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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN­
MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, 
RESIN PACKAGE AND RESIN-MOLDED BODY 

Prior Appl. No.: 13/969,182 

Prior Appl. Filing 
Date: 8/16/2013 

Examiner: Unassigned 

Art Unit: Unassigned 

CONTINUING PATENT APPLICATION 
TRANSMITTAL LETTER 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Commissioner: 

Transmitted herewith for filing under 37 C.F.R. § 1.53(b) is a: 

[ X] Continuation [ ] Division [ ] Continuation-In-Part (CIP) 

of the above-identified copending prior application in which no patenting, abandonment, or 

termination of proceedings has occurred. Priority to the above-identified prior application is 

hereby claimed under 35 U.S.C. § 120 for this continuing application. The entire disclosure of 

the above-identified prior application is considered as being part of the disclosure of the 

accompanying continuing application and is hereby incorporated by reference therein. 

Enclosed are: 

[ X ] Description, Claim(s ), and Abstract ( 48 pages). 
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Atty. Dkt. No. 100415-0198 

[ x] Formal drawings (13 sheets, Figures 1-19D). 

[ x] Executed Declaration ( 4 pages). 

[ x] Power of Attorney (1 pages). 

[ x] 3.73(c) statement. 

[ x] Information Disclosure Statement. 

[ x] Form PTO-SB08. 

[ x] Preliminary Amendment ( 4 pages) 

[ x] Application Data Sheet (37 CFR 1.76). 

The adjustment to the number of sheets for EFS-Web filing follows: 

Number of 
Sheets 

EFS-Web 
Adjustment 

75% 

Number of Sheets for EFS-Web 

65 x 49 

The filing fee is calculated below at the large entity rate: 

-2-
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Atty. Dkt. No. 100415-0198 

Number Included Extra Rate Fee 
Filed in Totals 

Basic Fee 
Basic Filing $280.00 $280.00 
Fee 
Search Fee $600.00 $600.00 
Examination $720.00 $720.00 
Fee 
Size Fee 49 100 0 x $400.00 $0.00 
Total Claims: 30 20 10 x $80.00 $800.00 
Independents: 4 3 1 x $420.00 $420.00 
If any Multiple Dependent Claim(s) present: + $780.00 $0.00 
Surcharge under 3 7 CFR 1.16( e) for late filing of + $140.00 $0.00 
Executed Declaration or late payment of filing fee 

Prioritized Examination fee (Track I) under 3 7 C .F .R. § 1.17 ( c) $0.00 

Processing Fee (Track I) under 37 C.F.R. § 1.17 (i) $0.00 
TOTAL FILING FEE: $2820.00 

Assignment Recordation Fee: + $40.00 $0.00 
Processing Fee under 37 CFR 1.17(i) for Late Filing + $140.00 $0.00 
of English Translation of Application: 
TOTAL FEE $2820.00 

The above-identified fees of $2820.00 are being paid by credit card via EFS-Web. 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application under 3 7 C.F.R. § § 1.16-1.17, or credit any overpayment, to 

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit 

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or 

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to 

Deposit Account No. 19-0741. 
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Atty. Dkt. No. 100415-0198 

Please direct all correspondence to the undersigned attorney or agent at the address 

indicated below. 

Date October 30, 2015 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5569 
Facsimile: (202) 672-5399 

4810-7351-7354.1 
-4-

Respectfully submitted, 

By /Stephen B. Maebius/ 

Stephen B. Maebius 
Attorney for Applicant 
Registration No. 35,264 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Hirofumi ICHIKAWA 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Komatsushima-shi !country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o NICHIA CORPORATION 

Address 2 491-100, Oka, Kaminaka-cha 

City I Anan-shi, Tokushima I State/Province I 
Postal Code 1 774-8601 I Country i I JP 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Masaki HAYASHI 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Anan-shi !country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o NICHIA CORPORATION 

Address 2 491-100, Oka, Kaminaka-cha 

City I Anan-shi, Tokushima I State/Province I 
Postal Code I 774-8601 I Country i I JP 

Inventor 3 I Remove I 
Legal Name 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Prefix Given Name Middle Name Family Name Suffix 

Shimpei SASAO KA 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tokushima-shi !country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o NICHIA CORPORATION 

Address 2 491-100, Oka, Kaminaka-cha 

City I Anan-shi, Tokushima I State/Province I 
Postal Code I 774-8601 I Country i I JP 

Inventor 4 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Tomohide MIKI 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Tokushima-shi !country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o NICHIA CORPORATION 

Address 2 491-100, Oka, Kaminaka-cha 

City I Anan-shi, Tokushima I State/Province I 
Postal Code I 774-8601 I Country i I JP 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 22428 

Email Address IPDocketing@foley.com I I Add Email I !Remove Emaill 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Application Information: 

Title of the Invention LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Attorney Docket Number 100415-0198 I Small Entity Status Claimed D 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 13 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

.-
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 1 

filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I 0 US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number 22428 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National 
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference 
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Continuation of 13/969182 2013-08-16 

Prior Application Status I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

13/969182 Continuation of 12/737940 2011-05-13 

Prior Application Status I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

12/737940 a 371 of international PCT/JP2009/004170 2009-08-27 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (POX) ~he information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

2008-225408 JP 2008-09-03 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

D 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
Title of Invention MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I I Clear 

® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I NICHIA CORPORATION 

Mailing Address Information For Applicant: 

Address 1 491-100, Oka, Kaminaka-cha 

Address 2 

City Anan-shi, Tokushima State/Province 

Country ii JP Postal Code 774-8601 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Tille 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 

EFS Web 2.2.12 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

Attorney Docket Number 100415-0198 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Organization Name 
I NICHIA CORPORATION 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 491-100, Oka, Kaminaka-cha 

Address 2 

City I Anan-shi, Tokushima State/Province 

Country i I JP Postal Code 774-8601 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature· Remove . 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature /Stephen B. Maebius/ Date (YYYY-MM-DD) 2015-10-30 

First Name Stephen B. I Last Name I Maebius Registration Number 35264 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

EFS Web 2.2.12 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.2.12 
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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, 
RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, 
RESIN PACKAGE AND RESIN-MOLDED BODY 

Appl. No.: Unassigned 

Filing Date: 10/30/2015 

Examiner: Unassigned 

Art Unit: Unassigned 

Confirmation Number: Unassigned 

PRELIMINARY AMENDMENT UNDER 37CFR1.115 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Commissioner: 

Prior to examination of the present Continuing Application, Applicant respectfully 

requests that the application be amended as follows: 

Amendments to the Specification begin on page 2 of this document. 

Remarks/ Arguments begin on page 3 of this document. 

Please amend the application as follows: 

-1-
4834-2167-2234.1 
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Atty. Dkt. No. 100415-0198 

Amendments to the Specification: 

Please amend paragraph [0001] of specification as follows: 

L~,1,~gEitJ.fa, .. ;~.QJI, .. :..:Yl!,i.'o~LLiXU~UJILJ,i .. ~~--continuation of U.S. Patent Application No. 12/737,940, 

filed on May 13, 2011, which issued as U.S. Patent No. 8,530,250 on September 10, 2013. 

-2-
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Atty. Dkt. No. 100415-0198 

REMARKS 

Applicant respectfully requests that the foregoing amendments be made prior to 

examination of the present application. 

Applicant believes that the application is in condition for allowance. Favorable 

consideration is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 

telephone interview would advance prosecution. 

Date Oct. 30, 2015 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5569 
Facsimile: (202) 672-5399 

4834-2167-2234.1 
-3-

Respectfully submitted, 

By /Stephen B. Maebius/ 

Stephen B. Maebius 
Attorney for Applicant 
Registration No. 35,264 
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Attv. Dkt. No. 100415-0134 

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE 

AND RESIN-MOLDED BODY 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] 

This application is a continuation of U.S. Patent Application No. 12/737,940, filed on 

May 13, 201 I, which issued as U.S. Patent No. 8,530,250 on September JO, 2013. 

TECHNICAL FIELD 

[0002) 

The present invention relates to a light emitting device used for light equipment, a 

display, a backlight of a mobile telephone, a movie lighting auxiliary light source, and other 

general consumer light sources, and to a method for manufacturing a light emitting device. 

BACKGROUND ART 

[0003] 

A light emitting device using light emitting elements is small, provides good power 

efficiency, and emits light of bright color. Further, the light emitting elements are 

semiconductor elements, and therefore there is no concern for blowout. The light emitting 

elements have characteristics of good initial driving performance and are robust against 

vibration and repetition of on and off oflighting. The light emitting elements have these good 

characteristics, and therefore light emitting devices using light emitting elements such as light 

emitting diodes (LEDs) and laser diodes (LDs) are utilized as various light sources. 

(0004) 
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FIG. 14 is a perspective view illustrating a method for manufacturing a conventional 

light emitting device. FIG. I 5 is a perspective view illustrating an intermediate of the 

conventional light emitting device. FIG. 16 is a perspective view illustrating the conventional 

light emitting device. 

[0005] 

Conventionally, as a method for manufacturing a light emitting device, a method is 

disclosed for insert-molding a lead frame with a non-translucent, light reflecting white resin, 

and molding a resin-molded body which has concave cups at predetermined intervals through 

the lead frame (e.g., refer to Patent Document I). A !though quality of a material of a white 

resin is not clearly described, as is insertion-molding performed and as is clear from the 

figures, a general thermoplastic resin is used. As a general thermoplastic resin, for example, a 

thermoplastic resin such as liquid crystal polymer, PPS (polyphenylene sulfide), and nylon is 

often used as a light blocking resin-molded body (e.g., refer to Patent Document 2). 

[0006] 

However, the thermoplastic resin has little adhesion with a lead frame, and the resin 

part and lead frame are likely to be detached. Further, the thermosetting resin has lower resin 

fluidity of the resin and therefore is not adequate to mold a resin-molded body of a 

complicated shape, and has little light resistance. In recent years in particular, the output of a 

light emitting element is remarkably improved and, as the output of a light emitting clement 

is increased, light deterioration of a package made of a thermoplastic resin becomes more 

distinct. 

[0007] 
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Jn order to solve the above problems, a light emitting device using a thermosetting 

resin for a material of a resin-molded body is disclosed (e.g., refer to Patent Document 3). 

FIG. 17 is a perspective view and sectional view illustrating a conventional light emitting 

device. FIG. 18 is a schematic sectional view illustrating a method for manufacturing the 

conventional light emitting device. It is disclosed that, with this light emitting device, metal 

wires are formed from a metal foil by a common method such as punching or etching and arc 

further arranged in a mold of a predetermined shape, and a thermosetting resin is filled in a 

mold resin inlet to transfer-mold. 

[0008] 

I Iowever, this manufacturing method has difficulty in manufacturing multiple light 

emitting devices in a short time. Further, there is a problem that a great amount of a resin of a 

runner part is discarded per one light emitting device. 

(0009] 

As a different light emitting device and manufacturing method therefor, an optical 

semiconductor element mounting package substrate which has a light reflecting thermosetting 

resin composition layer on the wiring substrate, and manufacturing method therefor are 

disclosed (e.g., refer to Patent Document 4). FIG. 19 is a schematic view illustrating steps of 

manufacturing a conventional light emitting device. This optical semiconductor element 

mounting package substrate is manufactured as an optical semiconductor element mounting 

package substrate of a matrix pattern which has a plurality of concave parts, by attaching a 

printed-wiring board having a flat plate shape to a mold, filling a light reflecting 

thermosetting resin composition in the mold, and heating and pressuring molding the light 

reflecting thermosetting resin by means ofa transfer-molding machine. Further, it is also 

disclosed that a lead frame is used instead of a printed-wiring board. 

3 
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[0010) 

However, these wiring board and lead frame have a flat plate shape and have a small 

adhering area because a thermosetting resin composition is arranged on this flat shape, and 

therefore there is a problem that, for example, a lead frame and thermosetting resin 

composition are likely to be detached upon singulation. 

[0011] 

Patent Document 1: Japanese Patent Application Laid-Open No. 2007-35794 

Patent Document 2: Japanese Patent Application Laid-Open No. 11-087780 

Patent Document 3: Japanese Patent Application Laid-Open No. 2006-140207 

Patent Document 4: Japanese Patent Application Laid-Open No. 2007-235085 

BRIEF DESCRIPTION OF THE ORA WINGS 

[0012) 

FIG. 1 is a perspective view illustrating a light emitting device according to a first 

embodiment. 

rJG. 2 is a sectional view illustrating the light emitting device according to the first 

embodiment. 

FIG. 3 is a plan view illustrating a lead frame used in the first embodiment. 

FIG. 4 is a schematic sectional view illustrating a method for manufacturing a light 

emitting device according to the first embodiment. 

4 
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FIG. 5 is a plan view illustrating a resin-molded body according to the first 

embodiment. 

FIG. 6 is a perspective view illustrating a light emitting device according to a second 

embodiment. 

FIG. 7 is a plan view illustrating a lead frame used in the second embodiment. 

FIG. 8 is a plan view illustrating a resin-molded body according to the second 

embodiment. 

FIG. 9 is a perspective view illustrating a light emitting device according to a third 

embodiment. 

FIG. 10 is a plan view illustrating a lead frame used in the third embodiment. 

FIG. 11 is a perspective view illustrating a light emitting device according to a fourth 

embodiment. 

FIG. 12 is a perspective view illustrating a light emitting device according to a fifth 

embodiment. 

FIG. 13 is a perspective view illustrating a resin package according to a sixth 

embodiment. 

FIG. 14 is a perspective view illustrating a method for manufacturing a conventional 

light emitting device. 

FIG. 15 is a perspective view illustrating an intermediate of a conventional light 

emitting device. 

4828-9823-7719.1 

FIG. 16 is a perspective view illustrating a conventional light emitting device. 
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FIG. 17 is a perspective view and a sectional view illustrating a conventional light 

emitting device. 

FIG. 18 is a schematic sectional view illustrating a method for manufacturing a 

conventional light emitting device. 

FIG. 19 is a schematic diagram illustrating steps of manufacturing a conventional 

light emitting device. 

DETAILED DESCRIPTION 

(0013] 

In view of the above problems, an object of the present invention is to provide a 

simple and low-cost method for manufacturing, in a short time, multiple light emitting 

devices which has high adhesion between a lead frame and a thermosetting resin 

composition. 

[0014] 

The present invention is earnestly studied and as a result is finally completed. 

[0015) 

In this description, terms such as leads, a resin part, and resin package are used for a 

singulated light emitting device, and terms such as a lead frame and resin molded body are 

used in the stage prior to singulation. 

(0016) 

The present invention relates to a method of manufacturing a light emitting device 

having a resin package which provides an optical reflectivity equal to or more than 70% at a 
6 
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wavelength between 350 nm and 800 nm after thermal curing, and in which a resin part and a 

lead are formed in a substantially same plane in an outer side surface. The method comprises: 

a step of sandwiching a lead frame provided with a notch part, by means of an upper mold 

and a lower mold; a step of transfer-molding a thermosetting resin containing a light 

reflecting material in a mold sandwiched by the upper mold and the lower mold to form a 

resin-molded body in the lead frame; and a step of cutting the resin molded body and the lead 

frame along the notch part. With the configuration, the thermosetting resin is filled in the 

notch parts, and therefore an adhering area between the lead frame and the thermosetting 

resin becomes large, so that it is possible to improve adhesion between the lead frame and the 

thermosetting resin. Further, a thermosetting resin having lower viscosity than a 

thermoplastic resin is used, so that it is possible to fill the thermosetting resin in the notch 

parts without leaving a gap. Further, it is possible to manufacture multiple light emitting 

devices at one time and greatly improve productive efficiency. Furthermore, it is possible to 

reduce runners which are discarded, and provide light emitting devices at low cost. 

[0017] 

Preferably, plating processing is applied to the lead frame before the lead frame is 

sandwiched by the upper mold and the lower mold. In this case, in the manufactured light 

emitting device, plating processing is not applied to a cut surface and is applied to parts other 

than the cut surface. It is not necessary to apply plating processing per singulated light 

emitting device and it is possible to simplify a manufacturing method. 

[0018] 

Preferably, the notch part in a cut part of the lead frame is about half the entire 

surrounding periphery. By this means, it is possible to reduce the weight of the lead frame 

and provide light emitting devices at low cost. Further, the part of the lead frame to be cut 
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decreases, so that it is possible to better prevent the lead frame and the thermosetting resin 

from detaching. 

[0019] 

In addition, the difference is that, while the thermosetting resin is filled in the notch 

parts, the thermosetting resin is not filled in hole parts which are described later. While the 

notch parts and hole parts penetrate the lead frame, grooves which arc described later do not 

penetrate the lead frame. 

[0020] 

Preferably, a hole part is provided in the lead frame before the lead frame is 

sandwiched by the upper mold and the lower mold. By this means, it is possible to reduce the 

weight of the lead frame more, and provide light emitting devices at low cost. It is possible to 

apply the plating processing to the hole parts, and consequently prevent exposure of the lead 

frame. 

[0021] 

Preferably, a groove is provided in the lead frame before the lead frame is sandwiched 

by the upper mold and the lower mold. By this means, it is possible to reduce the weight of 

the lead frame more, and provide light emitting devices at low cost. It is possible to apply 

plating processing to the grooves, and consequently prevent exposure of the lead frame. 

[0022] 

Preferably, the upper mold and the lower mold sandwich a part of the lead frame 

where a light emitting element is placed or near a hole part. By this means, it is possible to 

prevent the lead frame from flip-flopping and reduce burrs. 

8 
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[0023] 

The present invention relates to a light emitting device having a resin package having 

an optical reflectivity equal to or more than 70% at a wavelength between 350 nm and 800 

nm after thermal curing, wherein a resin part and a lead are formed in a substantially same 

plane in an outer side surface, and wherein at least one surface of a bottom surface and an 

upper surface of a lead is plated and the outer side surface of the lead is not plated. By this 

means, it is possible to prevent exposure of leads to which plating processing is not applied, 

and provide multiple light emitting devices at one time. Further, by applying plating 

processing to only the part which reflects light from a light emitting element, it is possible to 

improve the efficiency to extract light from the light emitting device. 

[00241 

Preferably, the lead is exposed at four corners of the resin package. The exposed parts 

of the leads are reduced compared to leads which are provided on the one entire side surface 

of a resin package, so that it is possible to improve adhesion between the resin part and the 

leads. Further, the insulating resin part is provided between a positive lead and a negative 

lead, so that it is possible to prevent short circuiting. 

[0025] 

Preferably, four corners of the resin package are formed in an arc shape seen from a 

bottom surface side. It is also possible to employ a configuration where plating processing is 

applied to a part which is formed in an arc shape and is not applied to the cut surface. By this 

means, it is possible to expand a bonding area with, for example, a solder, and improve the 

boding strength. 

[0026] 
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Preferably, a step is provided in the lead. The differences in level are preferably 

provided in the bottom surface of the resin package. It is also possible to employ a 

configuration where plating processing is applied to a part in which differences in level are 

formed and is not applied to the cut surface. By this means, it is possible to expand a bonding 

area with, for example, a solder, and improve the boding strength. 

