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Case mam/"00545 Dogma-3m 5 Fiied oafzfilifi Page 1 of l Page ED #:175

A0 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 on the following

D Trademarks or XI Patents. ( D 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

TRADEMARK NO. 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 aboveientitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

I] Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
D)

In the above%ntitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

 
 

Copy liUpon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

237390271

   
 



TCL 1002, Page 2

Case 8Zl§~C\i—Ql§53~fii\rIG-KES Document 14 Fiieti £33!231'15 Page: 1 (If 1 Page ED #:41

A0 12(2- (Rev. 08/10)

Maii Step 3 REPGRT 0N IIII:
Director ai‘the USI Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Bax I450 ACTIGN REGARDING A PATENT (IR

Aisaxandria, VA 2231343159 TRADEMARK 
in Campiiaiics with 35 USC. § 290 and/0r 15 USE. § 1116 yea are hereby advised that 31 watt action has been

i1i€dintiae US. D1str1ct Court Centre! District 0? Caiifomia on Lita fellewiiig
 

BE 'E‘I‘adsmaiigs (11' E] PatetIts. ( 3 ma patant actiim involves 35 USE. § 292.):

DOCKET NO. DATE FILED US. DISTRICT COURT

SACVI 5'1 963~DMG-K 'Sx 11/23/2015 . Centrai District of Caiifomia
PLAINTIFF DEFENDANI

VEZEO, inc. Vizo, Inc.

PATENT OR DATE OF PATENT
I E F [‘T‘IT‘ ‘I ‘7 1 ARK

TRADEMARK NO. OR TRADEMARK AOLDuR O P a EKG“ OR TRAJEM

DATE INCLUDED

[j Crass; Bill [:1 Other Pleading
PATENT OR DATE OF FATE NT

TRADEMARK NO. OR TRADEMARK 
in the abuve -----etttitisd (£2156, Lita feilmviiig decision has been rendered arjudgemant issued:

DECISION/JUDGEIAENT

Piaintift's Notice at Dismissai Pursuant to Federai Rates of Cit/IE Procedure 41(3) or (c) flied
3/21/2016.

(BY) DEPUTY CLERK DATE

KERY a. GRAY a. Kami 3/23/2016

 
Copy 3: -----Ii {H311 initiation (If actiim, maii this may ti) Directiir Cam 3------ 15sz termination of actitm, maii this (:(Ipy tII Iiirectisr
{may 2------Upon filing attainment adding patenfls), maii this mpy ti) threaten“ Cam 4------Casts: file (:(Ipy
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

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

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

2292 7590 03/09/2011

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 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) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

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

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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or Ea; (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
ap ropriate. All further correspondence Including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address asin

 

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

CURRENTCORRESPONDENCEADDRESS (Note: Use Block 1 for any change ofaddress) Note: A certificate of lmailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

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

 

2292 7590 01/25/2011 C tf' {M l Ter i icate o ‘ ai ing or ransmission

BIRCH STEWART KOLASCH & BIRCH, LLP 1 herebly certify that this Fee(st) Transmittal is being deposited with the United
PO BOX 747 85:11?” (astal Stlir‘IicIt/Iai‘lliSh suffiéeapgpgfiggegg: first glass mailbin an Envelopea esse to e to a ess a ove, or ein acsinu e
FALLS CHURCH, VA 22040—0747 transmitted to the USPTO ( 71) 273—2885, on the date indicated be ow.

 

 

  

 

 

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

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

TRINH, MICHAEL MANH 2822 257-098000

   
 

 
  

 

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

D Chan e of corres ndence address (or Change of Correspondence
Address orm PTO/ /122) attached.

D "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
(I) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

1Birch Stewart Kolasch & Birch, LLP
 

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

 

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

PLEASE NOTE: Unless an a lsrilgnee 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 C 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) : El Individual 12' Corporation or other private group entity D 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 El A check is enclosed.

[2 Publication Fee (N0 small entity discount permitted) Cl Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number 02-2448 (enclose an extra copy of this form). 

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

D a. Applicant claims SMATbENTm
s .- .

,. , V. ,

NOTE: The Issue Fee and ' b..'cation'ree (if re (tired) v ' - acc pted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party ininterest as shown by the record f the( ited ‘- ates P I . d ad- ark Office.

..me1,
D. Richard Anderson

  
  

 

 

  

 Date February 22, 2011 Authorized Signatu ,_
 

Typed 01' printed name Registration No. 401439 

This collection of information is required by 37 CFR 1.311. The information is reqluired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vatrhy de endin upon the individual case. Any comments on the amount of time you require to com letethis form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.
Box 1450, Alexan na, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL—SS (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651—0033 U.S. Patent and Trademark Office; U.S. DEPARTNEENT OF COMIVIERCE

W
TCL 1002, Page 4
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Electronic Patent Application Fee Transmittal

Application Number: 12548618

Filing Date: 27-Aug-2009

Title of Invention: LIGHT EMI'I'I'ING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori SHIMIZU

Attorney Docket Number: 0020-5147PU55

Filed as Large Entity

Utility under 35 USC111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

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

Miscellaneous:

Total in USD (5) 1810

 

TCL 1002, Page 6



TCL 1002, Page 7

Electronic Acknowledgement Receipt

“—

——

Title of Invention: LIGHT EMI'I'I'ING DEVICE AND DISPLAY

——

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as 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 . . File Size(Bytes)/ Multi Pages

Number Document DescrIptIon m Message Digest Part /.zip (if appl.)

|ssue Fee Payment (PTO-85B) |ssueFeeTransmittal.pdf dcdb303c43cfca383386ee33520c53ab3e7
84462

Information:

Fee Worksheet (PTO-875) fee-info.pdf bfc8818b52b391bedf859300ac654ee9c8
649e1

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 
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
Alexandria1 Virginia 223 1 3- 1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

BIRCH STEWART KOLASCH & BIRCH TRINH4 MICHAEL MANH
POBOX747

FALLS CHURCH, VA 22040—0747 2822
DATE MAILED: 01/25/2011

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

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

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

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

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

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, 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, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

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 send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (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
propriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

fpdjlcated 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 change ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(()5)Transmittal. This certi icate cannot be used for any other accompanying

fiapers. Each additional paper such as an assignment or formal drawing, mustave lts 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 for first class mail in an envelopeaddressed 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)

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

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

TRINH, MICHAEL MANH 2822 257—098000

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

3 Change of correspondence address (or Change of CorrespondenceAddress rom PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

2. For printing on the patent front page, list  

(1) the names of up to 3 registered patent attorneys 1
or agents OR, alternatively,  
(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

:I a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :I b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of informationls required by 37 CFR 1.311. The informationls re uired to obtain or retain a benefit by the public whichls to file (and by the USPTO to process)

an application. Confidentialityls governedby 35 U. S.C. 122 and 37 CFR 1d14. T is collectionls estimated to take 12 minutes to complete, including gathering, preparlng, andsubmitting the completed application form to the USPTO. Time will v eendin upon_ the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducillg this burden, should be sent toaltfllfljiCef In ormation 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, PO. Box 1450,
Alexandria, Virginia 22313—1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL—85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651—0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

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

 
12/548,618 08/27/2009 Yoshinori SHIMIZU 0020—5147PUs5 7447

BIRCH STEWART KOLASCH & BIRCH TRINH’ MICHAEL MANH
POBOX747

FALLS CHURCH, VA 22040—0747 2822
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 Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or

(571)-272-4200.

