.03.
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(O121] When the proportion q of Ce is 0.003 or lower, luminance decreases

because the number of excited emission centers of photoluminescence due to Ce

decreases and, when the q is greater than 0.2, density quenching occurs. Density

quenching refers to the decrease in emission intensity which occurs when the

concentration of an activation agent added to increase the luminance of the fluorescent

material is increased beyond an optimum level.

[0122] For the light emitting diode of the present invention, a mixture of two or

more kinds of phosphors having compositions of (Y1-p-q-rGdpCeqSmr)3 Al5O12 having

different contents of Al, Ga, Y and Gs or Sm mayalso be used. This increases the RGB

components and enables the application, for example, for a full-color liquid crystal

display device by using a colorfilter.

(Light emitting components 102, 202)

[0123] The light emitting component is preferably embedded in a molding

material as shown in Fig. 1 and Fig. 2. The light emitting component used in the light

emitting diode of the present invention is a gallium nitride compound semiconductor

capable of efficiently exciting the garnet fluorescent materials activated with cerium.

The light emitting components 102, 202 employing gallium nitride compound

semiconductor are made by forming a light emitting layer of gallium nitride

semiconductor such as InGaN on a substrate in the MOCVDprocess. The structure of

the light emitting component may be homostructure, heterostructure or double-

heterostructure which have MIS junction, PIN junction or PN junction. Various

wavelengths of emission can be selected depending on the material of the semiconductor

layer and the crystallinity thereof. It may also be made in a single quantum well structure

or multiple quantum well structure where a semiconductor activation layer is formed as

thin as quantum effect can occur. According to the present invention, a light emitting

diode capable of emitting with higher luminance without deterioration of the phosphor
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can be made by making the activation layer of the light emitting component in single

quantum well structure of InGaN.

[0124] Whena gallium nitride compound semiconductor is used, while sapphire,

spinnel, SiC, Si, ZnO or the like may be used as the semiconductor substrate, use of

sapphire substrate is preferable in order to form gallium nitride of good crystallinity. A

gallium nitride semiconductor layer is formed on the sapphire substrate to form a PN

junction via a buffer layer of GaN, AIN, etc. The gallium nitride semiconductor has N

type conductivity under the condition of not doped with any impurity, although in order

to form an N type gallium nitride semiconductor having desired properties (carrier

concentration, etc.) such as improved light emission efficiency, it is preferably doped

with N type dopant such as Si, Ge, Se, Te, and C. In order to form a P type gallium

nitride semiconductor, on the other hand,it is preferably doped with P type dopant such

as Zn, Mg, Be, Ca, Sr and Ba. Because it is difficult to turn a gallium nitride compound

semiconductor to P type simply by doping a P type dopant, it is preferable to treat the

gallium nitride compound semiconductor doped with P type dopant in such process as

heating in a furnace, irradiation with low-speed electron beam and plasmairradiation,

thereby to turn it to P type. After exposing the surfaces of P type and N type gallium

nitride semiconductors by the etching or other process, electrodes of the desired shapes

are formed on the semiconductor layers by sputtering or vapor deposition.

[0125] Then the semiconductor wafer which has been formedis cut into pieces by

means of a dicing saw, or separated by an external force after cutting grooves (half-cut)

which have width greater than the blade edge width. Or otherwise, the wafer is cut into

chips by scribing grid pattern of extremely fine lines on the semiconductor wafer by

means of a scriber having a diamond stylus which makes straight reciprocal movement.

Thus the light emitting component of gallium nitride compound semiconductor can be

made.
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[0126] In order to emit white light with the light emitting diode of the first

embodiment, wavelength of light emitted by the light emitting component is preferably

from 400nm to 530nm inclusive in consideration of the complementary color relationship

with the phosphor and deterioration of resin, and more preferably from 420nm to 490nm

inclusive. It is further more preferable that the wavelength be from 450nm to 475nm, in

order to improve the emission efficiency of the light emitting component and the

phosphor. Emission spectrum of the white light emitting diode ofthe first embodimentis

shownin Fig. 4. The light emitting component shownhere is of lead type shown in Fig.

1, which employsthe light emitting component and the phosphorofthe first embodiment

to be described later. In Fig. 4, emission having a peak around 450 nm is the light

emitted by the light emitting component, and emission having a peak around 570 nm is

the photoluminescent emission excited by the light emitting component.