[0027) 

The present invention relates to a method for manufacturing a resin package having 

an optical reflectivity equal to or more than 70% at a wavelength between 350 nm and 800 

nm after thermal curing, wherein a resin part and a lead are formed in a substantially same 

plane in an outer side surface. The method comprising: a step of sandwiching a lead frame 

provided with a notch part, by means of an upper mold and a lower mold; a step of transfer­

molding a thermosetting resin containing a light reflecting material in a mold sandwiched by 

the upper mold and the lower mold to form a resin-molded body in the lead frame; and a step 

of cutting the resin-molded body and the lead frame along the notch part. With the 

configuration, the thermosetting resin is filled in the notch parts, and therefore an adhering 

area between the lead frame and the thermosetting resin becomes large, so that it is possible 

to improve adhesion between the lead frame and the thermosetting resin. Further, a 

thermosetting resin having lower viscosity than a thermoplastic resin is used, so that it is 

possible to fill the thermosetting resin 

in the notch parts without leaving a gap. Further, it is possible to manufacture multiple resin 

packages at one time and greatly improve productive efficiency. Furthermore, it is possible to 

reduce runners which are discarded, and provide resin packages at low cost. 

[0028J 
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Preferably, plating processing is applied to the lead frame before the lead frame is 

sandwiched by the upper mold and the lower mold. In this case, in the manufactured resin 

package, plating processing is not applied to a cut surface and is applied to parts other than 

the cut surface. It is not necessary to apply plating processing per singulated resin package 

and it is possible to simplify a manufacturing method. 

l0029J 

The present invention relates to a resin package having an optical reflectivity equal tu 

or more than 70% at a wavelength between 350 11111 and 800 nm after thermal curing, wherein 

a resin part and a lead arc formed in a substantially same plane in an outer side surface, and 

wherein at least one surface of a bottom surface and an upper surface of a lead is plated and 

the outer side surface of the lead is not plated. By this means, it is possible to prevent 

exposure of leads to which plating processing is not applied, and provide multiple resin 

packages at one time. Further, by applying plating processing to only the part which reflects 

light from a light emitting element, it is possible to improve the efficiency to extract light 

from the light emitting device. 

[0030] 

The present invention relates to a method of manufacturing a resin-molded body 

having an optical reflectivity equal to or more than 70% at a wavelength between 350 nm and 

800 nm after thermal curing, wherein a plurality of concave parts are formed, and in which a 

part of a lead frame is exposed in inner bottom surfaces of the concave parts. The method 

comprises: a step of sandwiching the lead frame by means of an upper mold which has 

convex parts in positions where the concave parts adjacent in the resin molded body are 

molded and a lower mold, the lead frame being provided with notch parts; a step of transfer-

molding a thermosetting resin containing a light reflecting material in a mold sandwiched by 
I I 
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the upper mold and the lower mold to fill the thermosetting resin in the notch parts, and 

forming the resin-molded body in the lead frame. With this configuration, it is possible to 

manufacture multiple light emitting devices at one time and greatly improve productive 

efficiency. 

(0031] 

The present invention relates to a resin-molded body having an optical reflectivity 

equal to or more than 70% at a wavelength between 350 nm and 800 nm after thermal curing, 

wherein a plurality of concave parts are formed and a part of a lead frame is exposed in inner 

bottom surfaces of the concave parts, and wherein the lead frame has notch parts and a 

thermosetting resin which becomes the resin-molded body is filled, the resin-molded body 

having a sidewall between adjacent concave parts. By this means, it is possible to provide a 

resin-molded body of good thermal resistance and light resistance. 

(0032] 

The light emitting device and manufacturing method therefor according to the present 

invention can provide a light emitting device which provides high adhesion between a lead 

frame and a resin-molded body. Further, it is possible to provide multiple light emitting 

devices in a short time and greatly improve production efficiency. Furthermore, it is possible 

to reduce runners which are discarded, and provide light emitting devices at low cost. 

10033 J 

Hereinafter, the preferred embodiments of a method for manufacturing a light 

emitting device and a light emitting device according to the present invention will be 

described in detail with drawings. I fowever, the present invention is not limited to this 

embodiment. 
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[0034) 

<First Embodiment> 

(Light Emitting Device) 

A light emitting device according to a first embodiment will be described. FIG. I is a 

perspective view illustrating a light emitting device according to the first embodiment. FIG. 2 

is a sectional view illustrating a light emitting device according to the first embodiment. PIG. 

2 is a sectional view taken along line II-II illustrated in FIG. 1. FIG. 3 is a plan view 

illustrating a lead frame used in the first embodiment. 

[0035] 

A light emitting device I 00 according to the first embodiment provides an optical 

reflectivity equal to or greater than 70% at the wavelength between 350 nm and 800 nm after 

thermal curing, and has a resin package 20 in which a resin part 25 and leads 22 are formed in 

the substantially same plane in outer side surfaces 20b. Plating processing is applied to at 

least one surface of the bottom surface (an outer bottom surface 20a of the resin package 20) 

and the upper surface (an inner bottom surface 27a of a concave part 27) of the leads 22. By 

contrast with this, plating processing is not applied to the side surfaces of the leads 22 (the 

outer side surfaces 20b of the resin package 20). The resin part 25 occupies a large area in the 

outer side surfaces 20b of the resin package 20, and leads 22 are exposed from corner parts. 

[0036] 

The resin package 20 is formed with the resin part 25 which mainly contains a light 

reflecting material 26, and the leads 22. The resin package 20 has the outer bottom surface 

20a in which the leads 22 are arranged, outer side surfaces 20b in which part of the leads 22 
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are exposed, and the outer upper surface 20c in which an opening concave part 27 is formed. 

In the resin package 20, the concave part 27 having an inner bottom surface 27a and inner 

side surface 27b is formed. The leads 22 are exposed in the inner bottom surface 27a of the 

resin package 20 and the light emitting element I 0 is placed on the leads 22. In the concave 

part 27 of the resin package 20, a sealing member 30 which covers the light emitting element 

I 0 is arranged. The sealing member 30 contains a fluorescent material 40. The light emitting 

element I 0 is electrically connected with the leads 22 through wires 50. The leads 22 are not 

arranged on the outer upper surface 20c of the resin package 20. 

[0037] 

Parts from which the leads 22 are exposed have the half or less length than the entire 

surrounding length ofthc outer side surfaces 20b of the resin package 20. In a method for 

manufacturing a light emitting device which is described below, notch parts 2 la are provided 

in a lead frame 21 and the lead frame 2 l is cut along the notch parts 2 I a and, therefore, the 

cut part of the lead frame 21 is a part which is exposed from the resin package 20. 

[0038] 

In the resin package 20, the leads 22 are exposed from the four comers. The leads 22 

are exposed in the outer side surfaces 20b, and are not subjected to plating processing. 

Further, the leads 22 may be adapted to be exposed in the outer bottom surface 20a and 

subjected to plating processing. In addition, it is possible to apply plating processing to the 

outer side surfaces 20b of the leads 22 after singualtion. 

[0039] 

The light emitting device 100 provides the optical reflectivity equal to or more than 

70% at the wavelength between 3 50 nm and 800 nm after thermal curing. This means that the 
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optical reflectivity in a visible light area is high. The light emitting element I 0 preferably 

provides a light emission peak wavelength between 360 nm and 520 nm, and can also use a 

light emission peak wavelength between 350 nm and 800 nm. More preferably, the light 

emitting element 10 has a light emission peak wavelength in a short wavelength region of 

visible light between 420 nm and 480 nm. This resin package 20 has good light resistance 

against light of a short wavelength equal to or less than 480 nm, and is less likely to be 

deteriorated. Further, this resin package 20 is not likely to be deteriorated even when the light 

emitting element I 0 generates heat by applying the current thereto, and has good thermal 

resistance. 

(0040] 

It is prcforablc to use as the resin package 20 a translucent thermosetting resin highly 

filled with a light reflecting material. It is preferable to use, for example, a thermosetting 

resin which provides the optical transmittance equal to or more than 80% at 350 nm to 800 

nm, and it is more preferable to use a thermosetting resin which provides optical 

transmittance equal to or more than 90%. This is because it is possible to prevent 

deterioration of the resin package 20 by reducing light which is absorbed by the 

thermosetting resin. The light reflecting material 26 preferably reflects 90% or more light 

from the light emitting element 10, and more preferably reflects 95% or more light. Further, 

the light reflecting material 26 preferably reflects 90% or more light from the fluorescent 

material 40, and more preferably reflects 95% or more light. By reducing the amount oflight 

which is absorbed by the light reflecting material 26, it is possible to improve the efficiency 

to extract light from the light emitting device 100. 

[0041] 
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Although the light emitting device 100 may have any shape, the light emitting device 

100 may have a polygonal shape such as a generally rectangular parallelepiped, generally 

cube, or generally hexagonal column. The concave part 27 preferably expands in the opening 

direction, and may have a cylindrical shape. The concave part 27 can adopt a generally 

circular shape, generally oval shape, or generally polygonal shape. 

[0042] 

Hereinafter, each member will be described below. 

(Light Emitting Element) 

Although a light emitting element is preferably used in which a semiconductor such 

as GaAIN, ZnS, SnSe, SiC, GaP, GaAIAs, AIN, lnN, AllnGaP, InGaN, GaN or AIInGaN is 

formed on a substrate as a light emitting layer, the semiconductor is not limited to these. 

Although the light emitting element which provides a light emission peak wavelength 

between 360 nm and 520 nm is preferable, and a light emitting element which provides a 

light emission peak wavelength between 350 nm and 800 nm can be used. More preferably, 

the light emitting element 10 has the light emission peak wavelength in the short wavelength 

region of visible light between 420 nm and 480 nm. 

[0043] 

The light emitting element adopting a face-up structure can be used, and, in addition, 

the light emitting element adopting a face-down structure can also be used. The size of the 

light emitting element is not particularly limited, and light emitting elements having sizes of 

350 µm (350-µm-squarc), 500 µm (500-µm-square) and 1 mm (I-mm ·square) can be used. 

Further, a plurality of light emitting elements can be used, and all of the light emitting 
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clements may be the same type or may be difforent types which emit emission colors of red, 

green and blue of three primary colors of light. 

(Resin Package) 

The resin package has and is made by integrally molding a resin part formed with a 

thermosetting resin and the leads. Although the resin package provides an optical reflectivity 

equal to or more than 70% at 350 nm to 800 nm, the resin package more preferably provides 

an optical reflectivity equal to or more than 80% at 420 nm to 520 nm. Further, the resin 

package preferably has a high reflectivity in a light emitting area of a light emitting element 

and a light emitting area of a fluorescent material. 

[0044] 

The resin package has an outer bottom surface, outer side surfaces and an outer upper 

surface. The leads are exposed from the outer side surfaces of the resin package. The resin 

part and leads are formed in the substantially same plane. This substantially same plane 

means that the resin part and leads arc formed in the same cutting step. 

[0045] 

The outer shape of the resin package is not limited to a generally rectangular 

parallelepiped, and may have a generally cube, generally hexagonal shape or other polygonal 

shapes. Further, the resin package seen from the outer upper surface side can also adopt a 

generally triangular shape, generally square shape, generally pentagonal shape or generally 

hexagonal shape. 

[0046] 
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The resin package forms a concave part having an inner bottom surface and an inner 

side surface. The leads are arranged in the inner bottom surface of the concave part. The 

concave part seen form the outer upper surface side can adopt various shapes such as a 

generally circular shape, generally oval shape, generally square shape, generally polygonal 

shape or combination of these. Although the concave part preferably has a shape expanding 

in the opening direction, the concave part may have a cylindrical shape. Although the 

concave part may be provided with a smooth inclination, the concave part may be formed in a 

shape which has a minute concavity and convexity in its surface and diffuses light. 

[0047] 

The leads are provided at predetermined intervals to form a pair of positive and 

negative leads. Plating processing is applied to the leads in the inner bottom surface of the 

concave part and the leads of the outer bottom surface of the resin package. Although this 

plating processing can be performed before a resin-molded body is cut out, it is preferable to 

use a lead frame to which plating processing is applied in advance. By contrast with this, 

plating processing is not applied to the side surfaces of the leads. 

(Resin Part and Resin-molded Body) 

As the material of the resin part and resin-molded body, a triazine derivative epoxy 

resin, which is a thermosetting resin is preferably used. Further, the thermosetting resin can 

contain an acid anhydride, antioxidant, demolding member, light reflecting member, 

inorganic filler, curing catalyst, light stabilizer, and lubricant. The light reflecting member 

uses titanium dioxide and is filled with 10 to 60% by weight of titanium dioxide. 

[0048) 
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The resin package is not limited to the above mode, and is preferably made of at least 

one selected from the group consisting of an epoxy resin, modified epoxy resin, silicone 

resin, modified silicone resin, acrylate resin, and urethane resin of a thermosetting resin. 

Particularly, the epoxy resin, modified epoxy resin, silicone resin or modified silicone resin is 

preferable. For example, it is possible to use as a solid epoxy resin composition, l 00 parts by 

weight of a clear and colorless mixture in which the epoxy resin consisting of 

triglycidylisocyanuratcm, hisphcnol hydride A glycidyl ether and so on, and an acid 

anhydride consisting of hexahydrophthalic anhydride, 3-mcthylhcxahydrophthalic anhydride, 

4-mcthylhexahydrophthalic anhydride and so on equivalent to the epoxy resin, have been 

dissolved and mixed, which has been added with: 0.5 parts by weight of DBU (1,8-

Diazabicyclo(5,4,0) undecene-7) as a curing accelerator; I parts by weight of ethylene glycol 

as a promoter; I 0 parts by weight of a titanium oxide pigment; and 50 parts by weight of a 

glass fiber, and which has entered the B stage by being heated and partially cured and 

reacted. 

(Lead and Lead Frame) 

Although a metal plate of a flat plate shape can be used for a lead frame, a metal plate 

in which differences in level or concavity and convexity arc provided can be used. 

[0049] 

The lead frame is formed by, for example, punching or etching a metal plate of a flat 

plate shape. A concavity and convexity are formed in a sectional shape of the etched lead 

frame, so that it is possible to improve adhesion between the lead frame and resin ·molded 

body. Particularly when a thin lead frame is used, although, with punching, differences in 

level or concave-convex shapes are formed to improve adhesion between a lead frame and 

resin-molded body, the effect of improving adhesion is little because the differences in level 
19 
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or concave-convex shapes are small. However, etching can form concave-convex shapes in 

the entire sectional (etched part) part of the lead frame, so that it is possible to increase a 

bonding area between the lead frame and resin-molded body and mold a resin package of 

better adhesion. 

[0050] 

By contrast with this, the method of punching a metal plate of a flat plate shape 

increases cost required for replacement parts due to friction ofa mold resulting from the 

punching, and increases cost required for manufacturing the lead frame. By contrast with this, 

with etching, a punching mold is not used, so that it is possible to manufacture a lead frame 

per package at low cost when the number of packages cut from one frame is greater. 

[0051] 

The etching may be performed such that the lead frame is penetrated, or may be 

started from only one surface such that the lead frame is not penetrated. 

[0052] 

The notch parts are formed such that a pair of positive and negative leads are provided 

when the resin-molded body is singulated to the resin package. The notch parts are formed 

such that the area for cutting the leads is reduced when the resin-molded body is cut. For 

example, the notch parts are provided in a horizontal direction such that a pair of positive and 

negative leads are provided, and further notch parts are provided in positions corresponding 

to cut-out parts for singulating the resin-molded body. Meanwhile, part of the lead frame is 

jointed such that part of the lead frame does not drop or the leads are exposed in the outer 

side surfaces of the resin package. To singulate the resin-molded body using a singulation 
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saw, the notch parts are preferably formed vertically and horizontally or linearly in an oblique 

direction. 

[0053] 

The lead frame is formed using an electrical good conductor such as iron, phosphor 

bronze or a copper alloy. Further, to increase the reflectivity with respect to light from the 

light emitting element, metal plating using silver, aluminum, copper, gold or the like can be 

applied to the lead frame. Although metal plating is preferably is applied to the lead frame 

before the lead frame is sandwiched by the upper mold and lower mold, that is, for example, 

after the notch parts are provided or etching processing is performed, metal plating can also 

be applied to the lead frame before the lead frame is integrally molded with the thermosetting 

resin. 

(Sealing Member) 

The material of a sealing member is a thermosetting resin. The sealing member is 

preferably made of at least one selected from the group consisting of an epoxy resin, 

modified epoxy resin, silicone resin, modified silicone resin, acrylate resin and urethane resin 

of a thermosetting resin, and is more preferably made of an epoxy resin, modified epoxy 

resin, silicone resin or modified silicone resin. The sealing member is preferably made of a 

hard material to protect the light emitting element. Further, it is preferable to use for the 

sealing resin a resin having good thermal resistance, weather resistance and light resistance. 

To provide a predetermined function, the sealing member may be mixed with at least one 

selected from the group consisting of filler, diffusing agent, pigment, fluorescent material and 

reflecting material. The sealing member may contain a diffusing agent. As a specific 

diffusing agent, for example, barium titanate, titanium oxide, aluminum oxide or silicon 

oxide is adequately used. Further, the sealing member can contain an organic or inorganic 
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colored dye or colored pigment in order to cut an undesirable wavelength. Further, the sealing 

member can also contain a fluorescent material which absorbs light from the light emitting 

element and converts the wavelength. 

(Fluorescent Material) 

A fluorescent material may be a material which absorbs light from the light emitting 

element, and converts the wavelengths into light of a different wavelength. The fluorescent 

material is preferably selected from, for example, at least any one of a nitride phosphor, 

oxynitride phosphor or sialon phosphor mainly activated by a lanthanoid clement such as Eu 

or Cc, alkaline-earth halogen apatite phosphor, alkaline-earth metal boric acid halogen 

phosphor, alkaline-earth metal aluminate phosphor, alkaline·earth silicate, alkaline-earth 

sulfide, alkaline-earth thiogallate, alkaline-earth silicon nitride or germanatc mainly activated 

by a lanthanoid element such as Eu or a transition metal such as Mn, rare-earth aluminate or 

rare-earth silicon nitride mainly activated by a lanthanoid element such as Ce, or organic and 

organic complexes mainly activated by a lanthanoid element such as Eu. As a specific 

example, although the following phosphors can be used, the fluorescent material is not 

limited to these. 

[0054] 

The nitride phosphor mainly activated by a lanthanoid element such as Eu or Ce 

includes, for example, M2Si5Ng:Eu or MAISiN3:Eu (where M is at least one or more selected 

from Sr, Ca, Ba, Mg and 7n). Fut1her, the nitride phosphor also includes MShN 10:Eu, 

MuSi50o2 Ns:Eu or Mo9ShOo.1N10:Eu in addition to M2SisNs:Eu (where Mis at least one or 

more selected from Sr, Ca, Ba, Mg and Zn). 

[0055] 
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The oxynitriclc phosphor mainly activated by a lanthanoid element such as Eu or Cc 

includes, for example, MSi202N2:Eu (where M is at least one or more selected from Sr, Ca, 

Ba, Mg and Zn). 

(00561 

The sialon phosphor mainly activated by a lanthanoid element such as Eu or Ce 

includes, for example, Mp12Si 12p-qA 1 p+qOqN J6-p:Ce or M-A l-Si-0-N (M is at least one selected 

from Sr, Ca, Ba, Mg and Zn, q is 0 to 2.5, and p is 1.5 to 3). 

[0057] 

The alkaline-earth halogen apatite phosphor mainly activated by a lanthanoid element 

such as Eu or a transition metal such as Mn includes, for example, M 5(P04) 3X:R (M is at 

least one or more selected from Sr, Ca, Ba, Mg and Zn, X is at least one or more selected 

from F, Cl, Br and I and R is at least one or more selected from Eu, Mn, Eu and Mn). 

[0058] 

The alkaline-earth metal boric acid halogen phosphor includes, for example, 

M2 B50 9X:R (M is at least one or more selected from Sr, Ca, Ba, Mg and Zn, X is at least one 

or more selected from F, Cl, Br and I, and R is at least one or more selected from Eu, Mn, Eu 

and Mn). 