Page 3 0f 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 DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1 . IX] This communication is responsive to Augusi‘27I 2009.

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

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

a) X All b) D Some* c) [I None of the:

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

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

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

International Bureau (PCT Rule 17.2( )).

* Certified copies not received:

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

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

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

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) I] to Paper No./Mai| Date

(b) I] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
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Application/Control Number: 12/548,618 Page 2

Art Unit: 2822

DETAILED ACTION

*** This office action is responsive to filling of the application on August 27, 2009. Claims

l—l4 are pending.

Allowable Subject Matter

1. Claims l—l4 are allowed.

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

3. The references of record, alone or in combination, do not fairly anticipatively disclose

each and every aspect of the claimed light 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

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

LED chip 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 phosphor in the vicinity of said LED chip is larger than a concentration of

said phosphor in 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.
**>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Michael M. Trinh whose telephone number is (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 number is

(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

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair—direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866—217—9197 (toll—free).
Oacs—25A— 1

/Michael Trinh/

Primary Examiner, Art Unit 2822
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MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear

12-24-2009 SHIMIZU et al.

12-24-2009 SHIMIZU et at.

SHIMIZU et al.
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Examiner Publication Date Name of Patentee orInitial * . .

Country; Number4Kind Code (if known)5 MM—DD—YYYY Applicant of CitedCode Document
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* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
Considered Include copy of this form with next communication to applicant. 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 Office 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 number of 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 here it 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 is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent
and Trademark Office, PO Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THlS ADDRESS.
SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, call 1-800oPTO-9199 (1-800—786.9199) and select option 2.
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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, 201 O for US Application No. 12/548,614.

 
(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.
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* EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation it not in conformance and not
considered. Include copy of this form with next communication to applicant.
1. Applicants unique citation designation number, (optional) 2. 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 is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 114. 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 upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, US. Patent and Trademark Office,
PO Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assisstance in completing the form, call 1-800—PTO-9199 and select option 2.
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12-24-2009 SHIMIZU et al.

12-24-2009 SHIMIZU et all

SHIMIZU et al.
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Country; Number4Kind Code (if known)5 MM—DD—YYYY Applicant of CitedCode Document

 

 

 

  
 

Examiner Date
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* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
Considered Include copy of this form with next communication to applicant. 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 Office 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 number of 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 here it 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 is to tile (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 upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent

and Trademark Office, PO. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. i

 
SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, call 1-800oPTO-9199 (1-800—786.9199) and select option 2.
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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, 201 O for US Application No. 12/548,614.
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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, whether or not citation is in conformance with MPEP 609, Draw line through citation it not in conformance and not
considered. Include copy of this form with next communication to applicant.
1. Applicants unique citation designation number, (optionaI) 2. Applicant is to place a check mark here it 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 is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 114. 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 upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, US. Patent and Trademark Office,
PO Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assisstance in completing the form, call 1-800—PTO-9199 and select option 2.
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Docket No.: 0020-5147PUSS

 

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et al.

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

Commissioner for Patents

PO. 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 US Patent 6,600,175 (by

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

Ap_p_l. No. Filing Date Group

90/010,940 May 6, 2010 3992

(Reexamination of USP

6,600,175)

11/264,124 November 1, 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 US. 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

wt
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.

Date‘i: DEC .3 0 2010  
D.

Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East

PO. Box 747

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

(1223/

BlRCl—l, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Docket No.: 0020-5147PUSS

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et a1.

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 US. Applications:

Appl. No. Filing Date @112

12/947,470 November 16, 2010 2812

12/831,586 July 7, 2010 2811

12/942,792 November 9, 2010 2812

12/689,681 January 19, 2010 2812

The subject matter contained in the above—listed copending US. 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

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

MPEP§ 101.

(32%
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

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 Res

D. Richard An erson
Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
PO. Box 747

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

 

(2}-
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Electronic Acknowledgement Receipt

9137720

Application Number: 12548618

International Application Number:

Confirmation Number:

Title of Invention: LIGHT EMI'I'I'ING 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: 0020-5147PUSS

Receipt Date: 30-DEC-2010

Filing Date: 27-AUG-2009

Time Stamp: 13:23:29

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

360463

00205147PUSSIDS.PDF
f72fb49c1eb586e24540a64cf3e8bacc4aee

6382
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Multipart Description/PDF files in .zip description

Transmittal Letter

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

Information:

941491
OfficeActionUS12548614dated

2010July7.pdf
NPL Documents

2af61 e61 edb21d1 55d31c7cbde8b095d83 %
b1 1:2

Information:

907741

NPL Documents OfficeActionUS12548621.pdf
56bca57646256469bb927db584bcf273aa1

e862a

Information:

1362575

NPL Documents OfficeActionUS12575162.pdf
0af490c589f32f913d0069f3315adef625fa9

(49

Information:

634006
OfficeActionUS12548614dated

NPL Documents 2010Nov15.pdf 9:971c994ae88d09f8a24f2c62a6a4f52484
42fb

Information:

Miscellaneous Incoming Letter 00205147PUSSLTR.PDF
6:59b5c95eacc43ef4a0cedf2d84423021 f5

5041

Information:

Miscellaneous Incoming Letter 00205147PUSSLTR2.PDF
24a47eae23de1d13a6c61d557eb29061ea

46827
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Docket No.: 0020—5147PUSS

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et al.

Application No.: 12/548,618 Confirmation No.2 7447

Filed: August 27, 2009 Art Unit: 2822

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

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. 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.

 

II. COPIES
 

LVJ a. Copies of foreign patent documents, non—patent literature and other information.

El 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—5147PUSS

Page 2 of 5

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

El 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:

El 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.

lZl 0. 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 hereby states that:

Cl 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 §_0_

gl_ay§ 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; or

cal
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS

Page 3 of 5

El 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 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; or

[I c. No item of information contained in the IDS was cited 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 CPR. § 1.56(c) more than three months prior to the filing of the

IDS.

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

known to any individual designated in 37 CPR. § 1.56(c) more than three months prior to the

filing of this statement.

V. FEES

El 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.

El 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/tlb
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS

Page 4 of 5

[Zl 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. § l.97(c) and see the statement under 37 C.F.R.

§ l.97(e) above. If no statement has been made, charge our deposit account for the required fee.

[I 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.

§ 197(c)(1)).

