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

AO 120 (Rev. 08/10)

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

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

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

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

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

March 23, 2016 Central District of California
PLAINTIFF DEFENDANT

Nichia Corporation VIZIO,Inc.

  PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

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

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

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

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

5

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

DATE INCLUDED INCLUDED BY

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

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK   
ww

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

  
 

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

23739027.1  



Case 8:15-cv-G1963-DMG-KES Documernti4 Filed G2/23/16 Page lofi Page 1D #41

AO 120 (Rev. 08/10}

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

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

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

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT

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

VIZIO, Inc. | Vizo, inc.

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

DATE INCLUDED

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

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

DECISION/JJUDGEMENT

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

(BY) DEPUTY CLERE DATE

KIRY K. GRAY : G. Kami 3/23/2016
 
Copy i-—U pon initiation of action, mail this copy to Director Capy 3-—U ponterminating ofaction, mail this capy te Director
Copy 2---Upon filing document adding patent(s), vaail this copy to Birector Capy 4-—Case file copy
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UNITED STATES DEPARTMENT OF COMMERCE

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

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

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

 
12/942,792 11/13/2012 8309375 0020-5147PUS12 2357

2292 7590 10/24/2012

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

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

The Patent Term Adjustmentis 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

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

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

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

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

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

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

IR103 (Rev. 10/09)
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PARTB - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

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

 

 

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

 

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH, Lip Certificate of Mailing or Transmission
PO BOX 747 I hereby certify that this Fee(s) Transmittal is being deposited with the United

§ CHURCH. VA 22040-0747 States ostal nervice with sulficientpostage for first class mailin an enveloFALL ; S addressed to the Mail Sto address above, or being facsimiletransmitted to the USPTO (B71) 273-2885, on the date indicated below.
Wepositor's name)

(Signature)

Mate)

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS 12 2357

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

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

NO $0 $2040"nonprovisional gre TTTO- $300 10/12/2012
aoe.

MUSTAPHA, ABDULFATTAH B 2812 438-02 1000
 

 
 
 

 

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

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

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

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

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

1 Birch, Stewart, Kolasch & Birch, LLP 

 

 

   

3. ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT (printor type)

PLEASE NOTE:Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute forfiling 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) : LJ individuar 2 Corporation or other private group entity LY Government 

4a. The following fee(s) are submitted: 4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above)
XJ issue Fee LV A cheekis enclosed.
Ry Publication Fee (No small entity discount permitted) bs Paymentby credit card. Form PTO-2038is attached.
(LY Advance Order - # of Copies Dd The Directoris hereby authorized to charge the peapired fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number _02-2448 (enclose an extra copy ofthis form). 

5. Changein Entity Status (from status indicated above)

(Ya. Applicant claims SMALL CY status. See 37 CER ath Ly b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).oo
NOTE:The Issue Fee and Pu g

‘ d

\

ycation Muired) ac¢ yonyanyone otherthan the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the record\ d\ GA ‘radg Of fige.

yy, {

   

 

   

 
 
 

 SERS Date__October 11, 2012 Authorized Signature’

Typed or printed name __D. Richard Anderson Registration No.__40,439 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the 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 I2 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, PO.
Box 1450, Alexandria, Virginia 223 13-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit displays a valid OMB control number. 

 PTOL-85 (Rev. 02/11) Approvedfor use through 08/3 1/2013. OMB0651-0033 US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

od
TCL 1002, Page 4



Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

fetemo

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

BasicFiling:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1770 1770

1 300 300Publ. Fee- early, voluntary, or normal 1504
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_ . Sub-Total in

Total in USD (S$) 2070
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Electronic AcknowledgementReceipt

ee

imine

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

ee

Paymentinformation:

 
Submitted with Payment yes

Payment Type Credit Card

Deposit Account 022448

Authorized User ANDERSON, RICHARDD.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

 
TCL 1002, Page 7



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

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

115405

Issue Fee Payment (PTO-85B) 2012101 1lssueFee.pdf
3a11e84b2205 7a224780d23d6b7a272619

0d4496

Information:

Fee Worksheet (SB06) fee-info.pdf
fce7100ff15178123825f208d61 f309df9c78f

8

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
TCL 1002, Page 8



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

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

Substitute for form 1449A/PTO Complete if Known
Application Number

INFORMATION DISCLOSURE Filing Date
STATEMENTBY APPLICANT First Named inventor

(Use as many sheets as necessary) Examiner Name A.B. MUSTAPHA

U.S. PATENT DOCUMENTS

Examiner Document Number Publication Date Nameof Patentee or Pages, columns, Lines, Where
initial . 2, MN-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number- Kind Code“ (if known) Figures Appear
IRMJ_|_1_[us-201210182867 - 05-31-2012

US-3, 882,502 05-06-1975 Peabody et al.HAR

 

 

 

Pages, columns, Lines, Where
Publication Date Name of Patentee or elevant Passagesor RelevantMM-DD-YYYY Applicantof Cited

Document Figures Appear

Examiner
Initial *

 

 

   
Examiner . ; ,
Signature /Abdulfattah Mustaoha/ Considered
* EXAMINER:Initialif reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
Considered. Include copy ofthis 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 numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6. Applicantis to place a check mark here if English language
Transiation 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
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending uponthe individual case. Any comments
on the amountoftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.
SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assisstance in complefing the form, call 1-800-PTO-9199 (1-800-786.9199) and selecf option 2.
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PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

 
 
 
 

 
 

 

 
 

Complete if Known

12/942,792

11-09-10

Yoshinori Shimizu

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE
STATEMENTBY APPLICANT

 
  
 

Application Number

 
 

 
 Filing Date

 
 
 

 

 

First Named Inventor

Art Unit

 

 
 

 

(Use as many sheets as necessary)

 Examiner Name

NON PATENT LITERATURE DOCUMENTS

Examiner Clte Include nameofthe author(in CAPITAL LETTERS), title of the article (when appropriate), title of the

A.B. MUSTAPHA

0020-5147PUS12 
 

initial * . item (book, magazine, journal, serial, symposium, catalog,etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.

 
U.S. Office Action in co-pending application no. 12/689,681 dated September7, 2012.

  

 

  

 

  

 

 

 

 
Examiner /Abdulfattan Mustapha/ Date 40/02/2012Signature Considered 

* EXAMINER:Initialif reference considered, whetheror notcitation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
considered. Include copy ofthis form with next communication to applicant.
1. Applicants uniquecitation designation number. (optional) 2, Applicantis to place a check mark hereif English ianguage Translation is attached.
This collection of information is required by 37 CFR 1.87 and 1.98. Theinformation is required to obtain orretain a benefit by the public whichistofile (and by the USPTO
to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assisstancein completing the form, calif 1-800-PTO-9199 and Selectoption 2.

TCL 1002, Page 10



PTO/SB/17 (09-11)
Approved for use through 01/31/2014. OMB 0651-0032

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

FEE TRANSMITTAL

Se —— TF erarinerione [AMUSTAPHEApplicant claims small entity status. .

TOTAL AMOUNT OF PAYMENT|($) 180.00 Attorney Docket No. |0020-5147PUS12

METHOD OF PAYMENT(checkall that apply)

[| check [+Jcreait Card L_TMoney Order LTnone LJother (pleaseidentify):
Deposit Account Deposit Account Number: 92-2448 Deposit Account Name; Birch, Stewart, Kolasch & Birch, LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)

 

 
 
 

 

 
 

 
 
 
   
 
 

 

 

 

 

  
 

  
 [|Charge fee(s) indicated below [| Charge fee(s) indicated below, exceptforthefiling fee

Charge any additional fee(s) or underpayments of fee(s) [vy] :v | Credit any overpaymentsAieeeeran y overbay
WARNING:information on this form may become public. Credit card information should not be included on this form. Provide credit card
Information and authorization on PTO-2038.

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES

  
  
 

 

 
 
 

  

   
   

  
  

    
    
  
  

  
 

FILINGFEES SEARCH FEES EXAMINATION FEESSmallEntity Small Entity Small Entity
Application Type Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fees Paid ($)
Utility 380 190 620 310 250 125

Design 250 125 120 60 160 80
Plant 250 125 380 190 200 100

Reissue 380 190 620 310 750 375

Provisional 250 125 0 0 0 0

2. EXCESS CLAIM FEESSmallEntity
Fee DescriptionFee($) Fee ($)
Each claim over 20 (including Reissues) 60 30
Each independent claim over 3 (including Reissues) 250 125
Multiple dependent claims 450 225

Total Claims Extra Claims Fee ($) Eee Paid ($) Multiple Dependent Claims
~ 20 or HP = 0 x = 0.00 Fee ($) Fee Paid ($)

HP = highest numberoftotal claims paid for,if greater than 20.

Indep. Claims Extra Claims Fee ($) Fee Paid ($)
-3o0rHP = 0 x = 0.00  

  
 

HP = highest numberof independentclaimspaid for, if greater than 3.

3. APPLICATION SIZE FEE ~ . ;
If the specification and drawings exceed 100 sheets ofpaper (excludingelectronically filed sequence or computer

listings under 37 CFR 1.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

 
  

   
  
 
 
 

 

 

Total Sheets Extra Sheets Numberof each additional 50 or fraction thereof Fee ($) Fee Paid ($)
- 100 = 0 /50= 0 (round up to awhole number) x = 0.00

4, OTHER FEE(S) Fees Paid ($)  
 
 
 

  
 

Non-English Specificatie

Other (e.g., late
$130 fee (no small entity discount)

Eeeeheeeeee heseaaa

SUBMITTED BY NAWALStOf/

. ' XQ KON / Registration No.eureOZR SS a
Name(Print/Type)j D. Richard Anderson

This collection of information is required by 37 CFR 1,136. The information is required to obtain or retain a benefit by the public whichisto file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upontheindividual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Telephone 793.205-8000

Date September 26, 2012 



Docket No.: 0020-5147PUS12

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZUet al.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November09, 2010 Art Unit: 2812

For:_LIGHT EMITTING DEVICE AND DISPLAY—Examiner: A.B. MUSTAPHA

INFORMATION DISCLOSURE STATEMENT

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

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

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

are provided.

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

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

beenrelied upon foran earlier filing date under 35 U.S.C. § 120:

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

12/028,062 filed February 8, 2008 (oh

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py

TCL 1002, Page 12



Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 2 of 6

Hl. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

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

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

follows:

CJ b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

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

communication that indicates the degree of relevanceis attached.

vi c. OTHER:The following additional information is provided.

US 3,882,502 and US 2012/0132857 were cited in an Office Action issued in co-pending

US Application 12/689,681 dated September 7, 2012.

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

The undersigned herebystates that:

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

communication from a foreign patentoffice in a counterpart foreign application not more than 30

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

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

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

the communication from the foreign patent office; or

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

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

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

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

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

the communication from the foreign patent office; or

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py

TCL 1002, Page 13



Application No.: 12/942,792 Docket No.: 0020-5147PUS12

Page 3 of 6

Mi c. Noitem of information contained in the IDS wascited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of IDS was known to any

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

IDS;or

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

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

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

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

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

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

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

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

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

filing of this statement.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12

Page 4 of 6

V. STATEMENT UNDER37 C.F.R. § 1.704(d)(1)

Patent Term Adjustment Reduction Should Not Apply

O The undersigned herebystates:

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98

and will not be considered a failure to engage in reasonable efforts to conclude prosecution

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8),

(c)(9), or (c)(10), because each item of information contained in the Information Disclosure

Statement:

CO (i) Was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office, and this communication was not

received by any individual designated in § 1.56(c) more than thirty days prior to the filing

of the information disclosure statement; or

[] (i1) Is a communication that was issued by a patent office in a counterpart foreign

or international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

VI. FEES

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

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

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

filing date of an application. Nofee is required.

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

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

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

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

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 5 of 6

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

Final Office Action or before the mailing date of a Notice of Allowance or before an action that
 

otherwise closes prosecution in the application (see 37 C.F.R. § 1.97(c)(1)).

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

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

Vv 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 or after an action that

otherwise closes prosecution in the application (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.

VII. PAYMENT OF FEES

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

CL]=Nofee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Page 6 of 6

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: September 26, 2012

 
. SO

Registration No.: 40,439
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

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

Attachment(s):
PTO/SB/08

Document(s)
Foreign Patent Office Communication
Foreign Search Report
Fee

Other: Cof-
ONOORR

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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PTO/SB/08a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

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

Substitute for form 1449A/PTO Complete if Known
Application Number 12/942,792

INFORMATION DISCLOSURE Filing Date
STATEMENT BY APPLICANT First Named Inventor

2812

(Use as many sheets as necessary) Examiner Name A.B. MUSTAPHA

U.S. PATENT DOCUMENTS

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

Figures Appear

 

 

 

Examiner Foreign Patent Document
Initial * Name of Patentee or

Country? Number*Kind Code(if known)® Applicantof CitedCode Document  

 

 

 
   

Examiner

Signature Considered

 
* EXAMINER:Initialif reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
Considered. Include copy ofthis 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 numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6. Applicantis to place a check mark here if English language
Transiation 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
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending uponthe individual case. Any comments
on the amountoftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.
SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assisstance in complefing the form, call 1-800-PTO-9199 (1-800-786.9199) and selecf option 2.
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PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

 
 
 

 
 

Complete if Known

12/942,792

11-09-10

Yoshinori Shimizu

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE
STATEMENTBY APPLICANT

 
  

 

Application Number

 
 

 
 Filing Date

 
 
 

First Named Inventor

Art Unit 
 

 
 

 

(Use as many sheets as necessary)

 Examiner Name

NON PATENT LITERATURE DOCUMENTS

Examiner Include nameofthe 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.

U.S. Office Action in co-pending application no. 12/689,681 dated September7, 2012.

A.B. MUSTAPHA

0020-5147PUS12 
 

  

 

 

 

  

 

 

 

 
Examiner

Signature Considered

 
* EXAMINER:Initialif reference considered, whetheror notcitation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not
considered. Include copy ofthis form with next communication to applicant.
1. Applicants uniquecitation designation number. (optional) 2, Applicantis to place a check mark hereif English ianguage Translation is attached.
This collection of information is required by 37 CFR 1.87 and 1.98. Theinformation is required to obtain orretain a benefit by the public whichistofile (and by the USPTO
to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assisstancein completing the form, calif 1-800-PTO-9199 and Selectoption 2.
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

mee

TCL 1002, Page 20

Description Fee Code Quantity 



Miscellaneous:

Total in USD($)
 Submission- Information Disclosure Stmt 1806 jie|
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Electronic AcknowledgementReceipt

ee

imine

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

ee

Paymentinformation:

 
Submitted with Payment yes

Payment Type Credit Card

Deposit Account 022448

Authorized User ANDERSON, RICHARDD.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

431816

20120926IDS.pdf
edaf928dbe060c01 76fc1 5b07b5436a7229}

Multipart Description/PDFfiles in .zip description

DocumentDescription

Miscellaneous Incoming Letter

Transmittal Letter

b850e066ac202b2cef5d 963 38f9bc44f65c
94d1

Fee Worksheet (SB06) fee-info.pdf
335 1edc7655c85b1d26762d18a3 1c60f781

Jeabb

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/08a (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

Substitute for form 1449A/PTO Complete if Known

Application Number 12/942,792
INFORMATION DISCLOSURE Filing Date
STATEMENT BY APPLICANT First Named Inventor

2812

(Use as many sheets as necessary) Examiner Name A.B. MUSTAPHA

U.S. PATENT DOCUMENTS

Examiner|Ci Document Number Publication Date Nameof Patentee or Pages, columns, Lines, Where
_ 2. MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number- Kind Code“ (if known) Figures Appear

 

 

 

 

 

 

 

FOREIGN PATENT DOCUMENTS

Examiner|Cite Foreign Patent Document Pages, columns, Lines, Where}
Initial * No.1 Publication Date Nameof Patentee or Relevant Passages or Relevant

Country’ iymber4Kind Code (if known)® MM-DD-YYYY Applicantof CitedCode Document Figures Appear  

JP 7-335942  
  
  
  

   
Examiner , es ot Date
Signature /Abduifaitah Mustaph Considered

 
* EXAMINER:Initial if reference considered, whether ornotcitation is in conformance with MPEP608. Draw line throughcitation if not in conformance and not
Considered. Include copyof this form with next communication to applicant. 1. Applicant's unique citation design number(optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the documeni, bythe two-letter code (WIPO Standard ST.3). 4. For
Japanese patent documents, the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WiPO Standard ST. 16 if possible. 6. Applicantis to place a check mark here if English language
Transiation ts 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. Timewill vary depending uponthe individual case. Any comments
on the amountof time you require te complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.
SEND TO: Commissionerfor Paterits, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assisstance in completing the form, calf 1-800-PTO-9199 (1-800-786.9199) and select option 2.
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PTO/SB/08b (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

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

Substitute for form 1449B/PTO Complete ifKnown

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT ~~ 11-08-10_First Named Inventor

(Use as many sheets as necessary) Art Unit
Examiner Name A.B. MUSTAPHA

Momey poe wumper eanareest2

NON PATENTLITERATURE DOCUMENTS

Examiner Include nameofthe 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.

Singaporean Examination and Search Report issued on July 2, 2012 in counterpart Singapore Patent
Application No. 201007151-2.

Singaporean Examination and Search Report issued on July 5, 2012 in counterpart Singapore Patent
Application No. 201007150-4.

 

 

 

  

 

  

  
Examiner lAbcuifattah M ha/ Date MAINA/Aodulfatiah Mustapha, Considered 08/21/2012

* EXAMINER:Initial if reference considered, whether ornot citation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. include copyof this form with next communication to applicant.
4. Applicants unique citation designation number.(optional) 2. Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 4.97 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 uponthe individual case. Any comments on the amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.
SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assisstance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS12 2357

2292 7590 08/09/2012

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747 MUSTAPHA, ABDULFATTAH B

FALLS CHURCH, VA 22040-0747 ART UNIT PAPER NUMBER

2812

 
  NOTIFICATION DATE DELIVERY MODE 

08/09/2012 ELECTRONIC

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

Thetime periodfor reply,if any, is set in the attached communication.

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

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

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

CONTROLNO. PATENTIN REEXAMINATION

12/942,792 09 November, 2010 SHIMIZU ET AL. 0020-5147PUS 12

EXAMINER

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 ABDULFATTAH MUSTAPHA
FALLS CHURCH, VA 22040-0747

ARTUNIT PAPER

2812 20120801

DATE MAILED:

 

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

Commissionerfor Patents

The IDS of 07/23/2012 is considered.

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812

 
PTO-90C (Rev.04-03)
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PTO/SB/08a (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

Substitute for form 1449A/PTO Complete if Known

Application Number 12/942,792
INFORMATION DISCLOSURE Filing Date
STATEMENT BY APPLICANT First Named Inventor

2812

(Use as many sheets as necessary) Examiner Name A.B. MUSTAPHA

U.S. PATENT DOCUMENTS

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

Figures Appear
~ US-5,247,533

US-5,408,120No

 

 

 

 

 

 

 

 

Examiner Foreign Patent Document
Initial * No. 4 Nameof Patentee or

Country? Number‘ Kind Code(if known)? Applicantof CitedCode Document
JP 7-335942

Examiner

Signature Considered

 

  

  

  

  
    
 

* EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 608. Draw line through citation if not in conformance and not
Considered. Include copyof this form with next communication to applicant. 1. Applicant’s unique citation design number(optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the documeni, bythe two-letter code (WIPO Standard ST.3). 4. For
Japanese patent documents, the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WiPO Standard ST. 16 if possible. 6. Applicantis to place a check mark here if English language
Transiation ts 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
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(54) FULL-COLOR LED DISPLAY

(57)Abstract:
PURPOSE:To obtain the stable white balance with high
luminance and small power consumption by a method
wherein a green color LED and a blue color LED which
have respectivelight emitting chips madeof gallium
nitride system compound semiconductor are combined
together.
CONSTITUTION: Respective lead frames of a red color
LED, a green color LED and a blue color LED (B) are
electrically connected to the surface of a board 1 on
which wiring patterns are formed. The green color LED
has a greenlight emitting chip 3G which is composed of
a sapphire substrate and a gallium nitride system

compound semiconductorlayer built up on the sapphire
substrate and whose dimensions are 100 £m thick and
350 “£m square. The green light emitting chip has a
double—hetero structure composed of an InGaN active
layer and a GaAIN cladding layer. The blue color LED
(B) has a blue light emitting chip whose dimensions,
etc., are the same as thoseof the green light emitting
chip 3G except that the composition of the InGaN active layeris different. Further, in order to
adjust directional characteristics, the substrate of the red light emitting chip 3R of the red
color LED is polished.
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* NOTICES *

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

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

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

[Claim(s)]
[Claim 1]A full color LED display comprising:
A red LED lamp which constitutes stroke matter.

A green LED lamp.
A light emitting chip in which said green LED lamp and a blue LED lamp consist of a gallium
nitride system compound semiconductorin a full color LED display which a blue LED lampis
connected on the same board, and changes.

[Claim 2]A full color LED display given in Claim 1 in which a half angle of the directional
characteristics of the aforementioned red LED lamp is characterized by being the same as that
of a half angle of the directional characteristics of a green LED lamp and a blue LED lamp.
[Claim 3]With resin or glass, the mold of the aforementioned red LED lamp, a green LED lamp,
and the blue LED lampis carried out to the shape of a lens, they change, and a light emitting
chip The peak of a mold lens of the aforementioned red LED lamp, Distance with the surface of
a light emitting chip which it had in the red LED lamp The peak of a mold lens of said green LED
lamp and a blue LED lamp,A full color LED display given in Claim 2, wherein it is adjusted so
that it may become substantially equal to distance with the surfaceof a light emitting chip
which it had in the green LED lamp and a blue LED lamp, and a half angle of the directional

characteristics of a red LED lampis adjusted.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.**«* Shows the word which can not be translated.

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

[Detailed Description of the Invention]
[0001]
[Industrial Application]The LED lamp to which the mold of the light emitting chip was carried out
with resin, glass, etc. as for the present invention. Red LED, green LED, and blue LED which
constitute stroke matter especially are related with the full color LED display whichis
connected on the same board and changes about the LED display which connects on the same
board it (is hereafter called LED). [ two or more ]
[0002]
[Description of the Prior Art]That with which the light emitting chip installed on the leadframe
was able to compare regularly LED sealed by lens shape with resin, glass, etc. on the substrate
is known by the LEDdisplay. Although the thing of the multicolor which used red LED and green
LED is already put in practical use by the present LEDdisplay, the full color display has not yet
resultedin utilization in a trial production stage.
[0003]As for the full color LED display made as an experiment now, SiC is used for red LED as
a material of a light emitting chip at GaP and blue LED at GaAlAs, GaAsP, and green LED.
However, compared with the luminous intensity of red LED, the luminous intensity of green LED
and blue LED was low, and since blue LEDin particular had 1/100 or less, there was a fault that
a high-intensity display was not obtained.
[0004]The aforementioned display has increased the number of green LED and blue LEDto the
numberof red LED in stroke matter in order to compensatethis fault, but when the number of
LED in stroke matter increases, the resolution of the whole display worsens and, moreover,
there is a fault that power consumptionis large. Since the directional characteristics of each
LED differed when the light ratio of LED of each luminescent color and what is called a white
balance are using LED which consists of three kinds of light emitting chips when displaying
white further again, there was a fault of not being fixed.
[0005]
[Problem to be solved by the invention]Accomplish the present invention in order to solve the
above-mentioned fault, and the place made into the purpose uses LED with high luminous
intensity, and realize little display of power consumption with high-intensity, and. It is in realizing
the full color LED display in which the white balance stable by combining LED which can
furthermore adjust directional characteristics easily is obtained.
[0006]
[Meansfor solving problem]In order to improve the luminosity of a full color LED display,it is
necessary to use high green LED and blue LED of luminous intensity first. Directional
characteristics need to arrange in in order to obtain the stable white balance a few LED which
corresponded as muchaspossible to stroke matter. We newly find out the blue LED and green
LED which can satisfy the demand simultaneously, and came to solve the above-mentioned
problem. Namely, the full color LED display of the present invention, In the full color LED display
in which it is connected on the same substrate and red LED which constitutes stroke matter,

green LED,and blue LED change, above-mentioned green LED and blue LED are provided with
the light emitting chip which consists of a gallium nitride system compound semiconductor.
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[0007]The 2nd of the present invention is characterized by the half angle of the directional
characteristics of red LED being the same as the half angle of the directional characteristics of
green LED andblue LED. Thatis, since it is blue LED and a green LED identical material, the
directional characteristics of the conventional red LED are adjusted to green and blue LED.
[0008]With resin or glass, the mold of the 3rd of the present invention is carried out to the
shapeof a lens, it changes, and a light emitting chip red LED, green LED, and blue LED The
peak of the mold lens of the aforementioned red LED lamp, Distance with the surface of the
light emitting chip which it had in the red LED lamp The peak of the mold lens of the above—
mentioned green LED lamp and a blue LED lamp,It is adjusted so that it may become
substantially equal to distance with the surface of the light emitting chip which it had in the
green LED lamp and a blue LED lamp, and the half angle of the directional characteristics of a
red LED lampis adjusted. It cannot be overemphasized that green LED and blue LED are
provided with the light emitting chip which consists of a gallium nitride system compound
semiconductor.

[0009]In red LED used in the LED display of the present invention, LED provided with the
material of the conventional light emitting chip can be used, these LED has the degree of
luminescentlight of 1 cds or more, and, as for the radiant power output, GaAlAs, GaAsP,etc.
have 1 mW or more.

[0010]Next, these are provided with thelight emitting chip which consists of a gallium nitride
system compound semiconductor (InXAIYGal1-X-YN, 0<=X, 0<=Y, X+Y<=1) as mentioned above
although it is green LED and blue LED which are the characteristics of the present invention.
Asfor the light emitting chip, it is preferable that it is terrorism structure in the double which
makes InGaN an active layer and makes GaN or GaAlIN a cladding layer. Because, thelight
emitting chip which makes InGaN an active layer can change the luminescent color even to a
green region from the region of the wavelength of 380 nm — 580 nm, and purple—-blue by making
composition ratio (In/Ga) to Ga ofIn or less into 0.4. Since a gallium nitride system compound
semiconductoris a transited [ directly ] type semiconductor, whenit considersit as a light
emitting chip, it can realize LED with high luminous intensity. That in which both have 1 cds or
moreis specifically used for the degree of luminescentlight of green LED used for the LED
display of the present invention, and blue LED, and, as for optical power, it is preferable to use a
thing of 0.5 mW or more.
[0011]As for the half angle of red, green, and blue LED,it is preferable to adjust to the range of
**20 degrees — **70 degrees to the center of a LEDlens.It is because luminosity will become
low if larger [ if smaller than 20 degrees, the directivity of a display will become strong and a
white balancewill not be stabilized easily, and ] than 70 degrees.
[0012]Although there are various methodsin adjusting the half angle of each LED, when green
LED and blue LED are used as the light emitting chip which consists of a gallium nitride system
compound semiconductor, the height of the surface of a red LED chip is equalized with the
height of a gallium nitride system compound semiconductorlight emitting chip, and a half angle
is adjusted. Because, the thickness of a gallium nitride system compound semiconductorlight
emitting chip is only 150 micrometers or less, and the GaAlAs whichis a light emitting chip of
red LED is not less than 300 micrometersin the thickness to it. The directional characteristics

of three kinds of LED can be doubled by using in many cases what has the same shapeof lead
frame and lens shape for LED used onadisplay, and doubling the height of the surface of the
chip of red LED with green and blue LED,if these are the same. This is a characteristic effect
at the time of the thickness of a light emitting chip using a gallium nitride system compound
semiconductorlight emitting chip of 150 micrometers or less for green LED and blue LED, and
using the light emitting chip consisting of material which is different from a gallium nitride
system compound semiconductorin a top thicker than 150 micrometers for red LED.
[0013]
[Function]By using as the identical material the light emitting chip which constitutes green LED
and blue LED, the LED display of the present invention can do lens shape of the resin etc.
which seal the size of a light emitting chip, the form of the leadframe whichplacesalight
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emitting chip, a light emitting chip, and a leadframe asit is the same. Since this green and blue
LED are the same,the half angle of a mold lens is also the same, and whena displayis
constituted, it can do that it is easy to stabilize a white balance.
[0014]A gallium nitride system compound semiconductoris also a transited [ directly ] type
semiconductor, and, as for LED using this, the luminous intensity of 1 cds or more and 0.5 mW
or more of optical power have both. therefore, by using such LED as a green component and a
blue component, rather than the display constituted from a conventional material, the number of
LED is lessened, and is boiled markedly, and what has high luminosity can be realized.
[0015]What is necessary is to adjust only red LED for adjusting the half angle of a mold lens,
since green LED and blue LED are the same. A half angle can be adjusted by equalizing the
distance of the surface of the light emitting chip which is in red LED for that purpose, and the
peak of a mold lens with green LED and blue LED. Thereby,all of the half angle of 3 colorswill
gather, and it becomespossible to obtain the stable white balance.
[0016]
[Working example]Fig. is a plan view showing one working example of the full color LED display
of an application concerned. this shows the display screen —- red LED (R), green LED (G), and
blue LED (B) —- one piece is arranged in the shapeof [ each ] delta, and forms stroke matter,
respectively. Fig.2is a schematic cross section showing the structure of the stroke matter of
the display of Fig.1, and the leadframe 2 of red LED (R), and green LED (G) and blue LED (B)is
electrically connected to the surface of the substrate 1 by which pattern wiring was carried out,
respectively.The leadframe in particular of blue LED is notillustrating.
[0017]Red LED (R) has the redlight chip 3R of 100 micrometers in thickness, and a 350-
micrometer angle which laminated GaAlAs on a GaAs substrate.
The mold of the leadframe 2R on whichthe light emitting chip 3R was placed is carried out to
the shape of a lens with a transparent epoxyresin, and it forms the mold lens 4.
By grinding a GaAs substrate, the thickness of the red light chip 3R is adjusted so that it may
become the sameas that of the thickness of a green emission chip and a blue light chip. As for
the mold lens 4, the mold of the half angle of the directional characteristics is carried out using
B, G, and a mold that will R all be **30 degrees from a lens center. The luminousintensity of
this red LED (R) has 2 cds and a luminous wavelength of 640 nm in 10 mA and 2V.
[0018]Next, green LED (G) has the green emission chip 3G of 100 micrometers in thickness, and
a 350-micrometer angle which laminated a gallium nitride system compound semiconductor on
silicon on sapphire.
A green emission chip makes InGaN an active layer, and let it be terrorism structure to double
which makes GaAlIN a cladding layer.
This green emission chip 3G is also placed on the leadframe 2R and the leadframe 2G of
identical shape, and the mold is carried out with the same lens shape as red LED (R) with the
same transparent epoxyresin 4. The luminous intensity of this green LED (G) has 4 cds and a
luminous wavelength of 420 nm in 20 mA and 3.6V.
[0019]Next, blue LED (B) only differs in composition of InGaN of the green emission chip 3G
and anactive layer, it is the same in thickness andall sizes, and the luminousintensity of blue
LED has 1 cd and a luminous wavelength of 360 nm in 20 mA and 3.6V.
[0020]By grinding the substrate of the red light chip 3R of the aforementioned red LED (R), in
order to adjust directional characteristics, Distance (Ir) from the surface of the chip to the peak
of the mold lens 4R is made substantially equal to the distance (lg) from the surface of the
green emission chip 3G of above-mentioned green LED (G) to the peak of the mold lens 4G.It
cannot be overemphasized that green LED (G) and blue LED (B) are the same.
[0021]The plan view showing the form of the red light chip 3R seen from the mold lens 4Rside
and the plan view showing the form of the green emission chip 3G similarly seen from the mold
lens 4G side are compared and shownin Fig.3. The slash part of Fig.3shows the light-emitting
part of the light emitting chip. It cannot be overemphasized that the form of the green emission
chip 3G and theblue light chip 3B is the same. As mentioned above, since the green emission
chip 3G is using sapphire as the substrate, as shownin this figure, positive and negative two
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electrodes are formed from the same surface side. The chip central part is made to emit light
by arranging the position of the ball at the time of furthermore carrying out the wire bond of the
two electrodes on a diagonalline. On the other hand, it arranges the ball on a corner by the
presentinvention that a ball of a red light chip is usually provided by central part of the
rectangular chip.
Therefore, a light-emitting part of the red light chip 3R is carried out in the center.
Thus, it becomespossible by doubling the position of the light-emitting part of the red light chip
3R with the green emission chip 3G and the blue light chip 3B to improve the directivity of a
LED display further.
[0022]In delta arrangement, LED of R, G, and B every one piece each as mentioned above the
pixel carried out, When the full color LED display of the present invention was obtained by
arranging the length 480 and width every 640, the luminosity was tens times bright compared
with what uses the conventional green LED and blue LED, and usable enough outdoors.
Furthermore, the white balance was adjusted very well and this display had the white of the
same color tone in the angle of **30 degrees from the display transverse plane.
[0023]
[Effect of the Inventionlaccording to [ as described above ] the present invention — red LED,
green LED,and each blue LED —sincerealization of a full color display is attained by every [ a
piece ], stroke matter can be made small compared with the conventional display, and resolution
is markedly alike and improves. Also in directional characteristics, since green LED and blue
LED are identical materials, what is necessary is to adjust only red LED, when 3 colors is put in
order on a display, and maintenanceis also dramatically easy.
[0024]Further again the chip size of the light emitting chip of the conventional red LED as a
secondary effect, Usually, by below a 200-micrometer angle making the redlight chip size into
the 350-micrometer angle of the same size as a green emission chip and a blue light chip by the
present invention to very small one, Directional characteristics can be made further easy to
double, and thelife of the red LED itself becomes good and the reliability of a display improves.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.**«* Shows the word which can not be translated.