[0059] 

The alkaline-earth metal aluminate phosphor includes, for example, Sr A }i04:R, 

Sr4Al 140 2s:R, CaAl204:R, BaMg2A l 16021:R, BaMg2A 116012:R, or BaMgA l 100n:R (R is at 

least one or more selected from Eu, Mn, Eu and Mn). 
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[0060) 

The alkaline-earth sulfide phosphor includes, for example, La202S:Eu, Y 202S:Eu or 

Gd202S:Eu. 

[0061) 

The rare-earth aluminate phosphor mainly activated by a lanthanoid element such as 

Ce includes, for example, Y AG phosphors represented by composition formulae of 

Y 3/\ l s012:Ce, (Yo sGdo2)3A ls012:Ce, Y3(/\ lo sGao2)s012:Ce and (Y,Gd)3(A l ,Ga)s012:Ce. 

Further, the rare-earth alum in ate phosphor also includes Tb3A I 5012:Ce or Lu3A I 5012:Ce 

where part or all ofY is substituted with, for example, Tb or Lu. 

[0062] 

The other phosphors include, for example, ZnS:Eu, Zn2Ge04:Mn or MGa2S4:Eu 

(where M is at least one or more selected from Sr, Ca, Ba, Mg and Zn). 

[0063] 

By using one kind alone or two or more kinds in combination, these phosphors can 

realize blue, green, yellow and red and, in addition, tinges such as turquoise, greenish yellow 

and orange which are intermediate colors of blue, green, yellow and red. 

[0064] 

(Others) 

In the light emitting device, a zener diode can also be further provided as a protective 

element. The zener diode can be placed on the leads in the inner bottom surface by being 

placed apart from the light emitting element. Further, a configuration can also be employed 
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where a zener diode is placed on leads in the inner bottom surface of the concave part and a 

light emitting 

element is placed on the zener diode. The size of280~Lm and, in audition, the size of 300µm 

can be used. 

(Method for Manufacturing Light Emitting Device According to First Embodiment) 

The method for manufacturing a light emitting device according to the first 

embodiment will be described. FIG. 4 is a schematic sectional view illustrating a method for 

manufacturing a light emitting device according to the first embodiment. FIG. 5 is a plan 

view illustrating a resin-molded body according to the first embodiment. 

[0065] 

The method for manufacturing a light emitting device according to the first 

embodiment includes the steps of sandwiching the lead frame 21 provided with the notch 

parts 21 a by means of an upper mold 61 and a lower mold 62, transfer-molding a 

thermosetting resin 23 containing the light reflecting material 26, in a mold 60 sandwiched by 

the upper mold 61 and the lower mold 62 to form a resin-molded body 24 in the lead frame 

2 I, and cutting the resin-molded body 24 and lead frame 21 along the notch parts 21 a. 

[0066] 

First, the mold 60 formed with the upper mold 61 and lower mold 62 used for 

transfer-molding will be described. 

[0067] 
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The upper mold 61 has a main body part of a flat plate which forms an upper part of 

the upper mold, an outer wall part which is formed in a frame shape from end pa1is of the 

main body, a plurality of projecting parts which project from the main body part, and an inlet 

which penetrates part of the outer wall part in the horizontal direction. 

[0068) 

The outer wall part vertically projects from the end parts of the main body part, and 

has a first outer wall part, a second outer wall part, a third outer wall part and a fourth outer 

wall part which form a first outer side surface, a second outer side surface, a third outer side 

surface and a fourth outer side surface of the resin molded body, respectively. That is, the 

outer wall part is used for molding the outline of the resin-molded body, and formed in a 

rectangular shape seen from a plan view. The shape of the outer wall part only needs to be 

adequately formed according to a desirable shape of the resin-molded body. 

[0069] 

The projecting parts contact the lead frame 21 upon transfer-molding, and can form an 

exposed part from which part of the lead frame 21 is exposed from the resin-molded body 24 

by preventing the thermosetting resin 23 from flowing in the contacting parts. The projecting 

parts project downward from the main body part, and are formed by being surrounded by the 

outer wall. The parts of the projecting parts contacting the lead frame 21 are formed flat. To 

efficiently form a concave part in an area in the upper surface of the resin molded body 24, 

the projecting parts are preforably formed in one direction at equal intervals, and the 

projecting parts are preferably formed at equal intervals in a direction 90 degrees from the 

one direction of each projecting part. 

[0070] 
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The in let is used to inject the thermosetting resin 23, and is formed penetrating in the 

horizontal direction in the lower end of the substantially center of the outer wall part. The 

inlet has a semicircular cross sectional surface, and is formed with a width narrowed toward 

the outlet part from the inlet part of the inlet. 

[0071] 

Further, although not illustrated, a pin insertion hole which penetrates the main body 

part is formed in the upper part of the upper mold 61. The pin insertion hole is used for 

insertion of the pin when the resin-molded body 24 is demolded from the upper mold 61. 

[0072] 

The lower mold 62 is a plate material with a predetermined thickness, and its surface 

is formed flat. The lower mold 62 is placed in contact with the upper mold 61 to mold a space 

part. 

[0073] 

Next, each manufacturing step will be described. 

[0074] 

After the notch parts 21 a are provided, metal plating processing is applied to the lead 

frame 21. 

[0075] 

First, the lead frame 21 provided with the notch parts 21 a is sandwiched by the upper 

mold 61 and lower mold 62. By sandwiching the lead frame 21 by the upper mold 61 and 

lower mold 62, space is provided in the mold 60. 
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[0076] 

In this case, the notch parts 2 la in positions where the concave parts 27 arc fcJrmcd 

are arranged such that the notch parts 21 a are sandwiched by the projecting parts of the upper 

mold 61 and the lower mold 62. By this means, it is possible to prevent flip-flop of the lead 

frame 21 in the notch parts 2 I a, and reduce hurrs. 

[0077) 

Next, the thermosetting resin 23 containing the light reflecting material 26 is transfer­

molded in the mold sandwiched hy the upper mold 61 and lower mold 62, and the 

thermosetting resin 23 containing the light reflecting material 26 is injected through the inlet 

to the space provided in the mold 60 which forms the resin-molded body 24 on the lead frame 

2 I and is applied a predetermined temperature and pressure to transfer-mold. The lead frame 

21 near the notch parts 21a are sandwiched by the upper mold 61 and lower mold 62, so that, 

when the thermosetting resin 23 is transfer-molded, it is possible to prevent flip-flop of the 

lead frame 21 and reduce burrs in the inner bottom surface 27a of the concave part 27. 

[0078) 

The pin is inserted in the pin inserting part tu remove the resin-molded body 24 from 

the upper mold 61. Preferably, the resin-molded body 24 is temporarily cured by being 

applied a predetermined temperature in the mold 60, then is removed from the mold 60 and is 

finally cured by being applied a higher temperature than temporary curing. 

[00791 

Next, the light emitting element 10 is placed on the lead frame 21 of the inner bottom 

surface 27a of the concave part 27 formed in the resin-molded body 24 to electrically connect 
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with the lead frame 21 through the wires 50. With the step of placing the light emitting 

element I 0, the resin-molded body 24 can be placed atler the resin-molded body 24 is 

removed from the mold 60, or the light emitting clement 10 may be placed on the resin 

package 20 obtained by cutting and singulating the resin-molded body 24. Further, the light 

emitting elements may be faced down and mounted without using the wires. After the light 

emitting element 10 is mounted on the lead frame 21, the sealing member 30 containing the 

fluorescent material 40 is filled and cured in the concave part 27. 

(0080] 

Next, the resin-molded body 24 and lead frame 21 are cut along the notch parts 2 la. 

The resin-molded body 24 in which a plurality of concave parts 27 are fom1ed is cut in the 

longitudinal direction and lateral direction such that the sidewalls between adjacent concave 

parts 27 are separated in the substantially center. The cutting method uses a singulation saw, 

and starts singulation from the resin-molded body 24 side. By this means, in the cutting 

surface, the resin-molded body 24 and lead frame 21 are in the substantially same plane, and 

the lead frame 21 is exposed from the resin-molded body 24. By providing the notch parts 2la 

in this way, the lead frame 21 to be cut decreases, so that it is possible to prevent the lead 

frame 21 and resin-molded body 2, 1 from being detached. Further, not only the upper surface 

of the lead frame 21, but also the side surfaces corresponding to the notch parts 2 la adhere to 

the resin-molded body 24, so that the adhesion strength between the lead frame 2 1 and resin 

molded body 24 is improved. 

<Second Embodiment> 

A light emitting device according to a second embodiment will be described. PIG. 6 is 

a perspective view illustrating a light emitting device according to the second embodiment. 

FIG. 7 is a plan view illustrating a lead frame used in the second embodiment. FIG. 8 is a 
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plan view illustrating a resin molded body according to the second embodiment. Description 

of some configurations employing the substantially same configuration as the light emitting 

device according to the first embodiment will be omitted where necessary. 

[0081] 

With the light emitting device according to the second embodiment, the light emitting 

element I 0 is placed in the concave part provided in the resin package 120. The corner parts 

of the outer upper surface 120c of the resin package 120 are formed in an arc shape. Further, 

the side surface ofthc lead 122 is formed in an arc shape seen from the upper surface, and the 

lead 122 is provided with a step such that the lead 122 slightly projects from the resin part 

125 seen from the upper surface. Plating processing is applied to the upper surfaces, outer 

bottom surfaces 120a and arc-shaped curved parts of the projecting leads 122. By contrast 

with this, plating processing is not applied to the outer side surfaces l 20b other than the arc-

shaped parts of the leads 122. By increasing the parts to which plating processing is applied 

in this way, the bonding strength with a conductive material such as a solder increases. 

(Method for Manufacturing Light Emitting Device According to Second 

Embodiment) 

With the method for manufacturing a light emitting device according to the second 

embodiment, notch parts 121 a and hole parts 121 bare provided in the lead frame 121. 

Although the shapes of these hole pads 121 b are preferably circular, the hole parts 121 b can 

adopt a polygonal shape such as a square shape or hexagonal shape, or an oval shape. The 

positions ofthe hole parts 121 in the lead frame 121 are preferably provided on the extension 

of the notch parts 12 la and near a point where the notch parts 121 a cross each other. 

A \though the hole parts 121 b may adopt any sizes, the holes parts 121 b are preferably wider 

to use for electrodes and increase the bonding strength with a conductive material. Further, it 
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is possible to expand the adhering area with the conductive material, and increase the 

bonding strength. 

[0082] 

Slightly larger holes than the shapes of the hole parts 121 b are provided to cover the 

vicinity of the hole parts 12 lb of the lead frame 121. 

[0083] 

The lead frame 121 in which the notch parts 121 a are provided is sandwiched by an 

upper mold and lower mold. In this case, the vicinity of the hole parts 121 b is sandwiched by 

the molds. By this means, upon transfer-molding, a thermosetting resin is not poured into the 

hole parts 121 band the thermosetting resin in the hole parts 121 b do not need to be removed. 

[0084] 

A thermosetting resin containing a light reflecting material is transfer-molded in the 

mold sandwiched by the upper mold and lower mold to form the resin-molded body 124 in 

the lead frame 121. 

(0085] 

Plating processing is applied to the exposed part of the lead frame 121 of the resin­

molded body 124. Plating processing is applied to the inner bottom surface of the concave 

part, outer bottom surface l 20a of the resin package 120, circular inner surface of the lead 

frame 121 and the upper surface extending therefrom. 

[0086] 

4828-9823-7719. 1 

The resin-molded body 124 and lead frame I 21 arc cut along the notch parts l 21a. 
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10087) 

By performing the above steps, it is possible to provide the light emitting device 

according to the second embodiment. The holes 121 bare provided on the extension of the 

notch parts I 2la, so that, when singualtion is performed using a singualtion saw, it is possible 

to reduce the time required for cutting the lead frame 121 because the lead frame 121 to be 

cut is little. According to this manufacturing method, it is possible to easily provide in a short 

time a light emitting device which has many plated parts in the lead frame 121. 

10088] 

<Third Embodiment> 

A light emitting device according to a third embodiment will be described. FIG. 9 is a 

perspective view illustrating the light emitting device according to the third embodiment. 

FIG. 10 is a plan view illustrating a lead frame used in the third embodiment. Description of 

some configurations employing the substantially same configuration as the light emitting 

device according to the first embodiment will be omitted where necessary. 

[0089] 

The light emitting device according to the third embodiment provides an optical 

reflectivity equal to or greater than 70% at the wavelength between 350 nm and 800 nm after 

thermal curing, and has a resin package 220 in which a resin part 225 and leads 222 are 

formed in the substantially same plane in an outer side surface 220b. Plating processing is 

applied to the bottom surface and upper surface of the leads 222, and is not applied to the 

outer side surfaces. The lead 222 has a predetermined thickness, and is provided with 

differences in level near the outer side surfaces of the resin package 220. Plating processing 

applied to the side surfaces which arc one step deeper in the differences in level, and the 
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bottom surface which slightly juts outward. By providing the plate difference in the lead 222 

in this way, the bonding area increases, so that it is possible to improve the bonding strength 

with a conductive material such as a solder. Further, it is possible to reduce the thickness of 

part of the lead 222 to be cut using the singualtion saw, and reduce the cutting time. Further, 

singulation is started from the outer upper surface of the resin package 220 using the 

singualtion saw, and therefore burrs extending in the direction of the outer bottom surface are 

likely to be produced in the cutting surface of the lead 222. In case where the cutting surfaces 

and outer bottom surfaces of the leads are in the same plane, although there are cases where 

the light emitting device is inclined due to burrs when the light emitting device is mounted, 

differences in level are provided in the cutting surfaces of the leads and therefore the burrs do 

not reach the outer bottom surface, so that the light emitting device is not inclined due to the 

burrs. 

[0090] 

In the lead 222 which is exposed from the resin package 220, the step is formed with a 

first surface which is exposed in the outer bottom surface 220a of the resin package 220, a 

second surface which is formed at a substantially right angle from the outer bottom surface 

220a in an upward direction, a third surface which is formed at a substantially right angle 

from the second surface in the direction of the outer side surface of the resin package 220, 

and a fourth surface which is exposed in the outer side surface of the resin package 220. 

Although plating processing is applied to the first surface, second surface and third surface, 

plating processing is not applied to the fourth surface. The second surface and third surface 

can also be formed as one curved surface. When the second surface and third surface are 

formed as one curved surface, a solder readily expands in the step. 

[0091] 
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The resin package 220 forms a generally square shape in the outer upper surface 220c, 

and is covered by the resin part 225. A generally conic trapezoidal concave part is provided 

on the outer upper surface 220c side of the resin package 220. 

(Method for Manufacturing Light Emitting Device According to Third Embodiment) 

With the method for manufacturing a light emitting device according tu the third 

embodiment, grooves 221 c of substantially straight Jines are provided in the lead frame 221 

on the side corresponding to the outer bottom surface side of the light emitting device. 

Although the depth of these grooves 221 c is preferably half the thickness of the lead frame 

221, the groove 221c may have about 114 to 4/5 of the depth. Although the width of this 

groove 22lc is variously changed according to, for example, the distance to an adjacent 

concave part or the size ufthe light emitting device, the groove 22Ic only needs to have the 

depth that can be recognized as the step in the light emitting device when the center of the 

groove is cut. 

[0092] 

The lead frame 221 provided with notch parts 221 a is sandwiched by the upper mold 

and lower mold. The notch parts 221 a are sandwiched by the upper mold and lower mold and 

prevented from flip-flopping upon transfer-molding. 

[0093] 

By transfer-molding a thermosetting resin containing a light reflecting material in the 

mold sandwiched by the upper mold and lower mold, a resin-molded body is formed in the 

lead frame 221. 

[0094] 
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Plating processing is applied to the exposed part of the lead frame 22 1 of the resin­

molded body. Plating processing is applied to the inner bottom surface of the concave part, 

the outer bottom surface 220a of the lead frame 221, and grooves 221 c. Plating processing of 

these grooves 22lc is applied to the first surface, second surface and third surface in the 

differences in level in the light emitting device. 

[00951 

The resin ·molded body and lead frame arc cut along the notch parts 22 la. Further, 

the resin-molded body is cut along the grooves 221 c. 

(0096] 

By performing the above steps, it is possible to provide the light emitting device 

according to the third embodiment. According to this manufacturing method, it is possible to 

easily provide in a short time a light emitting device which has many plated parts in the lead 

frame 121. 

(0097] 

<Fourth Embodiment> 

A light emitting device according to a fourth embodiment will be described. FIG. 11 

is a perspective view illustrating a light emitting device according to the fourth embodiment. 

Description of some configurations employing the substantially same configuration as the 

light emitting device according to the first embodiment will be omitted where necessary. 

[0098] 
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The light emitting device according to the fourth embodiment has differences in level 

which are dented in the portions of the outer side surfaces 320b, in the leads 322 of the outer 

side surfaces 320b of the resin package 320. In the lead 322 which is exposed from the resin 

package 320, the step is formed with a first surface which is provided in the outer bottom 

surface 320a of the resin package 320, a second surface which is formed at a substantially 

right angle from the outer bottom surface 320a in an upward direction, a third surface which 

is formed at a substantially right angle from the second surface in the direction of the outer 

side surface of the resin package 320, and a fourth surface of the outer side surface of the 

resin package 320. The outer upper surface 320c of the resin package 320 is formed in a 

generally rectangular shape formed with a resin part a25. Plating processing is applied to the 

outer bottom surface 320a, first surface, second surface provided with a step, third surface 

and the inner bottom surface of the concave part. By contrast with this, plating processing is 

not applied to the outer side surfaces 320b provided with no the step are not provided. 

(0099] 

An etched lead frame is used for the leads 322. In the cut surface of the resin-molded 

body, the etched leads 322 have a concavity and convexity. This concavity and convexity 

improve adhesion between the resin part and leads. 

(0100] 

By providing the differences in level in part of the leads 322, it is possible to expand 

the bonding area with a conductive material upon mounting, and increase the bonding 

strength. Further, a concavity is provided in the lead frame, so that it is easy to cut the lead 

frame and reduce the time required for cutting. 

<Fifth Embodiment> 
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A light emitting device according to a fifth embodiment will he described. FIG. 12 is 

a perspective view illustrating the light emitting device according to the fifth embodiment. 

Description of some configurations employing the substantially same configuration as the 

light emitting device according to the first embodiment will be omitted where necessary. 

[0101] 

The light emitting device according to the fifth embodiment has differences in level 

which are dented in the portions of outer side surfaces 420b, in the leads 422 oftrhe outer 

side surfaces 420b of the resin package 420. In the lead 422 which is exposed from the resin 

package 420, the step is formed with a first surface which is provided in the outer bottom 

surface 420a of the resin package 420, a second surface which is formed at a substantially 

right angle from the outer bottom surface 420a in an upward direction, a third surface which 

is formed at a substantially right angle from the second surface in the direction of the outer 

side surface of the resin package 420, and a fourth surface of the resin package 420. In the 

outer side surface 420b of the resin package 420, the leads 422 are separated into six. The 

leads 422 may be separated respectively, or jointed. The leads 422 provided with notch parts 

are more preferable than the leads of a fglate plate shape because a bonding strength between 

the resin part 425 and leads 422 becomes high. The outer upper surface 420c of the resin 

package 420 is formed in a generally rectangular shape formed with the resin part 425. 

Plating processing is applied to the outer bottom surface 420a, first surface, second surface 

provided with trhe step, the third surface and the inner bottom surface of the concave part. 

By contrast with this, plating processing is not applied to the outer side surfaces 420b 

provided with no step. 

[01021 
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By providing the differences in level in part of the leads 422, it is possible to expand a 

bonding area with a conductive member, and increase the bonding strength. Further, a 

concavity is provided in the lead frame, so that it is easy to cut the lead frame and it is 

possible to reduce the time required for cutting. 