El No statement. The fee as required by 37 C.F.R. § l.l7(p) is provided.

or

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

El c. 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. § l.97(d)),

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

VI. PAYMENT OF FEES

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

M No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS
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: DEC 30 2010  
Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
PO. Box 747

Falls Church, VA 22040-0747

703—205-8000

Attachment(s):

[21 PTO/SB/08

IZl Document(s)

El Foreign Patent Office Communication

D Foreign Search Report
El

IZI

Fee

Other: Four (4) US Office Actions

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb
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PTO/SB/OSa (07-09)
Approved for use through 07/31/2012 OMB 0651-0031

U S. Patent and Trademark Office: US. 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.
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Application Number
 

 
 

Filing Date
First Named Inventor
Art Unit

(Use as many sheets as necessary) Examiner Name

U.S. PATENT DOCUMENTS

Examiner Document Number Publication Date Name of Patentee or Pages, columns. Lines. Where
initial ' . ‘ 2 _ MM~DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number - Kind Code (if known) Figures Appear

 
 

  
 

“5-5221-984-A ,, .. ....Euruvema.etei..,_ -01—14-1997

09—01-1998

 

US-5.0’l5,200 - A  
 

  

 

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document _ _ Pages. columns. Lines, Wher-
Initial . No. 1 Publication Date Name of Patentee or 'elevant Passages or Relevant

Country,I Number4Kind Code (if known)5 MM-DD~YYYY Applicant of Cited _Code Document Figures Appear

 

 
Examiner Date
Signature Considered  
" EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
Considered. lnclude copy of 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 Office that issued the document, by the two-letter code (WIPO Standard 8T3). 4. For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WlPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English languageTranslation is attached,

This collection of information is required by 37 CFR 197 and 1 98. The information is required to obtain or retain a benefit by the public which is to file (and by the
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III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

El 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:

El 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.

lZl c. OTHER: The following additional information is provided. The references listed

in the attached European Search Report issued August 23, 2010, in EP 040013773, but not cited

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

The US. 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 which is attached

IV. STATEMENT UNDER 37 C.F.R. § 1.971e1

The undersigned hereby states that:

E] 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 fl

gm 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; or

l:l 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 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; or
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[I c. No item of information contained in the IDS was cited 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 CPR. § 1.56(c) more than three months prior to the filing of the

IDS.

lZl 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 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 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 months prior to the

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

[:l b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

lZl 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. § I.97(e) and see the statement under 37 CPR.
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El 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.

§ 197(c)(1)).

 

El No statement. The fee as required by 37 C.F.R. § l.17(p) is provided.
or

Cl See the above statement. No fee is required.

El 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. § I.97(d)),

see the statement above. The fee as required by 37 C.F.R. § 1.l7(p) is provided.

VI. PAYMENT OF FEES

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

lZl No fee is required.

BIRCH, STEWART, KOLASCl—l & 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 I- 2010  
Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
PO. Box 747

Falls Church, VA 22040—0747

703-205—8000
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(22)Date of filing : 08.04.1993 (72)lnventor : ISECHI NORIHIRO

(54) LIGHT-EMITTING DIODE

(57)Abstract:

PURPOSE: To make it 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.

YUMOTO SHIGEO

(in
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[Ciaim(s)]

[Claim i]A light emitting diode having carried an LED pellet 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 let concentration to the crevice upper surface of a non-translucency inner container

given in the let paragraph of a claim, and carrying out the mold of the periphery by resin which

added an optical dispersion agent of little 2nd concentration rather than said lst 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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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 luminescence is possible.

[0003]The conventional multicolor light emitting diode The passage of the sectional View of

drawingnfifiop 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 Ila and forming the reflection part llb 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 added in the circumference.

[0004]

[Problem(s) to be Solved by the Invention]ln the metal leadframes 11 in such press working of

sheet metal, it was a limit that area of the flat part 11a in which an LED pellet is carried cannot

secure widely, but carries the two LED pellets 13 and 13’.

[0005]]n order to produce a 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 needs to 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 when it 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 as it 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 iuminescent 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.

[0009]It is required on goods that hue and luminosity should not change even if the mixed-

cclors light in simultaneous lighting of two or more unique luminescence LED pellets observes

from arbitrary directions.

[0010]Although the method of installing 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 luminous efficiency 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

container is inserted in the mold 9 with which it filled up with the undiluted solution 14 of

sealing resin for molds reverse using what is called the concave inner container 2 as drawing}?

(b) at the time of formation of the mold part 14 of a light emitting diode. If the surrounding air is

involved in, it means that that air foam 10 stagnated in this crevice with as as drawirngrréi (c) at

this time and heat cure of the mold part sealing resin is carried out, the air foam 10 remains in

the mold part 14 of a light emitting diode, and it has become factors, 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 covered is

adopted.

[0013]As a means which takes out the luminescent color when simultaneous lighting 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]On|y 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 LED pellets, 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

lst 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]When only 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 shown in the perspective view of drawing 1 (the sectional side elevation of a), top

view of the (b), and said (0), the light emitting diode of this invention, The sealing resin 6 of the

lst concentration with many additions of an optical dispersion agent is 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]The flat 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 thickness like drawing 2 (a) although

this structure is realized, and the lead outputting part lb to the leadframe 1 which it has like

the purpose of improvement in the radiant power output to the direction of the front of an LED

pellet is formed. The duty holding the leadframe l which carries out for relativity and is

arranged has also achieved this inner container 2.

[0021:l1n 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]ln the depth from the crevice upper surface of the inner container 2 to a recessed

bottom face as the drawing 3 perspective view. And by forming the infeed 8 which reaches from

a crevice medial surface to the crevice lateral surface, as contrasted with drawingj, 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 number of 8, the viscosity of

sealing resin for molds must be carefully examined in consideration of the shape and the size of

the inner container 2. If width of infeed is enlarged or the number is 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 InventionJThe sealing resin 6 of the lst concentration with many additions of an

optical dispersion agent is 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 LED pellets, even if

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 improvement in

optical power, and three or more unique luminescence LED pellet loading, and the adopted

thermoplastics to a recessed bottom face. And when only 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

was filled 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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>I< NOTICES >l<

JPO and lNPlT 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.

2.**** shows the word which can not be translated.

3.ln the drawings, any words are not translated.
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[BrIef Description of the Drawings]
@awing_i],(a) The sectional view of the light emitting diode of this invention example
(b) The top View

(c) The perspective view

[Drawing 21(a) The top view of a leadframe circuit 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

IDYQWLUE3]The perspective view of the light emitting diode of this invention example

[DgyyingfiKaI The mold part formation figure ofa process which manufactures the example of
this invention (before insertion to a mold)

(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) The sectional view of completion of a single mold light emitting diode

[Drawing51(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.

[Draw_lng§1(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

lb Lead outputting part
2 Inner container

3 Red light LED pellet

4 Green emission LED pellet

5 5’ Blue light LED pellet

6 The lst sealing resin

7 The 2nd sealing resin
8 - 8'" infeed

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

11 Metal leadframe

11a Flat part

lib Reflection part

TCL 1002, Page 67



TCL 1002, Page 68

. guy 1..., UV “z“; LULIUVJ.\LJ LAVAV VA AJAULVVAL‘vK/J

12 Mold part

13 and 13’ LED pellet

14 Mold part

[Translation done]
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 
TCL 1002, Page 75



TCL 1002, Page 76

Docket No.2 0020—5147PUSS

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et al.

Application No.: 12/548,618 Confirmation No.2 7447

Filed: August 27, 2009 Art Unit: 2812

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

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. 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/OS.

 

II. COPIES
 

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

E] 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:

US. Application No. and US. Filing Date

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

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

El 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

IZI 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.

M 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.F.R. 1.97 e

The undersigned hereby states that:

Cl 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 E

M 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; or

[I 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 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

BIRCH, STEWART, KOLASCH & BIRCH, LLP (9% DRA/CET/dlr
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS
Page 3 of 5

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

the communication from the foreign patent office; or

E] c. No item of information contained in the IDS was cited 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. § l.56(c) more than three months prior to the filing of the

IDS.

E] (:1. 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 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 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 months prior to the

filing of this statement.

V. FEES

El 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.

[I b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

'2] 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/dlr
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS
Page 4 of 5

please consider this IDS under 37 C.F.R. § l.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.