[0127] Fig. 16 shows the colors which can be represented by the white light

emitting diode made by combining the fluorescent material shown in Table 1 and blue

LED (light emitting component) having peak wavelength 465nm. Color of light emitted

by this white light emitting diode corresponds to a point on a straight line connecting a

point of chromaticity generated by the blue LED anda point of chromaticity generated by

the fluorescent material, and therefore the wide white color region (shaded portion in Fig.

16) in the central portion of the chromaticity diagram can be fully covered by using the

fluorescent materials | to 7 in Table 1. Fig. 17 shows the change in emission color when

the contents of fluorescent materials in the white light emitting diode is changed.

Contents of fluorescent materials are given in weight percentage to the resin used in the

coating material. As will be seen from Fig. 17, color of the light approaches that of the

fluorescent materials when the content of fluorescent material is increased and

approachesthat ofblue LED whenthe content of fluorescent material decreased.

[01238] According to the present invention, a light emitting component which does

not excite the fluorescent material may be used together with the light emitting
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component which emits light that excites the fluorescent material. Specifically, in

addition to the fluorescent material which is a nitride compound semiconductor capable

of exciting the fluorescent material, a light emitting component having a light emitting

layer made of gallium phosphate, gallium aluminum arsenide, gallium arsenic phosphate

or indium aluminum phosphate is arranged together. With this configuration, light

emitted by the light emitting component which does not excite the fluorescent materialis

radiated to the outside without being absorbed by the fluorescent material, making a light

emitting diode which can emit red/white light.

[0129] Other componentsofthe light emitting diodes of Fig. 1 and Fig. 2 will be

described below.

(Conductive wires 103, 203)

[0130] The conductive wires 103, 203 should have good electric conductivity,

good thermal conductivity and good mechanical connection with the electrodes of the

light emitting components 102, 202. Thermal conductivity is preferably 0.01

cal/(s)(cm2)(°C/cm) or higher, and more preferably 0.5 cal/(s)(em2)(°C/cm) or higher.

For workability, diameter of the conductive wire is preferably from 10um to 45m

inclusive. Even when the same material is used for both the coating including the

fluorescent material and the molding, because of the difference in thermal expansion

coefficient due to the fluorescent material contained in either of the above two materials,

the conductive wire is likely to break at the interface. For this reason, diameter of the

conductive wire is preferably not less than 25m and, for the reason of light emitting area

and ease of handling, preferably within 35um. The conductive wire may be a metal such

as gold, copper, platinum and aluminum oran alloy thereof. When a conductive wire of

such material and configuration is used, it can be easily connected to the electrodes of the

light emitting components, the inner lead and the mount lead by meansof a wire bonding

device.
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(Mount lead 105)

[0131] The mount lead 105 comprises a cup 105a and a lead 105b, andit suffices

to have a size enough for mounting the light emitting component 102 with the wire

bonding device in the cup 105a. In case a plurality of light emitting components are

installed in the cup and the mountlead is used as commonelectrode for the light emitting

component, because different electrode materials may be used, sufficient electrical

conductivity and good conductivity with the bonding wire and others are required. When

the light emitting componentis installed in the cup of the mountlead andthe cup isfilled

with the fluorescent material, light emitted by the fluorescent material is, even if isotropic,

reflected by the cup in a desired direction and therefore erroneous illumination due to

light from other light emitting diode mounted nearby can be prevented. Erroneous

illumination here refers to such a phenomenon as other light emitting diode mounted

nearby appearing as though lighting despite not being supplied with power.

[0132] Bonding of the light emitting component 102 and the mount lead 105

with the cup 105a can be achieved by meansofa thermoplastic resin such as epoxyresin,

acrylic resin and imide resin. When a face-downlight emitting component (such a type

of light emitting component as emitted light is extracted from the substrate side and is

configured for mounting the electrodes to oppose the cup 105a) is used, Ag paste, carbon

paste, metallic bump orthe like can be used for bonding and electrically connecting the

light emitting component and the mount lead at the same time. Further, in order to

improvethe efficiency oflight utilization of the light emitting diode, surface of the cup of

the mount lead whereon the light emitting component is mounted may be mirror-polished

to give reflecting function to the surface. In this case, the surface roughness is preferably

from 0.18 to 0.8 S inclusive. Electric resistance of the mount lead is preferably within

300pQ-cm and more preferably within 3nQ-cm. When mounting a plurality of light

emitting components on the mount lead, the light emitting components generate

significant amount of heat and therefore high thermal conductivity is required.
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Specifically, the thermal conductivity is preferably 0.01 cal/(s)(cm2)(°C/cm) or higher,

and more preferably 0.5 cal/(s)(cm2)(°C/cm) or higher. Materials which satisfy these

requirements contain steel, copper, copper-clad steel, copper-clad tin and metallized

ceramics,

(nner lead 106)

[0133] The inner lead 106 is connected to one of electrodes of the light emitting

component 102 mounted on the mount lead 105 by means of conductive wire orthelike.