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

[Brief Description of the Drawings]
{Drawing 1]The plan view showing one working example of the full color LED display of the
present invention.
[Drawing2]The schematic cross section showing the structure of the stroke matter of the
display of Fig.1.
[Drawing3]The plan view comparing and showing the form ofthe red light chip 3R seen from
the mold lens side, and the form of the green emission chip 3G.
[Explanations of letters or numerals]

... substrate

... Leadframe

.. Light emitting chip

... Mold lens
hon—
[Translation done.]
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when a wavelength conversion material is contained in a
resin of LED for wavelength conversionoflight emitting
chip.
CONSTITUTION:A sealing resin of LED comprises the
first resin 11 filling up the inside of a cup 3 and the
second resin 12 encircling the first resin 11 while the
first resin 11 contains the fluorescent material

converting the light emitting wavelength of a light
emitting chip to the other wavelength or a wavelength
converting material 5 such asafilter material, etc.,
partly absorbing thelight emitting wavelength thereby
increasing the brightness, focussing efficiency due to
the wavelength conversion light reflected on the cup 3.
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* NOTICES *

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

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

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

[Claim(s)]
[Claim 1]A light emitting diode which is provided with the following and characterized by a
fluorescent substance which converts a luminous wavelength of a light emitting chip to other
wavelength, or a filter substance which absorbs a part of luminous wavelength ofa light emitting
chip containing to said first resin.
First resin in whichit is a light emitting diode which seals the wholelight emitting device by
whicha light emitting chip was placed on a bottom part of a cup which reflects luminescence of
a light emitting chip in the luminescence observation surface side by resin, and the
aforementioned resin is filled up with the aforementioned inside of a cup.
Second resin which surroundsthefirst resin.

[Claim 2]Thelight emitting diode according to claim 1 which a substance containedin resin of
said first resin is a fluorescent substance, and is characterized byfilling up with said first resin
so that it may become lower than the level surface of an edge of the aforementioned cup.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.**«* Shows the word which can not be translated.

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

[Detailed Description of the Invention]
[0001]
[Industrial Application]The present invention is converted to wavelength which is applied to a
light emitting diode (henceforth LED), especially is different in the luminous wavelength of a light
emitting chip, or relates to LED which absorbs a part of luminescenceofa light emitting chip.
[0002]
[Description of the Prior Art]Fig.2 is a schematic cross section showing one structure of the
conventional LED, and the cup providedin order to reflect in a leadframe the light emitting chip
in which 1 consists of compound semiconductors, and 2 and for 3 to reflect luminescence of a
light emitting chip in the luminescence observation surface side, and 4 are resin which seals the
whole light emitting device. Usually, highly transparent resin is chosen in order for the resin 4 to
emit luminescenceof a light emitting chip efficiently into the air, but. It is the purpose of
converting the luminescent color of the light emitting chip to others, or the fluorescent
substance which converts luminescenceofa light emitting chip to other wavelength, or the
filter substance 5 (henceforth the wavelength conversion material 5) which absorbs a part of
luminous wavelength of a luminous wavelength may be mixed into the resin 4 in order to correct
a color. In this case, usually it is mixed so that the wavelength conversion material 5 may be
uniformly distributed to the resin 4.
[0003]
[Problem to be solved by the invention]However, when the wavelength conversion material 5 is
uniformly distributed in the resin 4 for the above-mentioned purpose, as shownin this figure,
the light by which wavelength changing was carried out, or the lights into which unnecessary
wavelength was cut are scattered aboutin all directions in the resin 4, and there is a problem
that condensing worsens. The arrow of Fig.2is a figure showing typically signs that the light of a
light emitting chip strikes upon the wavelength conversion material 5, and the lights by which
wavelength changing was carried out are scattered about. That is, when the lights by which
wavelength changing was carried out are scattered about, the light volume by the side of a
luminescence observation surface decreases, and luminosity becomeslow.
[0004]When the wavelength conversion material 5 is limited to a fluorescent substance,it
approaches and LEDof the different luminescent color is installed as a new problem,there is a
problem of excessive luminescence of the fluorescent substance by other LED luminescence.
For example, green LED which contains the fluorescent substance in which green emission is
obtained with a blue light chip, If green LED is switched off and blue LED is turned on whenit
approacheshorizontally on the same flat surface and the blue LED which consists only of a
mere blue light chip is put in order, by the light which leaks and comesout of blue LED, and the
light got blocked and scattered about, The fluorescent substance of green LED is excited, it will
be in the state where green LED which wentoutlit up, and the mixed colors of both LED will
occur.

[0005]Therefore, when the place madeinto the object of this invention makes resin of LED
contain a wavelength conversion material and wavelength changing of a light emitting chip is
performed, When a fluorescent pigment is used [ and ] for the purpose of improving condensing
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of luminescence convertedfirst and raising the luminosity of LED, it sets it as another purpose
to provide LED to which mixed colors do not happen evenif it approaches and installs LED from
which wavelengthdiffers.
[0006]
[Meansfor solving problem]Thefirst resin in which LED of the present invention is LED which
seals the whole light emitting device by which the light emitting chip was placed on the bottom
part of the cup whichreflects luminescenceof a light emitting chip in the luminescence
observation surface side by resin, and the aforementioned resin is filled up with the
aforementioned inside of a cup, It consists of second resin which surroundsthefirst resin, and
the fluorescent substance which converts the luminous wavelength of a light emitting chip to
other wavelength, or the filter substance which absorbs a part of luminous wavelength ofa light
emitting chip contains to the above-mentionedfirst resin.
[0007]
[Function]In first resin for luminescence ofa light emitting chip, it converts to desired
wavelength or LED of the present invention absorbs a part of unnecessary wavelength. Thus,
although the lights by which wavelength changing was carried out are scattered aboutin all
directions,it is reflected by the cup and most scattered lights are condensed at the
luminescence observation surfaceside. that is, since the cup of an application concerned
reflects the light by which wavelength changing was carried out with the wavelength conversion
material and can be condensedwithin first resin, the condensing efficiency of converted light is
markedly alike, and improves.
[OOO8]If it is filled up with first resin containing a fluorescent substance so that it may become
lower than the level surface of the edge of a cup when a wavelength conversion material is used
as a fluorescent substance, the mixed colors between LED can be prevented byinterrupting an
incident light on the edge of a cup from the exterior, and not reaching even a fluorescent
substance.If it says simply, when keeping the first resin that makes the cup depth deep and
contains a fluorescent substance from overflowing a cup, the excitation source of a fluorescent
substance can berestricted only to the luminous wavelength of a light emitting chip.
[0009]
[Working example]Fig.1 is a schematic cross section showing the structure of LED of one
working example of an application concerned, and is taken as the structure which sealed the
whole light emitting device which placed like Fig.2 the light emitting chip 1 which consists of
compound semiconductors on the leadframe 2 which has the cup 3 by resin.However, a different
place from Fig.2, sealing resin consists of the first resin 11 filled up with cup 3 inside, and the
second resin 12 which surroundsthefirst resin, to the first resin 11, it converts to other

wavelength or the wavelength conversion material 5 which is absorbed in part and to convert
contains the luminous wavelength of the light emitting chip.
[0010]An identical material may be sufficient as the material of the first resin 11 and second
resin, for example, it constitutes both from an epoxy resin, and should just make onlyfirst resin
contain the fluorescent substance 5 in LED of the present invention. It cannot be

overemphasized that it may be the same asthat of the resin 4 of Fig.2. If the wavelength
conversion material 5 is a fluorescent substance, fluorescent dye, a fluorescent pigment, a
fluorescent substance, etc., As long asit is the material which can convert the luminous
wavelength of a light emitting chip to other wavelength, what kind of thing may be used, Ifit is a
filter substance, the unnecessary wavelength of luminescence ofa light emitting chip will be
absorbed, the material which receives color purity is chosen, and the inorganic and organic filter
paints which usually have the same color as the luminescent color of a light emitting chip are
used.

[0011]In order to obtain LED of such a structure, for example in an LED manufacturing process,
pre dip the inside of a cup whichplaced the light emitting chip 1 previously by resin in order to
usually drive out the air of the cup 3, but. It can obtain by making the first resin 11 contain the
wavelength conversion material 5, when pre dipping, and sealing by the secondresin 12, after
the first resin 11 containing the wavelength conversion material 5 hardens. Thefirst resin 11
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that includes the wavelength conversion material 5 previously may be injected into cup 3 inside.
thus, the inside of 3 of a cupis filled up with thefirst resin 11 containing the wavelength
conversion material 5, most lights by which wavelength changing was carried out bythefirst
resin 11 return in the reflector of the cup 3, and by reflecting in a luminescence observation
surface, condensing of LED is markedly alike and improves.
[0012]Thefirst resin 11 and the secondresin 12 are used as a different material, and the
external quantum efficiency of the light by which wavelength changing was carried out improves
by setting up to make small the refractive index of the first resin 11 and the second resin 12 in
order, and becomeclose to the refractive index 1 of air. It cannot be overemphasized that a
material smaller than the refractive index of the light emitting chip 1 is selected into the
material of the first resin 11 in this case.

[0013]Fig.3 and Fig.4 are the schematic cross sections expanding and showing the portion of
the cup 3 of LED concerning other working examples of the present invention, and the state
with which Fig.3became convex, the surface ofthe first resin 11 hardened it, and the cup 3 was
filled up, and the state where Fig.4 became a concave conversely, and it hardened andfilled up
are shown.Sinceit fills up so that the first resin 11 containing the fluorescent substance may
become lowerthan the level surface of the edge of the cup 3 and the cup 3 is not overflowedin
which state when the wavelength conversion material 5 is used as a fluorescent substance, The
extraneouslight which excites a fluorescent substance by the edge of the cup 3 can be
intercepted, and the mixed colors of LED can be prevented.
[0014]
[Effect of the Invention]As described above, since convertedlight reflects inside a cup since
LED of the present invention hasfilled up the inside of a cup with first resin containing a
wavelength conversion material, and it is condensed, luminosity improves more than double.
When making first resin contain a fluorescent pigment, performing wavelength changing, making
the cup depth deep and keepingfirst resin from overflowing a cup, When the mixed colors
between LED do not occur,for example, a planar display is realized by LED, an image with
dramatically sufficient resolution can be acquired.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.*«* Shows the word which can not be translated.

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

[Brief Description of the Drawings]
[Drawing 1]The schematic cross section showing the structure of 1LED of the present
invention.

[Drawing2]The schematic cross section showing the structure of the conventional LED.
[Drawing3]The schematic cross section expanding and showing the portion of the cup 3 of LED
concerning other working examples of the present invention.
[Drawing4]The schematic cross section expanding and showing the portion of Kapp 3 of LED
concerning other working examples of the present invention.
[Explanations of letters or numerals]
1... Light emitting chip 2 ... Leadframe
3... Kapp 5 ... Wavelength conversion material
11... First resin 12 .. Second resin

[Translation done.]
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(54) PLANAR LIGHT SOURCE

(57)Abstract:
PURPOSE:Toprovidea planar light source wherein a
blue light emitting diode is used and white luminescence
is feasible, and wherein uniform white luminescence can
be observed.

CONSTITUTION: Light emitting diodes 1 are optically
connected with the end of a transparentlight
transmitting plate 2. A fluorescent substance that emits
light when energized by the luminescence of the blue
light emitting diodes 1 and white powder that scatters
fluorescence, are mixed. The resultant mixture is

applied to either of the major surfaces of the light
transmitting plate 2 to form a fluorescence scattering
layer 3. The wavelength of the luminescence of the blue
light emitting diodes 1 is changed through the
fluorescence scattering layer 3.
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* NOTICES *

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

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

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

[Claim(s)]
[Claim 1]A fluorescent substance which a blue light-emitting diode is optically connected to at
least one place of an end face of a transparentlight guide plate, is further excited by

luminescence of the aforementioned blue light-emitting diode by either of the main surfaces of
the aforementionedlight guide plate, and shows a fluorescence, A source of sheet-like light
which having the fluorescence scattering layer applied where white powder over which
fluorescence is scattered is mixed, carrying out wavelength changing of the luminescence of the
aforementioned blue light-emitting diode by the aforementioned fluorescence scattering layer,
and observing from the main surface side ofa light guide plate of the aforementioned
fluorescence scattering layer and an opposite hand.
[Claim 2]The source of sheet-like light according to claim 1, wherein the main-light-emission
wavelength of the aforementioned blue light-emitting diode is shorter than 500 nm and a radiant
poweroutputis not less than 500 microwatts.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.**«* Shows the word which can not be translated.

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

[Detailed Description of the Invention]
[0001]
[Industrial Application]The present invention relates to the source of sheet-like light which
starts the light source of the surface state used for the backlight of a display, an illuminated
operation switch, etc., especially can be preferably used as a backlight of a liquid crystal display.

[0002]
[Description of the Prior Art]EL and a cold cathode tube are used for the source of sheet-like
light for the backlights of the liquid crystal display generally used for a notebooksized personal
computer, a word processor,etc., for example. Itself of EL is a source of sheet—like light, a cold
cathode tube is made into the source of sheet-like light using a diffusion board, and the
luminescent color of the backlight of them is made white [ most ] now.
[0003]On the other hand,the light emitting diode (it is described as LED below.) is also usedin
part as a light source for backlights. However, by the former, when obtaining white light using
LED, since there is only an about tens of microwatts radiant power output of blue LED,in order
to realize white light using other red LED and green LED, thereis a fault that a color changeis
large that it is hard to make the characteristic of these each color luminescence LED agree.
Since those LED wasrecognized visually in the near position as a backlight even if trichromatic
LED is gathered and it arranges in the same position geometrically on the same flat surface,it
was impossible to have used a uniform whitelight source. Therefore,if large-sized, the actual
condition is properly used with EL, and most backlights of white light using LED are not known
by a cold cathode tube, small size — the medium size now at the white source of sheet-like light
of the liquid crystal backlight.
[0004Although the trial which surrounds and carries out the convert colors of the
circumference of a blue LED chip byresin containing a fluorescent substance also occurspartly
as a light source of white light or monochrome, since a chip periphery is exposed to the beam of
light of radiant intensity stronger than sunlight, degradation of a fluorescent substance poses a
problem, especially it is remarkable at an organic fluorescent pigment. Organic dye ofionicity
may cause an electrophoresis by direct-current electric field near the chip, and a color tone
may change. Even if the conventional blue LED does not have sufficient output to carry out
convert colors but carries out convert colors with a fluorescent substance,it is unusable.

[0005]
[Problem to be solved by the invention]The place which was accomplishedin order that the
present invention might solve such a fault, and is made into the purpose, Realize the source of
sheet-—like light which can be used mainly as a backlight and in which white light is possible
using LED,and.It is in providing the source of sheet-like light which can observe uniform white
light, and is in providing the source of sheet-like light which can emit light for arbitrary colors
other than white further, using the characteristic of LED excellent in reliability, and using for
various operation switches etc.
[0006]
[Meansfor solving problem]The fluorescent substance which blue LEDis optically connected to
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at least one place of the end face of a transparent light guide plate, and the source of sheet—
like light of the present invention is further excited by luminescence of the aforementioned blue
light-emitting diode by either of the main surfaces of the aforementioned light guide plate, and
showsa fluorescence, The fluorescence scattering layer applied where the white powder over
whichlight is scattered is mixed. (the main surface by the side of a fluorescence scattering
layer is hereafter called second main surface.) — it has, wavelength changing of a part of
luminescence of the aforementioned blue light-emitting diode is carried out by the
aforementioned fluorescence scattering layer, and it is observed from the main surface (main
surface by the side of luminescence observationis called first main surface below.) side of the
light guide plate of the aforementioned fluorescence scattering layer and an opposite hand
[0007]Fig.i is the plan view which looked at the light guide plate 2 of the source of sheet-like
light of the present invention from the fluorescence scattering layer 3 side. The light guide plate
2 consists of transparent materials, such as an acrylic and glass, and the light guide plate 2 and
the blue LED 1 are optically connected by embedding the blue LED 1 under the end face of the
light guide plate 2. that the blue LED 1 and the end faceof the light guide plate 2 are connected
optically in the present invention, Not to mention embedding the blue LED1, asit says
introducing the light of blue LED from the end faceof the light guide plate 2, for example, is
shownin this figure, if it says simply, It is realizable by adhering blue LED and leading
luminescence of blue LED to the endfaceof the light guide plate 2 using an opticalfiber etc.
[0008]Next, the fluorescencescattering layer 3 is scattering the fluorescencein thelight guide
plate 2 with the white pigment at the same time it comes to apply the ink which prepared the
fluorescent substance and the white pigment and it carries out wavelength changing of the
luminescence of the blue LED 1 with a fluorescent substance so that a desired color can be

observed. So that the aforementioned fluorescence scattering layer 3 may especially be made
into dot form by Fig.iand the surface brightness by theside of a first main surface may
becomefixed. It is considered as a pattern which reduces the area of the fluorescence
scattering layer 3 per unit area by the side of a second main surface, and area of the end of
LED1 and the most distant second main surfaceis further made smallalittle slightly as
compared with the maximum area as LED1 is approached. Here, ** in Fig.1expresses the
pattern of the fluorescence scattering layer 3. Although blue LED is made into the structure
allotted to one end face twopiecesin Fig.1,if a light guide plate is a quadrangle, to say nothing
of connecting LED, the number of LED will not be limited to all end faces on all sides. The
coating form of a fluorescence scattering layer and an application state can be suitably changed
so that luminescence observed from thefirst main surface side may be madeinto surface state
homogeneity according to the arrangementsituation of LED.
[0009]
[Function]Fig.2is a schematic cross section at the time of mounting the source of sheet-like
light of the present invention as a backlight of a liquid crystal panel. The scatter reflection layer
6 which is on the second main surface side of the source of sheet-like light which this shows to
Fig.1, for example from barium titanate, titanium oxide, an aluminum oxide, etc., For example, the
light reflector with which the base 7 which consists of aluminum was laminatedis installed, the
optical diffuser 5 by which the surface is considered as unevennessat the first main surface
side is installed, and these composition is not different from the backlight in particular that uses
a light source as a cold cathode tube.
[0010]As the arrow of Fig.?showsfirst, the light which came out of the blue LED 1 is emitted
to the exteriors other than a light guide plate in part near the chip, but a great portion oflight
reaches the end face ofa light guide plate in the inside of the light guide plate 2, repeating total
internal reflection. It is reflected by the reflecting film 4 formedin all end faces, and the light
which reached the end face repeats total internal reflection. At this time, a part of lights are
absorbed with a fluorescent substance, and wavelength changing of them is carried out
simultaneously, they are emitted [ a part of lights are scattered about by the fluorescence
scattering layer 3 provided at the second main surface side of the light guide plate 2 and ], and
the luminescent color observed from the first main surface side of the light guide plate 2 can
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observethelight which synthesized such lights. For example, in the source of sheet-like light
which provided the fluorescence scattering layer 3 which consists of an orange fluorescent
pigment and white pigment, by the operation described previously, the luminescent color from
blue LED becomes white, and it can observe. A color tone can be arbitrarily adjusted with the
kind of fluorescent substance, and the mixture ratio of a white pigment. At the present
invention, the main-light-emission peak of especially the luminous wavelength of one blue LED
is shorter than 500 nm, and the radiant power output needs not less than 200 microwatts of
outputs of not less than 300 microwatts still more preferably. It is because it is in the tendency
for the light source of surface state luminescence with sufficient uniform luminosity to be hard
to be obtained evenif it increases the number of blue LED which connects with the end face of

a light guide plate optically even if when it becomesit difficult to realize all the colors that a
luminous wavelength is not less than 500 nm and there are few the radiant power outputs than
200 microwatts.

[001 1]
[Working example]
[Working example 1] The fluorescence scattering layer 3 was formed in one side of an acrylic
board about 2 mm thick by screen-stencil by the dot form pattern shownin Fig.1. The
fluorescent pigment which mixed ana product FAmade from SHINROIHI chemistry—001 whose
fluorescence scattering layer 3 is a red fluorescent pigment, and the company's FA-005 which
are green fluorescence paints, Barium titanate was mixed at a ratio of 1:5 by the weight ratio as
white powder, and what distributed it in the acrylic binder was printed and formed.
[0012]Next, after cutting the acrylic board with which the fluorescence scattering layer was
formed as mentioned above according to the desired pattern and grinding all the end faces
(cutting plane) of an acrylic board, the light guide plate 2 with which the fluorescence scattering
layer 3 was formed was obtained by forming the reflecting layer 4 which becomes a polished
surface from aluminum.

[0013]Two places and a hole are provided to the end face of the aforementionedlight guide
plate 2, and it is a luminous wavelength of 480 nm to the hole. By embedding at a time one blue
LED which consists of a gallium nitride system compound semiconductor which has 1200
microwatts of radiant power outputs, respectively, the source of sheet—like light of the present
invention was acquired. When the blue LED of this source of sheet-like light was made to turn
on simultaneously, substantially uniform white surface state luminescence whichisalittle tinged
with yellowness was obtained from the luminescence observation surface side of the light guide
plate 2. the place which installed the optical diffuser 5 by which mat processing was previously
performed to the luminescence observation surface side, and thelight reflector with which the
barium titanate layer 6 was applied on the aluminum base 7 at the fluorescence scattering layer
3 side, and was used asthelight source for backlights —— from the optical diffuser 5 side —

completely —— surface state —- uniform white light was obtained. Luminosity was 55cd/m2.
[0014][Working example 2] Mix the fluorescence scattering layer 3 as yellow fluorescent dye,
and the company's Orenge-240is substantially mixed in equivalent amount as LumogenF
Yellow-083 of BASF A.G., and orange fluorescent dye, When barium titanate was formed using
the thing mixed at a ratio of 1(color):200 by the weight ratio as the fluorescent dye which
dissolved them in butylcarbitol acetate, and a white substance and also the source of sheet-like
light of the present invention was acquired like the working example 1, substantially uniform
surface state luminescence was observed. When it was considered as thelight source for
backlights still more nearly similarly, completely uniform surface state luminescence was
observed.

[0015]
[Effect of the Invention]As described above, the source of sheet-like light of the present
invention becamepossible [ realizing the source of sheet-like light by LED excellent in
reliability ] by having a fluorescence scattering layer containing the fluorescent substance which
can moreover carry out wavelength changing to the surface of one of the two of a light guide
plate by blue LED, and white powder using blue LED. And since the white powderof a
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fluorescence scattering layer has the operation which reflects the light by which wavelength
changing was carried out with the fluorescent substance, and makes it spread, thereis little
amountof the fluorescent substance used to be used, and it ends. Since an LED chip and a
fluorescent substance do not meet with a convenient thing directly, there is little degradation of
a fluorescent substance and it does not cause the tone change of the source of sheet-like light
over a long period of time. Any color tones including white can be provided by changing the kind
of a fluorescent substance and white powder, a mixed amount, etc. about a color tone.
[0016]When the radiant power output of the blue LED most preferably used as a side which
excites a fluorescence scattering layer on the other hand considers it as a not less than 200-
microwatt thing, wavelength changing can be efficiently carried out with a fluorescent
substance, and the source of sheet-like light with a bright big area can be realized. Thus, the
source of sheet-like light of an application concerned can also be used for theilluminated
operation switch not only using the light source for backlights but a fluorescent substance,etc.

[Translation done.]
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* NOTICES *

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

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

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

[Brief Description of the Drawings]
{Drawing 1]The plan view which looked at the light guide plate 2 of the source of sheet-like light
of one working example of the present invention from the fluorescence scattering layer 3 side.
[Drawing2]The schematic cross section at the time of mounting the source of sheet-like light
of one working example of the present invention as a backlight.
[Explanations of letters or numerals]
To. Blue LED

2 wae Light guide plate
3 Fluorescence scattering layer
4 ..... Reflecting layer
5 Optical diffuser
6 ..... Scatter reflection layer
i aluminum base

[Translation done.]
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

mee
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Description Fee Code Quantity 



Miscellaneous:

Total in USD($)
 Submission- Information Disclosure Stmt 1806 jie|
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Electronic AcknowledgementReceipt

a

sec

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

ee

Paymentinformation:

 
Submitted with Payment yes

Payment Type Credit Card

Deposit Account 022448

Authorized User ANDERSON,RICHARDD.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

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

443359

20120808IDS.pdf
8lafc2ed7e1 5cc63aafc686e85 af27558a01 3

ed4

Multipart Description/PDFfiles in .zip description

ee
Miscellaneous Incoming Letter

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08) pefo
Information:

4167280

Foreign Reference JP7335942.pdf
e6b0a788aceb9be939b6589012ea84 1896I]

87e0a

Information:

3183622

Foreign Reference JP7099345.pdf
albd8e4710ca48a4.a2dfee2a92c61483d31

b69bf

Information:

3820053

Foreign Reference JP7176794.pdf
25b29adbd35b4588661 Zabbc2 14cfac3 1a1

af7b4.

Information:

911518
SGSearchReportdated2012070

Non Patent Literature 2.pdf 1b085df25 1ebb0508859934ad038a61d04 3
7b63d

Information:

SGSearchReportdated2012070
Non Patent Literature 5.pdf ad0e5dded079562712536b7360a5584242|

b40021

Information:
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Fee Worksheet (SB06) fee-info.pdf
f6ede363d9c6eb93800a77ada3e7F1 £22535}

8015

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/17 (09-11)
Approvedfor use through 01/31/2014. OMB 0651-0032

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

FEE TRANSMITTAL

CI Applicant claims smail entity status. See 37 CFR 1.27

METHOD OF PAYMENT(checkall that apply)

[|Check Credit Card [|Money Order [JNone FJother (please identify):
Deposit Account Deposit Account Number; 92-2448 Deposit Account Name: Bitch, Stewart, Kolasch & Birch, LLP

For the above-identified deposit account, the Director is hereby authorized to: (checkall that apply)

 
 

 

  

 
  
 

  
  
   

[]Chargefee(s) indicated below [] Charge fee(s) indicated below, exceptforthefiling fee
Charge any additionalfee(s) or underpaymentsof fee(s) Credit any overpaymentsunder 37 CFR 1.16 and 1.17

WARNING: Information on this form may becomepublic. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION

4. BASIC FILING, SEARCH, AND EXAMINATION FEES

FILING FEES _ SEARCH FEES EXAMINATION FEES
Application TypeFee($) Eee) Fee($)Kee} Fee($)assy FeesPaid ($)
Utility 380 «190 620 310 250 «125

Design 250.125 120 60 160 80

Plant 250 125 380-190 200 100

Reissue 380 «190 620 310 750 375

Provisional 250 125 0 0 0 0

2. EXCESS CLAIM FEESSmallEntity
Fee DescriptionFee($) Fee(3)
Each claim over 20 (including Reissues) 60 30
Each independentclaim over 3 (including Reissues) 250 125
Multiple dependent claims 450 225

Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
- 20 or HP = 9 x = 0.00 Fee ($) Fee Paid ($)

HP = highest numberoftotal claims paid for, if greater than 20.
Indep. Claims Extra Claims Eee ($) Fee Paid ($)

-3orHP = i) x = 0.00
HP= highest numberof independentclaims paid for,if greater than 3.