El (1. This Information Disclosure Statement is being filed before the mailing date of a

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

§ 1.97(c)(1)).

E] No statement. The fee as required by 37 C.F.R. § l.l7(p) is provided.

or

Cl See the above statement. No fee is required.

[:1 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

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

[Z No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS

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. . p ,.

Dated: ' I ‘

1m 1 3 2an

D. Richard Anderson
Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
PO. Box 747

Falls Church, VA 22040—0747

703—205—8000

Attachment(s):

IZI PTO/SB/08

L7J Document(s)

I21 Foreign Patent Office Communication

[:1 Foreign Search Report
1:] Fee

[:1 Other:

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr
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Docket No.2 0020—5147PUSS

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et al.

Application No.: 12/548,618 Confirmation No.2 7447

Filed: August 27, 2009 Art Unit: 2812

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

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. 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/OS.

 

II. COPIES
 

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

E] 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:

US. Application No. and US. Filing Date

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

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

El 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

IZI 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.

M 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.F.R. 1.97 e

The undersigned hereby states that:

Cl 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 E

M 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; or

[I 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 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

BIRCH, STEWART, KOLASCH & BIRCH, LLP (9% DRA/CET/dlr
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS
Page 3 of 5

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

the communication from the foreign patent office; or

E] c. No item of information contained in the IDS was cited 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. § l.56(c) more than three months prior to the filing of the

IDS.

E] (:1. 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 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 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 months prior to the

filing of this statement.

V. FEES

El 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.

[I b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

'2] 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/dlr
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Application No.: 12/548,618 Docket No.: 0020-5147PUSS
Page 4 of 5

please consider this IDS under 37 C.F.R. § l.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.

El (1. This Information Disclosure Statement is being filed before the mailing date of a

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

§ 1.97(c)(1)).

E] No statement. The fee as required by 37 C.F.R. § l.l7(p) is provided.

or

Cl See the above statement. No fee is required.

[:1 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

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

[Z No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr
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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. . p ,.

Dated: ' I ‘

1m 1 3 2an

D. Richard Anderson
Registration No.: 40439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
PO. Box 747

Falls Church, VA 22040—0747

703—205—8000

Attachment(s):

IZI PTO/SB/08

L7J Document(s)

I21 Foreign Patent Office Communication

[:1 Foreign Search Report
1:] Fee

[:1 Other:

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addtess. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

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

 
 
   

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

CONFIRMATION NO. 7447

2292 PUBLICATION NOTICE

BIRCH STEWART KOLASCH & BIRCH

POBOX747 WWIWWMflMI0
FALLS CHURCH, VA 22040-0747

WWWWWWMWWWWWl(LOOOOOB9659322

Title:L|GHT 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 Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

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 payment of 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 correspondence filed 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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DEE £5 4; 200‘s; PTO/SB/OBa (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 Paerwork Reduction Act of 1995, no nersons are re-uired to res-0nd to a collection of information unless it contains a valid OMB control number.

Sbforform1449/PTO

12/548,618, Conf. #7447

INFORMATION DISCLOSURE —August 27. 2009
STATEMENT BY APPLICANT —Yoshinori SHIMIZU

—2812
Examiner Name Not Yet Assigned
Attorney Docket Number 0020—51 47PUS5

(Use as many sheets as necessary)  

U.S. PATENT DOCUMENTS
. . Pa es, Columns, Lines, Where

Examiner Cite Document umber PublicatIon Date Name Of Patentee or Regvant Passages or Relevant
No_1 Number~Kind Codez ( ’fknow") MM-DD‘WYY Applicant of Cited Document Figures Appear

—m US-5,798,537 08-25—1988
_-US-5,998,925—A 12-07—1999 Shimizu et al
—

Initials'

 

AC* US-6,069,440—A 05-30-2000 lShimizu et al.
—AD* US-6,608,332-BZ 08-19-2003 IShimizu et al.

US-6,614,179-B1 09-02-2003 Shimizu et al.
AF* US-7,026,756—BZ 04-11-2006 Shimizu et al.

US-7,071,616—B2 07-04-2006 Shimizu et al.
AH* US—7,126,274—BZ 10-24-2006 Shimizu et al.
AI* US-7,215,074—BZ 05-08-2007 Shimizu et al.

AK* US-7,362,048—BZ 04—22-2008 Shimizu et al.

AL* US—7,531,960-BZ 05-12—2009 amm—

 
 

 

 

  

  

 
 
  

  
FOREIGN PATENT DOCUMENTS

 
 

  
 

 

_ . Fore'on Patent Document Publication
ExamIner CIte Date

EP-0-550-937-A1 09-02-1 992

Examiner Date
Si . nature Considered

’EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " 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 was filed after June 30, 2003 or is available in the lFW. ‘Applicant's
unique citation designation number (optional), 2 See Kinds Codes of USPTO Patent Documents at www.usgto.gov or MPEP 901,04. 3 Enter Office that issued
the document, by the two-letter code (WIPO Standard STE). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial number of 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 here if English language Translation is attached.

Pages, Columns, Lines.
Where Relevant Passages
Or Relevant Figures Appear

  
 

 Name of Patentee or
Applicant of Cited Document

 

  
 

 

 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias
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PTO/S B/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 Complete If Known

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)   

Office Action issued November 17, 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 October 8, 1999,

 

Notice of Allowance and Examiner's Comments on Allowance issued March 26, 2003, in
U.S. A- o lication 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. 10l609,402 (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. A- - lication No. 10l609,402 U.S. Patent 7,362,048 . I

Notice of Allowance and Examiner's Comments on Allowance issued May 4, 2005, in
U.S. Application No. 10l609,503 (U.S. Patent 7,071,616).
Office Action issued April 8, 2005, in U.S. Application No. 10I677,382 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued September 22,
2005, in U.S. Application No. 10l677,382 (U.S. Patent 7,026,756 .
Office Action issued February 28, 2006, in U.S. Application No. 10I677,382 (U.S. Patent

 

 

 

 

 

Notice of Allowance and Examiner's Comments on Allowance issued February 11, 2009,
in U.S. Application No. 11l682,014 (U.S. Patent 7,531,960).
Office Action issued September 7, 2005, in U.S. Application No. 10l864,544 (U.S. Patent

Notice of Allowance and Examiner's Comments on Allowance issued March 10, 2006, in
U.S. A olication No. 10I864,544 U.S. Patent 7,126,274 .

Examiner Date
Si . nature Considered

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

 
‘Applicant’s unique citation designation number (optional). 2Applicant is to place a check mark here it English language Translation is attached.
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PTO/SB/OSa (0109)
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.

Application Number 12/548,61 8, Conf. #7447

INFORMATION DISCLOSURE Filing Date August 27, 2009

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU
Art Unit 2812

Examiner Name Not Yet Assigned
0020-5147PU35

(Use as many sheets as necessary)  

Examiner ite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initials‘ o 1 the item (book, magazine, journal, serial. symposium, catalog, etc.), date, page(s), volume—issue, publisher, where published.

C
N

* Office Action issued December 13, 2005, in U.S. Application No. 11/208,729 (U.S. Patent
cs 7 215 074)

Notice of Allowance and Examiner's Comments on Allowance issued September 7,
2006, in U.S. A alication No. 11/208,729 U.S. Patent 7,215,074 .

 

CT*

CU*

CV* Notice of Allowance and Examiner's Comments on Allowance issued September 25,
2007, in U.S. A ulication No. 11/653,275 U.S. Patent 7,329,988 .