<Sixth Embodiment> 

A resin package according to a sixth embodiment will be described. FIG. 13 is a 

perspective view illustrating the resin package according to the sixth embodiment. 

Description of some configurations employing the same configuration as the resin package 

according to the first embodiment and the resin package according to the fifth embodiment 

will be omitted where necessary. 

[0103] 

The resin package according to the sixth embodiment has differences in level dented 

in the corner parts in the leads 522 of the outer side surfaces 520b of the resin package 520. 

This step has an arc shape seen from the outer bottom surface 520a side in the lead 522 

exposed from the resin package 520. This arc shape is obtained by dividing a circle into four. 

This arc shape is obtained by etching the circle to substantially half the thickness of the circle 

so as not to penetrate the lead 522, and then cutting the circle into four. Plating processing is 

applied to the parts of these arc shapes. Plating processing is applied to these arc shape parts 

and outer bottom surface 520a before the circle is divided into four. By contrast with this, 

plating processing is not applied to the outer side surfaces 520b provided with no the step. 

The resin package 520 forms a generally square shape seen from the outer upper surface 

520c, from which the resin part 525 is exposed. 

[0104] 
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By providing the differences in level in the leads 522, it is possible to expand a 

bonding area with a conductive material, and increase the bonding strength. Further, even 

when burrs arc produced in parts of the differences in level when the resin-molded body is 

cut, the burrs arc provided above the outer bottom surface 520a, so that the resin-molded 

body does not teeter when the resin-molded body is jointed with a conductive material. 

Further, concavities are provided in the lead frame, so that it is easy to cut the resin frame and 

it is possible to reduce the time required for cutting. 

<Example> 

[0105] 

The light emitting device according to Example 1 will be described. Overlapping 

description of the light emitting device described in the first embodiment will he omitted 

where necessary. FIG. 1 is a perspective view illustrating the light emitting device according 

to the first embodiment. FIG. 2 is a sectional view illustrating the light emitting device 

according to the first embodiment. FIG. 2 is a sectional view taken along line II- II illustrated 

in FIG. 1. FIG. 3 is a plan view illustrating the lead frame used in the first embodiment. 

[0106] 

The light emitting device 100 has the light emitting element 10, and the resin package 

20 in which the resin part 25 containing the light reflecting material 26 and the leads 22 are 

integrally molded. The light emitting element 10 is a nitride semiconductor light emitting 

element which emits blue light with the light emission peak wavelength at 450 nm. The resin 

package 20 has a generally rectangular parallelepiped shape having a mortar-shaped concave 

part 27. The size of the resin package 20 is 35 mm long, 35 mm wide and 0.8 mm high, and a 

substantially diameter on the outer upper surface 20c side of the concave part 27 is 2,9 mm, a 
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substantially diameter of the inner bottom surface 27a is 2.6 mm and the depth is 0.6 mm. 

The thickness of the lead 22 is 0.2 mm. Titanium oxide is used for the light reflecting 

material 26. An epoxy resin which is a thermosetting resin is used for the resin part 25. The 

epoxy resin contains about 20% by weight of titanium oxide. The resin package 20 provides 

the optical reflectivity of 81 % at the wavelength of 450 nm after thermal curing. The resin 

part 25 and leads 22 are formed in the substantially same plane in the outer side surfaces 20b 

of the resin package 20. The leads 22 are exposed from the four comers of the resin package 

20. With the leads 22, plating processing is applied to the outer bottom surface 20a of the 

resin package 20 and the inner bottom surface 27a of the concave part 27. By contrast with 

this, with the leads 22, plating processing is not applied to the outer side surfaces 20b of the 

resin package 20. The sealing member 30 containing the fluorescent material 40 which emits 

yellow light is filled in the concave part 27. (Y,Gd)3(Al,Ga)5012:Ce is used for the 

fluorescent material 40. A silicone resin is used for the sealing member 30. 

[0107] 

This light emitting device is manufactured as follows. 

[0108] 

The lead frame is provided with the notch parts 2la by etching. Although not 

illustrated, a concavity and convexity are formed in the cross-sectional surface of the notch 

part 21 a. Ag is adhered to the lead frame by electrolytic plating. The plated lead frame 21 

provided with the notch parts 21 a is used. 

[0109] 

Next, the lead frame 21 of a predetermined size is sandwiched by the upper mole 61 

and lower mold 62. The lead frame 21 has a flat plate shape, and is provided with the notch 
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parts 21a matching the size of the light emitting device to be singulatcd. The notch parts 21 a 

are provided in the vertical direction and horizontal direction such that, when the resin 

package 20 is singulated, the four corners are exposed and the parts other than the four 

corners are not exposed. Further, the notch parts 2 la are provided in the horizontal direction 

such that, when the resin package 20 is singulated, the notch parts 21 a arc electrically 

insulated, and are sandwiched by the upper mold 61 and lower mold 62. 

[0110] 

The thermosetting resin 23 containing the light reflecting material 26 is transfer­

molded in the mold 60 sandwiched by the upper mold 61 and lower mold 62 to form the 

resin-molded body 24 in the lead frame 21. The thermosetting resin 23 containing the light 

reflecting material 26 is processed to a pellet, and heated and pressured to poured in the mold 

60. At this time, the thermosetting resin 23 is also filled in the notch parts 2la. After 

temporarily curing the thermosetting resin 23 which has poured, the upper mold 61 is 

removed and the thermosetting resin 23 is further heated and finally cured. By this means, the 

resin-molded body 24 in which the lead frame 21 and thermosetting resin 23 are integrally 

molded is manufactured. 

[0111] 

Next, the light emitting element 10 is mounted on the leads 22 of the inner bottom 

surface 27a of the concave part 27 using a die bond member. After the light emitting element 

10 is placed, the light emitting element 10 and the leads 22 are electrically connected using 

the wires 50. Next, the sealing member 30 containing the fluorescent material 40 is filled in 

the concave part 27. 

[0112] 
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Finally, the resin-molded body 24 and lead frame 21 are cut along the notch parts 2 la 

and singulated into individual light emitting devices 100. By this means, plating processing is 

not applied to the cut parts of the leads 22. 

[0113J 

By performing the above steps, it is possible to manufacture multiple light emitting 

devices 100 at one time. 

ro1141 

The present invention can be utilized for light equipment, a display, backlight of a 

mobile telephone, a movie lighting auxiliary light source and other general consumer light 

sources. 
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1. A light emitting device comprising: 

a resin package comprising a resin part and at least one metal plate; and 

a light emitting element mounted on the resin package and electrically connected to the at 

least one metal plate, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of 

the resin package, 

wherein the resin part is located at left and right sides of a portion of the at least one 

metal plate at an outer lateral surface of the resin package, and 

wherein the at least one metal plate is substantially flat. 

2. The light emitting device according to claim 1, wherein a metal layer made of a different 

material from that of the at least one metal plate is disposed on an upper surface and a lower 

surface of the at least one metal plate. 

3. The light emitting device according to claim 2, wherein the metal layer is disposed on all 

surfaces of the at least one metal plate except a portion of an outer lateral surface of the at least 

one metal plate. 

4. The light emitting device according to claim 2, wherein: 

the resin part is disposed over a first portion of the metal layer on the upper surface of the 

at least one metal plate, and 

a second portion of the metal layer on the upper surface of the at least one metal plate is 

exposed from the resin part. 

5. The light emitting device according to claim 1, wherein the resin part contains a light 

reflecting material. 

6. The light emitting device according to claim 5, wherein the light reflecting material is 

titanium dioxide. 
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7. The light emitting device according to claim 6, wherein the resin part contains 10 to 60% 

by weight of the titanium dioxide. 

8. The light emitting device according to claim 1, wherein the resin part is made using a 

thermosetting resin. 

9. The light emitting device according to claim 1, wherein the at least one metal plate has a 

step portion, a concave portion, and/or a convex portion. 

10. The light emitting device according to claim 1, wherein the at least one metal plate has 

means for providing a difference in level to expand a bonding area with a conductive material 

upon mounting. 

11. The light emitting device according to claim 1, wherein the outer lateral surface of the at 

least one metal plate has a notch. 

12. The light emitting device according to claim 1, wherein the resin part has a concave 

portion having an inner bottom surface and an inner lateral surface. 

13. The light emitting device according to claim 1, wherein the light emitting device further 

comprises a sealing member that contains two or more kinds of phosphors. 

14. The light emitting device according to claim 1, wherein the at least one metal plate is 

exposed from the resin part at comers of the resin package. 

15. The light emitting device according to claim 1, wherein at least a portion of the light 

emitting element is exposed from the resin part. 

16. A light emitting device comprising: 

a resin package comprising a resin part and at least one metal plate, and 
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a light emitting element mounted on the resin package and electrically connected to the at 

least one metal plate, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of 

the resin package, 

wherein the resin part is located at left and right sides of a portion of the at least one 

metal plate at an outer lateral surface of the resin package, 

wherein the at least one metal plate comprises one or more major laterally extending 

upper surfaces, and 

wherein all of the one or more major laterally extending upper surfaces are coplanar. 

17. A light emitting device comprising: 

a resin package comprising a resin part and at least one metal plate, and 

a light emitting element mounted on the resin package and electrically connected to the at 

least one metal plate, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of 

the resin package, 

wherein the resin part is located at left and right sides of a portion of the at least one 

metal plate at an outer lateral surface of the resin package, and 

wherein all upper edges of the at least one metal plate are coplanar. 

18. A light emitting device comprising: 

a resin package comprising a resin part containing a light reflecting material, and at least 

one metal plate; and 

a light emitting element mounted on the resin package and electrically connected to the at 

least one metal plate, 

wherein at least a portion of an outer surface of the resin part and at least a portion of an 

outer surface of the at least one metal plate are coplanar at an outer surface of the resin package, 
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wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of 

the resin package, 

wherein the resin part is located at left and right sides of a portion of the at least one 

metal plate at an outer lateral surface of the resin package, and 

wherein a lower surface of the at least one metal plate is exposed from the resin part in a 

region directly under the light emitting element. 

19. The light emitting device according to claim 18, wherein a metal layer made of a 

different material from that of the at least one metal plate is disposed on an upper surface and the 

lower surface of the at least one metal plate. 

20. The light emitting device according to claim 19, wherein the metal layer is disposed on 

all surfaces of the at least one metal plate except an outer lateral surface of the at least one metal 

plate. 

21. The light emitting device according to claim 19, wherein: 

the resin part is disposed over a first portion of the metal layer on the upper surface of the 

at least one metal plate, and 

a second portion of the metal layer on the upper surface of the at least one metal plate is 

exposed from the resin part. 

22. The light emitting device according to claim 18, wherein the light reflecting material is 

titanium dioxide. 

23. The light emitting device according to claim 22, wherein the resin part contains 10 to 

60% by weight of the titanium dioxide. 

24. The light emitting device according to claim 18, wherein the resin part is made using a 

thermosetting resin. 
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25. The light emitting device according to claim 18, wherein the at least one metal plate has a 

step portion, a concave portion, and/or a convex portion. 

26. The light emitting device according to claim 19, wherein the at least one metal plate has 

means for providing a difference in level to expand a bonding area with a conductive material 

upon mounting. 

27. The light emitting device according to claim 18, wherein the outer lateral surface of the at 

least one metal plate has a notch. 

28. The light emitting device according to claim 18, wherein the resin part has a concave 

portion having an inner bottom surface and an inner lateral surface. 

29. The light emitting device according to claim 18, wherein the light emitting device further 

comprises a sealing member that contains two or more kinds of phosphors. 

30. The light emitting device according to claim 18, wherein the at least one metal plate is 

exposed from the resin part at comers of the resin package. 
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ABSTRACT 

A method of manufacturing a light emitting device having a resin package which 

provides an optical reflectivity equal to or more than 70% at a wavelength between 350 nm 

and 800 nm after thermal curing, and in which a resin part and a lead are formed in a 

substantially same plane in an outer side surface, includes a step of sandwiching a lead frame 

provided with a notch part, by means or an upper mold and a lower mold, a step oftransfer­

molding a thermosetting resin containing a light reflecting material in a mold sandwiched by 

the upper mold and the lower mold to form a resin-molded body in the lead frame and a step 

of cutting the resin-molded body and the lead frame along the notch part. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 7 

121b 

0 0 o[o 
~ ~ ~ =~ ~ -------- 12 1 
0 0 --- 0 

u u u ~ ~--- _______ 12 1 a 

0 0 0 0 0 

~ u u . u u 
0 0 0 0 0 



VIZIO Ex. 1002 Page 0071

Fig. 8 

121b 

,,~ -~- --~ 121 
0 CJ[) cv ao Q ([)'o [) --121a 
0 © © cg 0 

CJ[) CJ[) (][) [) 124 

0 @ © @ (0 

CJ[) CJ[) co CJ[) 
0 0 0 0 0 

Fig. 8

 

     
 

VIZIO Ex. 1002 Page 0071



VIZIO Ex. 1002 Page 0072

Fig. 9 

Fig. 10 

· ..... 

220c 

-----r::::::_-::::~ 2 2 5 } 2 2 0 
__..,..._ 222 

····----~t· . ~· .. 

~<;:. ---- 2 2 0 b 

......... . .. . :.· .... 

--- . 221 

221a 

22lc 



VIZIO Ex. 1002 Page 0073

Fig. 11 

Fig. 12 

320c 

325} 320 
322 

420c 

425} 420 
~· ·- 422 

420b 



VIZIO Ex. 1002 Page 0074

Fig. 13 
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STATEMENT UNDER 37 CFR 3.73(c) 
ApplicanUPatent Owner: NICHIA CORPORATION 

Application No./Patent No.: _U_n_a_s_s_ig_n_ed _________ _ Filed/Issue Date: 10/30/2015 
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Titled: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

NICHIA CORPORATION , a Corporation 
---------------------------~ 

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

states that, for the patent application/patent identified above, it is (choose .Q.!!g of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

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

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

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 
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right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 
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right, title, and interest. 

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

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q.!!g of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 031028 , Frame 0685 , or for which a copy 

thereof is attached. 

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

To: 

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

Reel ______ , Frame ______ , or for which a copy thereof is attached. 
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The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 
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3. From: ___________________ To: __________________ _ 

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

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

4. From: ___________________ To: __________________ _ 

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

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

5. From: ___________________ To: __________________ _ 

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

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

6. From: To: ------------------- ------------------~ 

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

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

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 
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The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Stephen B. Maebius/ 2015-10-30 
Signature Date 

Stephen B. Maebius 35,264 
Printed or Typed Name Title or Registration Number 

[Page 2 of 2] 



VIZIO Ex. 1002 Page 0079

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35 
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information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
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purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

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

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

9. A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Tokushima, 774-8601 Japan 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/SB/96 or equivalent) is required to be 
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
and title is supplied below is authorized to act on behalf of the assignee 

If you !n the cail 
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DECLARATION 

As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to 

my name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is 
named below) or an original, first, and joint inventor (if plural inventors are named below or 

in an attached Declaration) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled 

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 

MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

(Attorney Docket No. 100415-0134) 

the application of which (check one) 

is attached hereto. 

_X_ was filed on August 16, 2013 as United States Application 
Number or PCT International Application Number 13/969,182 
and was amended on __ (if applicable). 

THAT the above-identified application was made or authorized to be made by me. 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented 

or made the subject of an inventor's certificate that issued in any country foreign to the 
United States of America before the filing date of this United States application ifthe 

foreign application was filed by me (us), or by my (our) legal representatives or assigns, 
more than twelve months (six months for design patents) prior to the filing date of this 

United States application; 

THAT I have reviewed and understand the contents of the above-identified 
application, including the claim(s), as amended by any amendment specifically referred to 

above; 

4820-4562-3829.1 Page 1 of4 
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THAT I believe that the above-identified application contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the invention, and sets forth the 
best mode contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 

information known to me to be material to patentability as defined in Title 37, Code of 

Federal Regulations, §1.56. 

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §119(a)­

(d) or§ 365(b) of any foreign application(s) for patent or inventor's certificate, or §365(a) of 

any PCT international application which designated at least one country other than the 

United States of America, listed below and have also identified below any foreign 

application for patent or inventor's certificate or of any PCT international application having 

a filing date before that of the application on which priority is claimed. 

Prior Foreign Certified 

Application 
Priority 

Copy 
Country Foreign Filing Date Claimed? 

Number Attached? 

2008-225408 Japan 9/3/2008 Yes 

I HEREBY CLAIM the benefit under Title 35, United States Code§ 119(e) of any 
United States provisional application(s) listed below. 

U.S. Provisional Application Number Filing Date 

I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or§ 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT International application in 
the manner provided by the first paragraph of Title 35, United States Code,§ 112, I 
acknowledge the duty to disclose information which is material to patentability as defined 
in Title 37, Code of Federal Regulations,§ 1.56 which became available between the filing 
date of the prior application and the national or PCT international filing date of this 
application. 

4820-4562-3829.1 Page2of4 
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U.S. Parent PCT Parent Parent Parent 

Application Number Application Number Filing Date Patent Number 

12/737,940 (PCT /JP2009/004170) 5/13/2011 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are 

true, and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 

and the like so made are punishable by fine or imprisonment of not more than five (5) 

years, or both, under Section 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or any patent issuing 

thereon. 

Name of first inventor 

Residence 

Citizenship Country 

Post Office Address 

Inventor's signature 

Date 

Name of second inventor 

Residence 

Citizenship Country 

Post Office Address 

Inventor's signature 

Date 

4820-4562-3829.1 

Hirofumi ICHIKAWA 

Komatsushima-shi, Japan 

Japan 

c/o NICHIA CORPORATION 
491-100, Oka 
Kaminaka-cho, Anan-shi, Tokushima 774-8601 Japan 

A pt-' II I )__O 1 lf 

Masaki HAYASHI 

Anan-shi, Japan 

Japan 

c/o NICHIA CORPORATION 
491-100, Oka 

Kaminaka-cha, Anan-shi, Tokushima 774-8601 Japan 

f'r . f I 1 :.u; /<;. 

Page 3 of4 
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Name of third inventor 

Residence 

Citizenship Country 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship Country 

Post Office Address 

Inventor's signature 

Date 

4820-4562-3829.1 

Shimpei SASAOKA 

Tokushima-shi, Japan 

Japan 

c/o NICHIA CORPORATION 
491-100, Oka 

Atty. Dkt. No. 100415-0134 

Kaminaka-cha, Anan-shi, Tokushima 774-8601 Japan 

Tomohide MIKI 

Tokushima-shi, Japan 

Japan 

c/o NICHIA CORPORATION 
491-100, Oka 

Kaminaka-cha, Anan-shi, Tokushima 774-8601 Japan 

Page 4 of 4 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED 
BODY, AND METHODS FOR MANUFACTURING LIGHT 
EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED 
BODY 

Appl. No.: Unassigned 

Filing Date: 10/30/2015 

Examiner: Unassigned 

Art Unit: Unassigned 

Confirmation Number: Unassigned 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR §1.56 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Commissioner: 

Applicant submits herewith documents for the Examiner's consideration in accordance 

with 37 CFR §§1.56, 1.97 and 1.98. 

Applicants respectfully request that each listed document be considered by the Examiner 

and be made of record in the present application and that an initialed copy of Form PTO/SB/08 

be returned in accordance with MPEP §609. 

Applicant requests that, in accordance with 3 7 CFR § 1. 98( d), the Examiner review all 

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including 

application no. 12/737,940, filed 5/13/2011; application no. 13/969,182, filed 8/16/2013, for 

4830-3500-9834.1 -1-
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copies of references of record therein that are not being provided here; although Applicant would 

be pleased to provide copies of any such documents at the Examiner's request. 