3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excludingelectronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
Total Sheets Extra Sheets Numberof each additional 50 or fraction thereof Fee ($) Fee Paid ($)

- 100 = 0 /50= 0(round uptoawholenumber) x = 0.00

4, OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)

Other(e.g., late filing surcharge), 1806 - IDS Fee 180.00

SUBMITTED BY

. en Dn . Registration No.Coruna ( a) @ No Chore ‘Attorney/Agent 40,438 Telephone 703-205-8000
Name (Print/Type)| D. Richard Anderson (CpRINA “TANAS, Date August 8, 2012
This collection offiq ation is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto procegs) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and subrnitting the completed application form to the USPTO, Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Docket No.: 0020-5147PUS12

 

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Applicationof:
Yoshinori SHIMIZUetal.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November09, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY—Examiner: A. B.

MUSTAPHA

INFORMATION DISCLOSURE STATEMENT

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

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

the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

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

are listed on the attached PTO/SB/08.

IL. COPIES

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

are provided.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS1i2
Page 2 of 6

C1 b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

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

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

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

12/548,614 filed August 27, 2009

ll. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

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

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

follows:

An English language abstract and a full English machine translation is provided (as a

partial translation) for the following reference(s): JP 7-99345, JP 7-335942 and JP 7-

176794.

VI b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION:

An English language version of a Singaporean Examination and Search Report issued on

July 2, 2012 in foreign counterpart application No. 201007151-2 that indicates the degree of

relevanceis attached.

An English language version of a Singaporean Examination and Search Report issued on

July 5, 2012 in foreign counterpart application No. 201007150-4 that indicates the degree of

relevance is attached.

| c. OTHER:The following additional information is provided.

JP 7-99345 and US 5,247,533 were cited in the Singaporean Examination and Search

Report issued on July 2, 2012. US 3,691,482 cited in the Singaporean Examination and Search

Report waspreviously cited in an IDS in USPTO.

JP 7-335942, JP 7-176794 and US 5,408,120 were cited in the Singaporean Examination

and Search Report issued on July 5, 2012.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 3 of 6

Both JP 7-99345 and JP 7-176794 were previously cited in an IDS filed in the USPTO on

November 9, 2010. The full English machine translations for JP 7-99345 and JP 7-176794 are

now submitted for Examiner’s consideration.

IV. STATEMENT UNDER 37 C.F.R.§1.97(e

The undersigned herebystates that:

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

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

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

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

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

the communication from the foreign patent office; or

vi 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 itemsfirst cited in

the communication from the foreign patent office; or

C 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 monthsprior to the filing of the

IDS;or

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

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

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

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

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 4 of 6

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

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

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

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

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

filing of this statement.

V. STATEMENT UNDER37 C.F.R.§ 1.704(d)(1)

Patent Term Adjustment Reduction Should Not Apply

[1 The undersignedherebystates:

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98

and will not be considered a failure to engage in reasonable efforts to conclude prosecution

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8),

(c)(9), or (c)(10), because each item of information contained in the Information Disclosure

Statement:

C (i) Was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office, and this communication was not

received by any individual designated in § 1.56(c) more than thirty dayspriorto thefiling

of the information disclosure statement; or

C] (ii) Is a communication that was issued by a patent office in a counterpart foreign

or international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

VI. FEES

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

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

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

filing date of an application. No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 5 of 6

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

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

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

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

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

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

§ 1.97(c)(1)).

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

O See the above statement. No fee is required.

vi 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.

VU. PAYMENT OF FEES

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

C] Nofee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 6 of 6

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: August 8, 2012 Respectfully submitted, Reg No
By Conus CNOs G4OHD
D. Richard Anderson

Registration No.: 40,439 CoRis TAwAsa
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

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

Attachment(s):
PTO/SB/08

Document(s)
Foreign Patent Office Communication
Foreign Search Report
Fee

Other: Full English machinetranslations for JP 7-99345 and JP 7-176794.

HRRORA

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

mee
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Description Fee Code Quantity 



Miscellaneous:

Total in USD($)
 Submission- Information Disclosure Stmt 1806 jie|
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Electronic AcknowledgementReceipt

a

imine

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

ee

Paymentinformation:

 
Submitted with Payment yes

Payment Type Credit Card

Deposit Account 022448

Authorized User ARMSTRONG,MARYANNE

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

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

4404919

20120723IDS.pdf
60d43ed4380a024 1ada91 c8faf74e47e7 104¢

Multipart Description/PDFfiles in .zip description

ee
Miscellaneous Incoming Letter

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08) pefo
Information:

483853

Non Patent Literature 2012051 ONonfinalRejection.pdf
€217f267002443e0a31 af9c851620f4a5432,

9d78

Information:

Fee Worksheet (SB06) fee-info.pdf
3372f0eda2b15575297a7f792a0b5a84225

df57c

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH MUSTAPHA, ABDULFATTAH B
PO BOX 747

FALLS CHURCH, VA 22040-0747
2812

DATE MAILED:07/12/2012

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS12 2357

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 $1740 $300 $2040 10/12/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

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

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

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

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

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

the ISSUE FEE shownabove.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and 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.

I. 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
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for PatentsP.O. Box 1Alexandria Virginia 22313-1450

or Fax (571)-273-2885

 

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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeof address) Note: A certificate of mailing can only be used for domestic mailings of the

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

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

 
 
   

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH Certificate of Mailing or Transmission
PO BOX 747 I hereby certify that this Fee(s) Transmittal is being deposited with the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
FALLS CHURCH, VA 22040-0747 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (S71) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

(ate)

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS12 2357

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 $1740 $300 $2040 10/12/2012

MUSTAPHA, ABDULFATTAH B 2812 438-021000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

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

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

 
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,

(2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has 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) : LV individual LJ Corporation or other private group entity (J Government

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

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

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

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

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

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

Authorized Signature Date
 

 
Typed or printed name Registration No.

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

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

 
 
   

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS12 2357

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH MUSTAPHA, ABDULFATTAH B
PO BOX 747

PALLS CHURCH, VA 22040-0747
2812

DATE MAILED:07/12/2012

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 0 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 0 day(s).

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

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

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcementagency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

12/942,792 SHIMIZU ET AL.
Examiner Art Unit

ABDULFATTAH MUSTAPHA 2812

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin 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 GRANTOFPATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

Notice of Allowability

1. K] This communication is responsive to 05/30/2012.

2. (1 Anelection was madeby the applicant in responseto a restriction requirementset forth during the interview on
the restriction requirement and election have been incorporated into this action.

3. K] The allowed claim(s)is/are 1-19.

4. KX] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).
a)X All =b)[1Some* c)[]None_of the:

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

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

3. [J Copiesofthecertified copies of the priority documents have been receivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

“ Certified copies not received:

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

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

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

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

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

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

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

7. CJ DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892)

2. [1 Notice of Draftperson's Patent Drawing Review (PTO-948)

3. K] Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 04/05/2012 and 01/20/2012

4. (] Examiner's Comment Regarding Requirementfor Deposit
of Biological Material

5. [1 Notice of Informal Patent Application

6. FJ Interview Summary (PTO-413),
Paper No./Mail Date .

7. OJ Examiner's Amendment/Comment

8. KX] Examiner's Statement of Reasonsfor Allowance

9. [J Other .

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812

 
 

U.S. Patent and Trademark Office
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Application/Control Number: 12/942,792 Page 2

Art Unit: 2812

DETAILED ACTION

Response to Arguments

Applicant’s arguments, see Applicant Arguments/ Remarks, filed 05/30/2012,

with respect to Non-Final Rejection have beenfully considered and are persuasive.

The Non-Final Rejection of 01/30/2012 has been withdrawn.

Allowable Subject Matter

Claims 1 — 19 are allowed.

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

The closest prior art known by the Examinerare listed on the PTO 892, IDS formsof

record.

Noneofthe prior art found by the examiner anticipate or make obvious the

claimed;

“preparing a light emitting component having an active layer of a semiconductor,

said active layer comprising a gallium nitride based semiconductor containing

indium and being capable of emitting a blue color light having a spectrum with a

peak wavelength within the range from 420 to 490 nm; preparing a phosphor

capable of absorbing a part of the blue color light emitted from said light emitting

component and emitting a yellow color light having a broad emission spectrum

comprising a peak wavelength existing around the range from 510 to 600 nm and

a tail continuing beyond 700 nm, wherein selection of said phosphoris controlled

based on an emission wavelength of said light emitting component and
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Application/Control Number: 12/942,792 Page 3

Art Unit: 2812

combining said light emitting component and said phosphorso that the blue color

light from said light emitting componentandthe yellow color light from said

phosphor are mixed to make a white color light”, as required by Claim 1 and

dependent Claims thereof.

Since the reference either singly or in combination do not show all elementsof

the claims, the subject matter of the claims is properly allowable.

Any comments considered necessary by applicant must be submitted no later

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

accompanythe issue fee. Such submissions should beclearly labeled “Comments on

Statement of Reasonsfor Allowance.”

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to ABDULFATTAH MUSTAPHAwhosetelephone number

is (571)272-9736. The examiner can normally be reached on Monday, Tuesday,

Wednesday, and Friday. (06:00am - 4:00pm).

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

supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number

for the organization wherethis application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/942,792 Page 4

Art Unit: 2812

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

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

you have questions on accessto the Private PAIR system, contact the Electronic

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

USPTO Customer Service Representative or access to the automatedinformation

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

/Abdulfattah Mustapha/
Examiner, Art Unit 2812

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812
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. . Document Number Publication Date Nameof Patentee or Pages, Columns,Lines, WhereTae na Number-Kind Code2 (if known)|MM-DD-YYYY Applicant of Cited Document eS
(A.M /J/AM1* |US-7,329 988-B2 02-12-2008|Shimizu et al. L

f |AN1* [US-7,126,274-B2 10-24-2006|Shimizu et al. an
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EASTSearch History 

1S133 1236146 {["257"/$ ¥US-PGPUB; /ADJ JON 2010/05/31;
HUSPAT; 114:38
USOCR;
‘IFPRS;
EPO; JPO; }
DERWENT;
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DERWENT;
\IBM_TDB

1349/69-105.ccls.

(LCD or liquid crystal display) near3
‘(glass or transparent) adj (wafer or
substrate)

‘liquid crystal near3 (inject$3 or
‘introduc$3 or dispens$3) near5S
‘(glass or transparent) adj (wafer or

 
file:///C/Users/amustapha/Documents/e-Red%20Folder/12942792/EASTSearchHistory.12942792_AccessibleVersion.htm[ 12/29/2011B@94d802, Page 128



EASTSearch History

‘isubstrate)

'1S149 and $150

1("10677382" "12548614" "12548620":
4"12559042") ap. i

("10/677382" "12/54861 4"
"4 2/548620" "12/559042").ap.

("677382" "548614" "548620"
"559042").ap.

("20090315015" "20100001258"

‘1"7362048.pn"

‘17362048. pn."

"7362048" .pn.

‘phosphor near5 transparent material
‘same (LED or light emit$3)

‘olue color near5 ("420" or "425" or
"430" or "435" or "440" or "445" or
‘t"460" or "470" or "475" or "480"or
"485" or "490") adj (nm or
\jNanometre or nano meter or ANG)

‘blue color near5 ("510" or "515" or
"520" or "525" or "530" or "535"
"540" or "545" or "550" or "555"

"560" or "565" or "570" or "575"

#"580" or "585" or "590" or "595"
"600") adj (nm or nanometre or
‘inano meter or ANG)
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(°420" or "425" or "430" or "435" or
"440" or "445" or "460" or "470" or
"475" or "480" or "485" or "490") adj:
‘(nm or nanometre or nano meteror :
ANG)

4("510" or "515" or "520" or "525" or
"530" or "535" or "540" or "545" or
"550" or "555" or "560" or "565" or
"570" or "575" or "580" or "585" or}
"590" or "595" or "600") adj (nm or |
\Inanometre or nano meter or ANG)

417760117 i}@ad<"19970331"or
‘@rlad< "19970331"

‘((light adj3 emit$3) or LED) same
‘initride

1S168 and S169

‘(LCDorliquid crystal display) near3
‘(glass or transparent) adj (wafer or }
‘isubstrate)

 
ist 72 ae i crystal near3 (inject$3 or aSz a faa
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‘lintroduc$3 or dispens$3) near5 YUSPAT; 20:03
‘(glass or transparent) adj (wafer or #USOCR;  : : ;
‘isubstrate) FPRS;

EPO; JPO; :
{DERWENT;

eeeeeeerent haseeee hanneenennnneenene een!hennen! heenent bee!

PeacehiedLEEbeeen Raveenafacetbeet 
‘jtransparent adj mateial near5 (LED
tor light emit$3)  

 ‘transparent adj material near5S (LED :
‘or light emit$3) i  

 
 

15700713" pn.

 lock light near5 (LEDorlight emit$3) #$US-PGPUB;:
JUSPAT; 
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‘emit$3)

 
 

 

eaaceeeeceed heneed LeEEEbecca Ravesetefaceteet beeen

‘backlight near5 (LED or light 

avn an en enend davnean en eneas es enens anna) Maaeaeas ga eaeaspayaens ys yaeasusuaeaspsuaeasasysaspsussasaseseasasyseasasuaessaseaeasd Navacssuasgessuaeasaseasasd boasasssuaeseaseseaeaseaead devseasaseaeasaseaeas Qsasassseaeaeaseaeasaseaeasd

‘liquid crystal near5 glass substrate

4S181 and S182

 

 
 

 

i@rlad<"19960729"

  

33
33

(
3333

"3510732"
| "3699478
"3819974"
‘| "4314910
"4644223"
{| "4857228
"5006908"
| "5257049
15471113"
| "5578839
t'5630741"
4] "5825125
"5949182"
| "6004001"
‘¥"6069440"
i] "6575930

  
6614179"

"3652956"

"3748548

"3875456"

"4550256

"4716337"
"4905060

"5118985"

"5369289

"5512210"

"5602418

"5700713"

"5847507

"5959316"
"6066861"

"6340824"

"6608332

"6784511"

 
"20010030326" | "20090315014" |

"20090315015" | "20100001258"|

 

SBaweeeeened haceeeeeeeed ReEEEEEEEEEEEEEEEEEE feedentbE

@ad< "19970331" or

i@rlad< "19970331"

@ad< "19960729" or

"3691482" |

"4298820"
"4727283"
"5202777"
"5550657"
"5798537"
"5998925"
"6538371" |

 
"6798537" |
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EASTSearch History

| "6812500" | "7026756"| i
"7071616" | "7126274" | "7215074" |
‘| "7329988" | "7362048"|
‘"7531960").PN.

‘(diameter or radi$3) near3
‘i(conduct$3 or wire) near3 ("10" or
"15" or "20" or "a5" or "30" or "35" i
‘or "40" or "45") adj (mu or micro or §
‘imeter) i

 
SannenentbeetBaeedMaeToned beaceet deateed hanceeee

aavnsan ennas havaean enna eee ea enna Raga ea ean eaeaeae ea eaeaeaseaeae as eaeae gs eases gaya eas gaya eases ea eas aseaeas as eaeas as eseas) Peaeasasvaees ta paeasasaaeasRvavassseaeasaseseasasaaen basavasassaeaeaseaead fesaeasasaaeasasaaeasasaaea

"20090315014".pn.

Shaan anvanan ea enene ea eaeas ea eaeas ea eaean es easaspseaeaspaeaeassseaeassseaeassseaeasasuan PesvaeassavaessaseaeasaseadRasvasassseaeasaseaeaeases basseaeaeaseas

S187 and (diameter or radi$3 or
‘iconduct$3 or wire or ".mu.m" or
¥"10" or "15" or "20" or "25" or "30"
ior "35" or "40" or "45")

aweeeeeeeend Raweeeenseeeeeeene e ened Resse eeeee eneeee eneeeeeneeeeneeeneeeheeneeeererene! haaneee! haseeet bee!

(LED or Light emit$3) adj3 chip
nears conduct$3 adj wire

4("1305111" or "6340824").pn.

pe eeeeeehaseeeeneed Rennnnnnnnnnnnneneheen! haanneed heeneeebee!

‘diameter near5 conduct$3 adj wire
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DERWENT;:
IBM_TDBaavnsen en enes havncen sn eaeaesn ease ease Rasa eaeanyaeaeas es eaeas ps eaeas as eaeas pauses asyaeas ys yaya aspseasaspseasasyseasaseaeas) Pesvasasvagestsvaeasas vases Rvavasssyaeasssyaeasasaaen Gasavasassaeaeasaaead desseasasaaeasasaseaeasaasaa

‘phosphor near3 transparent material #US-PGPUB;:

333333

  

Seanaeseseeseen hace e eeeeee eeeeneee need Rasen eeeee en ene ee en eeeeee nneeenennaenneenennaeneenteretre tenaReenanereeee!hase! haseeen bee!

SV eaaceeeeeeeeeed henteed LeEEEbecceeneeeaeand haventfaecal beeen

/(("5949182" "3748548").pn.
SEaneesesseseen haceee eeeeeeeneeeneed Rasen eeeeee n eeeee enennaeeeenennaentreeeetReneeeneeen! hase! haseeen bee!

{("2913632" | "3173101" | "3179542" |
"3209214" | "3229104" |

"3234057" | "3260902" | "3270235" |
"3283160" | "3372069").PN. OR

1(°3665241" | "3755704" | "3812559" |
| "4513308" | "5064396"|
"5186670" | "5199917" | "5229331" |

"5232549" | "5316979" |
‘f'5329207" | "5363021" | "5438240" |

"5448132" | "5615143").PN. OR |
‘I("5949182").URPN.SEaneesesseseen hansenseeneeeeented Rteeeenere eneeeSenneneeeeneeeennaRane! hasehanes

("5630741" "4857228").pn.

ee

 

Saved haceeeeed ReEEEEEEEEEEEEEEEEEEEEEEEEEEEEEfdBent beEEE

 

 
16932745 |@ad<"19960729" or

‘|@rlad<"19960729"
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  DERWENT;
\IBM_TDBaavnsen en enes havncen sn eaeaesn ease ease Rasa eaeanyaeaeas es eaeas ps eaeas as eaeas pauses asyaeas ys yaya aspseasaspseasasyseasaseaeas) Pesvasasvagestsvaeasas vases Rvavasssyaeasssyaeasasaaen Gasavasassaeaeasaaead desseasasaaeasasaseaeasaasaa

4S192 and S206
 

 Seanaeseseeseen hace e eeeeee eeeeneee need Rasen eeeee en ene ee en eeeeee nneeenennaenneenennaeneenteretretena Reenanereeee!hase! haseeen bee!

 
eoaceeeeeeeeeed heneed LeEEEPeecmceceeentaeand Raveena fieeeeneat beeen

‘(""3699478" | "5221984" | "5594751" :
"5801435" | "6015200"|

  
  

 
aaensenenenes havneen sn eaeaessenenas en Rasa eaeansaeaene ea eaeasaseneas ps yaeaspsyaeasasuaeasasyaeasaspseaspspseaeaseseasaseaeas PesvasanyavasssyaeasasyaeasRvavasssyaeasaseaeasasaaen Gasavaeassaeaeasaaead desseasassaeasasaseaeasaaseas

"4001628" | "5208462" | "5706022":
"5743629" | "6600175").PN. 

 

 
seeeeet Ganet hinnnnnnnnnnnnnnBeenenee bannerneneet Gann!hin

"6600175".pn.

 
Saved haceeeed ReEEEEEEEEEEEEEEEEEEEEEEEEEEEEEfied Bet beEEE

‘i("3699478" | "5221984" | "5594751" :
| "5801435" | "6015200"|
  
 

 
 

 

Shawnee hieedRrEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEeefaetd feetbE

"3699478" pn.

avn an en enend davaean ea eneas ea eaeaasead Roaaeaeasgaeaean ga eaeas gs eases es eaeaseseaeas as eases aseaeasaseaeasasessasaseseasaseaeasd Mavaeusuageeusvasasssuaeasd foavasasvaeaesseseseaseaeas devasasaseaeasaseaeas Avavasaseaeasaseaeasasaaeasd

("4992704" "20090315014"
'1"5045867").pn.
 
 

 
 

 
navn an en enend davnean en eneas es eaensanend Maaeaeas ea yaeaspayaens as yaeasuseaeas pauses asyseaspsuseasaseseasasysessasuseasaseaeasd Nassessvaessaseaeasaseaeasd beasasssuaeaeasyaeaeasesens devaeasaseaeaaseaeae Qsavassseaeaeaseaeasaseaeasd

"(("2009/0315014").URPN. 
‘(conduct$3 or electric$3) adj5 (wire |US-PGPUB;:
‘or cable) with (diameter or radius or (USPAT;
‘isize) with (("10" "45" "20" "a5" "30" }USOCR;
"35" "40" "45") adj(".mu.m" or micro |FPRS;
‘or micron or meter or metre))

  
        

 
 

 
  
  

 

j 6934970 (Gene "19960729" or¥@rlad< "19960729"
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EASTSearch History

‘IUSOCR;
‘TFPRS;
EPO; JPO; :
DERWENT;:

Peaaceeeeeed hitedEEEDeneRatettnnd hasten aetna

 

 

aavnss Speen an eaeae anand bean eaeaeaseaeasasea ean es brass eaeaeaseaeasasabass eaeaeaseaeasaseaeaeas eat

‘((light adj3 emit$3) or LED) same
‘initride
 

 ‘((light adj3 emit$3) or LED) and
1S219

  

 
  

 
 

‘(transparent$3 or visibl$3) adj5
‘material with (LED or light emit$3
diode or light emit$3) and $219

  

 

‘(transparent$3 or visibI$3) adj5
material with phosphor and $219
  

"4992704" pn.

avn an enna sd havaean enna ea ea en en naan Raga eaeas ea eaean es ea eas as essa as eaeae as eaeas gs eaeas gaya eases eaeas as eaeas as eseas as eaeas) Peaeas as yoees ta vaasasaaeasRvasasaauaeasaseaeasasaaee basavassseaeaeaseaead fesavaeasaaeasassaeasasaaaas
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1S227 32 f"20090315015".pn. 1US-PGPUB; /ADJ JOFF=(2011/05/17:
HUSPAT; i 11:44
¥USOCR;
HFPRS;
EPO; JPO; }
DERWENT;

("2009/0315015").URPN.

‘i(conduct$3 or connect$3) adj3 (wire {US-PGPUB;:
‘lor lead or electrode) with (diameter #USPAT;
lor radius) with (("10" or "15" or "20" {USOCR;
or "25" or "30" or "35" or "40" or \
("45") adj (".mu.m" or micron or nm
ior mm))

((LCD or liquid crystal display or
‘liquid crystal) or (LED or light
‘emitting diode or light emit$3) or
(bak light))

416935137 ‘|@ad< "19960729" or
; i@rlad<"19960729"

‘phosphor near3 transparent material {US-PGPUB;:
with (light emit$3 or LED) USPAT; i 
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‘phosphor near5 transparent material
‘same (LED or light emit$3)

 
 

 
 
  
 
  
 

 

 
 

‘(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
‘or light emit$3)

‘i(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
ior light emit$3) and
@ad< "19970331"

 
 

 

‘(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
tor light emit$3) and i
\|@ad< "19970331"

   

 

 S244 and (light emit$3 or light
‘emit$3 diode or light emit$3
‘idisplay)
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DERWENT;
\IBM_TDB

¥S244 and (LEDorlight emit$3 or
‘light emit$3 diode or light emit$3
‘idisplay)

‘(wir$3. or (conduct$3 adj wire)) with }
‘(diameter or radius) with (light
Yemit$3 or light emit$3 diode or light
‘emit$3 display) and i
@ad< "19970331"

‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
radius) with (LED or light emit$3)
and @ad« "19970331"

‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
iradi$3) with (LED or light emit$3)
and @ad< "19970331"

%(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
‘radi$3) with (light emit$3 or light
‘emit$3 diode or light emit$3 display) |
and @ad< "19970331" i

‘i(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
tradi$3) with (light emit$3 or light
‘Jemit$3 diode or light emit$3 display) |
and @ad«< "19970331" i

\\(257/98) .CCLS.
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(257/99) .CCLS.

(257/100) .CCLS.

‘{(conduct$3 or connect$3) adj3 (wire
‘ior lead or electrode) with (diameter }
Yor radius or thick$3) and $253

‘(conduct$3 or connect$3) adj3 (wire
vor lead or electrode) with (diameter |
‘or radius or thick$3) and $253 and
\|@ad< "19960729"

‘i(conduct$3 or connect$3) adj3 (wire
‘ior lead or electrode) with (diameter :
‘or radius or thick$3) and S254 and
‘i@ad< "19960729"

‘(conduct$3 or connect$3) adj3 (wire |
‘or lead or electrode) with (diameter :
‘or radius or thick$3) and $255 and
‘i@ad< "19960729"

‘i(conduct$3 or connect$3) adj3 (wire :
‘ior lead or electrode) with (diameter :
‘or radius or thick$3) and S256 and
@ad<"19960729"

438/106-127.ccls. and light near2
‘emitting near2 diode and (lead wire :
‘wiring conductor) near4 (thickness
‘thick diameter)

 
oe[56 now127.ccls. and light near2 ae[OR a ee
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‘lemitting near2 diode and (lead wire |USPAT; 13:33
‘wiring conductor) near4 (thickness $%USOCR;  : : :
‘thick diameter) ‘!FPRS;

EPO; JPO;:
DERWENT;
4IBM_TDB |Shaneshieen! innnnnnnnene hee!henhieent bene!

|(("4847655" "5125153"
'1"5885893").pn.
  
 
 

  

  

 

 
 
  
 

 
  
  

SEaneesesseseen haceee eeeeeeeneeeneed Rasen eeeeee n eeeee enennaeeeenennaentreeeetReneeeneeen! hase! haseeen bee!

|((257/100).CCLS. 

(conduct$3 or connect$3) adj3 (wire
‘ior lead or electrode) with (diameter |
‘or radius or thick$3) and S265 and
1S264

  

SV eaaceeeeeeeeeed henteed LeEEEbecceeneeeaeand haventfaecal beeen

S264 and (wir$3 or LED or light or
‘emit$3 or diameter or thick$3)
 

\1257/98.ccls. and $268

‘quantum well and S268

‘quantum well and S268

wavns an enenend bavaean ea en ean aneaensasend Raneaeasgaeaean ea eaeas ga eases gs eaeasgseaeas gs eases aseasasaseaeasaseasasasesessaseaeasd Nasaessuseassseaeasaseaeasd foasasasvaeaesseseasasesens devseasaseaeasaseseas Avavasaseasasaseaeasaseaeasd

‘(single or multi$3) adj quantum
twell) and $268 and
i@ad< "19970331"

‘liquid crystal with (glass adj
substrate)

   
  

  

 
Igo$275 f17763698}Gadeio070001" or iesPGPUB;1 e ;3011/06/09.
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@rlad< "19970331" VUSPAT; 412:10
!USOCR;
‘TFPRS;
EPO; JPO; :
¥DERWENT;;
“IBM_TDB :

‘quantum well and $277

‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
‘isubstrate)

{S281 and $275 and $277

“inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
‘isubstrate) and color filter
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$277 and S284

‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
substrate) and color filter with (LED §
or light emitting diode or light i
‘Jemit$3)

‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
‘isubstrate) and color filter and (LED
ior light emitting diode or light
‘emit$3)

‘liquid crystal with (glass adj
‘isubstrate) and color filter

‘liquid crystal with (glass adj
‘isubstrate) with color filter

 
=e[19 = and S292 aSz se ee
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JUSPAT; | 12:33
FUSOCR;
NFPRS;
EPO; JPO;:
DERWENT;

  
 
 

Shaneshieen! innnnnnnnene hee!henhieent bene!

417764738 |@ad<"19970331" or
@rlad< "19970331"
 
  

i(""3623867" | "3842306"|
4"5816677").PN.
 

 
 

 
 
 

117764740 i@ad<"19970331" or
\@rlad<"19970331"
 

eoaceeeeeeeeeed heneed LeEEEPeecmceceeentaeand Raveena fieeeeneat beeen

("3623867" | "3842306"|
"5816677").PN.
 

aavnsanenenes havneen sn eaeaeesenen ase Rasa eaeas ea eaean es eaeas ps yaeas ps yaeasgsyaeasasyaeaspsyaeasaspseasaspseaeasyseasaseaeasd Pesvasgsvavassspasasasaaeas Rvasasssvaeasaseaeasasaaee Gasavasassaeaeassaead desseasasaaeasasaseaeasaaaas

("3875456"). PN.

   
seeeeet Ganet hinnnnnnnnnnnnnnBeenenee bannerneneet Gann!hin

117764740 }@ad<"19970331"or
i@rlad<"19970331"
 

 
 

 
 

 
‘istoichiometri$3 and (coprecipitat$3
‘lor precipitat$3) same phosphor

‘(light adj3 emit$3) or LED) same
(phosphorornitri$3)
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‘phosphor with (concentrat$3 or
‘iquatity or quality or different or
‘imix$3) with (LED or light or light
‘yemit$3)

4S296 and $304

‘(light adj3 emit$3) or LED) same
nitride

‘(adjust$3 or align$3 or alin$3) neard 3
‘(light adj3 emit$3) or LED) same
‘(phosphor or nitri$3)

‘(oxide or ammonium or fluoride or
valuminum)

‘(ammonium adj3 fluoride) and
‘(aluminum adj3 oxide)

¥S309 and $310

 
oe80 os and $311 aSz a ore
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JUSPAT; 14:05
JUSOCR; | :
\FPRS;
EPO; JPO; ;
DERWENT;
(IBM_TDB |

("5798537" "5998925" "6069440"
i "6614179" "7026756"

"7126274" "7215074"

"7362048"

4((light adj3 emiiga) or LED) same
phosphorornitri$3)

‘blue color near5 ("420" or "425" or
"430" or "435" or "440" or "445" or
"460" or "470" or "475" or "480"or
"485" or "490") adj (nm or
‘nanometre or nano meter or ANG)

NICHI A CORPORAT! ON.as.
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Docket No.: 0020-5147PUS12

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

In re Patent Applicationof:
Yoshinori Shimizu et al.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November9, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Abdulfattah B

MUSTAPHA

RESPONSE UNDER37 C.F.R.§1.111

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated January 30, 2012, the following remarks are

submitted in connection with the above-identified U.S. patent application:

A Listing of Claims begins on page 2 ofthis paper.