Examiner Date
Signature Considered

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

 

 
1Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached.
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Docket No.: 0020-5147PUSS

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Yoshinori SHIMIZU et 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
  

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 gm

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 of this

instant application.

TCL 1002, Page 90
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS

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.

CI 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 under the 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 CPR. § 1.16 or under § 1.17; particularly, extension of

time fees.

Dated: DEC 0 4 2009 Respectfully submitted,

2‘ Andrew D. Meikle E
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

2 of 2 ADM/ETP/las

TCL 1002, Page 91



TCL 1002, Page 92

Electronic Acknowledgement Receipt

6572525

Application Number: 12548618

International Application Number:

Confirmation Number:

Title of Invention: LIGHT EMI'I'I'ING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori SHIMIZU

Customer Number: 02292

Andrew DuffMeikIe/Lisa Strandberg

Filer Authorized By: Andrew DuffMeikle

Attorney Docket Number: 0020-5147PU55

Receipt Date: 04-DEC-2009

Filing Date: 27-AUG-2009

Time Stamp: 10:57:27

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

4692 79

|DSetc.pdf 723a75cb666c33d23daf891abd58648f208
ec403
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Multipart Description/PDF files in .zip description

Document Description

Power of Attorney

Assignee showing of ownership per 37 CFR 3.73(b).

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

Transmittal Letter

Information:

Total Files Size (in bytes) 469279

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/$8181 (01-09)
Approved for use through 11/30/2011. OMB 0651 -0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Pan rwork Reduction Act of 1 995, no .

POWER OF ATTORNEY
0R

REVOCATION OF POWER OF ATTORNEY
WITH A NEW POWER OF ATTORNEY

AND

    

 
 

 

   

 
 

 

 
 

 
 
  
  

 

 
 

 
 CHANGE OF CORRESPONDENCE ADDRESSi

rsons are re-uired to res- und to a collection of information unless it dis-la s a valid OMB control number.

12/548 618-C0nf. #7447
 

Application Number

Filing Date August 27 2009
Yoshinori SHIMIZU

 

  
 

. First Named Inventor

LIGHT EMITTING DEVICE AND

- DISPLAY N/A
Not Yet Assi-ned
0020-5147PU85

I hereby revoke all previous powers of attorney givenin the above-identified application.

I: A Power of Attorney is submitted herewith.OR

I hereby appoint Practitioner(s) associated with the following Customer
Number as my/our attorney(s) or agent(s) to prosecute the application
identified above. and to transact all business in the United States Patent
and Trademark Office connected therewith:
OR

02292

 

D I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above,and to transact all business in the United States Patent and Trademark Office connected therewith:
. . Registration . . Registration

Practitroner(s) Name Practitioner(s) Name

Please recognize or change the correspondence address for the above-identified application to:

D The address associated with the above—mentioned Customer Number:OR

|:|The address associated with Customer Number:
OR

Firm or
Individual Name

 
Address

City _
——Tenepnone__

I am the:

El 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 or filed on

SIGNATURE of Applicant or Assignee of Record

Signature
 

Name

Title and Company
Eiji OGAWA
President, NICHIA CORPORATION

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
forms if more than one signature is required, see below‘.

I: *Totai of

 

 
forms are submitted.

Birch, Stewart, Kolasch & Birch, LLF'

Telephone

 
(8].) 884- 2- 311
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STATEMENT UNDER 37 CFR 3.73(|b[

Applicant/Patent Ownen 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 that it is:

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

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

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

A. E] An assignment from thevinventors of the patent application/patent identified above. The assignment
was recorded in Application No. in the United States Patent and Trademark Office at Reel

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

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

1. From: Yoshinori Shimizu et al. To: Nichia Kagaku Kogyo Kabushiki 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 recorded in the United States Patent and Trademark Office at

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

  

[:| Additional documents in the chain of title are listed on a supplemental sheet.

D Copies of assignments or other documents in the chain of title are attached.
[NOTE: A separate copy (i. e., a true copy of the original assignment document(s)) must be
submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be
recorded in the records of the USPTO. SQ MPEP 302.08]

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

Date

Eiji OGAWA (81) 884-22-231 1
Printed or Typed Name Telephone Number

President, NICHIA CORPORATION
Title

 

  

 
Birch, Stewart, Kolasch & Birch, LLP
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Docket No.: 0020-5147PUS5

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Yoshinori SHIMIZU et 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.

1. LIST OF PATENTS PUBLICATIONS OR OTHER INFORMATION 

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

are listed on the PTO—SBOS.

II. COPIES

E] a. Copies of foreign patent documents, non—patent literature and other information.

[E 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:

US. Application No. and US. Filing Date

12/028,062 filed February 8, 2008
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS
Alt Unit 2 812

III. CONCISE EXPLANATION OF THE RELEVANCE

D 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:

D 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.

VA c. OTHER: The following additional information is provided. The documents

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

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

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

0 550 937 is cited herein, as it was erroneously cited as EP 0 590 937 (reference BM) in the

IDS filed on August 27, 2009.

 
IV. STATEMENT UNDER 37 CPR. § 1.913;)

The undersigned hereby states that:

D 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 Q

m 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; or

D 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 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

2 of 5 ADM/ETP/las
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS
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

I:] c. No item of information contained in the IDS was cited 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.

[:1 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 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 signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § l.56(c) more than three months prior to the

filing of this statement.

V. FEES

D 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.

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

filing date of an application. No fee is required.

IE 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—5147PUSS
Art Unit 2812

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

required fee.

D 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 CPR. §

1.97(c)(1)).

E] No statement. The fee as required by 37 CPR. § 1.l7(p) is provided.

 

‘ or

Cl See the above statement. No fee is required.

I: 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. § l.97(d)),

see the statement above. The fee as required by 37 CPR. § 1 .l7(p) is provided.

VI. PAYMENT OF FEES

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

K‘ No fee is required.

4 of 5 ADM/ETP/las
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Application No.: 12/548,618 Docket No.: 0020—5147PUSS
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 9 4* 2009 Respectfully submitted,

By . / «#71501I

/ 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

5 0f 5 ADM/ETP/las
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JAPAN PATENT OFFICE
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This is to certify that the annexed is a true copy of the following application as filed
with this Office.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

 
 
   

12/548,618 08/27/2009 2879 1090 0020-5147PUSS 14 1

CONFIRMATION NO. 7447

2292 FILING RECEIPT
BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 lllllllllllllIllIllllIIIIIIIIIIIIIllllllllllllllllllllllllIllllllllllllllllllllllllllllllll000000038029693
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 must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Yoshinori SHIMIZU, Naka-gun, JAPAN;
Kensho Sakano, Anan-shi, JAPAN;

Yasunobu Noguchi, Naka-gun, JAPAN;

Toshio Moriguchi, Anan-shi, JAPAN;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a DIV of 12/028,062 02/08/2008
which is a DIV of 10/609,402 07/01/2003 PAT 7,362,048

which is a DIV of 09/458,024 12/10/1999 PAT 6,614,179

which is a DIV of 09/300,315 04/28/1999 PAT 6,069,440

which is a DIV of 08/902,725 07/29/1997 PAT 5,998,925

Foreign Applications
JAPAN P 08-198585 07/29/1996

JAPAN P 08244339 09/17/1996

JAPAN P 08245381 09/18/1996

JAPAN P 08359004 12/27/1996

JAPAN P 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 number of your priority application, to be used for 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 US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline 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 issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwuspto .gov