The submission of any document herewith is not an admission that such document 

constitutes prior art against the claims of the present application or that such document is 

considered material to patentability as defined in 3 7 CFR § 1.56(b ). Applicants do not waive any 

rights to take any action which would be appropriate to antedate or otherwise remove as a 

competent reference any document submitted herewith. 

TIMING OF THE DISCLOSURE 

The listed documents are being submitted in compliance with 37 CFR §1.97(b), within 

three (3) months of the filing date of the application. 

Although Applicant believes that no fee is required, the Commissioner is hereby 

authorized to charge any additional fees which may be due to Deposit Account No. 19-0741. 

Date October 30, 2015 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5569 
Facsimile: (202) 672-5399 

4830-3500-9834.1 -2-

Respectfully submitted, 

By /Stephen B. Maebius/ 

Stephen B. Maebius 
Attorney for Applicant 
Registration No. 35,264 
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,,. Substitute for form 1449/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Date Submitted: October 30, 2015 

(use as manv sheets as necessarv) 

.._sheet I 1 I of 14 

Document Number 
Examiner Cite 
Initials* No. 1 Number-Kind Code2 

(if 
known) 

A1 2002/0028525-A 1 
A2 2004/0066933-A 1 
A3 2004/0159850-A 1 
A4 2005/0151149-A1 
A5 200510280017-A 1 
A6 2006/0170083-A 1 
A7 2006/0284207-A 1 
A8 2007/0138697-A1 
A9 2007/0241362-A1 
A10 2009/0050925-A 1 
A11 2009/0315049-A 1 
A12 2010/0038662-A 1 
A13 2010/0140638-A 1 
A14 2010/0155739-A 1 
A15 2010/0187546-A 1 
A16 2010/0314654-A 1 
A17 5,302,849 
A18 5,428,248 
A19 5,763,829 
A20 5,818,105 
A21 6, 107,646 
A22 6, 107,676 
A23 6, 184,544-B 1 
A24 6,335,545-B1 
A25 6,424,024-B 1 
A26 6,433,277-B 1 
A27 6,498,099-B 1 
A28 6,531,370-B2 
A29 6,624,007 
A30 6,627,482-B2 
A31 6,638,780-B2 
A32 6,770,498-B2 
A33 6,853,057-B2 
A34 6,914,267-B2 
A35 6,978,079-B2 
A36 7, 161, 190-B2 
A37 7,301,176-B2 
A38 7,364,947-B2 
A39 7,407,834-B2 
A40 7,687,292-B2 
A41 7,799,611-B2 
A42 8,093,619-B2 
A43 8,637,892-B2 
A44 8,530,250-B2 
A45 2008/0044934-A 1 
A46 2010/0150638-A 1 
A47 2002/0140092-A 1 

[Examiner 
s;goatoce 

4815-8574-6474.1 

PTO/SB/08 lmodifiedl 

Complete if Known "I 

Application Number Unassigned 
Filing Date 10/30/2015 
First Named Inventor Hirofumi ICHIKAWA 
Art Unit Unassigned 
Examiner Name UnassiQned 

Attorney Docket Number 100415-0198 ....ii 

U.S. PATENT DOCUMENTS 
Pages, Columns, Lines, 

Publication Date Name of Patentee or Applicant of Where Relevant 
MM-DD-YYYY Cited Document Passages or Relevant 

Fiqures Aooear 
03-07-2002 SAKAMOTO ET AL. 
04-08-2004 JEFFERY ET AL. 
08-19-2004 TAKENAKA, YASUJI 
07-14-2005 CHIA ET AL. 
12-22-2005 OSHIO ET AL. 
08-03-2006 KIM ET AL. 
12-21-2006 PARK ET AL. 
06-21-2007 TAKEDA ET AL. 
10-18-2007 HAN ET AL. 
02-26-2009 KURAMOTO ET AL. 
12-24-2009 URASAKI ET AL. 
02-18-2010 FUSHIMI ET AL. 
06-10-2010 KOTANI ET AL. 
06-24-2010 KURAMOTO ET AL. 
07-29-2010 FUSHIMI ET AL. 
12-16-2010 HAYASHI, MASAKI 
04-12-1994 CAVASIN DANIEL 
06-27-1995 CHAGI BON 
06-09-1998 TOMITA ET AL. 
10-06-1998 KOUDA TSUNENOBU 
08-22-2000 KIM YOUNG SIK 
08-22-2000 SUZUKI, SHINICHI 
02-06-2001 TODA ET AL. 
01-01-2002 TODA ET AL. 
07-23-2002 SHIH ET AL. 
08-13-2002 GLENN, THOMAS P. 
12-24-2002 MCLELLAN ET AL. 
03-11-2003 SAKAMOTO ET AL. 
09-23-2003 KOBAYAKAWA ET AL. 
09-30-2003 WANG ET AL. 
10-28-2003 FUKASAWA ET AL. 
08-03-2004 HSU, CHENG-HSIANG 
02-08-2005 YASUDA ET AL. 
07-05-2005 FUKASAWA ET AL. 
12-20-2005 UWADA ET AL. 
01-09-2007 CHIKUGAWA, HIROSHI 
11-27-2007 ABE ET AL. 
04-29-2008 KOBAYAKAWA, MASAHIKO 
08-05-2008 SHIMANUKI ET AL. 
03-30-2010 PARK ET AL. 
09-21-2010 RAMOS ET AL. 
01-10-2012 HAYASHI, MASAKI 
01-28-2014 EGOSHI ET AL. 
09-10-2013 ICHIKAWA ET AL. 
02-21-2008 LOH ET AL. 
06-17-2010 NAMIKI ET AL. 
10-03-2002 NAKANISHI ET AL. 

I Date 
Coos;deced ) 
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PTO/SB/08 lmodifiedl ,,. Substitute for form 1449/PTO Complete if Known "I 

INFORMATION DISCLOSURE Application Number Unassigned 
STATEMENT BY APPLICANT Filing Date 10/30/2015 

Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA 
Art Unit Unassigned 

(use as manv sheets as necessarv) Examiner Name UnassiQned 

.._sheet 12 I of 14 Attorney Docket Number 100415-0198 ....ii 

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS 

Examiner 
Initials* 

Examiner 
Initials* 

[Examiner 
s;goatoce 

4815-8574-6474.1 

Cite 
No. 1 

Cite 
No. 1 

A48 
A49 
A50 
A51 
A52 
A53 
A54 
A55 

A56 
A57 
A58 
A59 
A60 
A61 

A62 

A63 

A64 
A65 

A66 
A67 
A68 
A69 

A70 

A71 
A72 
A73 
A74 

A75 
A76 
A77 

A78 

U.S. Patent Application 
Document 

Serial Number-Kind Code' 
(if known) 

Foreiqn Patent Document 
Country Code"-Number·-

Kind Code5 (if known) 

JP-H08-037252 
JP-H11-045958 
JP-H 11-087780 
JP-H11-163007-A 
JP-H11-191562-A 
JP-H11-214754 
JP-2000-174347-A 
JP-2001-036154-A 

JP-2001-077160-A 
JP-2001-077235-A 
JP-2001-267 482-A 
JP-2003-037236-A 
JP-2003-110145-A 
JP-2003-218398-A 

JP-2003-304000-A 

JP-2005-243857-A 

JP-2005-311137-A 
W0-2006/126438-A 1 

JP-2006-060034-A 
JP-2006-093697-A 
JP-2006-140207-A 
JP-2006-156704-A 

JP-2006-278427-A 

JP-2006-313943-A 
W0-2007/015426-A1 
W0-2007/135707-A1 
JP-2007-035794-A 

JP-2007-123302-A 
JP-2007-235085-A 
JP-2007-294506-A 

JP-2007-297601-A 

Filing Date of Pages, Columns, Lines, 
Name of Patentee or Applicant of Where Relevant Cited Document Cited Document Passages or Relevant MM-DD-YYYY Fiqures Appear 

FOREIGN PATENT DOCUMENTS 

Publication Date Name of Patentee or 
Pages, Columns, Lines, 

Where Relevant 
MM-DD-YYYY Applicant of Cited Documents Passages or Relevant 

FiQures Appear T6 

02-06-1996 NEC CORP 
02-16-1999 KYOWA KASEI KK 
03-30-1999 SHARP CORP 
06-18-1999 SANYO ELECTRIC CO 
07-13-1999 SANYO ELECTRIC CO 
08-06-1999 ROHM CO LTD. 
06-23-2000 NICHIA CHEM IND LTD 
02-09-2001 NICHIA CHEM IND LTD, ET 

AL. 
03-23-2001 ADVANTEST CORP 
03-23-2001 MITSUI HIGH TEC 
09-28-2001 MITSUI HIGH TEC 
02-07-2003 ROHM CO LTD 
04-11-2003 HARVATEK CORP 
07-31-2003 CITIZEN ELECTRONICS, 

KAWAGUCHIKO SEIMITSU 
CO LTD 

10-24-2003 CITIZEN ELECTRONICS CO 
LTD ET AL. 

09-08-2005 MATSUSHITA ELECTRIC 
IND CO LTD 

11-04-2005 SONY CORP 
11-30-2006 MURATA MANUFACTURING 

CO., LTD. 
03-02-2006 HITACHI AIC INC 
04-06-2006 TCO CO LTD 
06-01-2006 HITACHI CHEM CO LTD 
06-15-2006 NICHIA KAGAKU KOGYO 

KK 
10-12-2006 MATSUSHITA ELECTRIC 

WORKS LTD 
11-16-2006 SHARP KK 
02-08-2007 NICHIA CORPORATION 
11-29-2007 NICHIA CORPORATION 
02-08-2007 STANLEY ELECTRIC CO 

LTD 
05-17-2007 NICHIA CHEM IND LTD 
09-13-2007 HITACHI CHEM CO LTD 
11-08-2007 MATSUSHITA ELECTRIC 

IND CO LTD 
11-15-2007 HITACHI CHEMICAL CO 

LTD 

I Date 
Coos;deced ) 
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PTO/SB/08 lmodifiedl ,,. Substitute for form 1449/PTO Complete if Known 

INFORMATION DISCLOSURE Application Number Unassigned 
STATEMENT BY APPLICANT Filing Date 10/30/2015 

Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA 
Art Unit Unassigned 

(use as manv sheets as necessarv) Examiner Name UnassiQned 

.._sheet 13 I of 14 Attorney Docket Number 100415-0198 

FOREIGN PATENT DOCUMENTS 

Cite Forei~n Patent Document Publication Date Name of Patentee or 
Pages, Columns, Lines, 

Examiner Where Relevant 
Initials* No. 1 Country Code0 -Number"- MM-DD-YYYY Applicant of Cited Documents Passages or Relevant 

Kind Code5 (if known) Fiqures Appear 

A79 JP-2007-329502-A 12-20-2007 TOSHIBA CORP 
A80 W0-2008/056813-A 1 05-15-2008 C.I. KASEI COMPANY, 

LIMITED 
A81 W0-2008/059856-A 1 05-22-2008 HITACHI CHEMICAL CO., 

LTD. 
A82 W0-2008/081794-A 1 07-10-2008 NICHIACORP 
A83 JP-2008-103460-A 05-01-2008 SONY CORP 
A84 JP-2008-106226-A 05-08-2008 HITACHI CHEM CO LTD 
A85 JP-2008-130735-A 06-05-2008 C.I. KASEI CO LTD 
A86 JP-2008-186891-A 08-14-2008 DENSO CORP 
A87 JP-2008-192880-A 08-21-2008 NICHIA CHEM IND LTD 
A88 JP-2013-145908-A 07-25-2013 NICHIA CHEM IND LTD 
A89 JP-2013-153182-A 08-08-2013 NICHIA CHEM IND LTD 
A90 EP-2 100 908-A 1 09-16-2009 HITACHI CHEMICAL CO 

LTD [JP] 
A91 JP-S54-069068-A 06-02-1979 HITACHI LTD 
A92 EP-0 936 683-A 1 08-18-1999 IWASAKI ELECTRIC CO 

LTD 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

A93 EP Communication for application number 09877246.9 dated November 25, 2013 with attached 
Supplementary European Search Report for EP 09 81 1246 dated October 31, 2013. 

A94 European Patent Office, Third Party Observation Concerning EP09811246.9 dated August 1, 2013. 

A95 Extended European Search Report for EP Application No. 09 811 246.9-1226 dated November 25, 
2013 submitted by Eisenfuhr Speiser in a letter dated December 10, 2013. 

A96 International Search Report in PCT/JP2009/004170 dated November 24, 2009. 

A97 Non-Final Office Action U.S. Serial No. 12/737,940 dated September 28, 2012. 

A98 Notice of Allowance issued in U.S. Serial No. 13/969182 dated 7/9/2015. 

A99 Notice of Allowance issued in U.S. Serial No. 12/737,940 dated May 13, 2013. 

A100 Office Action issued in U.S. Serial No. 13/969, 182 dated 12/4/2014. 

[Examiner 
s;goatoce 

I Date 
Coos;deced 
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PTO/SB/08 lmodifiedl ,,. Substitute for form 1449/PTO Complete if Known 

INFORMATION DISCLOSURE Application Number Unassigned 
STATEMENT BY APPLICANT Filing Date 10/30/2015 

Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA 
Art Unit Unassigned 

(use as manv sheets as necessarv) Examiner Name UnassiQned 

.._sheet 14 I of 14 Attorney Docket Number 100415-0198 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

A101 Office Action issued in U.S. Serial No. 13/969, 182 dated 3/5/2014. 

A102 Translation of JP2007-297601A (Yuasa et al, HITACHI CHEMICAL CO. LTD.), March 2007, 17 
pages. 

A103 Written Opinion of the International Searching Authority in PCT/JP2009/004170 dated November 24, 
2009. 

A104 Written Opinion of the International Searching Authority in PCT/JP2009/004170 dated November 24, 
2009. 

A105 Notice of Allowance issued in U.S. Serial No. 13/969, 182 dated October 30, 2015. 

[Examiner 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Filer: Stephen Bradford Maebius/Cameron Rogers 

Attorney Docket Number: 100415-0198 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 280 280 

Utility Search Fee 1111 1 600 600 

Utility Examination Fee 1311 1 720 720 

Pages: 

Claims: 

Claims in Excess of 20 1202 10 80 800 

Independent claims in excess of 3 1201 1 420 420 

Miscellaneous-Filing: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2820 
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Electronic Acknowledgement Receipt 

EFSID: 23947558 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Stephen Bradford Maebius/Cameron Rogers 

Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 100415-0198 

Receipt Date: 30-0CT-2015 

Filing Date: 

Time Stamp: 16:42:04 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $2820 

RAM confirmation Number 3735 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

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

95767 

1 Transmittal of New Application 
100415-0198_AppTransmittal. 

no 4 
pdf 

c2f8db9759d7a6a0fa0abaed7d3088caa33'. 
a800 

Warnings: 

Information: 

1818934 

2 Application Data Sheet 100415-0198_ADS.pdf no 8 
2389513e 72d 1 d8594304cab8c6bab2e2f5c 

afba2 

Warnings: 

Information: 

102177 

3 Preliminary Amendment 100415-0198_Prelim.pdf no 3 
d 1626c229e 116d889b6257b 176750a5dc6 

ee1892 

Warnings: 

Information: 

1615497 

4 
100415-0198_SpecClaimsAbstr 

yes 48 
act.pdf 

ced 145045fd4bfe72f91 e5cbc77d7a0e9065 
6159 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 42 

Claims 43 47 

Abstract 48 48 

Warnings: 

Information: 

406686 

5 
Drawings-only black and white line 

100415-0198_Drawings.pdf no 13 
drawings 

bbS 7 ecf2abcc48c283 06c525 5 c641 f967 68e 
70c7 

Warnings: 

Information: 

129841 

6 
Assignee showing of ownership per 37 

1 00415-0198_373c.pdf no 3 
CFR 3.73 

404130e456ee1 f55044b21305cb5d40912e 
68ddc 
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Warnings: 

Information: 

87719 

7 Power of Attorney POA.pdf no 1 
83a623571 dcfc425c4802aae92e382c1 974 

2253 

Warnings: 

Information: 

197086 

8 Oath or Declaration filed Declaration.pdf no 4 
f0ee544765329b03e5b0d4ef77aa2c76a90! 

e860 

Warnings: 

Information: 

9 Transmittal Letter 
100415-0198_1DStransmittal. 

pdf 

100842 

no 2 
3bfbee1 cd7 c3941 c8982fa28dc0a7 e0a9593 

69d3 

Warnings: 

Information: 

10 
Information Disclosure Statement (IDS) 

100415-0198_SB08.pdf 
Form (SBOS) 

108872 

no 4 
b433dff944a 1de3394955bb69bc9fb1 b076 

251f8 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

38794 

11 Fee Worksheet (SB06) fee-info.pdf no 2 
98f3 a9ff6884 14c5 25c3c55 6360830ee0c27 < 

717 

Warnings: 

Information: 

Total Files Size (in bytes) 4702215 

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

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adm"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

NUMBER 
FILING or 

37l(c)DATE 
GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

14/928,550 10/30/2015 2811 2820 100415-0198 30 4 

22428 
Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

CONFIRMATION NO. 1591 
FILING RECEIPT 

1111111111111111111111m~mmmm~IHl~~~~i11111111111111111111111 

Date Mailed: 11/16/2015 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Hirofumi ICHIKAWA, Komatsushima-shi, JAPAN; 
Masaki HAYASHI, Anan-shi, JAPAN; 
Shimpei SASAOKA, Tokushima-shi, JAPAN; 
Tomohide MIKI, Tokushima-shi, JAPAN; 

NICHIA CORPORATION, Anan-shi, JAPAN; 
Assignment For Published Patent Application 

NICHIA CORPORATION, Anan-shi, JAPAN 

Power of Attorney: The patent practitioners associated with Customer Number 22428 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/969,182 08/16/2013 
which is a CON of 12/737,940 05/13/2011 PAT 8530250 
which is a 371 of PCT/JP2009/004170 08/27/2009 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
JAPAN 2008-225408 09/03/2008 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 11/10/2015 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/928,550 
Projected Publication Date: 02/25/2016 
Non-Publication Request: No 
Early Publication Request: No 
Title 

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

Preliminary Class 

257 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 14/928,550 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20= 10 (37 CFR 1.16(i)) 
OR x 80 = 800 

INDEPENDENT CLAIMS 4 minus 3 = 1 x 420 = 420 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 2820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = 
OR ~ (37 CFR 1.16(i)) x = x = 

0 
Independent ... -z Minus x = OR x = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = x = OR 
~ (37 CFR 1.16(i)) 

x = 

0 Independent Minus ... = z x = OR x = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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B 
JAPAN PATENT OFFICE 

~u ,r~ i~ 1-t 0) :;: ~Ji i= 1-lC: ~ ~ n -c "', ~ $ r][ c± r ~c: 0) 1±1 &Ji :;: ~] ;= ~c: ~ ~ n -c 
v 'I 6 $ J][ 2 fPJ - -C' lb ~ ~ 2 ~ ~iE SJ.I T 6 0 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

1:±1 JJJl if. A B 
Date of Application: 

1:±1 JnJ{ * ~ 
Application Number: 

/\lJ ~ff.s~= J: 65'1-00"-G'll±ll)ll! 
U'Fl P ;.s iii JtA'l iJ) ±. 5:& G'l ~ li~ 
c ~ ~ 1±ll)ll'!000 ::i - F c 1±\J)ll! 
ii}{} 
The country code and number 
of your priority application. 
to be used for filing abroad 
under the Paris Convention, is 

Applicant(s): 