Remarks/Arguments begin on page6 ofthis paper.

ck DRA/CETBirch, Stewart, Kolasch & Birch, LLP
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Application No. 12/942,792 Docket No: 0020-5 147PUS 12
Reply to Office Action of January 30, 2012 Page 2 of 10

LISTING OF CLAIMS

1. (Original) A method for manufacturing a light emitting device comprising:

preparingalight emitting component having an active layer of a semiconductor,said active

layer comprising a gallium nitride based semiconductor containing indium and being capable of

emitting a blue colorlight having a spectrum with a peak wavelength within the range from 420 to

490 nm;

preparing a phosphor capable of absorbinga part of the blue color light emitted from said

light emitting component and emitting a yellow color light having a broad emission spectrum

comprising a peak wavelength existing around the range from 510 to 600 nm andatail continuing

beyond 700 nm, wherein selection of said phosphoris controlled based on an emission wavelength

of said light emitting component; and

combining said light emitting component and said phosphorso that the blue colorlight from

said light emitting componentand the yellow color light from said phosphor are mixed to make a

white colorlight, wherein a chromaticity point ofthe white colorlight is on a straight line

connecting a point of chromaticity of the blue colorlight and a point of chromaticity of the yellow

colorlight, and

wherein a content of said phosphorin said light emitting deviceis selected to obtain a

desired chromaticity of the white colorlight.

2. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor comprises a garnet fluorescent material activated with cerium.

3. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor comprises two or more kindsoffluorescent materials.

DRA/CET
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4. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein the emission spectrum of said phosphor comprises a peak wavelength existing around the

range from 530 to 570 nm anda tail continuing beyond 700 nm.

5. (Original) The method for manufacturing a light emitting device accordingto claim 1,

wherein said phosphor comprises an yttrium-aluminum-garnet fluorescent material containing Y

and Al.

6. (Original) The method for manufacturing a light emitting device accordingto claim 1,

wherein said phosphorhas a crystal structure.

7. (Original) The method for manufacturing a light emitting device accordingto claim 1,

wherein the active layer of said light emitting componenthas a single quantum well or multi

quantum well structure.

8. (Original) The method for manufacturing a light emitting device accordingto claim 1,

wherein the active layer of said light emitting component comprises InGaN.

9. (Original) The method for manufacturing a light emitting device accordingto claim 1,

wherein said light emitting device is capable of emitting white light substantially along the black

body radiation locus.

10. (Original) The method for manufacturing a light emitting device according to claim 1,

further comprising:

controlling emission color of said light emitting device by changing a contentof said

phosphorwith respect to a content of a resin in a coating material.

11. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said step of controlling selection of said phosphoris used to reduce variation in the

DRA/CET
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emission wavelength of said light emitting device, by compensating for a variation of the

emission wavelength of said light emitting component.

12. (Original) The method for manufacturing a light emitting device accordingto claim 3,

further comprising:

controlling compositions or quantities of light emitting components and fluorescent

materials includedin said light emitting device, to control color emitted by said light emitting

device.

13. (Original) The method for manufacturing a light emitting device accordingto claim 3,

wherein the emission wavelength of the fluorescent materials are selected so that said light

emitting device produces RGB components with high luminance.

14. (Original) The method for manufacturing a light emitting device according to claim 13,

wherein

the emission spectrum ofone fluorescent material comprises a peak wavelength around 510

nm, and the emission spectrum tails out to around 700 nm, and

the emission spectrum ofa second fluorescent material comprises a peak wavelength around

600 nm, and the emission spectrum tails out to around 750 nm,

so that said light emitting device produces RGB components with high luminance.

15. (Original) The method for manufacturing a light emitting device according to claim 3,

further comprising mixing said two or more kindsoffluorescent materials.

16. (Original) The method for manufacturing a light emitting device according to claim 3,

wherein said two or more kinds of fluorescent materials are arranged independently to adjust

color by laminating the layers of fluorescent materials.

DRA/CET
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17. (Original) The method for manufacturing a light emitting device accordingto claim 3,

wherein oneofsaid fluorescent materials absorbs light of a shorter wavelength and anotherofsaid

fluorescent materials absorbslight of a longer wavelength, and said fluorescent material that

absorbslight of a longer wavelength is arranged away from said light emitting component, while

said fluorescent material that absorbs light of a shorter wavelength is arranged near said light

emitting component.

18. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphoris a fluorescent material represented by formula (Re;.,Sm,)3 (Aly.

sGas)sO12:Ce where 0 <r<1,0<s<1 and Reis at least one element selected from Y, Gd and

La.

19.|(Original) The method for manufacturing a light emitting device according to claim 1,

further comprising:

controlling compositions or quantities of light emitting components includedin saidlight

emitting device and controlling composition of said phosphor, to control color emitted by said

light emitting device.

DRA/CET
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REMARKS

Claims 1-19 are currently pending in the application. Claim 1 is independent. Claims 1-

19 were pending prior to the Office Action.

The Examineris respectfully requested to reconsider the rejections in view of the remarks

set forth herein. Applicants respectfully request favorable consideration thereof in light of the

comments contained herein, and earnestly seek timely allowance of the pending claims.

Request for Acknowledgement of Domestic Priority and Foreign Priority

In the Office Action (page 2), the Examiner alleged that a light emitting component

having an active semiconductor layer, and a fluorescent material as recited in claim 18 are not

described in the foreign priority documents and in the specification of the parent US application

of the present application.

Applicants respectfully disagree with Examiner’s assertions, and point out that these

features are fully supported by the domestic parent document which is US Patent 5,998,925.

Here, it is noted that the present application is a divisional application in a chain of divisional

applications starting with US Patent 5,998,925, and thus the specifications of US Patent

5,998,925 and all patent applications in the divisional chain of the present application are

identical. Therefore, support is presented below in the text ofUS Patent 5,998,925.

Specifically, the feature of a light emitting component having an active layer of a
semiconductor (as in claim 1) is described at, e.g., col. 13 lines 51- col. 14 line 6, and col. 23 line

65 - col. 24 line 3 in US Patent 5,998,925. The feature of claim 18 is identically describedat col.

18 lines 3-7 in US Patent 5,998,925.

These above-mentioned claim features are also described in foreign priority document JP

09-081010 (see below). With respect to claim 18, it is noted that it is supported by at least claim

2 of JP 09-081010 and paragraph [0011] in the English translation.

Claim Rejections — 35 USC §103

The Examiner rejected claims 1-17 and 19 under 35 U.S.C. § 103(a) as being made

obvious by US 5,847,507 (“Butterworth”) in view of US 5,966,393 (“Hide”).
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Applicants respectfully submit the Examiner has failed to establish a prima facie case of

obviousness.

The present application was filed in the USPTO on November9, 2010, and is a divisional

of U.S. Application No. 12/548,614 (now U.S. Patent 8,148,177 ) which is a divisional of U.S.

Application No. 12/028,062 (now U.S. Patent 7,682,848) which is a divisional of U.S.

Application No. 10/609,402 (now U.S. Patent 7,362,048), which is a divisional of U.S.

Application No. 09/458,024 (now U.S. Patent 6,614,179), which is a divisional of U.S.

Application No. 09/300,315 (now U.S. Patent 6,069,440), which is a divisional of U.S.

Application No. 08/902,725 (now U.S. Patent 5,998,925) filed on July 29, 1997 and which

claimspriority under 35 U.S.C. §119 based on prior foreign applications JP 08-198585 filed July

29, 1996, JP 08-244339 filed September 17, 1996, JP 08-245381 filed September 18, 1996, JP

08-359004 filed December 27, 1996, and JP 09-081010 filed March 31, 1997.

Applicants submit herein a verified English translation of foreign priority application JP

09-081010 to perfect the priority claim. Foreign priority application JP 09-081010 explicitly

supports claims 1-3, 5, 7, 8, and 10-19 of the present application.

In connection with claim 1, the verified English translation of JP 09-081010 describes the

following features:

- preparing a light emitting component having an active layer of a semiconductor, said

active layer comprising a gallium nitride based semiconductor containing indium and being capable

of emitting a blue color light having a spectrum with a peak wavelength within the range from 420

to 490 nm - at least paragraphs [0021], [0032], [0051];

- preparing a phosphor capable of absorbing a part of the blue color light emitted from said

light emitting component and emitting a yellow colorlight - at least paragraphs [0021], [0022],

[0025], [0054], [0055], [0058], [0059], [0064], [0065];

- the phosphor having a broad emission spectrum comprising a peak wavelength existing

around the range from 510 to 600 nm andatail continuing beyond 700 nm-at least paragraph

[0025] and Fig. 4B;

- wherein selection of said phosphoris controlled based on an emission wavelength of said

light emitting component - at least paragraphs [0016], [0020];

DRA/CET
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- combining said light emitting component and said phosphor so that the blue color light

from said light emitting component and the yellow color light from said phosphor are mixed to

make a white color light - at paragraphs [0021], [0022], [0074];

- wherein a chromaticity point ofthe white colorlight is on a straight line connecting a point

of chromaticity of the blue color light and a point of chromaticity of the yellow color light - at least

paragraphs [0016], [0020], and Fig.8;

- wherein a content of said phosphor in said light emitting device is selected to obtain a

desired chromaticity ofthe white colorlight -at least paragraphs [0016], [0020], [0022].

JP 09-081010 also supports dependent claims 2, 3, 5, 7, 8, and 10-19 (see, e.g.,

paragraphs [0010], [0011], [0016], [0019], [0020], [0021], [0022], [0023], [0025], [0028],

[0029], [0032], [0045], [0051], [0055], [0058], [0059], [0064], [0065], [0066], [0067], [0074]).

Since foreign priority application JP 09-081010 was filed on March 31, 1997 which is

before the reference date (U.S. filing date) of July 14, 1997 of Butterworth, Butterworth is not a

prior art reference against claims 1, 2, 3, 5, 7, 8, and 10-19 of the present application.

With respect to claim 4 which recites that the emission spectrum of the phosphor

comprises a peak wavelength existing around the range from 530 to 570 nm anda tail continuing

beyond 700 nm, the Examiner cited to Butterworth, col. 3 lines 58-64 and to the case of Jn re

Aller. However, col. 3 lines 58-64 of Butterworth merely describe shifting of wavelength from

488 nm to 605 nm,or to 645 nm or to 685 nm,but do not describe the range of 530 to 570 nm.

Furthermore, even though Jn re Aller provides that “[W]here the general conditions of a claim are

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by

routine experimentation”, it is respectfully submitted that the Examiner has not shown that 1)

one ofordinary skill would realize that a phosphor as in claim 4 would be an optimum phosphor

for, e.g., Butterworth, or that 2) one of ordinary skill could arrive to a phosphoras in claim 4 by

merely routine experimentation. Therefore, Butterworth does not make obvious the feature of

claim 4.
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With respect to claim 6 which recites that the phosphor has a crystal structure, the

Examinerhas not provided a discussion of this claim in the Office Action, but merely listed it as

rejected on page 2 of the Office Action. Here, it is noted that Butterworth and Hide do not

mention a crystal structure.

With respect to claim 9 which recites that the light emitting device is capable of emitting

white light substantially along the black body radiation locus, the Examiner has not provided a

discussion of this claim in the body of the Office Action, but merely listed it as rejected on page

2 of the Office Action. Here, it is noted that Butterworth and Hide do not discuss a black body

radiation locus or a white light along a black bodyradiation locus.

For all of the above reasons, taken alone or in combination, Applicants respectfully

request reconsideration and withdrawal of the 35 U.S.C. § 103(a) rejection of claims 1-17 and

19.
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Conclusion

In view of the above remarks, this application appears to be in condition for allowance

and the Examineris, therefore, requested to reexamine the application and pass the claims to

issue.

Should there be any outstanding matters that need to be resolved in the present

application, the Examiner is respectfully requested to contact Corina Tanasa, Registration No.

64,042, at telephone number(703) 208-4003, located in the Washington, DC area, to conduct an

interview in an effort to expedite prosecution in connection with the present application.

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: May 30, 2012

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

Enclosures: Verified English translation of JP 09-081010.

(ok
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I, Hiroshi TAMURA, declare that I am conversant in both

the Japanese and English languages and that the English

translation as attached hereto is an accurate translation of

Japanese Patent Application No. H9-081010 filed March 31, 1997.

Date: May 29, 2012
Name: Hiroshi TAMURA

Signature: 
Address: c/o AOYAMA §fARTNERS, IMP Building,

1-3-7, Shitromi, Chuo-ku,

Osaka 540-0001 Japan

TCL 1002, Page 168



PATENT OFFICE

JAPANESE GOVERNMENT

Thisis to certify that the annexedis a true copy of the following application asfiled
with this Office.

Date of Application: March 31, 1997

Application Number: 081010/1997

Applicant(s): Nichia Chemical Industries, Ltd.

May 30, 1997

Commissioner,

Patent Office Hisamitsu ARAI

(seal)

TCL 1002, Page 169



Document Name: Application for Patent

Docket No.: P96ST30-2

Date of Application:|March 31, 1997

Addressee: Mr. Hisamitsu ARAI, Commissioner, Patent Office

International Patent HO1L 33/00
Classification:

Title of the Invention: LIGHT EMITTING DEVICE

Numberof Claims: 8

Inventor:

Address: c/o Nichia Chemical Industries, Ltd., 491-100,
Oka, Kaminakacho, Anan-shi, Tokushima, Japan

Name: Toshio MORIGUCHI

Inventor:

Address: c/o Nichia Chemical Industries, Ltd., 491-100,
Oka, Kaminakacho, Anan-shi, Tokushima, Japan

Name: Yasunobu NOGUCHI

Applicant:

Identification No.: 000226057

Zip Code: 774
Address: 491-100, Oka, Kaminakacho, Anan-shi, Tokushima, Japan
Name: Nichia Chemical Industries, Ltd.
Representative: Eyi OGAWA
Telephone No.: 0884-22-2311

Priority Claim based on the Earlier Application:

Application No.: 244339/1996
Filing Date: September 17, 1996

Paymentof Fees:

Prepayment Book No.: 010526
Amountto be paid: ¥ 21,000

1

TCL 1002, Page 170



Attached document:

Item: Specification
Item: Drawings
Item: Abstract

Proof: Yes

1 copy
1 copy
1 copy

TCL 1002, Page 171



10

15

20

25

JPA H9-081010

[Document Name] Specification

[Title of the Invention] LIGHT EMITTING DEVICE

[What is claimed is]

[Claim 1] A light emitting device comprising a light

emitting component whose light emitting layer is a nitride

compound semiconductor and a phosphor which absorbs at least

a part of light emitted by the light emitting component to

emit light of a wavelength longer than that of the light emitted

by the light emitting component, wherein

the phosphor is composed of two or more kinds of

yttrium-aluminum oxide fluorescent materials activated with

cerium having different compositions.

[Claim 2] The light emitting device according to claim

1, wherein the yttrium-aluminum oxide fluorescent material

activated with cerium is (Re,Smj-x) 3 (AlyGaji-y) 5012:Ce where 0<x<1

and O<y<1 and Re is at least one selected from Y, Gd and La.

[Claim 3] The light emitting device according to claim

1, wherein the yttrium-aluminum oxide fluorescent material

activated with cerium comprises an yttrium-aluminum oxide

fluorescent material activated with cerium which has a main

emission wavelength shorter than that of Y3Al15012:Ce and an

yttrium-aluminum oxide fluorescent material activated with

cerium has a main emission wavelength longer than that of

Y3A1,012:Ce.

[Claim 4] The light emitting device according to claim
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1, wherein the yttrium-aluminum oxide fluorescent material

activated with cerium comprises a first fluorescent material

of Y3(Al,jGai-y)5012:Ce and a second fluorescent material of

Re3A15012:Ce having a main emission wavelength longer than that

of the first fluorescent material, where O0<y<1 and Re is at

least one selected from Y, Gd and La.

[Claim 5] The light emitting device according to claim

1, wherein the two or more kinds of yttrium-aluminum oxide

fluorescent materials activated with cerium having different

compositions comprise a third fluorescent material containing

Gd anda fourth fluorescent material having a composition ratio

of Gd higher than that of the third fluorescent material.

[Claim 6] The light emitting device according to claim

1, wherein a main emissionpeak of the light emitting component

is within the range from 400 nm to 530 nm.

[Claim 7] The light emitting device according to claim

1, which is capable of planar light emission by means of optical

coupling of a light emitting component and an optical guide

plate via a color converting material having a phosphor arranged

on the optical guide plate which is optically coupled with

the light emitting component or a color converting material

having the phosphor.

[Claim 8] Alight emitting device whichisa light emitting

diode comprising a light emitting component placed in a cup

of a mount lead, an inner lead electrically connected with
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the light emitting component with a conductive wire, a coating

material filling the cup and a molding material covering at

least part of the coating material, the light emittingcomponent,

the conductive wire, the mount lead and the inner lead, wherein

alight emitting layer of the light emitting component

is a nitride compound semiconductor and the coating material

contains two or more kinds of yttrium-aluminum oxide fluorescent

materials activated with cerium having different compositions

which absorb at least a part of the light emitted by the light

emitting component to emit light of a wavelength longer than

that of the light emitted by the light emitting component.

[Detailed Description of the Invention]

[0001]

[Industrial Utilization Field]

The present invention relates to a light emitting

device used in back light source, illuminating switch, signal,

display, LED display, indicator, etc. More particularly, it

relates toalight emitting device which emits lights of RGB(red,

green, blue) colors with high luminance and high efficiency

regardless of the operating environment .

[0002]

[Prior Art]

A light emitting device using a LED chip is compact

and emits light of clear color with high efficiency. It is

also free from such a trouble as burn-out because it is a
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semiconductor element. It has an excellent initial drive

characteristic and such an advantage as durability to endure

vibration and repetitive ON/OFF operations. Thus it has been

used in such 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. Accordingly, planar light

sources for full color, which can be used in a liquid crystal

back-light, using the three primary colors of RGB have been

greatly advancing by making most of the advantages such as

low power consumption, long life and light weight.

[0003]

The LED chip can emit light of various wavelengths

ranging from ultra violet to infrared, depending on the

semiconductor material and conditions to forma light emitting

layer to be used. It also has favorable emission spectrum

to generate monochromatic light.

[0004]

Although because the light emitting diode has

favorable emission spectrum to generate monochromatic light,

making a light source for white light requires it to arrange

the LED chips which are capable of emitting light of RGB colors

closely to each other while diffusing and mixing the light

emitted by them. Although these light emitting diodes are

effective as light emitting devices for emitting various colors
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freely, a set of red green and blue light emitting diodes or

a set of blue-green and yellow light emitting diodes must be

used even when generating white light only. A LED chip is

a semiconductor and still includes considerable variations

in the color tone and luminance. The LED chip which can emit

lights of RGB colors with high luminance has not been yet made

from the same semiconductor material. In case the LED chips

which are semiconductor light emitting component are made from

different materials, different LED chips require different

drive voltages which must be supplied from different power

sources provided separately. Therefore, white light must be

generated by adjusting the current for each semiconductor.

Similarly, color tone is subject to variation due to the

difference in temperature characteristics and chronological

changes, because the LED chips are semiconductor light emitting

components. Further, uneven color may result unless the light

rays emitted by the LED chips are mixed evenly.

[0005]

Thus, the present applicant previously developed

alight emitting diode which converts the color of light emitted

by a LED chip by means of a fluorescent material and a planar

light source disclosed in Japanese Patent Kokai Nos. 5-152609,

7-176794 and 8-8614. By using the light emitting diode and

the planar light source, light of other colors such as white

color can be emitted by using a LED chip of one type.

TCL 1002, Page 176



10

15

20

25

JPA H9-081010

[0006]

Specifically, a LED chip capable of emitting blue

light is connected to one end of a transparent optical guide

plate and light emitted by the LED chip is convertedby a layer

containing a fluorescent material provided on the optical guide

plate into green and red light, thereby to produce light of

whitecolor. These devices can be usedas light emitting devices

which emit light for an extended period of time witha sufficient

luminance, even when used as light emitting device capable

of emitting light of white color having RGB light components.

[0007]

[Problems to be solved by the Invention]

There are various fluorescent materials such as

fluorescent dye, fluorescent pigment and organic or inorganic

compounds which are excited by light emitted by a LED chip.

Excitation wavelengths and emission wavelengths of fluorescent

materials also range widely. Also there are fluorescent

materials which convert light of shorter wavelength emitted

by a light emitting component into light of longer wavelength

and those which convert light of longer wavelength emitted

by a light emitting component into light of shorter wavelength.

[0008]

However, efficiency of conversion of long-wavelength

light into short-wavelength light is extremely low and is not

practical. When a light emitting device is used in outdoor
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environment suchas under direct sunlight, or whena fluorescent

material is located in the vicinity of the LED chip, the

fluorescent material remains to be irradiated by high-energy

radiations such as ultra violet ray of strong intensities for

a long period of time. In particular, energy of light emitted

by a semiconductor light emitting component having a high energy

band gap enough to excite a fluorescent material and emit

secondary radiation is inevitably high. Therefore, the

fluorescent material itself is subject to deterioration due

also to the synergistic effect with the extraneous light such

as sun light.

[0009]

There are such cases as the color tone changes as

the fluorescent material deteriorates or the fluorescent

material is blackened resulting in lowered efficiency of

extracting light. Similarly, the fluorescent material is

exposed to a high temperature such as rising temperature of

the LED chip and from the external environment. Further,

although a light emitting device is usually sealed ina plastic

casing, it is impossible to completely prevent the entry of

moisture from the outside or to completely remove moisture

which was contained during production. In the case of some

fluorescent materials, such moisture accelerates the

deterioration of the fluorescent material due tothe high-energy

radiation or heat transmitted fromthe light emitting component.
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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.

Therefore, an object of the present invention is to solve the

problems described above and provide a light emitting device

which is subject only to extremely low degrees of deterioration

in light emission efficiency and color shift over a long period

of time even when used outdoors, and is capable of emitting

light of desired color with a high luminance.

[0010]

[Means for Solving the Problems]

The light emitting device of the present invention

provides a light emitting device comprising a light emitting

component whose light emitting layer is a nitride compound

semiconductor and a phosphor which absorbs at least a part

of light emitted by the light emitting component to emit light

of a wavelength longer than that of the light emitted by the

light emitting component, wherein

the phosphor is composed of two or more kinds of

yttrium-aluminum oxide fluorescent materials activated with

cerium having different compositions.

[0011]

With respect to the light emitting device of claim

2 of the present invention, the yttrium-aluminum oxide

fluorescent material activated with cerium is

TCL 1002, Page 179



10

15

20

25

JPA H9-081010

(Re,Sm,.x) 3 (AlyGai-y) 5012:Ce (where O<x<1 and O<y<1 and Re is at

least one selected from Y, Gd and La).

With respect to the light emitting device of claim

3 of the present invention, the yttrium-aluminum oxide

fluorescent material activated with cerium comprises an

yttrium-aluminum oxide fluorescent material activated with

cerium which has a main emission wavelength shorter than that

of Y3A1;0,.:Ce and an yttrium-aluminum oxide fluorescent material

activated with cerium has a main emission wavelength longer

than that of Y3A15012:Ce.

[0012]

With respect to the light emitting device of claim

4 of the present invention, the yttrium-aluminum oxide

fluorescent material activated with cerium comprises a first

fluorescent material of Y3(Al,Gai-y)5012:Ce and a second

fluorescent material of Re3A15012:Ce having a main emission

wavelength longer than that of the first fluorescent material

(where O0<y<1 and Re is at least one selected from Y, Gd and

La).

With respect to the light emitting device of claim

5 of the present invention, the yttrium-aluminum oxide

fluorescent materials activated with cerium having different

compositions comprise a third fluorescent material containing

Gd and a fourth fluorescent material having a composition ratio

of Gd higher than that of the third fluorescent material.
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[0013]

With respect to the light emitting device of claim

6 of the present invention, a main emission peak of the light

emitting component is within the range from 400 nm to 530 nm.

[0014]

The light emitting device of claim 7 of the present

invention is a light emitting device capable of planar light

emission by means of optical coupling of a light emitting

component and an optical guide plate via a color converting

material having a phosphor arranged on the optical guide plate

which is optically coupled with the light emitting component,

or via a color converting material having the phosphor.

[0015]

A light emitting device of claim 8 of the present

invention is a light emitting diode comprising a light emitting

component placed in a cup of a mount lead, an inner lead

electrically connected with the light emitting component by

means of a conductive wire, a coating material filling the

cup and a molding material covering at least part of the coating

material, the light emitting component, the conductive wire,

the mount lead and the inner lead, wherein

alight emitting layer of the light emitting component

is a nitride compound semiconductor and the coating material

includes at least twokinds of yttrium-aluminumoxide fluorescent

materials activated with ceriumof different compositions which
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absorb at least a part of light emitted by the light emitting

component and emit light of a wavelength longer than that of

the light emitted by the light emitting component.

[0016]

[Action]

The light emitting device of the present invention

has a light emitting component and fluorescent materials which

are excited by light emitted by the light emitting component

to emit light of a wavelength longer than that of the light

emitted by the light emitting component. As the fluorescent

materials, two or more kinds of yttrium-aluminum oxide

fluorescent materials having different compositions are used.

This enables the light emitting device to emit light of a

desired color with a high efficiency. That is, when the

wavelength of the light emitted by the semiconductor light

emitting component falls within the range from point Ato point

B in Fig. 8 depending on the semiconductor light emitting

component, the device can emit light of any color within the

shaded range enclosed by points C and D in Fig. 8 which are

chromaticity points of at least two kinds of yttrium-aluminum

oxide fluorescent materials of different compositions. The

color can be controlled through the selection of composition

or quantities of the light emitting component andthe fluorescent

materials. The light emitting device can be caused to produce

light of a desired wavelength by selecting various fluorescent
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materials and absorbing the variations in emission of the light

emitting component. Also the light emitting device can be

caused to generate light which includes RGB components with

high luminance, by selecting the wavelengths of light emitted

by the fluorescent materials.

[0017]

Moreover, the yttrium-aluminum oxide fluorescent

material can be used to make a light emitting device capable

of emitting light with a high luminance for a long period of

time. Also by using a fluorescent material which emits light

of a wavelength longer than that of the light emitted by the

light emitting component, light can be emitted with a high

efficiency. Because the converted light has a wavelength longer

than that of the light emitted by the light emitting chip,

it is less than the band gap of the light emitting chip and

is less likely to be absorbed by the light emitting component.

Therefore, even when light is emitted in isotropic way by

the fluorescent material and is directed toward the light

emitting component, it is not absorbed by the light emitting

component, making it possible to emit light with a high

efficiency.

[0018]

[Mode for carrying out the Invention]

The present inventors have found, asaresult.of various

experiments, that it is made possible to prevent the decrease
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in emission efficiency and color shift through operation with

ahigh luminance overa long periodof timebyselectinga particular

semiconductor and a fluorescent material in a light emitting

diode which uses a phosphor to convert the color of light emitted

by a LED chip having a relatively high radiation energy invisible

region, and have achieved the present invention.

[0019]

The phosphor used in the light emitting device of

the present invention must satisfy the following requirements:

1. Excellent resistance against light, particularly

durability to endure direct sun light in which lights with various

high energy are radiated for a long period. And durability to

endure light of a radiation illuminance as high as Fe=3Wcm™®

and more because the fluorescent material is exposed to intense

radiation froma tiny regionsuchasasemiconductor light emitting

component when used as a light emitting diode.

2. Capability to emit light in blue region, not ultra

violet, because mixing of colors with the light emitting elements

is used.

3. Capability to emit light from green to red regions

with high luminance in consideration of mixing with blue light.

4. Good temperature characteristic suitable for

location in the outdoor and in the vicinity of the light emitting

component .

5. Capability to continuously change the color tone
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in terms of the proportion of composition or ratio of mixing

a plurality of fluorescent materials.

6. Weatherability for the operating environment of

the light emitting diode.

[0020]

As materials that satisfy the above requirements,

the present invention uses a nitride compound semiconductor

element having high-energy band gap in the light emitting layer

as the light emitting component, and an yttrium-aluminum oxide

fluorescent material activated with cerium where two or more

kinds of phosphors of different compositions are activated

with cerium as the phosphor. With this constitution, the light

emitting device can emit light of a desired color tone by

controlling two or more kinds of fluorescent materials, even

when the wavelength of light emitted by the light emitting

component deviates from the desired wavelength due to a problem

in the production process of the light emitting component or

other causes. More specifically, (Re,Sm,-x) 3 (AlyGai-y) 5012:Ce

is used as the yttrium-aluminum oxide fluorescent material

activated with cerium (where 0<x<1 and O<y<1, and Re is at

least one selected from Y, Gd and La). This makes it possible

to make a light emitting component which experiences color

shift of emitted light and a decrease in luminance of the emitted

light, both of very low degrees, even when irradiated with

high-energy radiation in the visible light region emitted by
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the light emitting component in the vicinity thereof over a

long period of time or used outdoors, and emits light of desired

component with high luminance.

[0021]

As one embodiment of the light emitting device, a

chip type LED is shown in Fig. 1. A LED chip 102 employing

gallium nitrate semiconductor is fixed in the casing of the

chip type LED by means of epoxy resin or the like. The LED

chip 102 employs a light emitting component having a Ing 4Gao.6N

semiconductor light emitting layer with a thickness of 470

nm. The light emitting component has a contact layer which

is a gallium nitride semiconductor having N type conductivity,

a clad layer which is a gallium nitride semiconductor having

P type conductivity and a contact layer which is a gallium

nitride semiconductor having P type conductivity, formed on

a sapphire substrate. Formed between the contact layer having

Ntype conductivity and the clad layer having P type conductivity

is a non-doped InGaN active layer of a single quantum well

structure of thickness about 3 nm. (The sapphire substrate

has a gallium nitride semiconductor formed thereon under a

low temperature to make a buffer layer.) Electrodes of the

light emitting component 102 and electrodes 105 provided on

the casing are electrically connected by means of gold wires

103 which are conductive wires. The LED chip which is a light

emitting component, made by mixing and dispersing Y3A15012:Ce

TCL 1002, Page 186



10

15

20

25

JPA H9-081010

as phosphor of green color and (Yo.sGdo.2)3A15012:Ce as phosphor

of red color in an acrylic resin, and the conductive wires

are protected from extraneous stresses by a molding material

101 which is uniformly applied and cured. The LED chip is

caused to emit light by supplying electric power to the light

emitting device. By mixing blue light emitted by the LED chip

and light emitted by two or more kinds of phosphor capable

of emitting light of high luminance when excited by the light

emitted by the LED chip, the light emitting diode can emit

light of white color. The light emitting diode formed as

described above does not have the light emitting pattern normally

observed during emission of a conventional light emitting diode

which does not include fluorescent material. The emission

pattern generated by electrodes formed on the light emitting

surface of the LED chip causing shadows are eliminated by

diffusion caused by the fluorescent material. Thus the light

emitting diode can emit light with uniform luminance.

Constituents of the present invention will now be described

below.