12/548 ,618 08/27/2009 Yoshinori SHIMIZU 0020-5147PUS 5

CONFIRMATION NO. 7447

 
 
   

2292 IMPROPER CPOA LETTER

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 llllllllllllllllllllllllllllllllllIllllllllllllllllllllllllllllllllllllllllllllllllllllllll
FALLS CHURCH, VA 22040-0747 00000003802972

Date Mailed: 10/05/2009

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/27/2009. The Power of Attorney in this application is not

accepted for the reason(s) listed below:

. The Power of Attorney you provided did not comply with the new Power of 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/SBI05 (08—08)
Approved for use through 06/30/2010. OMB 0651-0032

US. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE
rsons are re-uired to res- und to a collection of information unless it dis nla s a valid OMB control number.

oozo-swpuss

Underthe Pa rwork Reduction Act of 1995, no 0
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PATENT APPLICATION Fm ”8"” Y°Sh'”°” SH'M'ZU ‘
TRANSMITTAL LIGHT EMITTING DEVICE AND DISPLAY 

 
 

(ONLY FOR NEW NONPROV/SIONAL APPLICA TIONS UNDER
37 CFR 153(3))  

 

 

 
 

 

  
 

 

   
 
 

 
 

 
 
 

 

 
 

Express Mail Label No.

Commissioner for Patents
ADDRESS TO: P.O. Box 1450

Alexandria, VA 22313-1450

ACCOMPANYING APPLICATION PARTS

 

 
 

   

 

APPLICATION ELEMENTS
See MPEP chapter 600 concerning utility patent application contents.

1. Fee Transmittal Form (e.g., PTO/SB/17)

 

 
2, gggggaglté'fi'g': small entity status. 9. |:} Assignment Papers (cover sheet & document(s))
3. Specification [Total Pages 60 1 Name of AssigneeBoth 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 use. 113) [Total Sheets 19 l

5. Oath or Declaration [Total Sheets 2 ]

 

 
 
 

 
 

::
10 37 CFR 3.73(b) Statement Power of

' (when there is an assignee) Attorney

11. El English Translation Document (if applicable)

 
 a. El Newly executed (original or copy)

b A copy from a prior application (37 CFR 1.63(d))' (for continuation/divisional with Box 18 completed)

L D DELETION OF INVENTOR(S)Signed statement attached deleting inventor(s) name in the
prior application, see 37 CFR 1.63(d)(2) and 1.33(b).

 
 

12. Information Disclosure Statement (PTO/SB/OB or PTO—1449)

'3 Copies of citations attached

 13. 1:] Preliminary Amendment
6. 1:] Application Data Sheet. See 37 CFR 1.76
7. CD-ROM or CD-R in duplicate. large table or

Computer Program (Appendix)

D Landscape Table on CD
3, Nucleotide and/or Amino Acid Sequence Submission

(if applicable, items a. - c. are required)

 
 

 
 

 _ Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

 

 
 

 

 
 

 

15' D Certified Copy of Priority Document(s)(it foreign priority is claimed)

16, E] Nonpublication Request under 35 0.5.0.122 (b)(2)(B)(i).Applicant must attach form PTO/SB/35 or equivalent.

17. Other:

 
  
  

 

a. D Computer Readable Form (CRF)  

 
b. Specification Sequence Listing on: Copy of letter submitting priority documents

i. E] CD-ROM or CD-R (2 copies); or ii. |:' Paper

 c. I: Statements verifying identity of above copies  
  
  

 
 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76:

E] Continuation Divisional |:| Continuation—impart (CIP) of prior application No.:
Prior application information: Examiner Abdulfattah B. Mustapha

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number. 02292 OR [:I correspondence address below

  
 

 

   ”—

—mwu-. l

Print/T e W ' " Melkle Attome IA-ent 32'868  
CountryIII 

    

Birch, Stewart, Kolasch & Birch, LLP ADM/Eéllas
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Docket N0.: 0020-5147PUSS

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Yoshinori SHIMIZU et al.

Application N0.: NEW Confirmation N0.: 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

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CPR. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

1. 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.

 

II. COPIES

E] a. Copies of cited US. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.

 

[j b. Some or all of the documents listed on the PTO-SBOS are not enclosed because

they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/las

TCL 1002, Page 299
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Application No.: Docket No.: 0020-5147PUS5

lZl 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:

1. No s and US. Filin Date 

12/028,062 filed February 8, 2008

III. CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

[:I a. DOCUMENTS IN THE ENGLISH LANGUAGE — Some or all of the patents,

publications, or other information listed on the attached PTO SBO8 are in the English language

and therefore, do not require a statement of relevancy.

[:| b. DOCUMENTS NOT TN THE ENGLISH LANGUAGE — A concise explanation of the

relevance of all patents, publications, or other information listed that is not in the English

language is as follows:

I:] 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).

E 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)

I: 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/Ias
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Application No.:' " ' ' Docket No.: 0020-5147PUSS

IXI 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.

I: 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 statement is required.

El 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.

§ l.97(b)(2)). No fee or statement is required.

E] c. This Information Disclosure Statement is being filed concurrently with the filing

of a Request for Continued Examination under § 1.114 (37 C.F.R. § l.97(b)(4)). No fee or

statement is required.

[:I f. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits (37 C.F.R. § l.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.

§ l.97(c) and see the statement under 37 C.F.R. § l.97(c) 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).

[:I 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. § l.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. § l.97(c)(2)).

El No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.

01‘

E] See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.F.R. 1.97 6

(check only one box)

The undersigned hereby states that:

3 ADM/ETP/las
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, . Application No.: Docket No.: 0020—5147PUSS

E] 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; or

D 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 months prior to the filing of this IDS; or

D c. No item of information contained in the IDS was cited 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. § 156(0) more than three months prior to the filing of the

IDS.

El (1. Some of 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 months prior 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 CPR. § 1.56(c) more than three months

prior to the filing of this statement.

VI. PAYMENT OF FEES (check one box)

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

[Z No fee 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/ETP/las
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Application No.: Docket No.: 0020-5147PUSS

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 payment or credit any overpayment to our Deposit Account No. 02—2448 for

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

time fees.