2008i:f. 9Jj 38 

t'1'Jl!'l 2 0 0 8 - 2 2 5 4 0 8 

JP2008-225408 

2 o 1 5i:f.1ljj24 B 

!t~ f;t Jr ~ '§ 
Commissioner, 
Japan Patent Office 
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(§j1[*Jffil 1 4 ) 
~~llf1t1~ UJ, ~&'.~ 3 5 0 n m ~ 8 0 0 n m (::: ;S ~t 6 7CJX.l'fi$/J{ 7 0 % J;jl::_ c ~ v) , [LJ]i'f~ 

/J{~¥&Jl1ffs<;~t1, 81{[LJ]J'f~0i*JJi;TIOii, 1)- F7 v-1>.0-iJ'~!J{m&~ticPo, wiJJ\=fQX;JJ1 
11: UJ ~}£/Jj~ c ~ -:> c, 

tl] VJ .J\.. ~ i'f~ ~ ~~t k.. lJ - F 7 v - 1>. ~ J=fi v \, t~iJJ\=f,ffs<;JJ11is:t::: ;S v \ c ~ v) il-5 [LJ]if~/J{$:7!1 ~ 
ti61J'li!"L'::: 8i'f~~119 6 l::_~fil! 2::: T' ~fil! 2::: c lJ - F 7 v-L ~:f*d:l-.i2:tf If.'£ 2:::, 

l::_~fil! 2::: T' ~fil! 2::: c:f*d:l-.12: :t tit-:~fil! i*J i:::, 7CJXM1!1:*7o'&JJ{-6-11~ ti 6 ~Mf1ttlJ~i JJ\=f~ 
~7/.:7.77 · ::c-;vFl,,c, 1:7JvJJ;:~if~,=~~6f1t'l'it~iJJ\=f~JEt!1!~-tt, JJ-.~, 1J-F7v 
-L t:::wiJJ\=fJIX:JJ11:;f ~711$:9 6If.'£ 2:::, 
~119 6 t~iJJl'fmtlf:His:0~J£7J~o 

(§j1[ *Jffil 1 5 ) 
~~l!J!1t1~UJ, ~&:~3 5 0 nm~8 0 0 nm,:::.:t3~t67CJX.l'fi$/J{7 O%Lil::_c~v), [LJ]i'f~ 

/J{~¥&7!1JIX:~ti, g?{[LJ]if~0i*JJi;[l'[jii, 1)- ~'7 v-LUJ-I'.f~/J{ml±\~ticP6, wiJJ\=fJIX:JJ1 
iis:c~-:> c, 

1) - ~' 7 v-L iitl] V) x ~iJ'.~~11 l,, c ;S iJ' 81{1::7] v) x ~ir~t=t~iJJl'fmt7!1lt 2::: iJ: 6~Mf1t1!1: 
t~iJJ\=f/J{JEj:J1! ~tic .:t3 !t), ~ v) iJ 7 [LJ]J'f~0ra~i= ~U~ ~11l,,cv'6t~iJJ\=f,ffs<;JJ111:o 
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(~~?j) BJ=J*!H~ 
(3'£8/j O)?j1#) 3%7'G~l!"L, ifjiij\=if\ 'Y Jr- -V\ fjiij\=i~~f*]E zYi: ~ fT G 0)~]£]']$ 
(txfiilrnffJ 

(0001) 
:;ils:3'£Bmi, ~,~B}j~~- ::p-1 A 7° v-1', ~~~gtfO)/\ 'Y ::7 7-1' ~, !fi1J@l~,~8Jj:flfffl1J7'G~Jllt -f 

O)ft!!O)~~!fJ~±m7tiJJRid: ~',=:Jiitt \ G tl63%7t~L!"L&lf3%7'G~L!"LO)~]g}J$t~ ~'i: ~9 6 

(~~txfiilrJ 
(0002) 

3%7't~-i'"-~ Jiitt \t-::3'£7t~l!"Lii, 1J\2flc~1J~1J*iJi~ < m$~iJ"id:EuJ3'£7t~ 9 60 ~ t-::, 
~ 0)3'£7t~-=f-ii"¥-ll1*~-i'"-c ~ 6 t-:: &0f>JH;7JfTid: ~, 0)1l,\jllj[iJit~ 1t ,0 ~ G '=*7JM~lliM~1!1.iJif:f 

tl, tJDZ!f!1J~7J / · 7J 7 /Si:'.Rf O)~ tJ }g Li: 5~P ~ It\')~~~~ 1f9 6 o ~ 0) J: ') t~ f:ftl.td~1!1. 
~1f96k&0, 3%7'G:7'17J- F (LED) , v--lf-5'-1'7J- ~- (LD) t~~'0)3'£7't~-i'"­

~ }iilt '03%7'G~L!"Lii, :;;f;i0)7'GiJ]R ~ L 'LflJJii ~ fT 'L It" 6 o 

(0003) 
CZ! 1 4 ii, 1fE=*0)3'£7t~iM'.0)~]£7'J$~~9t4mLZlc~ 60 CZ! 1 5 ii, 1JE=*0)3'£7't~iM'. 

0) $ Fs~W~~9t'l-?~CZ!c~ Oo CZ! 1 6 ii, 1JE=*0)3'£7't~iM'. ~~9t47~CZ!c ~ Oo 
(0004) 

iiE*- 3'£7t~L!"L~~J£96/J$~ Le, 1J- F7 v-L~~Fm7t'l1.c7tf>ZJti'l1.~1f96 
8'§.tJiij\=ic-1' /y- ~!lX~L, l}- F7 v-L~fr-L'LfiJfJEO)Fa~~c[l!Ji"f~~:f*O)jJ '';/ 7~ 
1f96ijiij\=inx~1*~!lXJfJ96/J$iJi!m~~tl-ctt\6 C1JU:tit, ~~~-'f=tl¥i* 1 $~.~) 0 ~ ~ c 
ii 8'§.ifjiij\=iO):fjJ1[7J~BFI~~ tl 'L pt~tt ,!Ji, -1' /-ft- ~ .~~9 6 ~ ~ ~CZ!rnJiJ" G, ~~!f]t~ 

~~DJ~'l1.tjiij\=iiJiJiip Gtloc ~~!f]t~~~CiJ~'l1:fjiij\=i~ L 'L, 1JU:ti1, i&filr~ 1J "'<-, PP 
s (~ 1J 7 x. _;:.. v /-ft.Jv 7 7 -1' F) , 1--1' o /~O)~~DJ~t±:tjiij\=i~J!17'GttO)ifjiij\=i,QX:~1* ~ 
L -cm p 1~ t10 ~ ~ 1Ji:$P GfU :tit, f~~t=x:m* 2 $ ~,~) 0 

(0005) 
L iJ" L t~iJi G, ~~CiJ~'l1.ffi1ij\=i1i 1J - ~, 7 v-L ~ O)fu'~1!1.,:.:2:_ L <, ffiiij\=ii"f~ ~ lJ - F 7 

v-L ~ O);j;IJWl~± t:~9Pc ~ t-=:, ~~ll,1L1!1.fjiij\=iiitjiij\=iO)ifr[.!f!1J'PiiJifl\Pt-:&0~Sftt~~~ 
O)ffi1ij\=i!lX~1* ~ !lX~9 0 i= ii/f=JOOt7Jc ~ VJ, mrt7t'l1.i= ti .:2:. L tt \0 f~intti:f.0)3'£7t~-=f-O) & 
1JloJ J::Jic'b ~" ~ L <, 3'£7t~-=f-O)ra'Ji±l1J1LiJiCZJ G tl6 i:::-:::>tl, ~~CiJ~'l1.ffi1ij\=iiJ" Gt~ 6 /'\ 'Y 

!r-:/0)7't~1Ui~~~ id:-J 'L ~cv"oo 
(0006) 
~ tl G uJFn~~Jt'2:~1Er~*9 6 k<'b, tjiij\=i~~ftO)H:f-ti:::~M,1t'l1.tjiij\=i~ Jiitt \o3'£7t~iM'.iJi 

lm~~tl'LP6 CiJU:tit, ~~~-'f=tl¥i*3$~,~) o CZ! 1 7 ii, 1iE=*0)3'£7't~iM'.~~9t:ft~CZI.& 
u~l!ffrnJCZ!c~ 60 CZ! 1 8 ii, 1JE=*0)3'£7't~iM'.0)~]£7'J$~~9iPJmftl!ffrn1CZJc ~ 6 c ~ 0)3'£ 
7'G~l!"Lii, ~~JeiJ" G tT-ts tilt ~~:c 'Y 7- / :7'~0)0'.ID O)j]'/ti: J: ~J ~~jlljc*l~~!lX L, -:::> 
It \c' ~~111ict~~ Fff/i:Jfj)f*0)~2fJl:::11'icl!"L L, ~2fJO)ifjiij\=ii_:f_A. D iJ\ G ~~ll,1t1!1.ifjiij\=i~i_:f_}\ L 
, ~7/7..77 · =E--JvF96~ ~iJi!m~~tl'LP6o 

(0007) 
LiJ" L, ~ 0)~]£]']$ii, *2H'¥Fa~'::::$~11!'!10)3'£7'G~L!"L~~]g9 6 ~ ~ iJi~flc~oc ~ 

k, 3%7'G~L!"L 1 fl!'!li:::xi L 'L ~* ~ tl6 7 /1- -i"f~5JO)fjiij\=iiJi::k£'::: t~ 6 ~ l \ ') Fn~~iJi~ 6 

(0008) 

~id: 03'£7t~L!"L&u-:c O)~J£7'Ji~ ~ L -c, 111ic*'*£:fJJ:)l*'=*IXJt-tm~M,1t'riifjiij\=itJi!lX'.fmfi 
~1f9 67't"=f:ll1*~-=f-t:g.tim/"' '';/ 1r- :J£:fJJ:&u~ -:c O)~J£7'J$iJim.1~~ tl -c Po c 1JU:tit 
, f~~-'f=tl¥i*4 $~,~) o CZ! 1 9 ii, 1JE=*0)3'£7't~iM'.0)~]£If'E~~9iPlierCZ!c~ 60 ~ 0)7't 
"¥-llit~-=f-t:g.tim /'\ '';/ 1r- :J£:fJJ:ii, ~:fJJ:)f*O) 7°1J / ~ 111ic*~:fJJ: ~~2fl,=I1X !J 1--nt, 7tBZM 
Jii~M,1l'l1.ffi1ij\=itJi~W~i_:f_A. L, ~ 7 /A 7 7 -~tfl~'::: J: vJ 7Jo~~iJoEE!lX2fl L, ~f'i(O)[l!J 
i'i~~1f9 6, "'< ~ 1J 'Y ::7 _A~0)7t"¥-lJ1*~-=f-t:g.ti}ii/'\ 'Y Jr-:J£:fJJ:~1t~ L 'L It\ 6 o ~ k 
' 7°1) / J-- jllj[*l:f!J:O)f-1\;b !'.) i= 1) - F7 v-L ~ }iiP.Q ~~ti gcti~ tl L Poo 
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(0009] 
L lJ'> L' (: tL G O)jlljc**t1X&u T} - F 7 v-1" tJ:ftJX:[f\c db I)' ft/Xtk:OJ J::.'=J.M~1Lttfy1 

m'fif'JL,1lX:~iJ\jlljc@'. ~ tL c ;13 t;, ~~OOfliJ\1j\ ~ v 'k.. (}), !1'-4 Y / :7'.T 6 ~'= T} - F 7 v-1" 
~ 2:: J.?!t1~1l111:fY1~1'fif'JL,JlX:~ 2:: fJ\~um L ® v" 2:: v" -5 Fn~~fJ\db 6 0 

(0010] 
(t~gf:Xi'W7D J t~OO 2 o o 7 - 3 5 7 9 4 ~0~ Ct~'= ( o o 3 3 J ) 
(t~g-'f)(fW:f\ 2 J t~OOf 1 1 - o 8 7 7 8 o ~0~ 
(t~gt:XIW:f\ 3 J t~OO 2 o o 6 - 1 4 o 2 o 7 ~0~ Ct~i:::, Co o 2 8 J ) 
(~~:X~4J ~002007-235085~0~ 

(¥E,BF} OJOO~J 
(¥f.BJj iJiP!l(!~ L J: -5 2:: T 6 §J~J 

( 0 0 1 1 J 
*¥EBFI iJ:l:..1£ L tc. Fn~~t::: i~:lf. c, T} - F 7 v -1" 2:: J.~t1~1Lt1fy1~1'f*JL,ilX:~ 2:: OJ~~'l'iiJir.:D 

<, :tRH~Fa~t=$~11l'!!OJ¥f.7t~U"L ~mJl]fiT 6 J'iJi®iJ"-:J~{iffit~7'J$~til!i~T 6 2: 2:: ~§ITT 2:: T 
60 
(§J~~M~T 6 tc.(}) OJ~M.tJ 

(0012] 
::C 2: c*¥EBJj tJ:, ~£:¥:t~n~i L k..*~~, *¥EBJi ~ ~,ilX:T 6 t:::¥1J-J k..o 
(0013] 

*Bii~:rfffit=.:t~Pc, 'fl!'!!J=11L~ ntdtzOJ¥E.7t~U"l'.t= iJ:, T} - ~" fyi~l'fifB, tn~l'f,r\ 'Y Jr-':/ 
t~6F!igi"f~FliP, 11!'!!J=11L~t16¢JUOJM.t~ciJ:, T}- ~'7 v-1", fy1~\'frVt101tt~om~i"i~m 

t "oo 
(0014] 

*¥EBmJ:, J.Af~1L1;fzOJ, ~Bz~3 5 o nm,___,8 o o nmt:::;J3it67tI~Jri*iJi7 0%1,11::.c 
db v), J}-ffiU[filt:;J3t "-Ctyi~\'fifB 2:: T} - F 2:: iJil!fr[DJ-[fil t:,tt;,Q)t ~ tL ct" 6fy1~\'f /'\ 'Y Jr-':/~~ 

T 6 ¥E7t~U"L OJmJlJEt/]$ c db-Jc, tl] t) 7:.. ~ ifB ~ ~~t tc. T} - F 7 v -1" ~ J::.~2fl 2:: T' ~2fl 
2:: ct~:lf.~cb If~ 2::, J::.~2fl 2:: T' ~2fl 2:: ct~:lf.~ ~ ntc.~2flr"J t:, 7tvz11fi'l'i~'f1f iJ\~~ ~ 
t16J.M~1L1!1:f}1ijl'f~ 1'- 7 /A 7 7 . q:.-;v FL L, T} - F7 v-1"t:::fy1ijl'f}lX:f0it~f0}1X:T 
6If~ 2::' l7PJ x ~~st:yc'J-::;i cfy1~\'fo)tf01t 2:: T} - F 7 v-1" 2:: ~tl]!JiffT 6If~ 2::' ~~T 
6¥E.7t~@'.O)mJl]gjJ1~t=~T Oo lJ'>lJ'>6;f:j11jo)tt: J:tLtf, tl] V) x~~Bl=~M~1L1r1fy1~\'fiJ\jtJ~ 
~ t16 tc. (}), T} - F7 v-1" 2:: J.~t1~1L'l'itY1~\'f 2:: O)~~OOfliJi:k~ < t~ vJ, lJ - F 7 v-1" 
2:: ~?!11~1L'l'iffi1~1'f 2:: 0)~~'11: ~ loJJ::. T 6 2: 2:: iJic ~ 6 0 ~ k.., J.?!0Jtg!['l'ifY1~1'f J: vJ ti 'fr1iJJ'.iJ~fl\: 
P~M~1L'l'iffi1ijl'f~ ffiPo t::..(}), :-;g~~:n\!V5;o (: 2:: t~ <, tn v) x~~st=~Af~1L'l'iw1~1'f~Jt.t~'9 
6 2: 2:: fJ\c ~ 60 ~ tc., -&t=$~1l!'!IOJ¥f.7t~@'. ~1~6.::. 2:: /J\c ~, ±~~:fJ*OJ=k$~t~fo] 
J::. ~ lR! o 2: 2:: fJ\c ~ o 0 ~ Gt:::, m* ~no 7 Y-T - ~ 11\:'ilo\'9 o.::. 2:: fJ\c ~, Y.'fiffit;t¥E.7t 
~@'. ~til!f~T 6 2: 2:: iJic ~ 6 0 

( 0 0 1 5 J 
J::.~2fl 2:: T' ~2fl 2:: c:f~:lf.~cb¢Jut:::, 1) - ~' 7 v -1" t= ~ 'Y :{-Y/1II ~1.l'ili.T (: 2:: fJ\ftt ~ L p 

0 (: 0) 2:: ~' mJl]g~ nk..¥E.7t~@'.t=:tJ:t7]5if[~ ;f1Jc.rnH= ~ 'Y :{-Y/1IffJ\1i'ili.~ tL LB G 9, -::Ctt 
l,j.J}-OJifB:5H=:tJ:~ 'Y :{-Y/1IfiJi1J'ili.~;hcP6o 11!'!!J=11L~tLk..¥f.7t~@'.ilJ;t:::~ 'Y :{-9l]:Il~1i'ili.T 
1£\~fJ\t;t < t~ vJ, mJ1.1Et/J$ ~ fmllfr1LT 6.::. 2:: iJic ~ 6 0 

(0016] 
lJ - ~, 7 v -1" tJ:, t7]5iff~B:5t 1::: :l3 it 6 t7] VJ X ~ ~BfJ\@@.l±f!ffll OJ!f;\J 1 / 2 J,j_J::. c db 6 2: 2:: 

fJ\ftt ~ L po (: nt= J: V) T} - F 7 v-1" ~ l!m1Lc ~' ~{iffit;t¥E,7[;~@'. ~til!1~T 6 (: 2:: fJ\ 
c~6o ~k.., lJ- F7 v-1"t:::;J3~t6l7]5iff~t16~S:5tiJ\j,,'i;t < t~ VJ, lJ- F7 v-1"2:: 
J.M~1L'l'ify1ijl'f 2:: O)~um ~ J: VJ 1111mUT o (: 2:: fJ\c ~ o 0 

(0017] 
t;t ;13, tn v) x ~ ifsi= 1J:W.?!11~1L11'itY1ijl'fn\Jt.j:~~no0) t= xi L, 1tz1*'9 o JL~st = iJ:J.?!11~1L111: 

fy1ij\'ffJ\Jt.j:l1[~ ;hi;tP/r2c~t~ 60 tl] VJ X~~BBzcfJL~BtJ: T} - F 7 v-1" ~ffit)fil L c Po OJ 
t=xi L, 1ffz1*'9 o~tJ: T} - F7 v-1" ~&im L -c Pt;tPO 
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( 0 0 1 8 J 
J:.~2!'1 ~ T' ~2!'1~ct:'X::JJ.~:ttt6 ~u OJ 1J - F 7 v-b. it, :FLi'f~fJ\~tt G tt -c i \ 6 ('."_ ~ fJ\ 

:W-~ Lt \0 ('."_ tti= J: vJ 1J - F7 v-b. ~llm1Lc ~, 32fiffit~~7t~U'l'.~t~f-tt9 6 ('."_ ~ fJ\c 
~ 6 0 :FLi'f~I= /Z '/ ~:m11 ~J1lE9 ('."_ ~ i:/;.c ~ 6 t::. r1J, 1J - F 7 v-b.uJ~tt\ ~trn.:t 6 ('."_ ~ fJ\ 
c~6o 

(0019] 
J:.~2!'1 ~ T' ~2!'1 ~ ct:'X::JJ.~ ~ tt6 ~u OJ 1J - ~- 7 v - P. i:L ~fJ\~it G tt -c i \ 6 ('."_ ~ fJ\9f 