In the case of a light emitting diode wherea plurality of the light emitting components are

installed on the mount lead, it is necessary to arrange a plurality of inner leads 106 in

such a manner that the conductive wires do not touch each other. For example, contact of

the conductive wires with each other can be prevented by increasing the area of the end

face where the inner lead is wire-bondedas the distance from the mount lead increases so

that the space between the conductive wires is secured. Surface roughness of the inner

lead end face connecting with the conductive wire is preferably from 1.6 S to 10 S

inclusive in consideration of close contact. In order to form the inner lead in a

desired shape, it may be punched by means of a die. Further, it may be made by

punching to form the inner lead then pressurizing it on the end face thereby to control the

area and height of the end face.

[0134] The inner lead is required to have good connectivity with the bonding

wires which are conductive wires and have goodelectrical conductivity. Specifically, the

electric resistance is preferably within 300uQ-cm and more preferably within 3Q-cm.

Materials which satisfy these requirements contain iron, copper, iron-containing copper,

tin-containing copper, copper-, gold- or silver-plated aluminum,iron and copper.
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(Coating material 101)

[0135] The coating material 101 is provided in the cup of the mount lead apart

from the molding material 104 and,in the first embodiment, contains the phosphor which

converts the light emitted by the light emitting component. The coating material may be

a transparent material having good weatherability such as epoxy resin, urea resin and

silicone or glass. A dispersant may be used together with the phosphor. As the

dispersant, barium titanate, titanium oxide, aluminum oxide, silicon dioxide and the like

are preferably used. When the fluorescent material is formed by sputtering, coating

material may be omitted. In this case, a light emitting diode capable of bending colors

can be made by controlling the film thickness or providing an aperture in the fluorescent

material layer.

(Molding material 104)

[0136] The molding 104 has the function to protect the light emitting component

102, the conductive wire 103 and the coating material 101 which contains phosphor from

external disturbance. According to the first embodiment,it is preferable that the molding

material 104 further contain a dispersant, which can unsharpen the directivity of light

from the light emitting component 102, resulting in increased angle of view. The

molding material 104 has the function of lens to focusor diffuse the light emitted by the

light emitting component. Therefore, the molding material 104 may be made in a

configuration of convex lens or concave lens, and may have an elliptic shape when

viewed in the direction of optical axis, or a combination of these. Also the molding

material 104 may be made in a structure of multiple layers of different materialsbeing

laminated. As the molding material 104, transparent materials having high weatherability

such as epoxy resin, urea resin, silicon resin or glass is preferably employed. As the

dispersant, barium titanate, titanium oxide, aluminum oxide, silicon dioxide and the like

can be used. In addition to the dispersant, phosphor may also be contained in the
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molding material. Namely, according to the present invention, the phosphor may be

contained either in the molding material or in the coating material. When the phosphoris

contained in the molding material, angle of view can be further increased. The phosphor

may also be contained in both the coating material and the molding material. Further, a

resin including the phosphor may be used as the coating material while using glass,

different from the coating material, as the molding material. This makes it possible to

manufacture a light emitting diode whichis less subject to the influence of moisture with

good productivity. The molding and the coating may also be made of the same material

in order to match the refractive index, depending on the application. According to the

present invention, adding the dispersant and/or a coloration agent in the molding material

has the effects of masking the color of the fluorescent material obscured and improving

the color mixing performance. That is, the fluorescent material absorbs blue component

of extraneous light and emits light thereby to give such an appearance as though colored

in yellow. However, the dispersant contained in the molding material gives milky white

color to the molding material and the coloration agent renders a desired color. Thus the

color of the fluorescent material will not be recognized by the observer. In case the light

emitting component emits light having main wavelength of 430nm or over, it is more

preferable that ultraviolet absorber which servesas light stabilizer be contained.