Dated: AUG 2 7 2009 Respectfully submitted,

By
Andre . Meikle

Registration No.: 32,868

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East

PO. Box 747

Falls Church, Virginia 22040-0747

(703) 205—8000

Attorney for Applicant

Attachment(s):

K PTO/SB/08
E] Document(s)
I:I Foreign Search Report(s)

I:l Fee

E] Other:

449
5 ADM/ETP/las
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AUG 27 2009
Used in Lieu of PTO/SBIOBA/B
(Based on PTO 01-08 version)

—-A|w_

U.S. PATENT DOCUMENTS

— - - Pa es, Columns, Lines. Where
Examiner Cite Document Number PubItcatIon Date Name of Patentee or Relgevant Passages or Relevant
Initials" No.1 Number-Kind Code2 ( ifknown) MM'DD'YYYY APPIICW‘t 0f Cited Document Figures Appear

 

  
 

 
 

 
 

  

Substitute for form 1 449/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

 
  

 
 
  

  

 

 

      

  

 

__—__
_-_—_3_—
-_———
—-_10-18-2001——
_-_—_—
__—_—
__—
AH*__—
A|*__—
-—_——
__—
AL* —04-01-1975_—
AM*——_—
__—
-——__
AP* ——_—
AQ* ————
__—
-————
AT* ——_—
AU*”——
__—_—
__—
_10-17-1972_—

—
—
_
_
_
—
 

 
 
 
 

 
 
 
 
 

us-5,202,777 04-13-1993 Sluzk et al.
US-3,819,974
US-5.847.507
US-3.691,482
US-4,550.256

AE1” US-4,716,337 Huiskes et al.
De Backer et al-
Li-thart et al-
Imai et 8!-

Al1" Komoto et 8'-
Sheal et al-

AK1* Heist et at
Sluzk et al.
Potter
Kaba et a1-

 
   

 
   
 FOREIGN PATENT DOCUMENTS

Publicatbn Passedumnsyum

Examiner Cite1 Form n Patent ocument Date Name Of Patentee or Where Relevant Passages
Initials‘ . Country Codes—Numbef-Kind Codes (ifknown) MM-DD-YYYY App'mant 0f 0"“ D°cument Or Relevant Figures Appear

BA JP-2002—270020—A 09—20-2002 CASIO COMPUTER co LTD_i

 
 

5 n
   

Birch, Stewart, Kolasch & Birch, LLP ADM/EéP/llas
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AUG 2 7 2009

Used in Lieu of PTO/SB/OSA/B
(Based on PTO 01-08 version)

—-mmuw—

____—§-3

___—
————I
m——I

P-5-226676 0309-1993 SHARP CORP. —

  

 
  

 

 
 

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 U.S. 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 08-3 59004 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.

BACKGROUND OF THE INVENTION

(Field of the Invention)

[0002] The present invention relates 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 emits light,

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 bum-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 various light 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 requires it

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. Thus light emitting diodes are 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

developed light emitting diodes which convert the color of 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 of light emitting

layer, in a cup provided at 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 the light 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 component with higher intensity of light emission for an extended period of 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] When it 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.

SUMMARY OF 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

against light as light emitting component of higher luminance is 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

absorbed light;

[0018] wherein said light emitting component comprises a nitride compound

semiconductor represented by the formula: IniGaJ-AlkN where OSi, Osj, 03k and i+j+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 Sin, and at 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 IniGajAlkN where OSi, OS], 03k 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 Y3Al50122Ce and Gd3In50122Ce.
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[0021] Because the light emitting device of the present invention uses the light

emitting component made of a 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 exposed to 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

outdoor use, 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 enables it to increase the luminance of the 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 (Re1_,Sm,)3(A11-sGas)5012:Ce,

where OSr<l and 03331 and Re is at least one selected from Y and Gd, in which case

good characteristics can be obtained similarly to the case where the yttrium-aluminum-

gamet 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.q_erpCequr)3(All-sGas)5012 as the

phosphor, where OSpS0.8, 000331502, 0000336008 and OSsSl.
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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

according to 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 (Rel.rSm,)3(All_SGas)5012:Ce, where OSr<1 and OSSSI 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(A11_3Gas)5012:Ce and a second fluorescent

material represented by general formula Re3A15012:Ce, where OSSSI and Re is at least

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—

garnet fluorescent material containing a first fluorescent material and a second

fluorescent material, with different parts of each yttrium being substituted with

gadolinium.

[0029] Further in the light emitting device of the present invention, it is preferable

that main emission peak of the light emitting component is set within the range from 400

nm to 530 nm and main emission wavelength of the phosphor is set to be longer than the

main emission peak of the light emitting component. This makes it 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—gamet fluorescent is

substituted by Ga so that the proportion of Ga:Al is within the range from 1:1 to 4:6 and a

part of Y in the yttrium-aluminum-gamet fluorescent is substituted by Gd so that the

proportion of YzGd is within the range from 4:1 to 2:3. Absorption spectrum of the

phosphor which is controlled as described above shows good agreement with 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 fluorescent light 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 guide plate.

[0032] The light emitting device according to another embodiment of 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 phosphor installed 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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[0033] 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 mount lead;

[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 mount lead, 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 made of garnet fluorescent material activated with cerium.

[0040] The phosphor used in the light emitting diode of the present invention

preferably contains an yttrium-aluminum—garnet fluorescent material that contains Y and

A1.

[0041] In the light emitting diode of the present invention, the phosphor may be a

fluorescent material represented by a general formula (Re1_rSm,)3(A11-3Gas)5012:Ce,

where OSr<l and OSsSl and Re is 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-M.erpCequr)3(All-5Gas)5012 may be used

as the phosphor, where OSpSO.8, 0.003Sq502, 0.0003SrS0.08 and 03531.

[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 (Rel-

1rSmr)3(All.sGas)5012:Ce, where OSr<l and 03531 and Re is 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(A11_5Gas)5012:Ce and a second

fluorescent material represented by a general formula Re3A15012:Ce, may be used as the

phosphor where 0:331 and Re is 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—gamet fluorescent material a 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. l is a schematic sectional view of a lead type light emitting diode

according to the embodiment of the present invention.

[0049] Fig. 2 is a schematic sectional View of a tip type light emitting diode

according to the embodiment of the present invention.

[0050] Fig. 3A is a graph showing the excitation spectrum of the garnet

fluorescent material activated by cerium used in the first embodiment of the present

invention.

[0051] Fig. 3B is a graph showing the emission spectrum of the garnet fluorescent

material activated by cerium used in the first embodiment of the present invention.

[0052] Fig. 4 is a graph showing the emission spectrum of the light emitting diode

of the first embodiment of the present invention.
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[0053] Fig. 5A is a graph showing the excitation spectrum of the yttrium-

aluminum-garnet fluorescent material activated by cerium used in the second

embodiment of 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

embodiment of 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.

[0057] Fig. 7 is a schematic sectional View of the planar light source according to

another embodiment of 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 shows the 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 shows the results of weatherability test of Example 9 and Comparative Example

2 showing the color tone before and after the test.

[0065] Fig. 15A 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 showing the 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 l and blue LED having peak wavelength at 465 mn.

[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 run.

[0068] Fig. 18A shows the emission spectrum of the phosphor

(Y0‘6Gd0,4)3A15012:Ce of Example 18A.

[0069] Fig. 18B shows the emission spectrum of the 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

(YolzGdo.g)3A15012:Ce of Example 5.

[0072] Fig. 19B shows the emission spectrum of the 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 Y3Al5012:Ce of

Example 6.

[0075] Fig. 20B shows the 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,5Gao.5)5012:Ce of the seventh embodiment of the present invention

[0078] Fig. 21B shows the emission spectrum of the 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

(Yo.ngo,2)3A15012:Ce of Example 11.

[0081] Fig. 22B shows the emission spectrum of the phosphor

(Y0,4Gd0.6)3A15012:Ce of Example 1 1.

[0082] Fig. 22C shows the emission spectrum of the light emitting component of

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.

TCL 1002, Page 323



TCL 1002, Page 324

Attorney Docket No. 0020-5147PUS5

-15-

[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 105a is filled with a coating

resin 101 which contains a specified phosphor to cover the light emitting component 102

and is molded in resin. An 11 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 fluorescent light

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 which is 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 LED light 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

because the 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. l 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 luminance is preferable.