~ L Po ('.". ttt= J: l'J 1J - F 7 v -b. ~ llm1Lc ~, 32fiffit~~7t~@'. ~t~1-tt9 6 ('.". ~ fJ\c ~ 
60 ~'= ~ '/ ~:911II ~J1lE9 ('.". ~ fJ\c ~ 6 t::.r1J, 1J - ~, 7 v-b. OJ~tt\ ~trn.:t 6 ('.". ~ fJ\c ~ 
60 

(0020] 
J:.~2!'1~ T'~2!'1~ Ii, ~7't~~fJ\~@'.~tL6i'f~ft-, ~L <it, :fLi'f~OJ:llif1tOJi'f~ft-OJ lJ -

F 7 v-b. ~t:'JE::JJ.~/vcP6 ('.". ~ fJ\9f ~ L Po ('.". tt'= J: v) 1) - ~-7 v-b. OJ itt::.-=> ~ ~ r1J 
rr L, /\ 1J OJ~±~ 1fl.;iffiX9 6 ('.". ~ fJ\c ~ 6 o 

(0021] 
*~BJHi, ~M,1U!ZOJ, i&* 3 5 0 nm"-' 8 0 0 n ml=.Btt 67'tJX.l[fi$fJ\ 7 0 %1,JJ:.c 

cit:> VJ, )}ffiUOOt=.BP -Ctj1JJl'fi'f~ ~ 1J - F ~ fJ\llftfD1-rnH=Jbmt ~ tL 'LP 6 fj1JJ\=f /'\'/Jr-:/ ~if 
9 6~7t~U'l'.ccit:>--:/ -c, 1J - Fitm;oo&u- l:.OOOJ;t'-t~ < ~ti P9tl!J"-uat= /Z '/ ~:911IlfJ\ 
J1tE ~ tL 'L .B VJ, fJ\-=>, )}1J{UOOii/Z '/ ~:911IlfJ\J]lE ~ tL 'L 1t \t~ 1t \i'f~ff ~if96~7't~U'i'.t=1119 
60 (:.flt=J: VJ /Z '/ ~W1Il~.fl-CPt~P 1J- FOJ~tt\~r1Jrrc~, !J"-=>, -&,==??~fl!l!IOJ 
~7't~@'. ~i~6 ('.". ~ fJ\c ~ 60 :it::., ~7t~~!J" G OJ7t~ BUti9 6i'f~ft-OJ:JJ./Z '/ ~ ~JJtE9 
('."_ ~ t= J: vJ ~7t~U'i'.!J" G OJ7tllZ vJ te L~11*~ rtu J:. 9 6 ('."_ ~ fJ\c ~ 6 0 

(0022] 
fl!1JJ\=f rC/ Jr-:/ Ii, Im rll\!J" G 1) - FfJ\~tt\ ~ ~T 'LP 6 2:: ~ fJ\9f ~ L Po fJijj\=f /'\ '/ Jr-:/ 

uJ-ffilJOO~wt= 1J - ~-~~it 6 J: t; 't, 1J - ~-OJ~tt\i'f~ft-~1niffiX9 6fJ\c ~ 6 t::.r1J, fl!1JJl'f 
f'f~ ~ 1J - F ~ 0)~~1r10J rtu _r ~cm 0,::: ~ fJ\c ~ 0 0 :t t::., _iE~ O)~t~ 0 1J - FFiflt=*E.m~d1 
OJfl!1JJl'ff'f~tJ\~it G .n -c 1t '0 t::. r1J*li;tifr~ P1Jrr 9 0,::: ~ fJ\c ~ 0 0 

(0023] 
fl!1JJ\=f /'\ '/ Jr-:Jii, Ji;mJ1J{IJfJ\ G m~,:g LL Im rll\fJ\5)1\~ti\t=lf1mt ~.fl L It \6,::: ~ fJ\9f ~ L It \0 

iJ/l\~t=Jbmt~.fl'LP6i'f~:5Hi, /Z '/ ~:911IlfJ\J]iE~.fl'L.B !cJ, t7]1!ff001=it/Z '/ ~:911IlfJ\J]iE~ 
tL 'L Pt~p~~,Q)(:~f*6 ('.". ~ tic~ 6 o ('.". ttt= J: vJ "=f:EE~ ~ OJtiiimJfj'{fJ\t~tJHJ, tii'f5!'.gB£ 
~ rtu J:. 9 6 ,::: ~ fJ\c ~ 6 0 

(0024] 
1) - ~,it, ~~fJ\~tt G .fl 'LP 6,::: ~ fJ\9f :i L Po ('.". OJ~~iifj1JJ\=f/'\ '/Jr-:/ OJ JE;OO t= 

~tt G .fl 'LP 6 2:: ~ tJ>;:W- :i L Po ~~fJ\Jf;;QX; ~.fl 'LP 6 i'f~:5Hi, /Z '/ ~:911IlfJ\J]lE ~.fl 'L .B 
v), tl]l!ffOOt= it/Z '/ ~:911IliJ>;J]tE ~.fl 'L Pt~ P~~mt~ff 6,::: ~ tic~ 6 0 ,::: t1t= J: vJ "¥-EE~ 
~ OJfii'JmJfj'{fJ\t~fJ\ l'J, tii'f5!'.gB£ ~ fOJ J:. 9 6 ('.". ~ fJ\c ~ 6 o 

(0025] 
*~BJHi, ~M,1L{fZOJ, i&'.*3 5 0 nm~8 0 0 nmt=.Btt67'tJXliti$iJ\7 0%1,JJ:.c 

cit:> VJ' )}ffiUOOt=.BP-Cfj1JJl'fi'f~ ~ T} - F ~ fJ\llft[D]-OOt=Jbmt ~.fl L p 6fj1JJ\=f /'\'/Jr- y O)~ 
]f!cf517i.ccit:>--:/ -c, tl] t') x ~i'f~~~ttt::. lJ - ~- 7 v-b. ~ J:.~2!'1 ~ T'~2!'1 ~ ct:'X::JJ.~tl If'E 
~ , J:.~2!'1 ~ T' ~2!'1 ~ c t:'X: :JJ. ~ :i .flt::. ~2!'1 pg t =, 7'tJXJiti'l1: 1o/Jff fJ\ ·~if ~ .fl 6 ~<'bf' 1L1r1fl!1 JJl'f 
~ f-7/.:::Z..77 · -::c-;vFL'L, 1J-~'7v-P.i=fl!1JJl'f.mt7b1*~Jbmt96If'E~, tl]vJ:X 
~i'f~t=1c'i-J -Cfj1JJ!'fmt7b1* ~ 1J - F7 v-b. ~ ~t7Jl!ff9 6If'E ~, ~if9 6fj1JJ\=f/'\ '/Jr-:/ 
OJ~l9:/Ji7i.1= 1119 6 c iJ"fJ\6 ~~mtt= J: .nit, tl] vJ :'.A:~ i'f~t=~~li,1L'l'ifl!1JJl'ftJ\:'fLJ:~ ~.fl 6 t::. r1J 
, 1J - ~, 7 v -b. ~ ~M,1L111:fl!1JJl'f ~ OJ~~OOfifJ\::k ~ < tJ:. vJ, 1J - F 7 v -b. ~ ~M,1L1!1: 
tj1JJl'f ~ 0)~~'11: ~ rtuJ:. 9 0 ('."_ ~ fJ\c ~ 0 0 :t t::., ~~DJ~'l'ifl!1JJl'f J: VJ t:J :r~&fJ\1nP~~11,1t1!1: 
tj1JJl'f~ ffiP6 t::.r1J, 'Sg~iii:fJ\~3'6,::: ~ t~ <, tl] i'J X~i'f~t=~M,1L111:tj1JJl'f~Jtt~9 6,::: ~ fJ\c 
~ 6 0 :t t::., -&t=1?~1l!l!IOJfl!1JJ\=f/'\ '/ Jr-:J ~f~6 ('."_ ~ fJ\c ~, ±~~1J$OJ::k$~tJ:.rtul:. ~ 
cm 0 ('."_ ~ fJ\c ~ 0 0 ~ Gt=, m* ~ .n0 7 /J- - ~ 1niffiX9 0 ('."_ ~ fJ\c ~, 32fiffit~ffi1JJl'f /'\ '/ 
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if - v: ~ r~1~ 9 6 ('.: ~ iJ'lc ~ 6 0 

(0026) 
J:.~2!'1~ T'~;li'l~ Ct~h-J)'-tl¢JU(.:, 1) - F7 v-b(-=: ;;( '>' ::t-:ml~~JJt!!.9 ('.: ~ iJ'l:Szt~ L p 

0 ('.: 0) ~ ~' ~JB:~ t1J:f~iijl'f7\ '>' if-V',.:id:.tl]W[~ t1J:O'IH= ;;( 'Y ::t-:9l!:IfiJ'IJJt!!.~ ;ft L .BI~ 9 
, -.Z:-.ftJ.,j)lt-OJ~~jt(.: id:. /Z 'Y ::t-mifiJ'IJJt!!. ~.ft L l 4 6 o fl!'!IJ=111:: ~ .fttd~iijl'f7\ 'Y if- yiij=(::: /Z '>' 
:\-:9l!:II ~JJt!!.9£-~iJ'lt~ < i:r_ VJ, ~JB:/J~~~Mfil:fril::9 6 ('.: ~ iJ'lc ~ Oo 

(0027) 
:;iis:~BJ=Hd:, ~~u:f11::{3(0J, i&'.ffe-3 5 0 nm,..._, 8 0 0 n mt:::.B~t 6:7t[szJti$iJ'l7 0 %J.,jJ:.c 

~ VJ, ?7t-1F!UD'Ot-=:.Bl "'Lt~iijl'f~~ ~ 1J - F ~ iJ'lfil:frroJ-OOt-=:~Q)t ~.ft 'L l \ 6f~iijl'f 7\ "/ if-V'c ~ 
-J 'L, I} - FiJ:.Ji;[l'jjBzu -1:.D'OOJ'.'.J,-'f~ < ~ 'b P9.ftiJ'-TI0(::: /Z 'Y ::t-:9l!:IfiJ'IJJt!!. ~.ft 'L .B v), iJ' 
--:J, ?7t-1F!UTI01d: ;< 'Y ::t-:9l!:IfiJ'IJJt!!. ~.ft 'L Pt~p~~:5t~if9 6t~iijl'f,1\ '>' if-V't-=: ~9 60 ('.: tH::: 
J:: VJ /Z '>'::t-:9l!:It~tt'LPi:r_PIJ- FvJEl±\~p1Jrrc~, iJ'--:J, -rn'.t=$~fl!'!l0Jf~iij\=f,1'\,:1if 
-V' ~ilf!J6 ('.: ~ iJ'lc ~ 6 0 ~ k., ~:7t~~iJ' G OJ:7t ~ JXJif19 6 ~~:5tuJh- /Z '>' :\- ~JJt!!.9 ('.: ~ 
t= J:: vJ ~:7t~li"LiJ" G OJ:7tltZ vJ I±\ V:tir¥ ~ loJ J:. 9 6 ('.: ~ iJ'lc ~ 6 0 

(0028) 
:;ils:~BJHJ:, 1.Af:f1Uft OJ, ~&ffe- 3 5 0 n m ,..._,, 8 0 0 n m (::: .B ~t 6 :7tf;Z.i[f1$iJ'I 7 0 % J.,j_J:. c 

~VJ, [L!J~~iJ'l~~~!Vt~tt, ~:t,[L!J~~OJr*Jii;TI01J:, 1;- ~'7 v-bOJ-~~iJ'IEl±\~tt-cPo 

, ij'fijl'f!Vt~1:tOJ~JB:/J1~c~ 'J -c, -tlJ tJ x~~~~~~tt-= 1; - F7 v-b ~mi\, ij'fijl'f!Vt~ 
1:tt-=: .Bl\ 'L ~ vJ ii -5 [L!J~~/J'IQ)t~ ~.ft 61J'z:U"Lt-=: 8~~~if9 6 J:.~2!'1 ~ T' ~2!'1 ~ c IJ - F 7 v 
- b ~t~h-~tl If'E ~, J:.~2!'1 ~ T'~2!'1 ~ cr~h-~ ~ ttk.~2!'1 r*r t:::, :7tJXJif1'11:WJ1liJ'1~if 
~ t16~Af:f11::'11:t~iij\=f~ ~ 7 /A 7 7 · ::C-Jv FL 'L, tl] vJ X~~~t:::~Af:f11::'i1:ijiij\=f~JEt;!1!~ 
-t±-, iJ"--:J, 1J - F7 v-bt:::ijiijl'fo)t~tf~7f~!Vt9 6If'E~, ~if9 6f~iijl'fJVt~1:tvJ~JB:/J 
~i= ~9 6 0 iJ"iJ"o i~mtt= J:: nit, -8tt=$~1i!'!IOJ~:7t~li"L ~ilf!Jo ('.: ~ iJ'lc ~, ±~~11$ 
OJ::k$~t~ loJ J:. ~ IZI 6 ('.: ~ iJ'lc ~ 6 0 

(0029) 
:;ils:~BJHJ:, ~Af:f11::ift OJ, ~&ffe- 3 5 0 n m ,..._,, 8 0 0 n m (-=: .B ~t 6 :7tJXJif1$iJ'I 7 0 % 0-1:. c 

~ VJ, [L!J~~iJ'l~~~!Vt ~ tt, ~:t,[L!J~~OJ r*r Ji;[l'jj ,d:, 1; - ~, 7 v - b OJ-~~iJ'IEI±\ ~ tt 'L l \ 6 
, ij'fijl'fJVt~1i'c~ 'J 'L, 1; - F7 v-b1d:.t7] tJ X~~~~if L 'L .B v), ~:t,1:7] VJ X~~~(-=:ijiijl'f 
!Vt~i:t ~ t~ 6~Af:f11::1r1t~iij\=fiJ'IJEt;!1! ~.ft 'L .B tJ, ~VJ ii-5 [L!J~~OJFa~t-=: ffiU~ ~if L 'L l \ 6ijiijl'f 
!Vt~i*'= ~9 60 ('.:.rt'= J:: tJ, iffit1.~1!1:, iffit:7t 111:i:::f'.fttt-=f~iijl'fo)t~1:t~r~1~9 6 ('.: ~ iJ'lc ~ 
60 
(~BJj OJ~1J:~) 

(0030) 
:;i1s:~sJH:::iJ"iJ"o~:7t~Ll"L&u-t-OJ~JB:/J$1= J:ttit, 1J - F7 v-b ~t~iijl'fJVt~1:t~ OJ 

tb'lf'P10Jra'J P~:7t~U"L ~m~9 6 ('.: ~ iJ'lc ~ 6 0 :it-=, *liH~Fa~(-=:$~1i!'!IOJ~:7t~U"L ~ilf!J6 
('.: ~iJ'lc~, ±~~1J$0J:*$~7:r_lo:JJ:.~[RJ6(: ~iJ'lc~6o ~ G(:::, ~*~t167/-:T-~ 
1I\~9 6 ('.: ~ iJ'lc ~, 32frffit~~:7t~U"L ~t~i~9 6 ('.: ~ iJ~c ~ 60 
(~BJj ~~JJt!!.9 6 k. liJ OJ:®:~OJ~@) 

(0031) 
J.,j T', :;iis:~BJj (.:: 1#; 6 ~:7t~U"L OJ ~JB:/J~.B J:: cf ~:7t~U"L OJ:®:~ OJ ~JJt!!. OJ~@~ [RJ[l'jj ~ ~ 

(-=:~$$!H(.:~BJi9 60 t!.t-= L, :;i!s:~BJjtd:, ('.: OJ~JJt!!.OJ~@(-=:rN/.E~ nt~po 
(0032) 

<~lOJ~JJt!!.OJ~@> 
(~:7t~U"L) 
~ 1 OJ~JJt!!.OJ~@(:::1#;6~:7t~U"l~g52,BJj9 60 [RJ 1 1d:, ~ 1 OJ~JJt!!.OJ~@t-=:1#;6~7C~ 

li"L~J1'9t4:?JtlZlc~6o IZI 21d:, ~ 1 OJ~JJt!!.OJ~@t:::f#;6~:7t~li"L~71'9WfTIOIZlc~6o 
[RJ 2 td:.[R] 1 t-=:71'9 I I - I I OJW[D'O[R]c~Oo [RJ 3 id:, ~ 1 OJ~JJt!!.OJ]f~@t.:mP Gtt6 I} 
- F7 v-b~71'9~001Z1c~6o 

(0033) 
~ 1 OJ~JJt!!.OJ~@(.:1#;6~:7t~U"L 1 0 0 1d:, ~Af:f11::iftOJ, i&ffe- 3 5 0 nm,..._, 8 0 0 nm 
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,= .B ~to 7'CJyJti$JJ\ 7 o % t::JJ:. -c db i;, JHF!Uoo 2 o b ,= .B p-u~1mn'.J·~ 2 s ~ 1; - F 2 2 ~ 
~!H:frlDJ~ooi=Jt;mt96f~iJJ\=f/\,:; Jr-:/ 2 0 ~1J96o T}- F 2 2 iilli;JJil (t}ijj\=f/\,:; Jr-':/ 
2 0 O)J}-}i;JJil 2 0 a) &cfJ:.oo ([l1]1'1f~ 2 7 0) i*J)i;JJil 2 7 a) O)j-'tct < ~ B PT.f17J:-.~jJjj(::: 
;I. '/ :\-'9!1II ~MELL p 6 0 ~ 15, T} - ~' 2 2 OJfF!Uoo U~ijjl'f /\'/Jr-:/ 2 0 OJ?7t-1F!Uoo 2 0 b 
) Ii ;I. '/ :\-'9!1Il/'J{ME ~ .h L p tct v \ 0 wi jjl'f /\ '/ Jr - y 2 0 0) Jt.1F!Uoo 2 0 b Ii, wi jjl'fi'1f~ 2 5 /'J{ 
:::kJJilfl~ ~(J)-C .B t'J, T} - F 2 2 /'J{f;~i'1f~7J:-. G21±\ L -C v "oo 

(0034] 
wiJJl'f/\,:; 1r-:; 2 o ii, ~t=7tJyJti'riW11f 2 s ~t51J96wiJJl'fi'1f~2 s ~, T}- F 2 2 ~ 

, 7J:-.Gt~mt~.h-CP6o wiJJ\=f/\,:;Jr-:/2 oiiIJ- ~'2 2 ~jlljcl!"LL-CP6J}-Ji;jJjj2 0 a~ 
' 1) - ~' 2 2 0)~1'1f~/'J{2t±:l LL p 6 Jt.1F!Uoo 2 0 b ~' ~ D 9 6 [l1]1'1f~ 2 7 ~ Jt;/$<;9 6 ~ J:.oo 
2 0 c ~, ~1J9 6c f~ijj\=f/\ '/Jr-:/ 2 0 t= iii*J)i;JJil 2 7 a ~ 1*11F!Uoo 2 7 b ~ ~1J9 6 [l1] 
€f~ 2 7 /'J{]f;,Qx ~ .h -C v '6 o wiJJ\=f/\ '/ Jr-:/ 2 O OJ i*J Ji;JJil 2 7 a (::: ~i lJ - F 2 2 /'J{2t±:l L -C 
B~J, IJ-F2 2i=3'£7'C~~l 0/'J{fj);U"L~.h-CP6o f~ijj\=f/\,:;Jr-:/2 OOJ[ll]€i~2 7 i*J(= 
~i¥£7'C~~ 1 o ~*&:~9 6ftrri'1f~~t 3 o ~jlljciM'.9 60 ltrri'1f~M 3 o li~7'CWJ1f 4 o ~151J 
G L PQ 0 3'£7't~~ 1 0 ~i, 'J ,,f-'17 5 0 ~ft G LI} - F 2 0 ~ ~Y{EfH=ti~0I:G L PQ 0 f~i 
JJ\=f/\,:; Jr-:/ 2 o OJJ}-J:.oo 2 o c ii IJ- F 2 o /'J{jlljcl!"L~.h-CP~Po 