Embodiment 2

[0137] The light emitting diode of the second embodiment of the present

invention is made by using an element provided with gallium nitride compound

semiconductor which has high-energy band gap in the light emitting layer as the light

emitting component and a fluorescent material including two or more kinds of phosphors

of different compositions, or preferably yttrium-aluminum-gamet fluorescent materials

activated with cerium as the phosphor. With this configuration, a light emitting diode

which allows to give a desired color tone by controlling the contents of the two or more
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fluorescent materials can be made even when the wavelength of the LED light emitted by

the light emitting component deviates from the desired value due to variations in the

production process. In this case, emission color of the light emitting diode can be made

constantly using a fluorescent material having a relatively short emission wavelength for

a light emitting component of a relatively short emission wavelength and using a

fluorescent material having a relatively long emission wavelength for a light emitting

componentof a relatively long emission wavelength.

[0138] As for the fluorescent material, a fluorescent material represented by

general formula (Rel-rSmr)3(All-sGas)5012:Ce may also be used as the phosphor.

Here OS<r<1 and O<s<1, and Reis at least one selected from Y, Gd and La. This

configuration makes it possible to minimize the denaturing of the fluorescent material

even when the fluorescent material is exposed to high-intensity high-energy visible light

emitted by the light emitting component for a long period of time or when used under

various environmental conditions, and thereforea light emitting diode which is subject to

extremely insignificant color shift and emission luminance decrease and has the desired

emission component of high luminance can be made.

(Phosphorof the second embodiment)
 

[0139] Now the phosphor used in the light emitting component of the second

embodiment will be described in detail below. The second embodimentis similar to the

first embodiment, except that two or more kinds of phosphors of different compositions

activated with cerium are used as the phosphor, as described above, and the method of

using the fluorescent material is basically the same.

[0140] Similarly to the case of the first embodiment, the light emitting diode can

be given high weatherability by controlling the distribution of the phosphor (such as

tapering the concentration with the distance from the light emitting component). Such a

distribution of the phosphor concentration can be achieved by selecting or controlling the

TCL 1002, Page 342



TCL 1002, Page 343

Attorney Docket No. 0020-5147PUS5

34.

material which contains the phosphor, forming temperature and viscosity, and the

configuration and particle size distribution of the phosphor. Thus, according to the

second embodiment, distribution of the fluorescent material concentration is determined

according to the operating conditions. Also, according to the second embodiment,

efficiency of light emission can be increased by designing the arrangement of the two or

more kinds of fluorescent materials (for example, arranging in the order of nearness to

the light emitting component) according to the light generated by the light emitting

component.

[0141] With the configuration of the second embodiment, similarly to the first

embodiment, light emitting diode has high efficiency and enough light resistance even

when arranged adjacent to or in the vicinity of relatively high-output light emitting

component with radiation intensity (Ee) within the range from 3 Wem-2 to 10 Wcm-2

can be made.

[0142] The yttrium-aluminum-garnet fluorescent material activated with cerium

(YAGfluorescent material) used in the second embodiment has garnet structure similarly

to the case of the first embodiment, and is therefore resistant to heat, light and moisture.

The peak wavelength of excitation of the yttrium-aluminum-garnet fluorescent material

of the second embodiment can be set near 450nm as indicated by the solid line in Fig. 5A,

and the peak wavelength of emission can be set near 510nm asindicated bythesolid line

in Fig. 5B, while making the emission spectrum so broad asto tail out to 700nm. This

makes it possible to emit green light. The peak wavelength of excitation of another

yttrium-aluminum-gamet fluorescent material activated with cerium of the second

embodiment can be set near 450nm as indicated by the dashed line in Fig. 5A, and the

peak wavelength of emission can be set near 600nm as indicated by the dashedline in Fig.

5B, while making the emission spectrum so broadasto tail out to 750nm. This makesit

possible to emit red light.
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[0143] Wavelength of the emitted light is shifted to a shorter wavelength by

substituting part of Al, among the constituents of the YAG fluorescent material having

garnet structure, with Ga, and the wavelength of the emitted light is shifted to a longer

wavelength by substituting part of Y with Gd and/or La. Proportion of substituting Al

with Ga is preferably from Ga:Al=1:1 to 4:6 in consideration of the light emitting

efficiency and the wavelength of emission. Similarly, proportion of substituting Y with

Gd and/or Lais preferably from Y:Gd and/or La=9:1 to 1:9, or more preferably from

Y:Gd and/or La=4:1 to 2:3. Substitution ofless than 20% results in an increase of green

component and a decrease of red component. Substitution of 80% or greater part, on the

other hand, increases red component but decreases the luminancesteeply.