TCL 1002, Page 325



TCL 1002, Page 326

Attorney Docket No. 0020-5147PUSS

-17-

[0093] A phosphor to be used in combination with the nitride compound

semiconductor light 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 exposed to light of intensity as high as about

30 to 40 times that of sun light.

[0095] Capability to efficiently emit light in blue region for the excitation by

means of the light emitting components 102, 202. When mixing of colors 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 when lighting.

[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 environment of the light emitting diode.

Embodiment l

[0100] The light emitting diode of the first embodiment of the present invention

employs a 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 of the first embodiment has 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 of time.

[0102] Components of the light emitting diode of the first embodiment will be

described in detail below.

[Phosphor]

[0103] The phosphor used in the light emitting diode of the first embodiment is 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.rSmr)3(All.SGas)5012:Ce, where OSr<l and 03531, 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 becomes less 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 more likely 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 enough light resistance for high-efficient operation even when arranged adjacent to or

in the vicinity of the light emitting components 102, 202 with radiation intensity

[0107] (Be) within the range from 3 Wcm-2 to 10 Wcm—Z.

[0108] The phosphor used in the first embodiment is, 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 blue light tends to

decrease.

[0109] Especially when part of A1 is substituted with Ga among the composition

of YAG fluorescent 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 (Y 1 —aGda)3 (All ~bGab)5012:Ce.
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[0111] 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 which are set to 100.

[0112] When substituting A1 with Ga, the proportion is preferably within the

range from Ga: A1=1zl 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=9tl 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. When the ratio YzGd of Y and

Gd in the YAG fluorescent 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 of the light emitting component. When

the ratio YzGd of Y and Gd in the YAG fluorescent 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. When the content (degree of substitution) of Ce is set

within the range from 0.003 to 0.2, the relative luminous intensity 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 number of 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 A1 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, but is
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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 145 0°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 (Yl—p—q-

erpCequr)3Al5012 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 (Yl-p-q—

erpCequr)3AlSOl2 including Sm can be made subject to less dependence on

temperature regardless of the increased content of Gd. That is, the phosphor,vwhen 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 0000333008 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

0000733002 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 0003qu02, 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 of a fluorescent material where q=003.
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[0121] 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 (Yl-p-q—erpCequr)3A15012 having

different contents of Al, Ga, Y and Gs or Sm may also be used. This increases the RGB

components and enables the application, for example, for a full—color liquid crystal

display device by using a color filter.

gLigl_1t emitting components 102, 2021

[0123] The light emitting component is preferably embedded in a molding

material as shown in Fig. l 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 MOCVD process. 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] When a gallium nitride compound semiconductor is used, while sapphire,

spinnel, SiC, Si, 2110 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, AlN, 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 plasma irradiation,

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 formed is 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 of the first embodiment is

shown in Fig. 4. The light emitting component shown here is of lead type shown in Fig.

l, which employs the light emitting component and the phosphor of the 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 l 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 and a 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 1 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

approaches that ofblue LED when the content of fluorescent material decreased.

[0128] 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 material is

radiated to the outside without being absorbed by the fluorescent material, making a light

emitting diode which can emit red/white light.

[0129] Other components of the light emitting diodes of Fig. 1 and Fig. 2 will be

described below.

gConductive 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)(cm2)(°C/cm) or higher.

For workability, diameter of the conductive wire is preferably from 10mm to 45pm

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 25 um and, for the reason of light emitting area

and ease of handling, preferably within 35am. The conductive wire may be a metal such

as gold, copper, platinum and aluminum or an 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 means of a wire bonding

device.
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gMount lead 105)

[0131] The mount lead 105 comprises a cup 105a and a lead 105b, and it 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 mount lead is used as common electrode 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 component is installed in the cup of the mount lead and the cup is filled

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 means of a thermoplastic resin such as epoxy resin,

acrylic resin and imide resin. When a face-down light 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 or the 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

improve the efficiency of light 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

300uQ-cm and more preferably within 3 uQ-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.

glnner 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 or the like.

In the case of a light emitting diode where a 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-bonded as 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 good electrical conductivity. Specifically, the

electric resistance is preferably within 300uQ'cm and more preferably within 3 uchn.

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 1011

[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.

gMolding 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 focus or 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 phosphor is

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 which is 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 serves as 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

component of a relatively long emission wavelength.

[0138] As for the fluorescent material, a fluorescent material represented by

general formula (Rel—rSmr)3(All—sGas)SOl2:Ce may also be used as the phosphor.

Here OSr<l and OSsSl, and Re is 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 therefore a 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.

(Phosphor of 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 embodiment is 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
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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 Wcm-2 to 10 Wcm-2

can be made.

[0142] The yttrium-aluminum-gamet fluorescent material activated with cerium

(YAG fluorescent 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 as indicated by the solid line

in Fig. 5B, while making the emission spectrum so broad as to tail out to 700nm. This

makes it possible to emit green light. The peak wavelength of excitation of another

yttrium-aluminum-garnet 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 dashed line in Fig.

5B, while making the emission spectrum so broad as to tail out to 750nm. This makes it

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/0r La. Proportion of substituting A1

with Ga is preferably from Ga:Al=l:l to 4:6 in consideration of the light emitting

efficiency and the wavelength of emission. Similarly, proportion of substituting Y with

Gd and/or La is preferably from Y:Gd and/or La=921 to 1:9, or more preferably from

Y:Gd and/or La=4zl to 2:3. Substitution of less 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 luminance steeply.

[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 oxides at

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 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.

[0145] In the second embodiment, the two or more kinds of yttrium—aluminum-

gamet 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 kinds of 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 enables efficient

absorption and emission of light.

[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 makes it 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

made by 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 made by 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 component installed 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 of the nitride

semiconductor, and is 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.

gPlanar 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 embodiment is 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 epoxy resin.

A reflector film 707 containing a white diffusion agent is arranged on one of principal

planes of the optical guide plate 704 where the dispersive sheet 706 is not formed, for the

purpose ofpreventing 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 where the light emitting component is not

provided, in order to improve the 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 of the 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) whereon a translucent conductive pattern is formed.

[0153] Now referring to Fig. 8 and Fig. 9, a planar light source according to

another embodiment of the present invention will be described below. The light emitting

device shown in 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

phosphor and is 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 planar state by the

'optical guide plate 704, then converted to white light by a dispersive sheet 706 which

contains phosphor formed on one of the principal plane of the optical guide plate 704,

thereby to output white light in planar state. The phosphor may be either 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 shown in 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 LED display device 601, having white light

emitting diodes 501 shown in Fig. l or Fig. 2 arranged in matrix configuration in a casing

504 as shown in Fig. ll, 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 light 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, making it

possible to simplify the configuration of the drive circuit and make the display device at 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 and the 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 imposes less 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 of time.

(Embodiment of another display device emploflng 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 lower or 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 RGB light 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 fiom 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 when the driver is turned off.
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gTraffic signalt

[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. The traffic 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 as a set

of light emitting diodes. Two or more sets 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 power lines 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 rubber filler. 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 of the 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 higher reliability 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 toward, outside may be

either continuous or intermittent. Therefore, desired number of the light emitting diodes

and desired number of the sets of light emitting diodes can be selected depending on the

display area of the LED display device. This signal is, even when one of the sets of light

emitting diodes or part of the light emitting diodes fail to illuminate due to some trouble,

capable of illuminate evenly in a circular configuration without color shift by means of
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