[0022]

(Phosphor)

The phosphor used in this invention refers to a

phosphor which emits light when excited by visible light or

ultra violet light emitted by the semiconductor light emitting

component. In the present invention, the phosphor uses two
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or more kinds of yttrium-aluminumoxide fluorescent materials

activated with ceriumof different compositions. Desiredwhite

color can be produced by mixing light of blue color emitted

by a light emitting component employing nitride compound

semiconductor inthe light emitting layer, light of green color

and light of red color emitted by the phosphor with yellow

body color for absorbing blue light, or light of yellow color

having greenishand reddish hue. Inthe light emitting device,

in order to achieve this color mixture, it is preferable that

the phosphor in the form or powder or bulk be contained in

various resins such as epoxy resin, acrylic resin and silicone

resin, or an inorganic substance such as silicon dioxide or

aluminum oxide. Such a substance which includes phosphor can

be used in various forms such as dot-shaped construction and

a layer formed thin enough to transmit light from the LED chip.

Various color colors containing white and incandescent lamp

color can be produced by adjusting the mix proportion of phosphor

and resin and the amount of coating or filling material and

selecting the wavelength of light emitted by the light emitting

device.

The light emitting device can be rendered

weather-proof and other characteristics by changing the

distribution of the phosphor. The distribution can be adjusted

by changing the material which includes the phosphor, forming

temperature and viscosity and the shape and particle size
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distributionofthephosphor. Therefore, desiredconcentration

of the fluorescent material can be selected depending on the

operating conditions.

[0023]

Also the light emitting device can be made capable

of emitting light with a high efficiency by arranging two or

more fluorescent materials in an order with respect to the

incident light coming from the respective light emitting

components. That is, reflected light can be utilized

effectively by laminating a color converting material which

includes a fluorescent material having an absorbing wavelength

on longer wavelength side and capable of emitting light of

a long wavelength, and a color converting material which has

an absorbing wavelength on further longer wavelength side and

capable of emitting light of a long wavelength, on the light

emitting component which has a reflecting material.

[0024]

By using the phosphor of the present invention, the

light emitting device can be given enough light resistance

for high-efficient operation even when arranged adjacent to

or in the vicinity of a LED chip of radiation illuminance (Ee)

in a range from 3 Wem’ up to 10 Wem”.

[0025]

YAG fluorescent material capable of emitting green

light which is yttrium-aluminum oxide fluorescent material
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activated with cerium used in the present invention has garnet

structure, andisthereforeresistant toheat, light andmoisture,

thereby to be capable of absorbing excitation light having

a peak at a wavelength near 450 nm as indicated by the solid

line in Fig. 4(A). It emits light of broad spectrum having

a peak near 510 nm tailing out to 700 nm as indicated by the

solid line in Fig. 4(B). YAG fluorescent material capable

ofemittingredlight whichis yttrium-aluminumoxide fluorescent

material activated with cerium used in the present invention,

too, has garnet structure and is therefore resistant to heat,

light and moisture, and is capable of absorbing excitation

light having a peak near 450 nm as indicated by the wavy line

in Fig. 4(A). It also emits light of broad spectrum having

a peak near 600 nm tailing out to 750 nm as indicated by the

wavy line in Fig. 4(B).

[0026]

Wavelength of the emitted light is shiftedtoa 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 can be shifted

to a longer wavelength by substituting part of Y with Gd and/or

La. Proportion of substituting Al with Ga is preferably from

Ga:Al=1:1 to 4:6 in consideration of the light emitting

efficiency and the wavelength of emission. Similarly,

proportion of substituting Y with Gd and/or La is preferably
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from ¥:Gd and/or La=9:1 to 1:9, or more preferably from Y:Gd

and/or La=1:4 to 2:3. Substitution of less than 20% results

inan increase of green component and a decrease of red component.

Substitutionof 80% orgreater part, onthe other hand, increases

red component but decreases the luminance steeply.

[0027]

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 temperatures,

and sufficiently mixing these materials in stoichiometrical

proportions. Otherwise, mixture material is obtained by

dissolving rare earth elements Y, Gd, Ce, La and Sm in

stoichiometrical proportions in an acid, coprecipitating the

solution oxalic acid and sintering 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 sintered in a crucible at a temperature

from 1350 to 1450 °C in air for 2 to 5 hours. Then the sintered

material is ground by ball mill in water, washed, separated,

dried and sieved thereby to obtain the desired material.

[0028]

The two or more kinds of yttrium-aluminum oxide

fluorescent materials activated with cerium of different

compositions may be either used by mixing or arranged
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independently. When arranging the fluorescent materials

independently, it is preferable to arrange in the order of

a fluorescent material that absorbs light fromthe light emitting

component of a shorter wavelength, then a fluorescent material

that absorbs light of a longer wavelength. This arrangement

enables efficient absorption and emission of light.

[0029]

(Light emitting components 102, 202, 302)

As the light emitting component used in the present

invention, a nitride compound semiconductor capable of

efficiently exciting the two or more kinds of yttrium-aluminum

oxide fluorescent materials activated with cerium of different

compositions may be used. The LED chip which is the light

emitting component can be made by forming light emitting layer

of semiconductor such as AI1N, InN, GaN, InGaN or InGaAl on

a substrate in the MOCVD process. The semiconductor structure

may be homostructure, heterostructure or

double-heterostructure which have MIS junction, PIN junction

or PN junction. It may also be made in a single quantum well

structure or multiple quantum well structure where a

semiconductor active layer is formed inathin filmwhere quantum

effect can occur. While various wavelengths of emitted light

can be selected depending on the property and structure of

the semiconductor layer material and the mixed crystal ratio

thereof, it is preferable to emit light of a wavelength shorter
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than the wavelength of light emitted by the phosphor, in order

to excite the phosphor more efficiently.

[0030]

When a nitride compound semiconductor isused, sapphire,

spinnel, SiC, Si, ZnO,GaN or the like is used as the semiconductor

substrate. Use of sapphire substrate is preferable in order

to form a nitride compound semiconductor of good crystalinity.

Abuffer layer of GaN, A1N, etc. is formedonthe sapphire substrate,

and a nitride semiconductor having PN junction is formed thereon.

The gallium nitride semiconductor has N type conductivity under

the condition of not doped with any impurity. In order to form

anNtype gallium nitride semiconductor having desired properties

such as improved light emission efficiency, it is preferably

doped with N type dopant suchas Si, Ge, Se, Te, andC. 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 andBa. 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 anneal the gallium nitride

compound semiconductor doped with P type dopant in suchprocess

as heating in a furnace, irradiation with low-speed electron

beam, plasma irradiation, etc., thereby to turn it to P type.

After exposing the surfaces of P type and N type semiconductor

layers by etching or other process, electrodes of the desired

shapes are formed on the semiconductor layers by sputtering
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or vapor deposition.

[0031]

Then the semiconductor wafer which has been formed

is cut into pieces by means of a dicing saw which has a rotating

blade having diamond cutting edge, 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 LED chips

of gallium nitride compound semiconductor can be made.

[0032]

In order to emit white light with the light emitting

device of the present invention, wavelength of main light emitted

by the light emitting component is preferably from 400 nm to

530 nm inclusive in consideration of the mixing color with the

phosphor, and more preferably from 420 nm to 490 nm inclusive.

It is further more preferable that the wavelength be from 450

nm to 475 nm inclusive, so as to increase the emission efficiency

of the LED chip and the phosphor, respectively.

[0033]

(Conductive wires 103, 303)

The conductive wires should have good electric

conductivity, good thermal conductivity and good mechanical

connection with the electrodes of the light emitting components
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102, 302. Thermal conductivity is preferably 0.01 cal/cm?/cm/°C

or higher, and more preferably 0.5 cal/cm?/cm/°C or higher.

For workability and other reasons, the diameter of the conductive

wire is preferably from $10 um to $45 wm inclusive. The

conductive wire may specifically be a metal suchas gold, copper,

platinum and aluminum or an alloy thereof. Such a conductive

wire can be easily connected to the electrodes of the LED chips,

the inner lead 306 and the mount lead 305 by means of a wire

bonding device.

[0034]

(Mount lead 305)

The mount lead 305 is used for mounting of the light

emitting component 302, and suffices to have a size enough to

load the LED chip 302 with a die bonding equipment or the like.

In case a plurality of LED chips are installed and the mount

lead is used as common electrode of the LED chips, sufficient

electric conductivity and good connecting characteristic with

the bonding wires and the like are required. When the LED chip

is installed in the cup of the mount lead and the cup is filled

with the fluorescent material, erroneous illumination due to

light from other light emitting diode mounted nearby can be

prevented.

[0035]

Bonding of the LED chip 302 and the mount lead 305

with the cup can be achieved by means of a thermoplastic resin.
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Specifically, epoxy resin, acrylic resin and imide resin can

be used. When bonding a face-down LED chip and the mount lead

and, at the same time, electrically connecting them, Ag paste,

carbon paste, metallic bump or the like can be used.

[0036]

Further, in order to improve the efficiency of light

utilization of the light emitting diode, surface of the mount

lead whereon the LED chip 302 is mounted may be mirror-polished

to give reflecting function to the surface. In this case, the

surface roughness is preferably from 0.1S to 0.8S inclusive.

Electric resistance of the mount lead is preferably within 300

“Q-cm and more preferably within 3 wQ -cm.

[0037]

When mounting a plurality of LED chips on the mount

lead, the LED chips generate significant amount of heat and

therefore high thermal conductivity is required. Specifically,

the thermal conductivity is preferably 0.01 cal/cm’/cm/°C or

higher, and more preferably 0.5 cal/cm’/cm/°C or higher.

Materials which satisfy these requirements include iron, copper,

iron-containing copper, tin-containing copper and metallized

ceramics.

[0038]

(Inner lead 306)

The inner lead 306 provides connection between the

LED chip mounted on the mount lead 305 and the conductive wire.
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When mounting a plurality of LED chips 302 on the mount lead,

it is necessary to employ such a construction that the conductive

wires can be arranged so as not to touch each other.

[0039]

Specifically, contact of the conductive wires with

each other which connect the inner leads that are more distant

from the mount lead can be prevented by increasing the area

of the end face where the inner lead 306 is wire-bonded as the

distance from the mount lead increases.

[0040]

Surface roughness of the end face connecting with

the conductive wire is preferably from 1.68 to 10S inclusive

in consideration of close contact. In order to form the tip

of the inner lead in a desired shape, the shape may be formed

by punching the lead frame with a die in advance, or by grinding

off a part of inner leads at the top after forming all inner

leads. Further, after forming by punching the inner leads,

desired end face area and height can be formed simultaneously

by applying pressure in the direction of end face.

[0041]

The inner lead is required to have good connectivity

with the bonding wires which are conductive wires and good

electrical conductivity. Specifically, the electric resistance

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

BQ-cm. Materials which satisfy these requirements includeiron,
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copper, iron containing copper, tin containing copper, copper-,

gold- or silver-plated aluminum, iron or copper.

[0042]

(Coating material 301)

The coating material 301 used in the present invention

is provided in the cup of the mount lead 305 in addition to

the molding material 304, andincludes the phosphor which converts

the light emitted by the LED chip 302. As the coating material,

transparent resins of excellent weatherability such as epoxy

resin, urea resin and silicone and acrylic resin, or inorganic

material such as silicon dioxide as a silicide and aluminum

oxide are preferably employed. Adispersant may be used together

with the phosphor. As the dispersant, barium titanate, titanium

oxide, aluminumoxide, silicon dioxide and the like are preferably

used.

[0043]

(Molding material 101, 210, 304)

The molding may be provided in order to protect the

LED, the conductive wire and the coatingmaterial which includes

phosphor from external disturbance, depending on the application

of the light emitting device. The molding material can he

generally made of a resin or glass. The angle of view can be

increased by containing the phosphor. And also, the angle of

view can be further increased by adding a dispersant, thereby

making the directivity of the emission from the LED chip dull.
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[0044]

Further, the molding material may be formed ina desired

shape having the function of lens to focus or diffuse the light

emitted by the LED chip. Therefore, the molding material may

be made inastructure of multiple layers laminated. Specifically,

it may be a convex lens or a concave lens, and may have an elliptic

shape when viewed inthe directionof optical axis, oracombination

of these.

[0045]

As the molding material, transparent resinof excellent

weatherability such as epoxy resin, urea resin, silicone resin

and acrylic resin, or glass having a low melting point are

preferably employed. As the dispersant, barium titanate,

titanium oxide, aluminum oxide, silicon dioxide and the like

are preferably used. The phosphor may be contained either in

the molding material or in the coating material and other part.

Or otherwise, the coating may be of other materials such as

a resin containing phosphor and the molding material may be

glass. In this case, such a light emitting diode can be made

that is suited tomass productionand is less affected by moisture.

The molding and the coating may also be made of the same material

in consideration of the refractive index.

[0046]

(Planar light source)

A planar light source which is one of light emitting
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devices of the present invention can be made either by turning

white light into planar light by means of an optical guide

plate when emitting white light as shown in Fig. 2(A), or by

converting blue light emitted by the LED chip which emits planar

light into white light as shown in Fig. 2(B).

[0047]

When turning white light into planar light by means

of an optical guide plate, it can be achieved either by such

aconstructionthat alight emitting diode 202 capableof emitting

blue light andan optical guide plate 204 arearranged interposing

a color conversion material 201 which includes phosphor, or

by such a construction that the light emitting diode 202 having

nitride semiconductor light emitting component which includes

phosphor to be capable of emitting blue light and the optical

guide plate 204 are optically coupled in a molding material

210 or the like.

[0048]

When converting blue light emitted by the LED chip

202 whichemits planar light into white light, the light emitting

diode 202, which includes a nitride semiconductor in the light

emitting layer and is capable of emitting blue light, and the

optical guide plate 204 are optically coupled and then contained

in a diffusion sheet 206 on the optical guide plate 204, or

otherwise applied on the diffusion sheet together with a binder

resin to forma sheet. Further, such a construction may also
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be employed as a binder containing phosphor is formed into

dot-shape on the optical guide plate.

[0049]

Specifically, the LED chip whichis the light emitting

component is fixed in a metal substrate 203 or the like having

inverted C shape whereon an insulation layer and a conductive

pattern are formed. After electrically connecting the LED

chip and the conductive pattern, epoxy resin is applied onto

the substrate whereon the LED chip 202 is mounted, thereby

to optically couple with an end face of the acrylic optical

guide plate 204. Placed on the principal light emitting plane

of the optical guide plate 204 is a sheet 201 made by applying

a mixture of phosphor and epoxy resin uniformly on a diffusion

sheet. Thediffusion sheet 206 comprisesalayermade by applying

epoxy resin containing particles of aluminum oxide, silicon

dioxide, titanium oxide or barium titanate as diffusion agent

in a base of acrylic resin and a layer containing phosphor.

[0050]

It is preferable that a reflector film 207 containing

a white diffusion agent be arranged on one principal plane

of the optical guide plate for the purpose of preventing

fluorescence wherein intense light is emitted from near the

light emitting diode. Similarly, a reflector 205 is provided

on the entire surface on the back of the optical guide plate

204 and on one end face where the light emitting diode is not
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provided, in order to improve the light emission efficiency.

With this construction, a planar light source can be obtained

which generates enough luminance even when used as the back

light of liquidcrystal. Applicationtoaliquidcrystal display

can be achieved by arranging a polarizer plate on the principal

plane of the optical guide plate via liquid crystal injected

between glass substrates whereon a translucent conductive

pattern not shown in the drawing is formed. Examples of the

present invention will be described below. It goes without

saying that the present inventionisnot limited tothe Examples.

[0051]

[Examples]

(Example 1)

Inp.9sGap.o5N Semiconductor having emission peak at

450 nm is used as a light emitting component. A LED chip is

made by flowing TMG (trimethyl gallium) gas, TMI (trimethyl

indium) gas, nitrogen gas and dopant gas together with a carrier

gas ona cleaned sapphire substrate and forming a galliumnitride

compound semiconductor layer in MOCVD process. A gallium

nitride semiconductor layer having N type conductivity and

a galliumnitride semiconductor layer having P type conductivity

are formed by switching SiH4 and Cp2Mg as dopant gas, thereby

forming a PN junction. For the semiconductor light emitting

component, acontact layerwhichis galliumnitride semiconductor

having Ntype conductivity, aclad layer whichis galliumnitride
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aluminum semiconductor having N type conductivity, a clad layer

which is gallium nitride aluminum semiconductor having P type

conductivity and a contact layer which is gallium nitride

semiconductor having P type conductivity are formed. Anactive

layer of Zn-doped InGaN which makes a double-hetero junction

is formed between the clad layer having N type conductivity

and the clad layer having P type conductivity. (A buffer layer

is provided on the sapphire substrate by forming gallium nitride

semiconductor layer at a low temperature. The P type

semiconductor is annealed at a temperature of 400 °C or above

after forming the film.)

After exposing the surfaces of P type and N type

semiconductor layers by etching, electrodes are formed by

sputtering. After scribing the semiconductor wafer which has

been made as described above, LED chips are made as light emitting

components by dividing the wafer with external force.

[0052]

The LED chip is mounted on a mount lead which has

a cup at the tip of a silver-plated copper lead frame, by die

bonding with epoxy resin. Electrodes of the LED chip, the

mount lead and inner lead are electrically connected by wire

boeding with gold wires.

[0053]

The lead frame with the LED chip attached thereon

is placed in a bullet-shaped die and sealed with translucent
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epoxy resin for molding, which is then cured at 150 °C for

5 hours, thereby to form a blue light emitting diode. The

blue light emitting diode is connected to one end face of an

acrylic optical guide plate which is polished on all end faces.

On one surface and side face of the acrylic plate, screen

printing is applied by using barium titanate dispersed in an

acrylic binder as white color reflector, which is then cured.

[0054]

On the other hand, phosphors of green and red colors

are made by dissolving rare earth elements of Y, Gd, Ce and

La in an acid in  stoichiometrical proportions, and

coprecipitating the solution with oxalic acid. Oxide of the

coprecipitate obtained by sintering this material is mixed

with aluminum oxide and gallium oxide, thereby to obtain

respective mixture materials. The mixture is then mixed with

ammonium fluoride used as a flux, and sintered in a crucible

at a temperature of 1400 °Cinairfor3 hours. Then the sintered

material is ground by ball mill in water, washed, separated,

dried and sieved thereby to obtain the desired material.

[0055]

120 Parts by weight of the first fluorescent material

having a composition of Y3(Alo.¢Gao.4)5012:Ce and capable of

emitting green light, 100 parts by weight of the second

fluorescent material having a composition of (Yp.4Gdp.¢) 3A15012:Ce

and capable of emitting red light, prepared ina process similar
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to that for the first fluorescent material, are sufficiently

mixed with 100 parts by weight of an epoxy resin, to forma

slurry. The slurry is applied uniformly onto an acrylic layer

of thickness of 0.5 mm by means of a multi-coater and then

dried to form a fluorescent material layer used as a color

converting material having a thickness of about 30 yum. The

fluorescent material layer is cut into the same size as that

of the principal light emitting plane of the optical guide

plate, and arranged on the optical guide plate thereby to form

the light emitting device. Measurements of chromaticitypoint

and color rendering index of the light emitting device gave

values of (0.29, 0.34) for chromaticity point (x, y) and 92.0

for Ra (color rendering index) which are approximate to

3-waveform fluorescent lamp. Light emitting efficiency of

121 m/W comparable to that of an incandescent lamp was obtained.

Further in weatherability tests under conditions of

energization with a current of 60 mA at room temperature, 20

mA at room temperature and 20 mA at 60 °C with 90% RH, no change

due to the fluorescent material was observed.

[0056]

(Comparative Example 1)

According to the same manner as that described in

Example 1 except for mixing the same quantities of a green

organic fluorescent pigment (FA-001, manufactured by Synleuch

Chemical Co.) and a red organic fluorescent pigment (FA-005,
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manufactured by Synleuch Chemial Co.) which are

perylene-derivatives for the first and the second phosphor,

the formation of a light emitting diode and weatherability

test were conducted. Chromaticity coordinates of the light

emitting diode thus formed were (x, y) = (0.34, 0.35). The

weatherability test was conducted by irradiating with

ultraviolet ray generated by carbon arc for 200 hours,

representing equivalent irradiation of sun light over a period

of one year, while measuring the luminance retaining ratio

and color tone at various times during the test period. In

a reliability test, the LED chip was energized to emit light

at a constant temperature of 70 °C while measuring the luminance

and color tone at different times. The results are shown in

Fig. 6 and Fig. 7, together with Example 1.

[0057]

(Example 2)

A LED chip having Ino.9sGayp.9s5N with emission peak at

450 nm was formed as a light emitting component according to

the same manner as that described in Example 1. The LED chip

was mounted on a mount lead which had a cup at the tip of a

silver-plated copper lead frame, by die bonding with epoxy

resin. Electrodes of the LED chip, the mount lead and inner

lead were electrically connected by wire boding with gold wires.

[0058]

On the other hand, phosphors of green and red colors
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were made by dissolving rare earth elements of Y, Gd and Ce

inanacid in stoichiometrical proportions, and coprecipitating

the solution with oxalic acid. Oxide of the coprecipitation

obtained by sintering it was mixed with aluminum oxide and

gallium oxide, thereby to obtain respective mixture materials.

The mixture was mixed with ammonium fluoride used as a flux,

and sintered in a crucible at a temperature of 1400 °C in air

for 3 hours. Then the sintered material was ground by ball

mill in water, washed, separated, dried and sieved thereby

to obtain the desired material.

[0059]

40 Parts by weight of the first fluorescent material

having a composition of Y3(Alo.sGay.5)50i12:Ce and capable of

emitting green light, 40 parts by weight of the second fluorescent

material having a composition of (Yo.2Gdo.g) 3Als0i2:Ce and capable

of emitting red light and 100 parts by weight of an epoxy resin

were sufficiently mixed to forma slurry. The slurry was poured

into the cup which is provided on the mount lead wherein the

LED chip was placed. Then the resin containing the fluorescent

material was cured at 130 °C for 1 hour. Thus a coating layer

containing the fluorescent material in thickness of 120 pm

was formed on the LED chip. Concentration of the fluorescent

material in the coating layer was increased gradually toward

the LEDchip. Further, the LED chip andthe fluorescent material

were molded with translucent epoxy resin for the purpose of
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protection against extraneous stress, moisture and dust. A

lead frame with the coating layer of phosphor formed thereon

was placed in a bullet-shaped die and mixed with translucent

epoxy resin and then cured at 150 °C for 5 hours. Under visual

observation of the light emitting diode formed as described

above in the direction normal to the light emitting plane,

it was found that the central portion was rendered yellowish

color due to the body color of the phosphor.

[0060]

Measurements of chromaticity point, color

temperature and color rendering index of the light emitting

diode which was obtained as described above and capable of

emitting white light gavevaluesof (0.32, 0.34) forchromaticity

point (x, y), 89.0 for Ra (color rendering index) and light

emitting efficiency of 101 m/W. Further in weatherability

tests under conditions of energization with a current of 60

mA at room temperature, 20 mA at room temperature and 20 mA

at 60 °C with 90% RH, no change due to the phosphorwas observed,

showing no difference from an ordinary blue light emitting

diode in the service life characteristic.

[0061]

(Example 3)

In0.4Ga0.6N semiconductor having an emission peak

at 470 nm was used as a light emitting component. A LED chip

was made by flowing TMG (trimethyl gallium) gas, TMI (trimethyl

TCL 1002, Page 208



10

15

20

25

JPA H9-081010

indium) gas, nitrogen gas and dopant gas together witha carrier

gas onacleaned sapphire substrate and forming a galliumnitride

compound semiconductor layer in MOCVD process. A gallium

nitride semiconductor layer having N type conductivity and

a galliumnitride semiconductor layer having P type conductivity

were formed by switching SiH4 and Cp2Mg used as the dopant

gas, thereby forming a PN junction. For the semiconductor

light emitting component, a contact layer which was gallium

nitride semiconductor having P type conductivity, a clad layer

which was gallium nitride aluminum semiconductor having P type

conductivity and a contact layer which was gallium nitride

semiconductor having P type conductivity were formed. Anactive

layer of non-doped InGaN which had single quantum well structure

with thickness of about 3 nm was formed between the contact

layer having N type conductivity and the clad layer having

Ptypeconductivity. (Abufferlayerwasprovidedonthe sapphire

substrate by forming a gallium nitride semiconductor layer

at a low temperature.)

After exposing the surfaces of P type and N type

semiconductor layers by etching, electrodes were formed by

sputtering. After scribing the semiconductor wafer which was

made as described above, LED chips were made as light emitting

components by dividing the wafer with an external force.

[0062]

The LED chip was mounted on a mount lead provided
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with a cup at the tip of a silver-plated copper lead frame,

by die bonding with an epoxy resin. Electrodes of the LED

chip, the mount lead and inner lead were electrically connected

by wire boding with gold wires.

[0063]

The lead frame with the LED chip attached thereon

was placed in a bullet-shaped die and sealed with translucent

epoxy resin for molding, which was then cured at 150 °C for

5 hours, thereby to form a blue light emitting diode. The

blue light emitting diode was connected to one end face of

an acrylic optical guide plate which was polished on all end

faces thereof. On one surface and side face of the acrylic

plate, screen printing was applied by using barium titanate

dispersed in acrylic binder as white color reflector, which

was then cured.

[0064]

For the phosphor, a fluorescent material capable

of emitting yellow light of a relatively short wavelength and

a fluorescent material capable of emitting yellow light of

a relatively long wavelength were used as two or more kinds

of yttrium-aluminum oxide fluorescent material activated with

cerium of different compositions. Rare earth elements of Y,

Gd and Ce were dissolved in an acid in stoichiometrical

proportions, and the solution was coprecipitated with oxalic

acid. Oxide of the coprecipitate obtained by sintering the
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precipitate was mixed with aluminum oxide. The mixture was

mixed with ammonium fluoride used as a flux, and sintered in

a crucible at a temperature of 1400 °C in air for 3 hours.

Then the sintered material was ground by ball mill in water,

5 washed, separated, driedand sieved thereby to obtain the desired

material.

[0065]

100 Parts by weight of the fluorescent material having

a composition of (Yo.gGdo.2)3Als012:Ce and capable of emitting

10 yellow light of a relatively short wavelength and 100 parts

by weight of the fluorescent material having a composition

of (Y¥o9.4Gdo.¢)3A1;012:Ce and capable of emitting yellow light

of a relatively long wavelength, prepared in a process similar

to that of the former, and 1000 parts by weight of an acrylic

15 resin were well mixed and formed, by extrusion molding, into

a fluorescent material layer as color conversion material in

thickness of about 180 wm. The fluorescent material layer

was cut into the same size as the principal light emitting

plane of the optical guide plate, and arranged on the optical

20 guide plate thereby to form the light emitting device.

Measurements of chromaticity point and color rendering index

of the light emitting device gave values of (0.33, 0.34) for

chromaticity point (x, y) and 88.0 for Ra (color rendering

index). Light emitting efficiency of 101 m/W was obtained.

25 Further in weatherability tests under conditions of
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energization with a current of 60 mA at room temperature, 20

mA at room temperature and 20 mA at 60 °C with 90% RH, no change

due to the fluorescent material was observed. Similarly,

desired chromaticity point can be maintained even when the

wavelength of light emitted by the light emitting component

is changed by changing the concentration of the fluorescent

material.

[0066]

[Effect of the Invention]

According to the present invention, by using a

high-output light emitting component of nitride compound

semiconductor and two or more kinds of phosphors of different

compositions which emit light upon excitation by the light

from the light emitting component, a light emitting device

which maintains a high light emitting efficiency over a long

period of operation with a high luminance and is capable of

emitting light of desired color canbe made. The light emitting

component which excites the fluorescent material emits light

of a short wavelength and is capable of exciting the fluorescent

material efficiently, and the light radiated isotropically

by the fluorescent material is not absorbed by the light emitting

layer of the light emitting component. Therefore, even higher

efficiency of emitting light is made possible when the light

emitting component is arranged on a reflective material. With

high reliability, energy saving performance, compact
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construction and capability to change color temperature, the

present inventioncanopenupnewapplications containing display

and illumination inautomobile, aircraft andelectric appliances

in general, as well as outdoor use such as buoys for harbors

and ports and sign and illumination for expressways. Also

the light emitting diode of the present invention is better

for the human eyes because white light imposes less stimulation

to the eye when watched for a long period of time.

[0067]

The construction described in claim 1 of the present

invention, in particular, makes it possible to obtain a light

emitting device capable of emitting white light having desired

components with high luminance, with minimum color shift and

deterioration in light emission efficiency, even when used

over an extended period of time. Alsoa light emitting device

of high color rendering index can be made by using two or more

kinds of fluorescent materials of different compositions.

Moreover, a light emitting device which has favorable

characteristics for mass production and is capable of emitting

light of constant color can be made by adjusting the compositions

and concentrations of the Eluorescent materials, even when

the wavelength of light emitted by the light emitting component

deviates.

[0068]

By making the light emitting device in the specific
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construction as described in claim 2 of the present invention,

it is made possible to emit desired light with minimum color

shift and minimum deterioration in light emission efficiency,

even when used over an extended period of time.

[0069]

Bymaking the light emitting device inthe construction

as described in claim 3 of the present invention, it is made

possible to emit white light withminimum color shift and minimum

deterioration in light emission efficiency, even when used

over an extended period of time.

[0070]

Bymaking the light emittingdevice inthe construction

as described in claim 4 of the present invention, it is made

possible toemit white light with minimumcolor shift and minimum

deterioration in light emission efficiency, even when used

over an extended period of time.

[0071]

Bymaking the light emitting deviceinthe construction

as described in claim 5 of the present invention, it is made

possible to emit desired light with minimum color shift and

minimum deterioration in light emission efficiency, even when

used over an extended period of time.

[0072]

Bymakingthe light emitting device inthe construction

as described in claim 6 of the present invention, it is made
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possible to emit light more efficiently with minimum color

shift and minimum deterioration in light emission efficiency,

even when used over an extended period of time.

[0073]

Bymakingthe light emittingdeviceintheconstruction

as described in claim 7 of the present invention, it is made

possible to emit white light more uniformly in a planar

construction withminimum color shift and minimum deterioration

in light emission efficiency, even when used over an extended

period of time.

[0074]

By making the light emitting diode inthe construction

as described in claim 8 of the present invention, it is made

possible to emit white light containing RGB components with

high luminance, with minimum color shift and minimum

deterioration in light emission efficiency, even when used

over an extended period of time under outdoor environment.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 is a schematic sectional view of the

light emitting device of the present invention.

[Fig. 2] Fig. 2 is a schematic sectional view of the

planar light source which is another light emitting device

of the present invention, while (A) showing the planar light

source having the phosphor between the optical guide plate

and the light emitting diode, and (B) showing the planar light
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source having the phosphor on the principal plane of the optical

guide plate.