[0144] Material for making such a phosphor is made by using oxides of Y, Gd,

Ce, La, Al, Sm and Ga or compounds which can be easily converted into these oxidesat

high temperature, and sufficiently mixing these materials in stoichiometrical proportions.

Or either, mixture material is obtained by dissolving rare earth elements Y, Gd, Ce, La

and Sm in stoichiometrical proportions in acid, coprecipitating the solution oxalic acid

and firing the coprecipitate to obtain an oxide of the coprecipitate, which is then mixed

with aluminum oxide and gallium oxide. This mixture is mixed with an appropriate

quantity of a fluoride such as ammonium fluoride used asaflux, and fired in a crucible at

a temperature from 1350 to 1450 °C in air for 2 to 5 hours. Then the fired material is

ground by a ball mill in water, washed, separated, dried and sieved thereby to obtain the

desired material.

[0145] In the second embodiment, the two or more kinds of yttrium-aluminum-

garnet fluorescent materials activated with cerium of different compositions may be

either used by mixing or arranged independently (laminated, for example). When the two

or more kinds of fluorescent materials are mixed, color converting portion can be formed

relatively easily and in a manner suitable for mass production. When the two or more

kinds of fluorescent materials are arranged independently, color can be adjusted after
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forming it by laminating the layers until a desired color can be obtained. Also when

arranging the two or more kindsof fluorescent materials independently, it is preferable to

arrange a fluorescent material that absorbs light from the light emitting component of a

shorter wavelength near to the LED element, and a fluorescent material that absorbs light

of a longer wavelength away from the LED element. This arrangement enablesefficient

absorption and emissionoflight.

[0146] The light emitting diode of the second embodiment is made by using two

or more kinds of yttrium-aluminum-garnet fluorescent materials of different

compositions as the fluorescent materials, as described above. This makesit possible to

make a light emitting diode capable of emitting light of desired color efficiently. That is,

when wavelength of light emitted by the semiconductor light emitting component

corresponds to a point on the straight line connecting point A and point B in the

chromaticity diagram of Fig. 6, light of any color in the shaded region enclosed by points

A, B, C and D in Fig. 6 which is the chromaticity points (points C and D) of the two or

more kinds of yttrium-aluminum-garnet fluorescent materials of different compositions

can be emitted. According to the second embodiment, color can be controlled by

changing the compositions or quantities of the LED elements and fluorescent materials.

In particular, a light emitting diode of less variation in the emission wavelength can be

madeby selecting the fluorescent materials according to the emission wavelength of the

LED element, thereby compensating for the variation of the emission wavelength of the

LED element. Also a light emitting diode including RGB components with high

luminance can be madeby selecting the emission wavelength of the fluorescent materials.

[0147] Moreover, because the yttrium-aluminum-garnet (YAG) fluorescent

material used in the second embodiment has garnet structure, the light emitting diode of

the second embodiment can emit light of high luminance for a long period of time. Also

the light emitting diodes of the first embodiment and the second embodiment are

provided with light emitting componentinstalled via fluorescent material. Also because
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the converted light has longer wavelength than that of the light emitted by the light

emitting component, energy of the converted light is less than the band gap ofthe nitride

semiconductor, andis less likely to be absorbed by the nitride semiconductor layer. Thus,

although the light emitted by the fluorescent material is directed also to the LED element

because of the isotropy of emission, the light emitted by the fluorescent material is never

absorbed by the LED element, and therefore the emission efficiency of the light emitting

diode will not be decreased.

(Planar light source)

[0148] A planar light source which is another embodiment of the present

invention is shown in Fig. 7.

[0149] In the planar light source shown in the Fig. 7, the phosphor used in the

first embodiment or the second embodimentis contained in a coating material 701. With

this configuration, blue light emitted by the gallium nitride semiconductor is color-

converted and is output in planar state via an optical guide plate 704 and a dispersive

sheet 706.

[0150] Specifically, a light emitting component 702 of the planar light source of

Fig. 7 is secured in a metal substrate 703 of inverted C shape whereon an insulation layer

and a conductive pattern (not shown) are formed. After electrically connecting the

electrode of the light emitting component and the conductive pattern, phosphor is mixed

with epoxy resin and applied into the inverse C-shaped metal substrate 703 whereon the

light emitting component 702 is mounted. The light emitting component thus secured is

fixed onto an end face of an acrylic optical guide plate 704 by means of an epoxyresin.