[Fig. 3] Fig. 3 is a schematic sectional view of the

light emitting diode which is another light emitting device

of the present invention.

[Fig. 4] Fig. 4(A) shows anexample of absorption spectrum

of the first and the secondphosphors used inthe present invention,

and Fig. 4(B) shows an example of emission spectrum of the

first and the second phosphors used in the present invention.

[Fig. 5] Fig. 5 shows an example of emission spectrum

of the light emitting component used in the present invention.

[Fig. 6] Fig. 6 shows the results of weatherabilitytest

for the comparison of the present invention with the reference

light emitting device, while (A) shows a relation between the

luminance retaining ratio and the time, and (B) is a graph

showing a relation between the color tone and the time.

[Fig. 7] Fig. 7 shows the results of reliability test

for the comparison of the present invention with the reference

light emitting device, while (A) shows a relation between the

luminance retaining ratio and the time, and (B) is a graph

showing a relation between the color tone and the time.

[Fig. 8] Fig. 8 shows the chromaticity diagram of light

which the light emitting device of the present invention can

emit. Points A and B indicate the colors of light emitted by

the light emitting device and points C and D indicate the colors
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of light emitted by two kinds of phosphors.

[Description of the Reference Numerals]

101, 210: Moldingmaterial wherein phosphor is contained

102, 202, 302: Light emitting component

103, 303: Conductive wire

104: Casing

105: External electrode

201: Color conversion material

203: Support

204: Optical guide plate

205, 207: Reflective material

206: Diffusion sheet

301: Coating material wherein phosphor is contained

304: Molding material

305: Mount lead

306: Inner lead
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[Document Name] Abstract

[Abstract]

[Object] It is to provide a light emitting device used

in back light source, illuminating switch, signal, display,

LED display, indicator, etc and particularly to provide a light

emitting device which emits light of desirable color with high

luminance and high efficiency regardless of the operating

environment .

{Means for solving] The light emitting device has a light

emitting component using a gallium nitride semiconductor as

a light emitting layer and a phosphor which absorbs at least

a part of light emitted by the light emitting component to

emit light of a wavelength longer than that of the light emitted

by the light emitting component. The phosphor is composed

of two or more kinds of yttrium-aluminum oxide fluorescent

materials activated with cerium having different compositions.
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Fig. 7
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the original
precisely.
2.4shows the word which can not be translated.

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

[Claim(s)]
[Claim 1]JA semiconductorlight emitting element comprising material whose grating constant in
the state characterized by comprising the following where it is formed onafield or a field
equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned
quantum well active layer is smaller than a grating constant of the first crystal of the above.
It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type
on the first crystal that comprises a compound semiconductor at least and has wurtzite
structure.

It is a semiconductorlight emitting element which grows epitaxially a quantum well active layer
inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active
layer is a gap of less than 10 degrees fromafield (1-100).

[Claim 2]A semiconductorlight emitting element comprising material whose grating constant in
the state characterized by comprising the following where it is formed onafield or a field
equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned
quantum well active layer is smaller than a grating constant of the first crystal of the above.
It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type
on the first crystal that comprises a compound semiconductor at least and has wurtzite
structure.

It is a semiconductorlight emitting element which grows epitaxially a quantum well active layer
inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active
layer is a gap of less than 10 degrees fromafield (11-20).

[Claim 3]A semiconductorlight emitting element, wherein a waveguide is formedin the direction
vertical to the [0001] directions in a semiconductorlight emitting element given in the 1-2nd
clauses of a range of claim for patent.
[Claim 4]A semiconductorlight emitting element, wherein the above-mentioned quantum well
active layer is constituted from InxGayAl1-x-yNzAs1—-z (0< x<=1, 0<¢ y<=1, 0< z<=1) ina
semiconductorlight emitting element of a description by the 1—3rd clauses of a range of claim
for patent.
[Claim 5]A semiconductorlight emitting element, wherein the first crystal of the above is growing
epitaxially on a ZnO board in a semiconductorlight emitting element of claim for patent given in
the 1—4th clauses of a range.
[Claim 6]A semiconductorlight emitting element characterized by oscillation wavelengths being
350 nm — 550 nm in a semiconductorlight emitting element of claim for patent given in the 1—5th
clauses of a range.

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the original
precisely.
2.4shows the word which can not be translated.

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

[Detailed Description of the Invention]
[0001]
[Field of the Invention]This invention relates to the light emitting device which used the gallium
nitride system compound semiconductor.
[0002]
[Description of the Prior Art]Gallium nitride system compound semiconductors, such as GaN,
GaAIN, InGaN, and InGaAIN, are wide gap semiconductors which havea transited [ directly ]
type, and are actively studied as a material which constitutes the light emitting device to an
ultraviolet area from blue. The present, As a light emitting device using this material. The high—
intensity blue LED of the double hetero structure which makes a luminous layer Zn dope InGaN
layer constituted on silicon on sapphire is known (S. Nakamura et al., Appl. Phys. Lett., 64 (1994)
1687). The gallium nitride system light emitting device which constituted on the ZnO board and
decreased the defect bya lattice strain is indicated by the JP,5-206513,A gazette. However,
gallium nitride system compound semiconductor laser by current injection was not realized until
now.

[0003]
[Problem to be solved bythe invention]That the laser oscillation by current injection is difficult
in a gallium nitride system compound semiconductororiginates in the density of states of the
valence band of this material system being large, and threshold carrier density being high. The
band structure of the valence-band upper part near gammapointin case [ of wurtzite type
GaN / distorted | there is nothing is shownin drawing 5.
[0004]Incidentally, gammapoint is a point that wave numbervector k (equivalent to the wave
numberofthe horizontal axis of drawing 5) of the electron inside a crystal is set to “0.” Now,in
a wurtzite type semiconductor, the split of the energy of gammapoint is carried out to three by
the crystal field and a spin orbit interaction. In the state of the wave function of gammapoint,
these three bands are made for convenienceto be referred to as hh(heavy hole)1, hh2, and Ih
(light hole), respectively. The threshold carrier density which the density of states of the
valence-band upper part of GaN gives laseroscillation since it is large as compared with
commonIII-V fellows semiconductors, such as GaAs, increased, and the laser oscillation by
current injection was difficult. In a wurtzite type semiconductor, since the character of the wave
function of hhi and hh2 is the same, evenif it adds distortion, the energy split of hh1 and hh2
hardly changes. For this reason, with a wurtzite type semiconductor, reduction of the density of
states by a compressive strain was not able to be expected, either.
[0005]According to the reduction of the density of states of the valence-band upper part and
the increase of optical transition probability by the hauling distortion of a gallium nitride system
compound semiconductor, this invention reduces threshold carrier density required for laser
oscillation, and an object of this invention is to realize the gallium nitride semiconductorlaser by
current injection.
[0006]
[Meansfor solving problem]The gallium nitride system semiconductorlight emitting device of this
invention grows the quantum well active layer which has an optically biaxial hauling distortion on
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the field (1-100) of the first crystal with wurtzite structure, and produces a waveguide in a
direction vertical to the [0001] axes of the 1st crystal, i.e., the [11-20] direction. The same
effect can be acquired also by growing up the active layer which has an optically biaxial hauling
distortion on the field (11-20) of the first crystal, and producing a waveguidein a direction
vertical to [0001] axes,i.e., the [1-100] direction. The same effect can be acquired also when
the plane direction of the first above-mentioned crystal is a field which has a gap of (1-100) or
(11-20) to 10 degrees.If it puts in another way, to the surface of a substrate in which an
element is formed, the semiconductorlight emitting element by this invention has the almost
parallel c axis of the crystal which constitutes (1) active layer, and it pulls it to the well layer of
(2) active layers, and it has the structural feature that distortion is added.
[0007]For example, the band structure of the valence-band upper part near gamma point at the
time of adding 2% of optically biaxial hauling distortion to wurtzite type GaN becomeslike drawing
&. By impressing hauling distortion as compared with drawing 5 shows that lh band which
consists of a z orbit shifts to the upperpart, and the density of states of the valence-band
upperpart of a direction parallel to c axis, i.e., [0001] axes, decreases substantially. Thatis,
change of the energy (vertical axis) over the wave number(horizontal axis) of a direction parallel
to c axis becomes sudden, and density of states is decreasing. Therefore, the density of states
of a valence band can be reduced by constituting a quantum well active layer on a direction
vertical to [0001] axes,i.e. (1-100), a field, a field, or a field equivalent to this, and consideringit
as the structure which impressed hauling distortion.
[0008]When a quantum well is formed on a field (1-100) or (11-20) a field, optical transition
probability has a polarization direction dependency with quantum well side Uchi's anisotropy. For
example, the polarization dependency of the transition—matrix element in gammapoint of a
quantum well that a plane direction is (1-100) becomesasit is shown in Table 1 as compared
with the caseof the distortionless quantum well constituted in the field (0001). Table 1 shows
the calculation result of the optical matrix element in the band end in a GaN quantum well.
[0009]
[Table 1]
aR |

kA (0001) (1-100)
fat RE 2% 5| 3 ake)

13.2 eV

TEE—¢|7.e20v—|_(tm%# [0001p
0.92 eV

(#36 [11-20]) 
[0010]Table 1 showsthat transition probability can be enlarged about 2 times in the hauling
distortion quantum well on a field (1-100), if a waveguide is formed in a direction vertical to
[0001], i.e., the [11-20] direction, (the energy value in front shows the ease of producing of
optical transition, and transition probability is so high that it is large). By this, a gain increases,
threshold carrier density required for an oscillation is reduced, and a gallium nitride
semiconductor laser can be realized.

[0011]
[Modefor carrying out the invention]Thefirst working example of this invention is described
using drawing 1.
[0012]This multiplex quantum well laser like a graphic display on the field (1-100) n type ZnO
board 1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1, n—InGaAIN
layer 3 which doped Si, the active layer 4 which consists of an undoping multiplex quantum well,
and p-InGaAIN layer 5 which doped Mg are laminated successively, and is constituted. These
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each layers grow epitaxially with a gas source molecular beam grown method. The thickness of
the buffer layer 2, n—InGaAIN layer 3, and p—InGaAIN layer 5 is 2 micrometers, 0.15 micrometer,
and 0.15 micrometer, respectively. The undoping multiplex quantum well active layer 4 has the

double quantum well structure where the IngpGapgaluminum,oN barrier layer (8 nm of thickness)
6 and the Ing{GaggN well layer (4 nm of thickness) 7 were laminated by turns, as expanded and
shown. The composition ratio of the well layer 7 is set up here so that gap deltaa/a of a future
grating constant may be —1.8%, when the grating constant of ZnO is set to a, and an optically
biaxial hauling distortion is impressed. After vapor—depositing the n side In electrode 8 at the
rear face of the substrate 1 of the wafer produced by making it above and vapor—depositing Al
electrode 9 to the p type InGaAIN layer 5, a cleavage is carried out a field (11-20), a resonator
about 800 micrometersin length is formed in the [11-20] direction (side side of the active layer
4 of drawing 1), and a semiconductorlaser is produced. In the room temperature, continuous
oscillation of this semiconductor laser was carried out with about 50 mA of threshold current.

The oscillation wavelength was about 420 nm.
[0013]In this example, the plane direction of the ZnO board was madeinto thefield (11-20), and
when the semiconductor laser which formed the resonatorin the [1-100] direction was produced
similarly, what has almost equivalent threshold current and oscillation wavelength was obtained.
In this example, the plane direction of the ZnO board was made into Men who inclined 10
degreesin the [0001] directions from the field (1-100), and when the semiconductor laser which
formed the resonatorin the [11-20] direction was produced similarly, what has almost equivalent
threshold current and oscillation wavelength was obtained.
[0014]Next, the second working example of this invention is described using drawing 2.
[0015]The presentation x of In1—xGaxN grown-up onthefield (1-100) n type ZnO board 1 like a
graphic display on the InGaN presentation inclined layer 11 which changes continuously from 0.8

to 0.5, The Ing5Gag5N buffer layer 12 which carries out lattice matching to the presentation
inclined layer 11, n-InGaAIN layer 13 which doped Si, the active layer 14 which consists of an
undoping multiplex quantum well, and p—InGaAlIN layer 15 which doped Mgare laminated
successively, and is constituted. These each layers grow epitaxially with a gas source molecular
beam grown method. The thickness of the buffer layer 12, n—InGaAIN layer 13, and p—InGaAIN
layer 15 is 2 micrometers, 0.15 micrometer, and 0.15 micrometer, respectively. The undoping
multiplex quantum well active layer 14 has the double quantum well structure where the

Ing45Gap5aluminumg;5N barrier layer (5 nm of thickness) 16 and the Ing2GapgN well layer (3 nm
of thickness) 17 were laminated by turns, as expanded and shown. The composition ratio of the
well layer 17 is set up here so that gap deltaa/a of a future grating constant may be —2.0%, when

the grating constant of an Ing5Gag5N buffer layer is set to a, and an optically biaxial hauling
distortion is impressed. After vapor—depositing the n side In electrode 8 at the rear face of the
substrate 1 of the wafer produced by making it above and vapor—depositing Al electrode 9 to the
p type InGaAIN layer 5, a cleavage is carried out a field (11-20), a resonator about 800
micrometers in length is formed in the [11-20] direction, and a semiconductorlaser is produced.
In the room temperature, continuous oscillation of this semiconductor laser was carried out with
about 60 mA of threshold current. The oscillation wavelength was about 450 nm.
[0016]Although InGaN was used as a quantum well layer and ZnO was used as a substrate in the
above-mentioned working example, composition used for the light emitting device of this
invention can be considered as the composition which is not limited to this, for example,is

shownin drawing 3 — drawing 4.
[0017]The semiconductor laser shown in drawing 3 on the field (1-100) of the n type ZnO board
1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1 grows, and on this
buffer layer 2, n—InGaAIN layer 3, the undoping single quantum well active layer 21, and the p—
InGaAIN cladding layer 5 are laminated successively, and are constituted. These each layers
growepitaxially with a gas source molecular beam grown method. The quantum well active layer

21 has here the single quantum well structure where the GaNpg5ASq95 well layer (5 nm of
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thickness) 22 wasinserted into the Ing»GaggaluminumyoN barrier layer (10 nm of thickness) 23,
as expanded and shown. The composition ratio of the well layer 22 is set up here so that gap
deltaa/a of a future grating constant may be —1.8%, when the grating constant of ZnO is set to a,
and an optically biaxial hauling distortion is impressed. After vapor—depositing the n side In
electrode 8 at the rear face of the substrate 1 of the wafer produced by making it above and
vapor-depositing Al electrode 9 to the p type InGaAIN layer 5, a cleavage is carried out a field
(11-20), a resonator about 800 micrometers in length is formed in the [11-20] direction, and a
semiconductorlaser is produced. In the room temperature, continuous oscillation of this
semiconductor laser was carried out with about 50 mA of threshold current. The oscillation

wavelength was about 450 nm.
[0018]On the field (1-100) of the silicon on sapphire 31, InGaN buffer layer 2 grows, n—InGaAIN
layer 3, the undoping multiplex quantum well active layer 4, and the p—InGaAIN cladding layer 5

are laminated successively, and the semiconductor laser shown in drawing 4 is constituted at
this buffer layer 2 top. These each layers grow epitaxially by metal-organic chemical vapor
deposition. The quantum well active layer 4 has here the multiple quantum well structure by

which the IngGaggaluminumyoN barrier layer (8 nm of thickness) 6 and two cycles of
IngGaggN well layers (4 nm of thickness) 7 were laminated by turns, as expanded and shown.
The composition ratio of the well layer 7 is set up here so that gap deltaa/a of a future grating
constant may be —1.8%, when the grating constant of an InGaN buffer layer is set to a, and an
optically biaxial hauling distortion is impressed. A part of p-InGaAIN cladding layer 5 of a wafer
and quantum well active layer 4 produced by making it above are removed by etching, After
exposing the n-InGaAIN cladding layer 3 and vapor—depositing Al electrode 9 to p-cladding layer
and n-cladding layer, a cleavage is carried out a field (11-20), a resonator about 800
micrometers in length is formed in the [11-20] direction, and a semiconductorlaser is produced.
In the room temperature, continuousoscillation of this semiconductor laser was carried out with
about 70 mAof threshold current. The oscillation wavelength was about 420 nm.
[0019]This invention is applicable not only to the laser structure shown in the working example
but various semiconductorlasers, for example, a distributed feedback laser, a distributed Bragg
reflector laser, tunable laser, and laser with an external resonator.

[0020]
[Effect of the Invention]JAs mentioned above, the gallium nitride system compound
semiconductorlight emitting device of this invention, Since a plane direction grows the quantum
well active layer which has an optically biaxial hauling distortion on the base substancecrystal
whichis a field (1-100) or (11-20) a field and is producing the waveguide in the direction vertical
to the [0001] directions, transition probability can be small increased in the density of states of
the valence-band upperpart. Since a gain increases and threshold current density can be
reducedbythis, gallium nitride system compound semiconductorlaseris realizable.
[0021]

[Translation done.]
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* NOTICES *

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

1.This document has been translated by computer. So the translation may not reflect the original
precisely.
2.4shows the word which can not be translated.

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

[Brief Description of the Drawings]
[Drawing1]The block diagram of the semiconductorlaser of this invention working example.
{Drawing 2|The block diagram of the semiconductorlaser of this invention working example.
{Drawing 3|The block diagram of the semiconductorlaser of this invention working example.
{Drawing 4]The block diagram of the semiconductorlaserof this invention working example.
{Drawing 5|The figure showing the energy dispersion of the valence-band upperpart of wurtzite
type GaNin case[ distorted | there is nothing..
{Drawing 6]The figure showing the energy dispersion of the valence-band upperpart of wurtzite
type GaN at the time of impressing optically biaxial hauling distortion 2%.
[Explanations of letters or numerals]
1 — (1-100) field n type ZnO board, 2 —- InGaN buffer layer, 3 ——- n—InGaAIN layer, 4 ——

undoping multiplex quantum well active layer, 5 -— p—InGaAIN layer, 6 —— IngGapgaluminumyoN
barrier layer, 7 —— Ing, Gaggh well layer, 8 —— In electrode, 9 —- Al electrode, 11 —— InGaN
presentation inclined layer, 12 —- Ing5Gaq5N buffer layer, 13 —— n-InGaAIN layer, 14 —— undoping
multiplex quantum well active layer, 15 — p-InGaAIN layer, 16 —- Ing35Gapgaluminum,,.N
barrier layer, 17 —— Ing9GapgN well layer, 21 —— undoping single quantum well active layer, 22 ——
GaNpg5ASp05 well layer, 23 —— IngpGapgaluminumy»N barrier layer, 31 —- silicon on sapphire.

[Translation done.]

http://www4.ipdl.inpit.go.jp/cgi-bin/tranwebcgiejje2atwu=http%3A%2F%2Fww... 2019/63/92, Page 246
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Docket No.: 0020-5147PUS12

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Applicationof:
Yoshinori SHIMIZUetal.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November09, 2010 Art Unit: 2812

For:_LIGHT EMITTING DEVICE AND DISPLAY Examiner: A.B. MUSTAPHA

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

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

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office
are listed on the attached PTO/SB/08.

I. COPIES

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

Oo 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:

(Wi
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 2 of 5

Ill. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

| 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 is provided (as a partial translation) for the following
reference(s): JP-9-116225-A.

A machine generated translation is provided for the following reference(s):
JP-9-116225-A.

O b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION: An English language version of the search report or Foreign Patent Office
communicationthat indicates the degree of relevanceis attached.

Vv c. OTHER:The following additional information is provided.

A copy of the Office Action, dated January 9, 2012, for copending U.S. Application
No. 12/947,470 is provided. US-3,875,456-A, US-5,847,507-A and US-6,600,175-B1, cited in

said Office Action, were previously cited in the Information Disclosure Statementfiled

November9, 2010. Additionally, US-5,847,507-A was cited by the Examinerin the Office

Action dated January 30, 2012,in the present application.

A copy of the Office Action, dated March 13, 2012, for copending U.S. Application

No. 13/210,027 is provided. US-5,847,507-A, cited in said Office Action, was previously
cited in the Information Disclosure Statement filed November 9, 2012, and wasalso cited

by the Examinerin the Office Action dated January 30, 2012, in the present application.

IV. STATEMENT UNDER37 C.E.R.§ 1.97(e)

The undersigned herebystates that:

O 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

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/sIb

ux
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12
Page 3 of 5

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

counterparts notlisted in a communication from the foreign patent office. Such English language
counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

O b. Each item of information contained in the IDS was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than

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

counterparts not listed in a communication from the foreign patent office. Such English language
counterparts are provided to aid the Examiner’s consideration of non-English itemsfirst cited in

the communication from the foreign patent office; or

Vv] C. Noitem 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 monthsprior to the filing of the
IDS; or

0 d. Someof the items ofinformation in the IDS were cited in a communication from

a foreign patent office. Such items werefirst 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.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/sIb
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V. FEES

CO a. This Information Disclosure Statementis being filed concurrently with thefiling
of a new patent application or Request for Continued Examination. No fee is required.

CO b. This Information Disclosure Statement is being filed within three months of the
filing date of an application. Nofee is required.

C] c. This Information Disclosure Statementis being filed before the mailing date of a
first Action on the merits. No fee is required. If a first Office Action on the merits has issued,
please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

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

Vv] d. This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.
§ 1.97(c)(1)).

L1 Nostatement. Thefee as required by 37 C.F.R. § 1.17(p) is provided.

 

or

VI See the above statement. No fee is required.

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

Final Office Action orafter the mailing date of a Notice of Allowance(see 37 C.F.R. § 1.97(d)),
see the statement above. Thefee as required by 37 C.F.R. § 1.17(p)is provided.

VI. PAYMENT OF FEES

O The requiredfeeis listed on the attached Fee Transmittal.

VI No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/sIb
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If the Examiner has any questions concerningthis IDS, please contactthe undersigned. If
it is determined that this IDS has been filed under the wrong rule, the USPTOis requested to
consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.
02-2448.

APR 5 2012 QDated: Respectfully submitted, q- No.

. GokBy_CphuisZoran
Cov D. Richard Anderson5 Registration No.: 40439 CORINA TANAS A

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

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

Attachment(s):
MI PTO/SB/08

MI Document(s)
Foreign Patent Office Communication

[ Foreign Search Report
O Fee

Mi Other: Two (2) U.S. Office Actions

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/sIb
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01/30/2012 ELECTRONIC

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

Thetime periodfor reply,if any, is set in the attached communication.

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

PTOL-90A (Rev. 04/07)
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 12/942,792 SHIMIZU ETAL.

Office Action Summary Examiner Art Unit
ABDULFATTAH MUSTAPHA 2812

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY(30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 09 November 2010.
2a)L] This action is FINAL. 2b) This action is non-final.
3)L] An election was madebythe applicant in responseto a restriction requirement set forth during the interview on

___; the restriction requirement and election have beenincorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

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

Disposition of Claims

5) Claim(s) 1-719 is/are pending in the application.
 

 
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s) is/are allowed.
7)X] Claim(s) 1-17 and 19 is/are rejected.

) (

) (s) 4

8)X] Claim(s) 18 is/are objected to.
9)L] Claim(s)___ are subject to restriction and/or election requirement.

Application Papers

10)L] The specification is objected to by the Examiner.

11)X] The drawing(s)filed on 09 November 2010 is/are: a) accepted or b)[[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

12) The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[.] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)LJ All b)L_] Some*c)L] Noneof:
1.] Certified copies of the priority documents have beenreceived.

2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copiesof the certified copies of the priority documents have been received in this National Stage

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

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

 
Attachment(s)

1) X Notice of References Cited (PTO-892) 4) Cc Interview Summary (PTO-413)
2) L] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) IX] information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice ofinformal Patent Application

Paper No(s)/Mail DateSeeContinuationSheet. 6) Cc Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Offlce Actlon Summary Part of Paper No./Mail Date 20111212
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Continuation of Attachment(s) 3). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date :11/10/2011,
08/30/2011, 06/23/2011, 04/12/2011, 12/23/2010 and 11/09/2010.
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DETAILED ACTION

Priority

The applicantfiled for the priority date of a foreign application and divisional

application, but there is no basis in the priority for the following;

- Light emitting component having an active layer of a semiconductor.

- phosphoris a fluorescent material represented by formula (Re-.Sm,)3(Al-

sGas)sO12: Ce where 0 <r <1,0<S<1 and Reis at least one element

selected from Y, Gd and La.

The applicant will be given priority consideration for the effectivefilling date of the

application.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis forall

obviousnessrejections setforth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of thistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1 - 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Butterworth et al. [US 5,847,507], and further in view of Hide et al. [US 5,966,393].

Butterworth et al. disclose preparing a light emitting component having an active

layer of a semiconductor (Col. 1; Line 31 — 44, Col. 2; Line 55 - 65, Figures 1 and 2),

preparing a phosphor(e.g. phosphordye in lens 240, Col. 3; Lines 3 — 5) capable of

absorbing a part of the blue color light emitted from said light emitting component and
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emitting a yellow color light having a broad emission spectrum comprising a peak

wavelength existing around the range from 510 to 600 nm (e.g. shifting to 488nm —

688nm)andatail continuing beyond 700 nm, wherein selection of said phosphoris

controlled based on an emission wavelength of said light emitting component(In re Aller

— result effective variable w/ dyes, Col. 3; Lines 58 — 64); and combining said light

emitting component and said phosphorsothat the blue color light from said light

emitting componentand the yellow color light from said phosphor are mixed to make a

white color light, wherein a chromaticity point of the white color light is on a straightline

connecting a point of chromaticity of the blue color light and a point of chromaticity of

the yellow color light, and wherein a content of said phosphorin said light emitting

device is selected to obtain a desired chromaticity of the white color light (dyes partially

absorbing blue and emitting yellow in encapsulating lens (e.g. lens in direct line of LED

emissions) combined w/ blue LED emission for “white light” Col. 3; Lines 3 — 5)) (Claim

1).

Butterworthetal. fail to disclose active layer comprising a gallium nitride based

semiconductor containing indium and being capable of emitting a blue color light having

a spectrum with a peak wavelength within the range from 420 to 490 nm.

Hide et al. disclose active layer comprising a gallium nitride based semiconductor

containing indium and being capable of emitting a blue color light having a spectrum
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with a peak wavelength within the range from 420 to 490 nm (Zn-doped InGaN LED,

Col. 12; Lines 15 — 20) (Claim 1).

Hide et al. disclose the active layer of said light emitting componenthasa single

quantum well or multi quantum well structure (Col. 14; Lines 7 — 9) (Claim 7).

Hide et al. disclose the active layer of said light emitting component comprises

InGaN (Col. 12; Lines 15 — 20) (Claim 8).

It would have been obviousfor one of ordinary skill in the art at the time of

invention to modify the invention of Butterworth et al. by adding active layer comprising

a gallium nitride based semiconductor containing indium and being capable of emitting

a blue color light having a spectrum with a peak wavelength within the range from 420

to 490 nm; the active layer of said light emitting component has a single quantum well

or multi quantum well structure and comprise of InGaN as taught by Hideetal. in order

to obtain efficient white light emission or emission over a wide range of colors (Col. 1;

Line 30 - 31).

Butterworth et al. disclose phosphor comprises a garnetfluorescent material

activated with cerium (Col. 1; Lines 36 - 38) (Claim 2).

Butterworth et al. disclose phosphor comprises two or more kindsof fluorescent

materials (Abstract) (Claim 3).

Butterworth et al. disclose the emission spectrum of said phosphor comprises a

peak wavelength existing around the range from 530 to 570 nm (e.g. shifting to 488nm
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— 688nm) anda tail continuing beyond 700 nm (In re Aller — result effective variable w/

dyes, Col. 3; Lines 58 — 64) (Claim 4).

Butterworthet al. disclose phosphor comprises an yttrium-aluminum-garnet

fluorescent material containing Y and Al (Col. 1; Lines 36 - 38) (Claim 5).

Butterworth et al. disclose controlling emission color of said light emitting device by

changing a content of said phosphor with respect to a content of a resin ina

coating material (In re Aller — result effective variable w/ dyes, Col. 3; Lines 35 — 64)

(Claim 10).

Butterworth et al. disclose step of controlling selection of said phosphor is used

to reduce variation in the emission wavelength of said light emitting device, by

compensating for a variation of the emission wavelength of said light emitting

component(In re Aller — result effective variable w/ dyes, Col. 3; Lines 35 — 64) (Claim

11).

Butterworth et al. disclose controlling compositions or quantities of light emitting

components and fluorescent materials included in said light emitting device, to control

color emitted by said light emitting device (In re Aller — result effective variable w/ dyes,

Col. 3; Lines 35 — 64) (Claim 12).

Butterworth et al. disclose the emission wavelength of the fluorescent materials

are selected so that said light emitting device produces RGB componentswith high

luminance(In re Aller — result effective variable w/ dyes, RGB colors are produce by

different materials, Col. 3; Lines 35 — 64) (Claim 13).
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Butterworth et al. disclose the emission spectrum of one fluorescent material

comprises a peak wavelength around 510 nm (e.g. shifting to 488nm — 688nm), and

the emission spectrum tails out to around 700 nm (In re Aller — result effective variable

w/ dyes), and the emission spectrum of a secondfluorescent material comprises a

peak wavelength around 600 nm, and the emission spectrum tails out to around 750

nm (In re Aller — result effective variable w/ dyes), so that said light emitting device

produces RGB componentswith high luminance (In re Aller — result effective variable

w/ dyes, RGB colors are producebydifferent materials, Col. 3; Lines 35 — 64) (Claim

14).

Butterworth et al. disclose mixing said two or more kindsof fluorescent materials

(Col. 3; Lines 35 — 55) (Claim 15).

Butterworth et al. disclose two or more kinds of fluorescent materials are

arranged independently to adjust color by laminating the layers of fluorescent materials

(Col. 3; Lines 35 — 55) (Claim 16).

Butterworth et al. disclose one of said fluorescent materials absorbslight of a

shorter wavelength and anotherof said fluorescent materials absorbslight of a longer

wavelength, and said fluorescent material that absorbslight of a longer wavelength is

arranged awayfrom said light emitting component, while said fluorescent material that

absorbslight of a shorter wavelength is arranged near said light emitting component(In

re Aller — result effective variable w/ dyes, Col. 3; Lines 35 — 64) (Claim 17).

Butterworth et al. disclose controlling compositions or quantities of light emitting

componentsincluded in said light emitting device and controlling composition of said
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phosphor, to control color emitted by said light emitting device (Col. 3; Lines 35 — 64)

(Claim 19).

Allowable Subject Matter

Claim 18 objected to as being dependent upon a rejected base claim, but would

be allowable if rewritten in independent form including all of the limitations of the base

claim and anyintervening claims.

“ohosphoris a fluorescent material represented by formula (Ri-.Sm,)3(Al-

sGas)5O12: Ce where Os r<1,0<s<1 and Reis at least one element selected from

Y, Gd and La” asrecite in claim 18.

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to ABDULFATTAH MUSTAPHAwhosetelephone number

is (571)272-9736. The examiner can normally be reached on Monday, Tuesday,

Wednesday, and Friday. (06:00am - 4:00pm).

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

supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number

for the organization wherethis application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

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

you have questions on accessto the Private PAIR system, contact the Electronic

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

USPTO Customer Service Representative or access to the automatedinformation

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

/Abdulfattah Mustapha/
Examiner, Art Unit 2812

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812
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U.S. PATENT DOCUMENTS

Document Number Date

Country Code-Number-Kind Code eeeYYYY Name Classificationto US-5,847,507 [12-1998|Buttewortheta.== s—“<i~‘*w:i(i‘iésNV
te US-5,966,393 10-1999|Hide etal. 372/23

 
NON-PATENT DOCUMENTS

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

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

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20111212
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 4S100 and S109

 
 

 
 
  
  

  

Pawneeed haceed ReEEEEEEEEEEEEEEEEEEEEEEEEEESfdBtbeEEE

17759950 }@ad<"19970331" or
: @rlad<"19970331"

 

 
 

‘Istoichiometri$3 and (coprecipitat$3__|US-PGPUB;:
‘lor precipitat$3) same phosphor HUSPAT;

{USOCR;

aavnsenenenes havneen sn eaeeessenenasen Rasa eaeansaeaeas es eaeas ps yaeas ps yaeaspseaeas as yaya as yaeasaspaeasasyseasaseseasaseseas) Pesvasasvovesasvavasasvaeas Rassasssyaeasssyaeasasaaenbasavasassaeaeassaead dessvasasaaeeasaseassasaas

‘(adjust$3 or align$3 or alin$3) near5 #US-PGPUB;:
‘i((light adj3 emit$3) or LED) same ¥%USPAT;
phosphor USOCR;

|IFPRS;
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(
3333

33
:33

; (
3333

 

  
"3748548'

"3875456"
"4550256'

"4716337"
"4905060"

"5118985"
"5369289"

"5512210"
"56024 18'

"5700713"
 

"5847507"

 
‘f5959316"

"490" or "500" or "510"
‘1"530" or "540" or "550"
"570" or "580" or "590"
"61 0" or "620" or "630"
#"650" or "660" or "670"

or "700") adj (nm or nano

"3691482"
"3819974!

"4298820"

"4644223'

"4727283"

"5006908'

"5202777"

"3471113'

"5550657"
"3630741"

"5798537"

"5949182"

"5998925"

 

(LED or light emit$3) near5 spectrum |
inear3 ("420" or "430" or "440" or |
"450" or "460" or "470" or "480" or

or "520" or

or "560" or

or "600" or

or "640" or
or "680" or

‘ispectrum near3 phosphor

"20010030326" | "3510732" |
"3652956"

 
"3699478" |
"4314910"
"4857228"
"5257049"
"5578839"
"5825113" |
 
"6004001" |



EASTSearch History

i} "6066511" | "6069440"| i
"6340824" | "6538371" | "6576930" :
‘| "6608332" | "6614179"|
"6784511" | "6798537" | "6812500"
‘| "7026756" | "7071616"|
"7126274" | "7215074" | "7329988"

‘((light adj3 emit$3) or LED) near5
‘transparent material  

 
  

 
 

 ‘(light adj3 emit$3) or LED) same
“(phosphor and nitri$3)pninnalgiainniy

‘(adjust$3 or align$3 or alin$3) near|
‘((light adj3 emit$3) or LED) same
(phosphor and nitri$3)

 ‘(LCD or liquid crystal display) same
‘color filter
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DERWENT;
\IBM_TDB
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'1S131 and $140

1349/69-105.ccls. 
ist4g oe 'LOD or liquid crystal display) near3 aSz a ae
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‘(glass or transparent) adj (wafer or |USPAT; | 15:11
‘isubstrate) USOCR; : ;

| EPRS:
EPO; UPO; |
|IDERWENT;
IBM_TDB

‘liquid crystal near3 (inject$3 or
‘introduc$3 or dispens$3) near5
‘(glass or transparent) adj (wafer or
‘isubstrate)

  
  

 
 
 
 

 
 

—s

PeacehiedLEEbeeen Raveenafacetbeet

avn an en ened bavnean ea eneassseaens anand Maaeaeas sa eaeaspaeaees ys yaeasyauaeasysuaeasasyseaspsusasaseseasasyseasaseseasaseseasd Navacssuagasuspaeasaseasasd boasasssyaesessyaeaeasesens devseasasyaeasas vanes Gsasassseasaeaseaeasaseaeasd

(('10677382" "12548614" "12548620"
'1"12559042") ap.
 

("10/677382" "12/548614"
¥"12/548620" "12/559042").ap.  
 

 
Saneeseseeseen haceee eeeeee eeeeeneed Rasen eeeee en eeenee n eneeeeneeeeeennaennenereteReneeeeeeen! haseeee! haseeen bee!

("677382" "548614" "548620"
"559042").ap.
   
  
 

 
 
 
 
 
 
 
 
  
  

  
 

Saved hacred ReEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEfdBentbE

("20090315015" "20100001258"
"20090315014" "7026756"
 

MBaveeeeeeeeed hoeeed brefeeeheedfdhedheed

‘1"7362048.pn"

Veoaceeeeceed heeeed LeEEEPecan haventfaeeeeneat beeen

‘1"7362048.pn.”

aaensan enna havaean enna eases en en ease Raga ea sansa ea ean enya eases enna as ea eae gs eases gs eases gaya eases ea ea eases eae as eaeasaseseas) Peseasgsyaeas gs eaeasasaaeas Raavasasuaeasaseaeasasaaen basavasaseaeasaseaead desaeaeasaaeasasaaeasasaaeas

"7362048"pn.

 phosphor near5 transparent material |
‘same (LED or light emit$3)
 

‘blue color near5 ("420" or "425" or
"430" or "435" or "440" or "445" or
"460" or "470" or "475" or "480" or
"485" or "490") adj (nm or

peromene or nano meter or ANG)
weeneed heeeeeeeed ReEEEEEEETEEEEEEEEeTBedftbee?si 62:c or color near5 ("510" or "515" or oejai i eas
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"520" or "525" or "530" or "535" or USPAT; 19:56
"540" or "545" or "550" or "555" or USOCR; : : ;
"560" or "565" or "570" or "575" or FPRS;

#"580" or "585" or "590" or "595" or EPO; JPO; :
{"600") adj (nm or nanometre or ¥DERWENT;|

Shaneshiened Riennnennnneenee!henhintbien!

4("420" or "425" or "430" or "435" or
"440" or "445" or "460" or "470" or 3
"475" or "480" or "485" or "490") adj

‘(nm or nanometre or nano meter or :
TANG)

 
  
  

 
  
  

 
 

 

4("510" or "515" or "520" or "525" or 3
"530" or "535" or "540" or "545" or
"550" or "555" or "560" or "565" or
"570" or "575" or "580" or "585" or
#"590" or "595" or "600") adj (nm or }
\Inanometre or nano meter or ANG) |

 

 
 

  

 

J Baweeeeened haceeeeeeed RaEEEEEEEEEEEEEEEEEEEEEfeed fen!bE

117760117 }@ad<"19970331"or
‘@rlad< "19970331"
 

‘(light adj3 emit$3) or LED) same
nitride
 

navn en en enes Mavneen sn eaeesenenen eas en Rasa eaeansaeaeas es eaeas ps yaeaps yaya pauses ysyaeas pauses aspaeaspspaeaaseseasasyaeas) Peseasasvovssasvavasasvavas Qsasasssvavasaspaeasasaaen Qasavasassaeaeassaead desseaeassaeaeassseaeasaaaas

1S168 and S169
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‘(LCDor liquid crystal display) near3
‘(glass or transparent) adj (wafer or }
‘isubstrate)

‘liquid crystal near3 (inject$3 or
‘introduc$3 or dispens$3) near5
‘(glass or transparent) adj (wafer or
‘isubstrate)

S171 and S172

‘transparent adj mateial near5 (LED
‘or light emit$3)

‘transparent adj material near5 (LED :
Yor light emit$3) i

1°5700713".pn.
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we eeeteeeeee et Giveeeereateeeeeeetnaheseeneeeeeeneeee neeee enneneneeeenenereee Beene eeeeetreeerent Gensereeenet Geen!hie

lock light nearS (LEDorlight emit$3)

Sanneenced haceeeeeeeeed ReEEEEEEEEEEETEEEEEEPe Baendftbee

‘back light near5 (LED or light
‘emit$3)
 
  

liquid crystal near5 glass substrate

 

 

117760148 i}@ad<"19970331"or
‘@rlad< "19970331"
 

 

 
 

 
  

   
  
  
  
  
 

116932587 i@ad<"19960729" or
\@rlad<"19960729"
 

 ‘("20010030326" | "20090315014"|
"20090315015" | "20100001258" |
"3510732" | "3652956" | "3691482"
| "3699478" | "3748548" |
"3819974" | "3875456" | "4298820"

"4314910" | "4550256" |
"4644223" | "4716337" | "4727283" |

"4857228" | "4905060" |
‘{"5006908" | "5118985" | "5202777"
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"5630741"
"5949182"
"6069440"

"6614179"
"7071616"

"65257049"

"5471113"
"5578839

"5825125

"6004001"

"6575930

"6812500
  

"7329988"

"5369289"

"5512210"

"5602418"

"5700713"

"5847507"
"5959316"

"6066861"

"6340824"

"6608332"

"6784511"

"7026756"

"7126274"

"7362048"

  
"5550657"
"5798597"
"5998025"
"6598371"
"6798537"
"7215074" |
 
 

 
Shaved hives beeheeeeeeeereeeeeres hl

‘(diameter or radi$3) near3
‘i(conduct$3 or wire) near3 ("10" or
"15" or "20" or "a5" or "30" or "35" i
‘or "40" or "45") adj (mu or micro or §
‘imeter) i

   
  
  

 

 
 

aavnsan ennas havaean enna eee ea enna Raga ea ean eaeaeae ea eaeaeaseaeae as eaeae gs eases gaya eas gaya eases ea eas aseaeas as eaeas as eseas) Peaeasasvaees ta paeasasaaeasRvavassseaeasaseseasasaaen basavasassaeaeaseaead fesaeasasaaeasasaaeasasaaea

"20090315014".pn. 
 
 

navn en en enes Mavneen sn eaees ns enen ens en Rasa eaeassaeaeae es eaeas ps yaeaepseaeae pauses asyaeasyseaeasaspaeaspspaeaeaspseasaseseas Pesvasgsyavasasvasasasaaeas Qsasasssyaeasaspaeasasasee Gasavasassaeaeassaead desseasasaaeasassseaeasaasaa

iS1 87 and (diameter or radi$3 or
‘iconduct$3 or wire or ".mu.m" or
¥"10" or "15" or "20" or "25" or "30"
ior "35" or "40" or "45")

  
 

   
 
 

 

Saved haeed ReEEEEEEEEEEEEEEEEEEEEEEE fiedBtEE

(LED or Light emit$3) adj3 chip
nears conduct$3 adj wire
 

 
 4("1305111" or "6340824").pn.

  Sanneee eeseen haneseeeee eeeeneeeend Rasen eeeeee n eeeee en eneeee neeeenenenteeneneenerenertene heeneenerreeene! hase! haseeen bee!

‘diameter near5 conduct$3 adj wire 
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‘phosphor near3 transparent material :

/(("5949182" "3748548").pn.

("2913632" | "3173101" | "3179542":
| "3209214" | "3229104"|
"3234057" | "3260902" | "3270235" |
| "3283160" | "3372069").PN. OR

("3665241" | "3755704" | "3812559" #US-PGPUB;:
‘| "4513308" | "5064396"| NUSPAT,;
"5186670" | "5199917" | "5229331" §
4] "5232549" | "5316979"|
"5329207" | "5363021" | "5438240" |
‘| "5448132" | "5615143").PN. OR
("5949182") URPN.

("5630741" "4857228").pn.
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116932745 i@ad<"19960729" or
i i@rlad<"19960729"

1("3699478"| "5221984" | "5594751" :
| "5801435" | "6015200" |

("4001628" | "5208462"| "5706022" |
| "5743629" | "6600175").PN.

"6600175" pn.

‘i("3699478" | "5221984" | "5594751" }
| "5801435" | "6015200" |

"3699478"pn.

("4992704" "20090315014"
peoaeee7"). pn.rE 2009/08 5014").URPN. a 60 se = 1/04/22
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 ‘i(conduct$3 or electric$3) adj5 (wire $US-PGPUB; OR

‘or cable) with (diameter or radius or : ; 3
‘isize) with (("10" "45" "00" "a5" "30"
"35" "40" "45") adj(".mu.m" or micro}
‘jor micron or meter or metre))

 

  
   
 
 

 
 
 

 
 

 

savnean seen easesestas bassessessed bassesdGasassareesetersseesy

@ad< "19960729" or

i@rlad< "19960729"
 

4S217 and $218

Sanneenced haceeeeeeeeed ReEEEEEEEEEEETEEEEEEPe Baendftbee

‘(light adj3 emit$3) or LED) same
‘nitride
 

Saneeed heereed ReEEEEEEEEEEEEEEEEEEEEEEE enET Bed fetbee

‘(light adj3 emit$3) or LED) and
$219
 

  
  
 
 

 
  
 

 

(transparent$3 or visibI$3) adj5
‘material with (LEDorlight emit$3
‘diode or light emit$3) and $219

  

 

‘(transparent$3 or visibl$3) adj5
‘material with phosphor and S219
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we eeeteeeeee et Giveeeereateeeeeeetnaheseeneeeeeeneeee neeee enneneneeeenenereee Beene eeeeetreeerent Gensereeenet Geen!hie

"4992704"pn.

SBaweeeeened haceeeeeeeed ReEEEEEEEEEEEEEEEEEE feedentbE

"20090315015".pn.

("2009/0315015").URPN.

‘(conduct$3 or connect$3) adj3 (wire |US-PGPUB;:
‘lor lead or electrode) with (diameter #USPAT;
‘or radius) with (("10" or "15" or "20" $USOCR;
‘or "25" or "30" or "35" or "40" or—$FPRS;
¥"45") adj (".mu.m" or micron or nm
‘ior mm))

 
    
  
  

  
 

  
 

  
 

aavnsen en enes havneen sn eaea sn enenns en Rasa eaeansayaeas es eaeas ps yaeas pa yaeaspsuaeasysyaeasysyaeasaspaeasaspseaeaseseasaseaeasd Peavasasvovesasvaeasasvasas RvasasssvaeasssyaeasasaaenGasavasassaeaeassaead desseasassaeaeasaseaeasaaaas

((LCD or liquid crystal display or US- PGPUB;:
‘liquid crystal) or (LED or light NUSPAT;
emitting diode or light emit$3) or=YUSOCR;
‘(bak light) FPRS;

 
 
 
 
 

 

 
 

Shanaesee eeseen haneseeeee eeeeneee need Rasen seeneeneeee en eneeenennaeneennaennaenna heeneenreared hase! haseeee bee!

  

 

116935137 i@ad<"19960729" or
i@rlad<"19960729"
 

eoaceeeeeeeeeed heneed LeEEEPeecmceceeentaeand Raveena fieeeeneat beeen

phosphor near3 transparent material ;
‘with (light emit$3 or LED) i

 

  
file:///C/Users/amustapha/Documents/e-Red%20Folder/12942792/EASTSearchHistory.12942792_AccessibleVersion.htm[ 12/16/20116@141002, Page 305



EASTSearch History

‘phosphor near5 transparent material |
‘isame (LED or light emit$3)

'(wir$3 or (conduct$3 adj wire))
(inear3 (diameter or radius) with (LED |
‘or light emit$3) \

‘i(wir$3 or (conduct$3 adj wire))
inear3 (diameter or radius) with (LED |
‘ior light emit$3) and \
‘i@ad< "19970331"

‘(wir$3 or (conduct$3 adj wire))
nears (diameter or radius) with (LED ;
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‘for light emit$3) and
@ad<«< "19970331"
 

 
 

 
 

 
 
 
   
 

 

(S244 and (light emit$3 or light
femit$3 diode or light emit$3
display)

 

setaeeet Gant hinnnnnnnnnnnBenennee bineenneet Gane!hin

S244 and (LED or light emit$3 or
‘light emit$3 diode or light emit$3
‘idisplay)

 
 

 t(wir$3 or (conduct$3 adj wire)) with ;
‘(diameter or radius) with (light
‘Yemit$3 or light emit$3 diode or light |
‘emit$3 display) and i
@ad< "19970331"

 

‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
radius) with (LED or light emit$3)
and @ad« "19970331"

  
  
 

 
  
  
 

 
  
  

   
 
  
  
 
 

 

 

‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
iradi$3) with (LED or light emit$3)
and @ad< "19970331"

  

‘i(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
‘radi$3) with (light emit$3 or light
‘emit$3 diode or light emit$3 display)|
land @ad«< "19970331" i

    

‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
tradi$3) with (light emit$3 or light
‘Jemit$3 diode or light emit$3 display) |
and @ad«< "19970331" i
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4S253 16501 1257/98.ccls. 4US-PGPUB; /ADJ JOFF 2011/06/08:
HUSPAT; 10:27
USOCR;
‘IFPRS;
EPO; JPO; }
DERWENT;

 
 
 

Saved haeed ReEEEEEEEEEEEEEYEEEEEEEEEEE fied BletbeEEE

(257/98) CLS,

‘{(257/99) .CCLS.

aavnsen anand havneen en eaeaessenen ase Rasaeaeas sa eaeas ea eaeaps yaya as yaeaspseaeasasyaeasysyaeasaspaeasaspseasaseseasasyaeas] Pyavasasvavestspavasas tava Rasvasssyaeaessaaeaeasaaenbasavasassaeaeasaaead fesaeasasaaeeasaseaesaasaas

(257/100) .CCLS. 'JUS-PGPUB:;
HUSPAT; |   

  
 
  
  

 
  
  

 
  
  

 
  
  
 

‘(conduct$3 or connect$3) adj3 (wire |
tor lead or electrode) with (diameter |
‘ior radius or thick$3) and S253

 

‘(conduct$3 or connect$3) adj3 (wire
Yor lead or electrode) with (diameter |
‘lor radius or thick$3) and S253 and |
@ad«<"19960729"

  

‘i(conduct$3 or connect$3) adj3 (wire |
‘ior lead or electrode) with (diameter |
ior radius or thick$3) and S254 and
@ad< "19960729"

  

 ‘i(conduct$3 or connect$3) adj3 (wire |
‘or lead or electrode) with (diameter |
‘lor radius or thick$3) and $255 and
‘i@ad< "19960729"

 

‘i(conduct$3 or connect$3) adj3 (wire |
‘ior lead or electrode) with (diameter |
‘lor radius or thick$3) and S256 and |
‘|@ad<" 19960729"
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DERWENT;
\IBM_TDB

1438/106-127.ccls. and light near2=$US-PGPUB;:
emitting near2 diode and (lead wire #USPAT,;
“wiring conductor) near4 (thickness {USOCR;
‘thick diameter) ‘IFPRS;

EPO; JPO; }
DERWENT;: 

1438/106-127.ccls. and light near2=$US-PGPUB;:
‘emitting near2 diode and (lead wire :
‘wiring conductor) near4 (thickness
‘thick diameter)

1("4347655" "5125153"
'1"5885893").pn.

(257/100) .CCLS.

‘i(conduct$3 or connect$3) adj3 (wire #US-PGPUB;:
‘ior lead or electrode) with (diameter #USPAT;
‘ior radius or thick$3) and S265 and=USOCR;
1S264 ‘IFPRS;

EPO; JPO; |
DERWENT;: 

1S264 and (wir$3 or LED or light or  ¥US-PGPUB;:
‘emit$3 or diameter or thick$3)

257/98.ccls. and S268

‘quantum well and S268

‘quantum well and S268 and;eas "19970331"
iS$273 i G((single or multi$3) adj quantum iePGPUB; nS = :3011/08/08)
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‘lwell) and S268 and
@ad< "19970331"   

333333
 

 
 

‘liquid crystal with (glass adj
substrate)
  

 
  

 
 
 

wavnen anand Mavneen sn eaeeenn enna eas enRasa eaean sa yaeae es eaeaspseaeaspsuaeae pauses asyaeasysyaeasaspseaspspseasaseseasaseseas) Peseasasvagestsvavasas tava Rvasasssvaeasssyaeasasaaen Gasavasassaeaeassaead desseasasaavaeasaseaeasaasaas

117763698 i@ad< "19970331" or
i@rlad<"19970331"
 

 ‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
substrate)

aavnsan enna sdhavaean enna eases ea ee ease Raga eaees ea ea eas ea ease ns ea eae as eases gs eases gaya eas gaya eases eaeas as eaea as ea eas aseaeas) Peaeas as eaees papas asasaaaas Rvasasaayaeasaseseasas gaanbavavasaseaeaeasaaead desavaeasaaeasasaseaeasaseas

S281 and S275 and $277

Sanehirend Rinnnnnnnnne!Reneeedheenend henner bine!
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‘(inject$3 or introduc$3 or insert$3)|4US-PGPUB;:
‘with liquid crystal with (glass adj HUSPAT;
‘isubstrate) and color filter

‘inject$3 or introduc$3 or insert$3)|{US-PGPUB;:
‘with liquid crystal with (glass adj©$USPAT;
‘isubstrate) and color filter with (LED {USOCR;
‘ior light emitting diode or light
emit$3)

i(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
‘isubstrate) and color filter and (LED
‘lor light emitting diodeorlight
emit$3)

‘liquid crystal with (glass adj
substrate) and color filter 
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DERWENT;:
¥IBM_TDB

liquid crystal with (glass adj
‘substrate) with color filter

 
 
 

 

Seanaeseseeseen hace e eeeeee eeeeneee need Rasen eeeee en ene ee en eeeeee nneeenennaenneenennaeneenteretre tenaReenanereeee!hase! haseeen bee!

 
 

 
 

117764738 i@ad<"19970331" or
i@rlad<"19970331"
 

eoaceeeeeeeeeed heneed LeEEEPeecmceceeentaeand Raveena fieeeeneat beeen

‘i("3623867" | "3842306"|
‘t"5816677").PN.
 

aavnsanenenes havneen sn eaeaeesenen ase Rasa eaeas ea eaean es eaeas ps yaeas ps yaeasgsyaeasasyaeaspsyaeasaspseasaspseaeasyseasaseaeasd Pesvasgsvavassspasasasaaeas Rvasasssvaeasaseaeasasaaee Gasavasassaeaeassaead desseasasaaeasasaseaeasaaaas

117764740 ‘@ad<"19970331" or
‘@rlad< "19970331"
 
 

 
 
 

 

Shanaesee eeseen haneseeeee eeeeneee need Rasen seeneeneeee en eneeenennaeneennaennaenna heeneenreared hase! haseeee bee!

‘(""3623867" | "3842306"|
‘"5816677").PN.
 
Saved haceeeeed ReEEEEEEEEEEEEEEEEEEEEEEEEEEEEEfdBent beEEE

("3875456") PN.

 

  
  

 

SBaweeeeeneed haceeeeeeeed RaEEEEEEEEEEEEEEEEEEEEEEEEaed faentbE

117764740 i}@ad<"19970331" or
‘@rlad<"19970331"
 

istoichiometri$3 and (coprecipitat$3
vor precipitat$3) same phosphor
 

 
 

 
seaweed Ganet hinnnnnnnnnnnnBenenee GaneneeGane!hin

‘i((light adj3 emit$3) or LED) same
«(phosphoror nitri$3)

Sheed heeeeeeee) beEEEEEEEEEEEEteelred heed ferent bee
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S302 1239 #S301 and $300 1US-PGPUB; /ADJ HON=2011/11/05:
: HUSPAT; i 13:51

¥USOCR;
HFPRS;
EPO; JPO; }
DERWENT;

Saved haeed ReEEEEEEEEEEEEEYEEEEEEEEEEE fied BletbeEEE

 
‘phosphor with (concentrat$3 or
‘iquatity or quality or different or
‘imix$3) with (LED or light or light
‘emit$3)

 
  

 

 
  

 
 

aavnsen en enes havneen en eaeeesnenens aseRasa vaeassaeaeas ea eaenps yaya as yaeaspseaeasasyaeasysyaeasaspseasaspaeasaseseasaseaeas] Peavasssvavestspavasasvaeas Raasasssyaeassseaeaeasaaen basavasassaeaeassaead desaeaeasaaeaeasseaesaaaa

41S296 and $304

‘(light adj3 emit$3) or LED) same
‘nitride
 

Teoaceeeeeeeeed heneedLenbeeeneeeeencantahaveseeeeeeetaend faecal beeen

‘i(adjust$3 or align$3 or alin$3) near5 {US-PGPUB;:
‘i((light adj3 emit$3) or LED) same {USPAT;  :
‘(phosphorornitri$3) {USOCR;

 
  

   
 
 

 

 
ipinniniaiaigiinniiainite

 

‘(oxide or ammonium or fluoride or
aluminum)

(ammonium adj3 fluoride) and
(aluminum adj3 oxide)
 ee
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DERWENT;
\IBM_TDBaavnsen en enes havncen sn eaeaesn ease ease Rasa eaeanyaeaeas es eaeas ps eaeas as eaeas pauses asyaeas ys yaya aspseasaspseasasyseasaseaeas) Pesvasasvagestsvaeasas vases Rvavasssyaeasssyaeasasaaen Gasavasassaeaeasaaead desseasasaaeasasaseaeasaasaa

Seanaeseseeseen hace e eeeeee eeeeneee need Rasen eeeee en ene ee en eeeeee nneeenennaenneenennaeneenteretre tenaReenanereeee!hase! haseeen bee!

SV eaaceeeeeeeeeed henteed LeEEEbecceeneeeaeand haventfaecal beeen

(°5798537" "5998925" "6069440"
‘" 6608332" "6614179" "7026756"

"7071616" "7126274" "7215074"
"7329988" "7362048"

‘"7531960").pn.

‘(light adj3 emit$3) or LED) same
‘(phosphoror nitri$3)

 

 
 

 
  
   
 

 
 

pinniiginni

 ‘lolue color near5 ("420" or "425"or
"430" or "435" or "440" or "445"or
"460" or "470" or "475" or "480" or
"485" or "490") adj (nm or
‘inanometre or nano meter or ANG)

NI CHIA CORPORATION.as.

 NICHI A KAGAKU KOGYO KABUSHI KI

KAI SHA.as.
 JUS: PGPUB;:
JUSPAT;
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DERWENT;
\IBM_TDB

1$318 or $319

EAST Search History (Interference)

NI CHIA CORPORATI ON.as.

uNICHIA KAGAKU KOGYO KABUGHI KI
KAISHA.as.

“blue color near5 ("420" or "425" or "430" or
"435" or "440" or "445" or "460" or "470" or

"A475" or "480" or "A485" or "490") adj (nm or

“blue color near5 ("510" or "515" or "520" or
"525" or "530" or "535" or "540" or "545" or
#"550" or "555" or "560" or "565" or "570" or
"575" or "580" or "585" or "590" or "595" or
1600") adj (nm or nanometre or nano meteror

“phosphor near5 blue color near5 ("420"or
"425" or "430" or "435" or "440" or "445" or
"460" or "470" or "475" or "480" or "485" or
#"490") adj (nm or nanometre or nano meteror
HANG)

 
12/16/2011 6:59:32 PM

C:\ Users\ amustapha\ Documents\ EAST\ Workspaces\ 12_942792.wsp
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EAST Search History

EAST Search History (Prior Art)

‘Plurals :(Time  
 

 
Teaver heedEEEbeneRaathaatbeeen

i(light emit$3 or LED) with (gallium—|US-PGPUB;:
nitride or GaN) with ((blue or yellow) ¥USPAT; —
‘inear3 light) JUSOGCR;
  

 
  

 

  

 avn an ea eases ea eaenseneaend Raneaeea sce ee eaves aseaeae ns bavasas ea eaeaseaeasaseaeaed basasaseaeasaseaeaed Savassaeaeasaseaeasaseaeey

‘(light emit$3 or LED) with (gallium—jUS-PGPUB;:
tnitride or GaN) with ((blue or yellow): USPAT;
‘inearslight)

 

 
 

 
  

 
 

 ‘(light emit$3 or LED) with (gallium |
‘nitride or GaN) with ((blue or yellow):
‘inear3 light)

 

‘phosphorwith ((blue or yellow)
‘inear3 light)  

 
  

 

  

‘phosphor with ((blue or yellow)
‘inear3 light)

SBaneseensseen Reneeseeneeee ene eened Rasen eeeee en eneeee n eneeeeennaeneeneeenennaenenett! hennerreereeeene! hase! haseeen bee!

L35 and L36

[be i a and L37 eee[OR a aren
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JUSPAT; | 19:22
NUSOCR; |
NFPRS;
EPO; JPO;:
|IDERWENT;

 

 
 

Shaneshieen! innnnnnnnene hee!henhieent bene!

L38 and @ad<"19960729"

4L38 and @rlad< "19960729"

Peaaceceeeed hiedEEEDene Raced hasten beataeeee

ay iaes ea eaeae en enend davaeaseaeresharesGasser)

‘(light emit$3 or LED) with (gallium
nitride or GaN) with wavelength
  

weeneteeeneat Greeneeeetenernenteet hesee ene eeeeneee eeneeeeneneeneeeenneneeeeneeeener Beeneneeetreeeens beeeneeebeeen!hin

SBaweeeeened haceeeeeeeed aEEEEEEEEEEEETEEEE Pee Bandftbee

‘(light emit$3 or LED) with
‘wavelength
  

 
 

 
navn an en enes Mavneen sn eaeesenenen ease Rasa eaeas sa eaeas es eaeaspsyaeaspsyaeaspsuaeasasyaeasysuaeasaspaeaspspseaeaseseasasyaeas) Pesvasasvagestspaeasasaaeas QsasasasvaeassspaeaeasasenGasavasassaeaeasaaead desseaeassaeasasaaeaesaseas

“(light emit$3 or LED) with
“(wavelength near3 nm)
 enoe
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‘Istoichiometri$3 and (coprecipitat$3
or precipitat$3) same phosphor

‘(adjust$3 or align$3 or alin$3) neard }
‘i((light adj3 emit$3) or LED) same

L46 and @ad<"19960729"

451 and @rlad< "19960729" 
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117750983 |
‘|@rlad< "19970331"

¥("20100001258" | "3510732" |
"5512210"

‘(adjust$3 or align$3 or alin$3) near5 |

/'4001628"
pssoa71"
‘re5a8g71"
8202777"
7126274"
"3691482"

"7215074"

"4905060"

"3842306"
"4857228"
‘|| "20010030326"| "3699478" |
"3819974"

"5949182"

"6614179"
| "5006908" | "5118985"|

"6812500

"5550657

"5959316

"7531960

"6015200

"4727283

"3623867

"7026756

"3652956

"5743629

"6340824

 
" | "6576930"

 
"5847507"

"5670797"

"4314910"

"5578839"

"5602418"

"6066861"

"7329988"
"4716337"

"5257049"

"6600175"

"4298820"

"5471113"

"7682848"

"4550256"
"5706022"

"5640216"

"3875456"

"5998925"

 
"5630741"

| "5798537"
"6004001"

 
"4992704"

"6608332" |

"20090315015" | i
"4644223" | 
"6784511" |

"6069440" |

"7071616").PN.