A reflector film 707 containing a white diffusion agent is arranged on one ofprincipal

planes of the optical guide plate 704 where the dispersive sheet 706 is not formed, for the

purposeofpreventing fluorescence.
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[0151] Similarly, a reflector 705 is provided on the entire surface on the back of

the optical guide plate 704 and on one end face wherethe light emitting componentis not

provided, in order to improvethe light emission efficiency. With this configuration,light

emitting diodes for planar light emission which generates enough luminance for the back

light of LCD can be made.

[0152] Application ofthe light emitting diode for planar light emission to a liquid

crystal display can be achieved by arranging a polarizer plate on one principal plane of

the optical guide plate 704 via liquid crystal injected between glass substrates (not

shown) whereona translucent conductive pattern is formed.

[0153] Nowreferring to Fig. 8 and Fig. 9, a planar light source according to

another embodimentof the present invention will be described below. The light emitting

device shownin Fig. 8 is made in such a configuration that blue light emitted by the light

emitting diode 702 is converted to white light by a color converter 701 which contains

phosphorandis output in planar state via an optical guide plate 704.

[0154] The light emitting device shown in Fig. 9 is made in such a configuration

that blue light emitted by the light emitting component 702 is turned to planarstate by the

optical guide plate 704, then converted to white light by a dispersive sheet 706 which

contains phosphor formed on oneofthe principal plane of the optical guide plate 704,

thereby to output white light in planar state. The phosphor maybeeither contained in the
dispersive sheet 706 or formed in a sheet by spreading it together with a binder resin over

the dispersive sheet 706. Further, the binder including the phosphor may be formed in

dots, not sheet, directly on the optical guide plate 704.

<Application>

(Display device)

[0155] Now a display device according to the present invention will be described

below. Fig. 10 is a block diagram showing the configuration of the display device
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according to the present invention. As shownin Fig. 10, the display device comprises an

LED display device 601 and a drive circuit 610 having a driver 602, video data storage

means 603 and tone control means 604. The LEDdisplay device 601, having white light

emitting diodes 501 shown in Fig. 1 or Fig. 2 arranged in matrix configuration in a casing

504 as shown in Fig. 11, is used as monochromatic LED display device. The casing 504

is provided with a light blocking material 505 being formed integrally therewith.

[0156] The drive circuit 610 has the video data storage means (RAM) 603 for

temporarily storing display data which is input, the tone control means 604 which

computes and outputs tone signals for controlling the individual light emitting diodes of

the LED display device 601 to light with the specified brightness according to the data

read from RAM 603, and the driver 602 which is switched by signals supplied from the

tone control means 604 to drive the light emitting diode to light. The tone control circuit

604 retrieves data from the RAM 603 and computes the duration of lighting the light

emitting diodes of the LED display device 601, then outputs pulse signals for turning on

and off the hght emitting diodes to the LED display device 601. In the display device

constituted as described above, the LED display device 601 is capable of displaying

images according to the pulse signals which are input from the drive circuit, and has the

following advantages.

[0157] The LED display device which displays with white light by using light

emitting diodes of three colors, RGB, is required to display while controlling the light

emission output of the R, G and B light emitting diodes and accordingly must control the

light emitting diodes by taking the emission intensity, temperature characteristics and

other factors of the light emitting diodes into account, resulting in complicate

configuration of the drive circuit which drives the LED display device. In the display

device of the present invention, however, because the LED display device 601 is

constituted by using light emitting diodes 501 of the present invention which can emit

white light without using light emitting diodes of three kinds, RGB,it is not necessary for
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the drive circuit to individually control the R, G and B light emitting diodes, makingit

possible to simplify the configuration of the drive circuit and make the display deviceat a

low cost.

[0158] With an LED display device which displays in white light by using light

emitting diodes of three kinds, RGB,the three light emitting diodes must be illuminated

at the same time andthe light from the light emitting diodes must be mixed in order to

display white light by combining the three RGB light emitting diodes for each pixel,

resulting in a large display area for each pixel and making it impossible to display with

high definition. The LED display device of the display device according to the present

invention, in contrast, can display with white light can be done with a single light

emitting diode, and is therefore capable of display with white light of higher definition.