‘(light adj3 emit$3) or LED) same
(phosphor or nitri$3)

@ad< "19970331" or

‘Istoichiometri$3 and (coprecipitat$3
tor precipitat$3)

"5208462" |

"5825125" |

"7362048" |

"5369289" |

"5045867" |

"5801435" |
"20090315014"|

"5816677"

"5700713" |

"3748548" |

YUS- PGPUB;
USPAT;

 



EASTSearch History
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"4298820"
'p4707288"
''5257049"
‘Pseo2ai8"
6004001"

"3819974

"4644223

"5118985

"5550657

"5847507

"6938371"

  
1(""20010030326" | "3510732" |
"3652956" "3691482"

"3875456"

"4314910"
"4716337

"4905060"

"5202777

"5369289"

"5578839

"5700713"

"5959316

"6066861"

"6576930
"6798537"

  

‘{"20080138918".pn.

istoichiometri$3 and (coprecipitat$3
‘lor precipitat$3) same phosphor

"3699478"
"4550256" _
"5006908"
"5471118"
"5825125"
"6340824" |
 

‘(light adj3 emit$3) or LED) same
‘(phosphoror nitri$3)

 



EASTSearch History

 
  
 

 
  
  
  
  
  
  
 

‘(oxide or ammonium or fluoride or
valuminum)

“(ammonium adj3 fluoride) and
(aluminum adj3 oxide)
 ee

  ("20010030326" | "3510732" |
"3652956" | "3691482" | "3699478" ;
| "3819974" | "3875456" |
‘¥4298820" | "4314910" | "4550256"

"4644223" | "4716337"|
"4727283" | "4905060" | "5006908"

"5118985" | "5202777" |
"5257049" | "5369289" | "5471113"
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|| "5550657" | "5578839"|
"5602418" | "5798537" | "5825125" |
"| "5847507"| "5959316"|
"6004001" | "6066861" | "6340824" |
| "6538371" | "6576930"|

"2143077" | "3294699"| "3595802"}
"3925239" | "4174294" | i

"4319161").PN. OR
("4644223"). URPN. ; :

‘i(adjust$3 or align$3 or alin$3) near5 #US-PGPUB;:
‘i((light adj3 emit$3) or LED) same ¥%USPAT;

|USOCR;

117750983 }@ad<"19970331"or
‘@rlad< "19970331"

 istoichiometri$3 and (coprecipitat$
or precipitat$3) same phosphor

adjust$3 or align$3 or alin$3) near5 |
‘((light adj3 emit$3) or LED) same
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‘(light adj3 emit$3) or LED) same
nitride

‘istoichiometri$3 and (coprecipitat$3
‘jor precipitat$3) 
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("560 16584" "60011069" "3748548"
"105061" "4857228" "4991941" i

).pn.

‘(light adj3 emit$3) or LED) same
‘(phosphor and nitri$3)

‘(adjust$3 or align$3 or alin$3) near5 |
‘(light adj3 emit$3) or LED) same
(phosphor and nitri$3)

light adj3 emit$3) same (phosphor
and nitri$3)

‘(oxide or ammonium or fluoride or
taluminum)

(ammonium adj3 fluoride) and
(aluminum adj3 oxide)
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‘fir$3 near3 (oxide or (ammonium
iadj3 fluoride) or (aluminum adj3

eoaceeeeseen haneed LeEEEEEEbeceeeeneaeand Raveenafaceseentant beeen

‘fir$3 near3 (oxide and (ammonium !US-PGPUB;:
fluoride) and (aluminum oxide)) FUSPAT; 

   

PhasednedAnnis!SandestinfsadassGis
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1956 41 S26 and $55 ¥US-PGPUB; JADJ HON 2009/03/09:
HUSPAT; 121:06
#USOCR;
HFPRS;
EPO; JPO; }
#DERWENT;:

‘idissolv$3 near5 stoichiometric$3

'1$26 and $58

("4924612" "6139162" "5907373"  |US-PGPUB;:
116014489" "4772780" "5729024" |USPAT;
"15786665" "5818062" "5929436" |USOCR
'1"6036328" "6094404" "5462164" |
15519519" "5671028" "5828302"
16102545" "6215535" "6215535"
'1'4405858" "4807026" "4840137"
14864144" "4865196" RES4411
¥1'5266811" "5398170" "5410212"

"5573107" "5757447"
"6048071" "6231200"

"4250575" "4251142"

"4340292" "4494874"

"4814948" "4875074"

"5219418" "5319414"

"5459000" "5459505"

"5510869").pn.

‘blue color near5 (420-490) adj (nm
ior nanometre or nano meter or
HANG)

‘blue color near5 ("420" or "425" or
"430" or "435" or "440" or "445" or
"460" or "470" or "475" or "480" or
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‘f'485" or "490") adj (nm or
nanometre or nano meter or ANG)

‘blue color near5 ("510" or "515" or
"520" or "525" or "530" or "535"
"540" or "545" or "550" or "555"
"560" or "565" or "570" or "575"
"580" or "585" or "590" or "595"
#600") adj (nm or nanometre or
‘nano meter or ANG)

‘phosphor near5 blue color near5
("420" or "425" or "430" or "435" or

"440" or "445" or "460" or "470" or 3
"475" or "480" or "485" or "490") adj:
‘(nm or nanometre or nano meteror :
ANG)

‘(light adj3 emit$3) same (phosphor
jand nitri$3)

116927698 i@ad<"19960729" or
: ‘@rlad< "19960729"

S68 and S67

 
Se 3S and S69 (canea a ere
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JUSPAT; | 19:35

HUSOOR; |
\FPRS,
EPO; JPO;:
|IDERWENT;.

eeeeeeerent haseeee hanneenennnneenene een!hennen! heenent bee!

NI CHIA CORPORATION.as.

 
  

 

PeacehiedLEEbeeen Raveenafacetbeet

INICHIA KAGAKU KOGYO KABUSHI KI {US-PGPUB;.
KAISHA.as. VUSPAT;

 

  
 

 

 
‘Yoshinori Shimizu.in.

‘Kensho Sakano.in.

 navn en en enes Mavneen sn eaeesenenen eas en Rasa eaeansaeaeas es eaeas ps yaeaps yaya pauses ysyaeas pauses aspaeaspspaeaaseseasasyaeas) Peseasasvovssasvavasasvavas Qsasasssvavasaspaeasasaaen Qasavasassaeaeassaead desseaeassaeaeassseaeasaaaas

‘Yasunobu Noguchi.in.
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Seaaceceeeeeeeed heeedeeEEEEEEDeceeenned faceted heen bared

‘Toshio Moriguchi.in.

waencunen eases eaeneasd beeen sa eaeessseaeaenseaend devaeasaseaeaeaseaeae Gassasssvaeaeaseaeasaseaeasd

("5798537" "5998925" "6069440"
"6608332" "6614179" "7026756"
"7071616" "7126274" "7215074"
"7329988" "7362048"

‘(light adj3 emit$3) or LED) same
‘(phosphorornitri$3)
 

waencunen eases eaeneasd beeen sa eaeessseaeaenseaend devaeasaseaeaeaseaeae Gassasssvaeaeaseaeasaseaeasd

we eeeeeeeeee et Giveneeeeeeneeeeented heseeneeeeeeneeee nenee enenee eneeeeneeneeeeneeeeeeeeeerent Beeneneeretest beeenerent beeen!heen

‘(light adj3 emit$3) or LED) same
(phosphor and nitri$3)
 pininilaigninnel

‘(adjust$3 or align$3 or alin$3) near5 }
‘(light adj3 emit$3) or LED) same
‘(phosphorand nitri$3)
 

‘blue color near5 ("510" or "515" or
"520" or "525" or "530" or "535" or
"540" or "545" or "550" or "555" or
"560" or "565" or "570" or "575" or
"580" or "585" or "590" or "595" or
¥"600") adj (nm or nanometre or
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‘blue color near5 ("420" or "425"or
"430" or "435" or "440" or "445"or
"460" or "470" or "475" or "480" or
"485" or "490") adj (nm or
‘inanometre or nano meter or ANG)

‘blue color near5 (wavelength or
‘wave length) same ("420" or "425"
or "430" or "435" or "440" or "445"
‘ior "460" or "470" or "475" or "480"
or "485" or "490") adj (nm or
nanometre or nano meter or ANG)

‘blue color near5 (wavelength or
‘wave length) same ("510" or "515"
‘or "520" or "525" or "530" or "535"
‘or "540" or "545" or "550" or "555"
‘ior "560" or "565" or "570" or "575"
‘or "580" or "585" or "590" or "595"
‘or "600") adj (nm or nanometre or

‘|@ad< "19960729" or
\@rlad<" 19960729"
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NICHI A CORPORAT!I ON.as.

NI CHIA KAGAKU KOGYO KABUSHI KI §
KAI SHA.as.

 
arner @ad<"19970331" or aSz a ae
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‘@rlad<"19970331" JUSPAT; | ‘14:20
¥USOCR;
NFPRS;
EPO; JPO;:

DERWENT;:
 

 

 
  

 
  
  

  

 
 

 

‘Istoichiometri$3 and (coprecipitat$3
or precipitat$3) same phosphor

‘(adjust$3 or align$3 or alin$3) near5 |
‘(light adj3 emit$3) or LED) same
‘phosphor
 

 ‘(LED or light emit$3) near5 spectrum y
‘inear3 ("420" or "430" or "440" or i
"450" or "460" or "470" or "480" or
"490" or "500" or "510" or "520"or
"530" or "540" or "550" or "560"or
"570" or "580" or "590" or "600"or
¥"610" or "620" or "630" or "640" or
"650" or "660" or "670" or "680" or
"690" or "700") adj (nm or nano

‘spectrum near3 phosphor
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9652056"
"3875456"
> a716937"
‘r5118988"
"5512210"
Ps700713"
'rs959316"
‘reaaoe24"
Pe7easi1"
7126274"

("20010030326" | "3510732"|

"3748548

"4550256

"4905060

"5369289

"5602418

"5847507

"6066511"

"6608332

"7026756

 
"7362048"

 
"3691482"

"3819974

"4298820"

"4644223

"4727283"

"5006908
"5202777"

"3471113

"5550657"

"3630741"

"5798537"

"5949182

"5998925"

"6069440
"6538371"

"6614179

"6798537"

"7071616

"7215074"

 
¥S123 and S124

1$124 and $121

4$120 and S126

 
"3699478"
"4314910"
"4857228"
"5257049"
"5578800"
"5825113"
"004001"
"6576990"
"6812500"

 
"7329988" |

‘((light adj3 emit$3) or LED) near5
‘transparent material

‘(light adj3 emit$3) or LED) same
(phosphor and nitri$3)

‘(adjust$3 or align$3 or alin$3) neard }
a((light adj3 emit$3) or LED) same

 



EASTSearch History

‘(phosphor and nitri$3) ‘IUSOCR;
WFPRS;
EPO; JPO; :

DERWENT;

(LCD or liquid crystal display) same
‘color filter

19 and S131 
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"S138 11125801 ||"359"/$ '|US-PGPUB; /ADJ HON 2010/05/31!
: HUSPAT,; 14:39 i

¥USOGR;
HFPRS;
EPO; JPO; }
#DERWENT;

'1349/69-105.ccls. 
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DERWENT;
\IBM_TDB

‘(LCD or liquid crystal display) near3
‘(glass or transparent) adj (wafer or
substrate)

‘liquid crystal near3 (inject$3 or
‘introduc$3 or dispens$3) near5
‘(glass or transparent) adj (wafer or
‘isubstrate)

("10677382" "12548614" "12548620",
12559042") .ap. i

("10/677382" "12/548614"
¥"12/548620" "12/559042").ap.

"677382" "548614" "548620"
1"559042").ap.

‘("20090315015" "20100001258"

‘1"7362048.pn"

 
=e"7362048.pn." aePGPUB:= ee 3010/06/07
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 ‘{'7362048".pn. 
 

 ‘phosphor near5 transparent material
same (LED or light emit$3) i  
 

 
Shaan snvacsnend bean saeneeesaeaeaeeaeaeasd Nasaesavaessgaeaeas saunas paeaeas yaya aspayasaspayaeasyayaasysyaeaspavaeassseaeasases Masavaeassseaeasss

‘lolue color near5 ("420" or "425"or
"430" or "435" or "440" or "445"or
"460" or "470" or "475" or "480" or
"485" or "490") adj (nm or
‘inanometre or nano meter or ANG)

 2010/06/07:
119:56 

  
   
 
 ‘olue color near5 ("510" or "515" or

"520" or "525" or "530" or "535" or
"540" or "545" or "550" or "555" or
"560" or "565" or "570" or "575" or
"580" or "585" or "590" or "595"or
¥"600") adj (nm or nanometre or

 
  
    

 
 

 

eavehedLEbeeen Raveena faceteen beet

|(°420" or "425" or "430" or "435" or
"440" or "445" or "460" or "470" or
"475" or "480" or "485" or "490") adj.
‘(nm or nanometre or nano meteror :

 
 

 

 
 4("510" or "515" or "520" or "525" or 3

"530" or "535" or "540" or "545" or
"550" or "555" or "560" or "565"or
#"570" or "575" or "580" or "585" or 3
"590" or "595" or "600") adj (nm or |
‘nanometre or nano meter or ANG)

 
 

   
  

 
     
 

wavnen anand Mavneen sn eaeeenn enna eas enRasa eaean sa yaeae es eaeaspseaeaspsuaeae pauses asyaeasysyaeasaspseaspspseasaseseasaseseas) Peseasasvagestsvavasas tava Rvasasssvaeasssyaeasasaaen Gasavasassaeaeassaead desseasasaavaeasaseaeasaasaas

417760117 i@ad< "19970331" or
‘@rlad< "19970331"
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‘i((light adj3 emit$3) or LED) same
nitride

4(LCD or liquid crystal display) near3 |
(glass or transparent) adj (wafer or
‘isubstrate)

‘liquid crystal near3 (inject$3 or
‘introduc$3 or dispens$3) near5
(glass or transparent) adj (wafer or
\|substrate)

‘transparent adj mateial near5 (LED
‘or light emit$3)

 
ist 77 a ee adj material near5 (LED aSz a aoa
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‘for light emit$3) NUSPAT; 20:05
HUSOCR;

TFPRS;
EPO; JPO;:

DERWENT;:
Shaneshieen! innnnnnnnene hee!henhieent bene!

("5700713".pn.

  
  

 
  

 

Seanceceed heeedEEEDeena Raced haatbeaten

lock light near5 (LEDorlight emit$3) $US-PGPUB;:
NUSPAT;
 

savas ansaeneaeenenean end Raneaeaes see ea as paeas anes] deasuavasasyaeasaseaeaeases bssavaeaeaseaeaeasas basssaeassseaeaeaseaeaeasea?

‘Woacklight near5 (LED or light
temit$3)

 
  

weenteeeeee et Geeseeeeeeeneeee n eteeet heseeneeeee ene eeeeneeeeneeenennenaeeeeneeeennaeeerene Beene eeeereteenerbienenerenna beneheen

‘liquid crystal near5 glass substrate

Sanneenced haceeeeeeeeedaEEEEEEEEEETEEEEEEEPeBaedftbee

 
 

  

117760148 i@ad<"19970331" or
\@rlad<"19970331"
 

116932587 ‘@ad<"19960729" or
‘@rlad<"19960729"  
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eaaceeeeceed heneed LeEEEbecca Ravesetefaceteet beeen

18183 and S185

avn an en enend davnean en eneas es enens anna) Maaeaeas ga eaeaspayaens ys yaeasusuaeaspsuaeasasysaspsussasaseseasasyseasasuaessaseaeasd Navacssuasgessuaeasaseasasd boasasssuaeseaseseaeaseaead devseasaseaeasaseaeas Qsasassseaeaeaseaeasaseaeasd

‘1(""20010030326" | "20090315014"|
"20090315015" | "20100001258"|
 

"3510732"
| "3699478
"3819974"
| "4314910
"4644223"
‘| "4857228
"5006908"
| "5257049
"5471113"
| "5578839
"5630741"
| "5825125
"5949182"
| "6004001'
"6069440"
| "6575930
16614179"
| "6812500"
"7071616"
‘| "7329988"

  
 
 

 
 

 ‘i(
‘i(

wavnen anand Mavneen sn eaeeenn enna eas enRasa eaean sa yaeae es eaeaspseaeaspsuaeae pauses asyaeasysyaeasaspseaspspseasaseseasaseseas) Peseasasvagestsvavasas tava Rvasasssvaeasssyaeasasaaen Gasavasassaeaeassaead desseasasaavaeasaseaeasaasaas

J Baweeeeened haceeeeeteed ReEEEEEEEEEEEEEEEEEEEEEfedfientbE

S187 and (diameter or radi$3 or
‘iconduct$3 or wire or ".mu.m" or
¥"10" or "45" or "00" or "a5" or "30"
‘or "35" or "40" or "45")

 
 
 
 

(LED or Light emit$3) adj3 chip
(inear5 conduct$3 adj wire
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‘"7531960").PN.
‘(diameter or radi$3) near3

‘{'20090315014".pn.

"3652956"

"3748548"

"3875456"

"4550256"

"4716337"

"4905060"

"5118985"
"5369289"

"5512210"

"5602418"

"5700713"

"5847507"

"5959316"

"6066861"

"6340824"

"6608332"
"6784511"

"7026756"

"7126274"

"7362048"

  
"3691482" |

"4298820"
"4727280"
"5202777"
"5550657"
"5798537"
"5998925"
"6538371"
"6798537" |
 
"7215074" |

(conduct$3 or wire) near3 ("10"or
15" or "20" or "a5" or "30" or "35" i
‘or "40" or "45") adj (mu or micro or }



EASTSearch History

1("1305111" or "6340824").pn.

‘diameter near5 conduct$3 adj wire jUS-PGPUB;:
TUSPAT; |

‘phosphor near3 transparent material:

("5949182" "3748548").pn.
:::: i: i: i: i
i i; i ;:i i :i i :i i :: i ;; j
:; : N:i : :i i :i i :i i :i i :i i :i i :i :: : 3

333

 
[ADs [OF (Poto/oer1s
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("2913632" | "3173101" | "3179542" US-PGPUB;   
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|| "3209214" | "3229104" | HUSPAT; 15:28
"3234057" | "3260902" | "3270235" JUSOCR
| "3283160" | "3372069").PN. OR |  
 

  

   
  

 
 ‘i 3665241" | "3755704" | "3812559" §

4] "4513308" | "5064396"| \
"5186670" | "5199917" | "5229331" |

"5232549" | "5316979" |
"5329207" | "5363021" | "5438240"
i] "5448132" | "5615143").PN. OR

 

  
  
 
  

 

116932745 (@ad<"19960729" or~=~=~=~—~—«s(US-PGPUBIADJ~—~—«(ON—(2010/06/19.
: ‘|@rlad<"19960729"

 

"3699478" | "5221984" | "5594751" |
| "5801435" | "6015200"| i
#6600175") .PN.

("'4001628" | "5208462" | "5706022" :
| "5743629" | "6600175").PN. i

 
 

 

16600175"pn.
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DERWENT;
4IBM_TDB :

(°3699478" | "5221984" | "5594751"
“| "5801435"| "6015200"|

"3699478"pn.

‘("4992704" "20090315014"
"5045867").pn.

("2009/0315014").URPN.

‘i(conduct$3 or electric$3) adj5 (wire $US-PGPUB;:
‘ior cable) with (diameter or radius or $USPAT;
‘isize) with (("10" "15" "20" "25" "30" }USOCR;
"35" "40" "45") adj(".mu.m" or micro:
‘or micron or meter or metre)) i

16934970 |@ad<"19960729" or
‘|@rlad<"19960729"

‘(light adj3 emit$3) or LED) same
‘nitride

S218 and $220 
eer ((light adj3 emit$3) or LED) and oris a ee
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iso1g |USPAT; | 3 (15:22
HUSOCR;
NFPRS;
EPO; JPO;:
DERWENT;;
 

 

 
  

 
 
 
 
  
  
  
 

  

‘(transparent$3 or visibI$3) adj5
‘material with (LED or light emit$3
‘diode or light emit$3) and $219

  

 

(transparent$3 or visibI$3) adj5
‘material with phosphor and S219
  

eave hiedLEEdemand Raveena faecal beet!

‘1"4992704" pn.

avn an en ened bavnean ea eneassseaens anand Maaeaeas sa eaeaspaeaees ys yaeasyauaeasysuaeasasyseaspsusasaseseasasyseasaseseasaseseasd Navacssuagasuspaeasaseasasd boasasssyaesessyaeaeasesens devseasasyaeasas vanes Gsasassseasaeaseaeasaseaeasd

‘{'20090315015".pn.

weenteeeeee et Geeseeeeeeeneeee n eteeet heseeneeeee ene eeeeneeeeneeenennenaeeeeneeeennaeeerene Beene eeeereteenerbienenerenna beneheen

‘(""2009/0315015").URPN.

‘i(conduct$3 or connect$3) adj3 (wire #US-PGPUB;:
‘ior lead or electrode) with (diameter #USPAT,;
or radius) with (("10" or "15" or "20" {USOCR;
tor "25" or "30" or "35" or "40" or JFPRS; ;
"45") adj (".mu.m" or micron or nm EPO; JPO; }
‘ior mm)) DERWENT;:

4IBM_TDB

i((LCD or liquid crystal display or US-PGPUB;:
‘liquid crystal) or (LED or light
‘emitting diode or light emit$3) or
"(bak light) )

   

 
 

 
 
 

 

 
 

 

aavnsenenenes havneen sn eaeeessenenasen Rasa eaeansaeaeas es eaeas ps yaeas ps yaeaspseaeas as yaya as yaeasaspaeasasyseasaseseasaseseas) Pesvasasvovesasvavasasvaeas Rassasssyaeasssyaeasasaaenbasavasassaeaeassaead dessvasasaaeeasaseassasaas

416935137 ‘@ad<"19960729" or
: ‘@rlad< "19960729"
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‘phosphor near3 transparent material :
‘with (light emit$3 or LED)

‘iohosphor near5 transparent material :
‘same (LED or light emit$3) 
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‘(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
‘or light emit$3)
  
 

 

 
 

‘i(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
ior light emit$3) and
@ad< "19970331"

  

 
 
 
 
 

‘(wir$3 or (conduct$3 adj wire))
‘inear3 (diameter or radius) with (LED }
tor light emit$3) and i
\|@ad< "19970331"

 

 
 

SBaweeeeened haceeeeeeeed ReEEEEEEEEEEEEEEEEEE feedentbE

4S244 and (light emit$3 or light
‘emit$3 diode or light emit$3
‘idisplay)
   

 
 S244 and (LED or light emit$3 or

light emit$3 diodeor light emit$3
display) 
  

 
 
 

 

setaeeet Gant hinnennnnnenBeneene GenenenneeGane!hin

‘i(wir$3 or (conduct$3 adj wire)) with #US-PGPUB;:
‘(diameter or radius) with (light NUSPAT,;
vemit$3 or light emit$3 diode or light {USOCR;
temit$3 display) and FPRS;
\|@ad< "19970331" EPO; JPO;

 
 

  
 

 
 
 
  

 
‘i(wir$3. or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
radius) with (LED or light emit$3)
and @ad< "19970331"

     

  
 

 
‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
‘iradi$3) with (LED or light emit$3)
and @ad< "19970331"

    
  
 

 
‘(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
‘iradi$3) with (light emit$3 or light
emit$3 diode or light emit$3 display) }
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‘land @ad< "19970331"

‘i(wir$3 or (conduct$3 adj wire) or
‘iconduct$3) near3 (diameter or
tradi$3) with (light emit$3 or light i
‘emit$3 diode or light emit$3 display) }
and @ad< "19970331"

 
 

 

 
 
 

SBaweeeeened haceeeeeeeed ReEEEEEEEEEEEEEEEEEE feedentbE

setaeeet Gant hinnennnnnenBeneene GenenenneeGane!hin

\\(257/98) .CCLS.

Saved hacered RrEEEEEEEEEEEEEEEEEEEEEEEEEEEfdBetbE

|((257/99).CCLS,

‘(257/100).CCLS. 

‘i(conduct$3 or connect$3) adj3 (wire
‘ior lead or electrode) with (diameter :
‘or radius or thick$3) and S253

 
  

 
  
  
  

 
  
  

 
 

‘i(conduct$3 or connect$3) adj3 (wire :
‘or lead or electrode) with (diameter :
‘or radius or thick$3) and $253 and
‘i@ad< "19960729"

 

  
 ‘(conduct$3 or connect$3) adj3 (wire |US-PGPUB;:

‘ior lead or electrode) with (diameter #USPAT;
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‘for radius or thick$3) and $254 and
@ad<« "19960729"

 

 
  

 
  
 

 
  
  

 
 
 

 
 
 

 
 

  

 

 

‘(conduct$3 or connect$3) adj3 (wire |
‘or lead or electrode) with (diameter :
‘or radius or thick$3) and $255 and
‘i@ad< "19960729"  
‘i(conduct$3 or connect$3) adj3 (wire :
‘ior lead or electrode) with (diameter |
‘or radius or thick$3) and S256 and
@ad<"19960729"

  

1438/106-127.ccls. and light near2
‘emitting near2 diode and (lead wire |
‘wiring conductor) near4 (thickness
‘thick diameter)

 

‘438/106-127.ccls. and light near2  |US-PGPUB;:
‘emitting near2 diode and (lead wire |USPAT;
‘wiring conductor) near4 (thickness
thick diameter)

 
 

   
 

aavnsenenenes havneen sn eaeeessenenasen Rasa eaeansaeaeas es eaeas ps yaeas ps yaeaspseaeas as yaya as yaeasaspaeasasyseasaseseasaseseas) Pesvasasvovesasvavasasvaeas Rassasssyaeasssyaeasasaaenbasavasassaeaeassaead dessvasasaaeeasaseassasaas

1("4347655" "5125153"
1"5885893") pn.
 

seteeeet Ganet hinnnnnnnnnnBeeneeee Gannnet Gann!hie

\(257/100) .CCLS. 

 ‘i(conduct$3 or connect$3) adj3 (wire
‘or lead or electrode) with (diameter :
‘or radius or thick$3) and S265 and
S264  
 S264 and (wir$3 or LED or light or

emit$3 or diameter or thick$3)
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¥S269 16501 1257/98.ccls. and S268 1US-PGPUB; /ADJ JOFF 1201 1/06/08:
: HUSPAT; i ‘13:46

¥USOCR;
HFPRS;
EPO; JPO; }
DERWENT;

‘quantum well and S268

‘quantum well and S268

‘quantum well and S268 and
‘i@ad< "19970331"

‘i((single or multi$3) adj quantum
well) and S268 and
¥@ad« "19970331"

‘liquid crystal with (glass adj
‘isubstrate)

17763698 ‘}@ad<"19970331" or
i ‘i@rlad< "19970331"

‘quantum well and $277 
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‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
substrate)
  

 
 

Seaaceeeeeeeeeed heneeetendEEEEEEEEEDeccan faseeeeeeeteennd fusesbasses

41S281 and $275 and $277

 
Shineshineen! innnnnnnnneee neeee!henhieeen bine!

‘(inject$3 or introduc$3 or insert$3)
“with liquid crystal with (glass adj
‘isubstrate) and color filter

 
  
  

 

 
 

 

  ¥US- PGPUB;;
USPAT;
TUSOCR;
TFPRS;

‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
‘isubstrate) and color filter with (LED
ior light emitting diodeorlight
‘emit$3)

 
 
 

 
  
  
 

 
‘(inject$3 or introduc$3 or insert$3)
‘with liquid crystal with (glass adj
substrate) and color filter and (LED
‘lor light emitting diodeorlight
‘yemit$3)

 
  
  

 
  
 

 
   we17280 a crystal with (glass adj aSz se ee

file:///C/Users/amustapha/Documents/e-Red%20Folder/12942792/EASTSearchHistory.12942792_AccessibleVersion.htm[ 12/11/2011D@444002, Page 350



EASTSearch History

‘Isubstrate) and color filter YUSPAT; 12:25
USOCR; :

VFPRS;
EPO; JPO;:
\ DERWENT;:

Shaneshieen! innnnnnnnene hee!henhieent bene!

 
 

‘liquid crystal with (glass adj
‘isubstrate) with color filter
 

 
 

 
 

 117764738 ‘@ad< "19970331" or
i@rlad<"19970331"

J Baweeeeened haceeeeeeed RaEEEEEEEEEEEEEEEEEEfeet feentbE

‘i("3623867" | "3842306"|
"5816677") .PN.
 

 

  
 
 
 

PeacehieedLEEbecaceeeeead facetbeet

117764740 i}@ad<"19970331"or
‘@rlad< "19970331"
 

avn an en ened bavnean ea eneassseaens anand Maaeaeas sa eaeaspaeaees ys yaeasyauaeasysuaeasasyseaspsusasaseseasasyseasaseseasaseseasd Navacssuagasuspaeasaseasasd boasasssyaesessyaeaeasesens devseasasyaeasas vanes Gsasassseasaeaseaeasaseaeasd

("3623867" | "3842306"|
'1"5816677").PN.
 
Shineshinend innnnnnnnnnnene finereee! hnnnnnend hanna bine!

{1(""3875456").PN.

 

   
Saneeseseeseen haceee eeeeee eeeeeneed Rasen eeeee en eeenee n eneeeeneeeeeennaennenereteReneeeeeeen! haseeee! haseeen bee!

417764740 i@ad<"19970331" or
\@rlad<"19970331"
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