Further, with the LED display device which displays by mixing the colors of three light

emitting diodes, there is such a case as the display color changes due to blocking of some

of the RGB light emitting diodes depending on the viewing angle, the LED display

device of the present invention has no such problem.

[0159] As described above, the display device provided with the LED display

device employing the light emitting diode of the present invention which is capable of

emitting white light is capable of displaying stable white light with higher definition and

has an advantage of less color unevenness. The LED display device of the present

invention which is capable of displaying with white light also imposesless stimulation to
the eye compared to the conventional LED display device which employs only red and

green colors, and is therefore suited for use over a long period oftime.

(Embodiment of another display device employing the light emitting diode of the present

invention)

[0160] The light emitting diode of the present invention can be used to constitute

 

an LED display device wherein one pixel is constituted of three RGB light emitting
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diodes and one light emitting diode of the present invention, as shown in Fig. 12. By

connecting the LED display device and a specified drive circuit, a display device capable

of displaying various images can be constituted. The drive circuit of this display device

has, similarly to a case of monochrome display device, video data storage means

(RAM)for temporarily storing the input display data, a tone control circuit which

processes the data stored in the RAM to compute tone signals for lighting the light

emitting diodes with specified brightness and a driver which is switched by the output

signal of the tone control circuit to cause the light emitting diodes to illuminate. The

drive circuit is required exclusively for each of the RGB light emitting diodes and the

white light emitting diode. The tone control circuit computes the duration of lighting the

light emitting diodes from the data stored in the RAM, and outputs pulse signals for

turning on and off the light emitting diodes. When displaying with white light, width of

the pulse signals for lighting the RGB light emitting diodes is made shorter, or peak value

of the pulse signal is made loweror no pulse signal is output at all. On the other hand, a

pulse signal is given to the white light emitting diode in compensation thereof. This

causes the LED display device to display with white light.

[0161] As described above, brightness of display can be improved by adding the

white light emitting diode to the RGB light emitting diodes. When RGBlight emitting

diodes are combined to display white light, one or two of the RGB colors may be

enhanced resulting in a failure to display pure white depending on the viewing angle,

such a problem is solved by adding the white light emitting diode as in this display device.

[0162] For the drive circuit of such a display device as described above, it is

preferable that a CPU be provided separately as a tone control circuit which computes the

pulse signal for lighting the white light emitting diode with specified brightness. The

pulse signal which is output from the tone control circuit is given to the white light

emitting diode driver thereby to switch the driver. The white light emitting diode

illuminates when the driver is turned on, and goes out whenthedriveris turned off.
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(Traffic signal)

[0163] When the light emitting diode of the present invention is used as a traffic

signal which is a kind of display device, such advantages can be obtained as stable

illumination over a long period of time and no color unevenness even when part of the

light emitting diodes go out. Thetraffic signal employing the light emitting diode of the

present invention has such a configuration as white light emitting diodes are arranged on

a substrate whereon a conductive pattern is formed. A circuit of light emitting diodes

wherein such light emitting diodes are connected in series or parallel is handled asa set

of light emitting diodes. Two or moresets of the light emitting diodes are used, each

having the light emitting diodes arranged in spiral configuration. When all light emitting

diodes are arranged, they are arranged over the entire area in circular configuration.

After connecting powerlines by soldering for the connection of the light emitting diodes

and the substrate with external power supply, it is secured in a chassis of railway signal.

The LED display device is placed in an aluminum diecast chassis equipped with a light

blocking member and is sealed on the surface with silicon rubberfiller. The chassis is

provided with a white color lens on the display plane thereof. Electric wiring of the LED

display device is passed through a rubber packing on the back ofthe chassis, for sealing

off the inside of the chassis from the outside, with the inside of the chassis closed. Thus a

signal of white light is made. A signal of higherreliability can be made by dividing the

light emitting diodes of the present invention into a plurality of groups and arranging

them in a spiral configuration swirling from a center toward outside, while connecting

them in parallel. The configuration of swirling from the center towardoutside may be

either continuous or intermittent. Therefore, desired numberofthe light emitting diodes

and desired numberofthe sets oflight emitting diodes can be selected depending on the

display area of the LED display device. This signal is, even when oneofthe sets oflight

emitting diodes or part of the light emitting diodes fail to illuminate due to sometrouble,

capable of illuminate evenly in a circular configuration without color shift by means of
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