(0035] 
wiJJ\=f /\ '/ Jr-:/ 2 0 OJ?7t-1F!Uoo 2 0 b OJ~@.II±I OJ-fit~ i= .B p L' T} - F 2 2 /'J{2t±:l LL p 

61'1f~5Hi 1 / 2 J: ~ :K2P-:B[: ~ cdb 6 o {fZ~9 63'£7'C~iM'.OJWJi9:1Jd;:(=.BP-C, lJ - F 7 v 
-b. 2 1 t=tlJ ~ :X ~1'1f~ 2 1 a ~~tt, --f OJtl] i; :X ~1'1f~ 2 1 a t=~f'l-:7-C1;7JWf9 6 k(J), T} -

F 7 v-b. 2 1 OJt7JWfi'1f~:5t7J{wiJJ\=f/\ '/Jr-:/ 2 oh" G2t±:l ~ .h61'1f~:5tcdb 60 
(0036] 

wiJJ\=f/\ '/Jr-:/ 2 O ii, !79f>~7J" G 1; - F 2 2 /'J{2t±:l L -C P6o T} - F 2 2 li?7t-1F!Uoo 2 O 
b i=.BP-C:-21±\ L -C .B tJ, ;I.'/ :\-'9!1II ~ffl[ L -C tdctPo ~ k, T} - F 2 2 li~Ji;JJil 2 0 a 
(= tJ 21±\ 9 6t~i9: ~t*6 ('.: ~ /'J{c ~, ;I. '/ :\-'9!1II ~J]iE.9 ('.: ~ tJ c ~ 60 tct.B, 1~F11t 2: .h 
tdftt::: IJ- F 2 2 OJ?7t-1F!Uoo 2 ob i=;1. '/ :\-'9!1Il~J'.ffl!.9(: ~ li0Ji'H~cdb6o 

(0037] 
3'£7't~U"Ll o O~i, J.~u~1tff,tOJ, i&:-fit3 5 o nm,...._,8 o o nmt=.Btt67'tBzJti$:7J{7 o 

%tzJ:.cdb6o (:.ftii~t=DJ1Jt7'CtJU·~OJ7'tJX!ti$:7J\r'BJP('.: ~ ~~90 3'£76~~ 1 o ii, ¥£ 
7'CJ::::--7i&'.-fit7J{3 6 0 nm~5 2 0 nm(=db6f:JOJ/'J{W~ LP/J\ 3 5 0 nm""8 0 0 n 
mOJ't:JOJ't:Jf!Jii96(:~/J{c~6o t~t=, 3'£76~~1oii42 0 nm~4 8 0 nmOJOJm 
760J'.F.2i&'.-fittJl:t~t=3'£7't !::::- -7 i&'.-fit~1J9 6 tJ OJ7J\5tf ~ L Po ('.: OJf~ijj\=f/\ '/Jr-:/ 2 O ii, 
4 8 O n m t:i T" OJ :K2i&:-:Bt1JtU OJ7't (=xi L -C ff.ft t::. iffit7'Ct1~1J L -C .B tJ %11:: L Jl v" tJ OJ c db 6 
o ~ t::., ('.: OJf}ijj\=f /\ '/ Jr-v~ 2 O ii, ~'ifrt~t5tA 9 6 c: ~ i= J: tJ 3'£7'C~~ 1 O /J\3'f.J,<'! L -C 

tJ %11:: Lt= < < iffitj,~J/P1(=11:.h k tJ OJ c db 6 o 
(0038] 

wiJJl'f/\ '/ 1r-:; 2 o ~i~7t'riOJJ.~u~1t'riwiJJl'ft=7tJX!ti'riW11f ~ r'BJ:JtJ][ Lt::. tJ 0) ~ &m9 
6 ('.: ~ /J{W~ L Po 1:1U?t..it, 3 5 0 n ID"" 8 0 0 n mt=t~tt 67'C~~$:7J\ 8 0 %t::JJ:.OJJ.n 
u~1t'riWiJJl'f~ }iiP6 ('.: ~ /'J{W~ L <' t~(=, 7'C~~$:/'J{ 9 0 %t::JJ:.O)j,~~1t'r1t~1JJ\=f/J{W~ 
L v "o J.~~1t,riwiJJl'ft= n&:itx 2: .no 7t ~ filiffiX9 o 2: ~ t= J: VJ, wiJJl'f /\ '/ 1r-:; 2 o OJ%1t ~ 
tffJf!JU9 6 ('.: ~ /J{c ~ 6 /J'> G cdb 6 0 76JX!ti'r1WJ1f 2 6 ~i3'£7'C~~ 1 0 /J'> G OJ7't~ 9 0 %t::J 
J:.JX!ti9 6 tJ O)/'J\5tf ~ L <' t~(= 9 5 %L::JJ:.JX!ti9 6 tJ OJ/'J\5tf ~ L v ,0 ~ k, 76JX!fi1l'1W 
J1f 2 6 ii~7'CWJ1f 4 o /J" G OJ:l't~ 9 o %t::JJ:.JX!ti9 6 tJ OJ/'J{W~ L <, t~t= 9 5 %t::JJ:.JX 
!ti9 6 tJ JJ/'J\5tf~ L v "o 7'CJX!ti11'1WJ1f 2 6 t=n&l[Z~ .h67'C_m~f~imX9 6 ('.: ~ (= J: ~J 3'£7't~ 
iM'. 1 o o /J" G OJ7't1Czt") I±\ L 3t1J$: ~lo:! J:. 9 6 2: ~ /J\c ~ 6 o 

(0039] 
3'£7'C~U"L 1 o o OJ]f;ifJit~t= fI,~.t:itct v '/J{, !l!:fr@_1Jf*, !l!:fr -V1J1t, !l!:fr/\" H~ ~,OJ$" Jt; 

JfJ>!1\~ L -C f:J J:Po [l1]1'1f~2 7 ii, ~D1Jrtut:::tl1:/J\-:7 -CP6 C: ~ /J{W~ L PfJ{, fm>[j\c t.R: 
t ,0 [l1]1'1f~ 2 7 OJJF;t~li!l!:frP3 Jt;t~, !l!:fr;f~ P3 Jf;)tk, !l!:fr§." Jt;Jt;>!1\tct ~, ~ 1*6 ('.: ~ /'J\c ~ 6 0 

(0040] 
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t.XT, :6i'i~tt \ : -:J P -c ~$ .izt 9 6 o 
0'£7t~-=t"-) 
3'e7t~-=t'-li, £tJLl:J: G a A 1 N, Z n S, S n S e, S i C, G a P, G a A 1 A s 

, A 1 N, I n N, A 1 I n Ga P, I n Ga N, Ga N, A 1 I n Ga N~O)-='¥-ijl1*~ 
3'e7tri ~ L -C Jt;nX; LJ: '8 O)f.J\5lf}!~H=m PG .ho !J\ (:: tlt:W~i: mJ.E ~ .hlJ: Po 3'e7t l:::°- :7 
i&:-ftf.J\ 3 6 0 n ID'"'-' 5 2 0 nm(:~ 6 B O)f.J\5lf~ L PfJ~, 3 5 0 nm~ 8 0 0 n mO) B 0) 

t>litti96 (:: ~f.J\c:e-60 t'¥t:, 3'e7t~-=t"-1 0 li4 2 0 n m'"'-'4 8 0 n mO)oJ:?JBt;O)*Ri~ 
-ft~JU~t:3'e7tl:::"-:7i&:-ft-~~9 6 '8 O)f.J\5lf~ L Po 

(0041) 
3'e7t~-=t"-li, 7 ::r--,-f A 7 'Y 7°J!':j11j]g0) B O)~{iJii9 6 ('."_ ~ f.J\c :e- ott!t 7 ::r--,-f A /;j'ry //j':j11j 

]£0) '8 0) '8 litti9 6 (:: ~ fJ\c :e- 6 o 3'e7t~-=t"-O):=k:e- ~ lit'¥t:~NJ.E ~ tl9, D 3 5 O µ m, 
D 5 o o µ m, D 1 mmu) ti O)tct ~,ti litti9 6-.= ~ f.J\c :e-60 ~ k..3'e7t~-=t"-ti~~11!'!!lim 
9 6--= ~ fJ\c :e-, ~-c roJfi~O) t> O)c t> J: <, xO) ~me~ 7J: 6$ · ~ · ~0)3'e7tE.~~ 
9~li~O) '8 O)c ti J: v \0 

(;ft!1ijl'f,;'\ ';/ Jr-y) 
w1 ijl'f ,;'\ 'Y IT - :/Ii, ~<1!·B~1t'i'1lY1 ij\=fiP G tct 6 l~1 ijl'fi'J'~ ~ 1) - F ~ ~ ~ L, ~1*mtlf~ L -C v \ 6 

o w1ij\=ff\,;;Jr-:Jii, 3 5 O nm~8 O O nmt::B~t67CJYJti$fJ\7 O%t11:,c~6f.J\ 
4 2 0 n m ,..._, 5 2 0 n m UJ7'CJ:YJti$f.J\ 8 0 % l,,j,l:, c ~ 6 2:: ~ f.J\t'¥1: 5lf ~ L Po ~ k.., 3'e7't 
~-j'-0)3'e7[;i'fJ~IJ~~'E€7t*7JJJ1[0)3'e7[;~J{t~~ ':.}:)Pc ra'JPJXJ[fi$~~L -CP6 (:: ~ fJ\5lf~ L l\ 

(0042) 
w1ijl'f ,;'\ ';/ IT-:Jti, :9Hi;mJ ~ ~1JtUOO ~ ~ -1::,mJ ~ ~~9 6 0 w1ijl'f,;'\ ';/Jr- y 0)~1JtUOOtJ\ G 

1) - Ff.Ji~tl:\ L -C P6o ffl1ij\=fi'J'~~ 1) - F ~ (ifil:frroJ~TIQ(:Jf;/$<;~ tl -C P6o (:: O)ilterroJ~mJ ~ 
~ID]~tl]~I~c]f;/$<;~.hk..(:~~~~96o 

(0043) 
w1ijl'f ,;'\ 'Y IT-:/ O)~JF;ti, m:frll1L1J1*t= ~NJ.E ~ tl 9m:fr v :/Jtf, m:fr/\fiH:t:X.iifthvJ:$flj Jt;Jt; 

tk ~ L -C '8 J: Po ~ k.., ~ -1::, 00 ffiU 7J" G ft -C, m:fr ~ flj lf~, m:fr Im flj Jt;, m:fr Jiflj Jt;, m:fr 1\ flj Jt; tct 
~, 0) Jt;t~ ~ ff 6 .::: ~ '8 c :e- 6 o 

(0044) 
w1ijl'f ,1'\ 'Y IT - :J ii pg Ji;TIQ ~ pg ffiUOO ~ ~ t'¥-:J [Ll]i'J'~ ~ lf~.m<: L -Cl \ 6 o [Ll]iJ'~vJ pg Ji;TIQ \:ii 1) -

F ~ jlljc!I'L L -C P 6 c [Ll]i'J'~li~ l:,mJffi!Jf.J" G ~ -C, m:fr P3 Jt;Jt;tk, m:frt~ P3 Jt;tk, m:fr Im flj Jt;Jt;>f*, 
m:fr:$flj Jt;Jt;tk.& u.::: .n is O)~Ji l@J-tttct ~"fi l:! O)JF;>f* ~ff 6 .::: ~ tJic :e- 6 0 [Ll]i'J'~iirm o :/JrO:H: 
tfA!Ji 6 Jt;tk ~ tct "J -C P 6 2:: ~ !Ji5lf ~ L pfJ\, faj>f* ~ 7J: "J -C P -C ti N:Po [Ll]i'J'~ii~ G /J"iJ:iJl 
f4~i0t~t-C l:>N:Pf.J\ *D'iH:~mtJ-..p[Ll] 8 ~i0t~t, 7t~J'1BG5L ~-ti' 6Jt;tk~ L -C '8 J: Po 

(0045) 
1) - FliJEJ\~xi ~ tct<S J: ~ '=fiff).EO)Fs~~~g;g~t-Ci0t~t-CP6o [Ll]i'J'~vJpg).EmJO) 1) - F 

&cff~iijl'f,1'\ -y IT-:/ O)~Ji;TIQ 0) 1J - Fli ;>( 'Y ::t-:9l1II ~JliE L -C P 6 o 2:: 0) ;>( 'Y ::t-9l1Iltiffliijl'f 
JX,<;]f;i* ~tl] ~) te 9~iJ t=1r ~ ,::: ~ B c :e- 6 fJ\, T/1) .;<. 'Y ::t-:9l1II ~JliE L k.. 1) - F 7 v -1>. ~ m 
P6:1]fJ\5lf~ LPo ~:1], 1)- FO)ffiUTIOli;>( ';/ ::t-:9l1II~JliEL-CPfctPo 
c w1 ijl'fi'J'~, w1 ijl'f m<:Jt;w) 
w1ijl'fi'J'~.&u"*~iijl'fm<:Jt;1*0)*t'f1lii~M~1tttffl1ijl'fc ~ o 1- 1J Y:; /~~ij!1*:c~::t-Yw1ijl'f ~ m 

P 6--= ~ !Ji5lf ~ L v 'c ~ k.., ~M~1tt1ffl1ij\=fii, ~~**70, ~1t~1Jll:.J'fll l~Uf'Ht, 7GJXJitii'l'~ 
tt, ~~Jt.t]1[t;t, ~~1tfil~i~~t 7t3Z:J.EJ'fll ~J'f!J~~~c:e-60 7tJXJitii'l'~ttii=~1t+:7 /~ 
}iiP, 1 0'"'-'6 Owt%Jt.t]1[~tl-CP6 0 

(0046) 
ffl1ijl'f,;'\,;;Jr-:Jii, l:,.iztO)Jf;~H:~NG9, ~<1!6~1t'11:l~1ij\=fO)~f:>, :c~::t-Yffliij\=f, 3t'l'i:c 

~ ::t- Ywim=L y 1J ::i - /w1ij\=f, 3t'l'i y 1J ::i- /t~1ij\=f, Y :7 1J v- 1- w1ij\=f, r; v :7 /f~im'rh" 
I~ 7;t: 6 £if./J'> G ~tR ~ tl 6 :':V' tct < ~ B 1 fi '= J: V) Jt;/$<;9 6 ,::: ~ !Ji5lf ~ L p 0 t'¥ t = :c ~ ::t- Yl~1 

ij\=f, 3t'l'i:c~::t-Yffliij\=f, Y 1J ::i-/,ft!iij\=f, 3t'i1:Y 1) ::i-/,ft!1ijl'f!Ji5zt~ L Pc 1JU:tli, 1' 1J 
:7" 1J Y:; Jv ,-f '/ Y 7 ~ v - 1', *~1t ~·A 7 ::r-- / - Jv A:; :7" lJ Y:; Jv :c - 7 Jvfth J: ~J 7J: 6 
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:r.~:\-YtYiij\'f~, ~:\---!Tl:::: Fo~*7:7 Jv~, 3-/<7-Jv~:\---itl:::: Fo~i<.7:7 Jv~, 4 
- .-;1. 7 Jv~ :\---it!:::: F o ~* 7 :7 Jv~fth J: IJ t~ 6 ~~*W ~ ~, :r. ~ :\- Y iji ij\'f.A.. :'13 .m ~ t~ 6 
J: ") ~jfJlf!~ff:t'J LJ:~e~BJjt~~ff:iJW 1 0 0 :m.m~~A.., 11~11::i1E_~:~u ~ LLD Bu (1. 8-Diaz 
abicyclo(5,4,0) undecene-7) ~O. 5m.m~~, J.l1JJiJ!k~~L'L:r.7v>::7"1J::::r-;v~lm 

.m~~, ~1tcr :>r >~JI:¥.+~ 1 o :m.m~~, 71'7 .AmMt~ 5 o :m.m~~~no L, 1Jojt<'H= J: vJ ~~nlfl 
'::u~itJ:XMS~ it B .A 7-Y:1t L k.IJf!l~t~:r.~:\-yijiij\'f~JiiVtW ~fr!Jii9 6 2: ~ fJic ~ 60 
( lJ - ~,, lJ - F 7 v - b) 

1J - F 7 v - A ~j>'f'-tjji*:OJ~f~UJX ~mp o c: ~ tJie: ~ o tJ\ ~~-'?[l!J 8 ~ ~~t t-=~mu)j 
1:> }iiP6 2: ~ fJiC: ~ 60 

(0047] 
1J - F 7 v-1'. ~i, ftjjt~OJ~~tjj,::tJ-ts ttl[~;IJoI-'\=':r. 'Y 7 > ::7"1JoI~~ff ~ t-:: t> OJC: 

~ 6 0 :r. '';/ T > ::7";1JoI ~ ;f1J-: 1) - F 7 v -b tiIDfOO~)[j\,::;Btr \ L [l!J 8 fJi~}rX: ~ .h L .:8 V)' 

fyiij\'f$<:~1* ~ O)tff~ 1!1: ~ loJJ:.9 6-:= ~ fJiC:~ Oo 4'¥,::, ~p 1) - F7 v-b ~ }iiPk.~t'J 
, tT-ts ttl[~;IJoIC: ~i lJ - F 7 v -b ~ ijiij\'fmt~it ~ tff~1!1: ~ J:.~·:f .Q k.tb, ~~-'\='[l!J 8~1*: 
~~}lx:~it.QfJ\ -fO)~~, [l!J[J]f;i;k:ii1J\~ < t~.QOJC:, tff~1!1:rtul:.OJ~;IJ~ti1J\~ Po L 
iJ' L, :r. '>' 7 > ::7"1JoI e: ii, 1; - F 7 v-1'. OJID[OO C :r. '>' 7 > ::7"~~:7t) ~~:7t9 ./'('Lt:, [l!J 
8~tk~~,llx:~it 6-:= ~ fJiC: ~ 6 OJC:, 1J - F7 v-1'. ~ ijiijl'fmt~1*~ OJtit'JOOf.ilfJi*~ 
< c ~, J: vJ tff~1!1: ': ~1J-ijiij\'ff\ 'Y Jr- y ~ .Jlx:~9 6 2: ~ fJic ~ 6 o 

(0048] 
-1Je:, ft}j)tf\O)~~tjj ~n-ts ttx < noI1Jite: ii, n-ts ta~'= i=F -J ~2f!JO)~ite:, ~~ 

~~J1a'=~9 6 il'.JiifJir'BJ < 7:r_ vJ, lJ - F 7 v-1'. OJ~1til'.mfJir'BJ < t~ 6 0 -t:- .nt=xt L, :r. 'Y 

7 > ::7";1JoIC: ii, tT-fs ttx~ Jii~2I!Jii(i}iiit9, 1 7 v-L~ t-=: VJ OJ/'\ 'Y !r-Y:OJI{X ~)~!Ji 
$P~t'Jii, 1 /'\ 'Y !r-Y:~k. tJ OJ 1; - F7 v-b~itil'.Jii ~3Z.'11ffit::9 6-:= ~ fJiC: ~ 60 

(0049] 
:r. '';/ T > ::7";1Joiii, 1) - F 7 v-L ~ffetifil9 6 J: ") '=~mt9 6 ft!!., ffetifil L 7;r_ Pf.'E&l=J=l 

00 OJ .:Jf.iJ" G :r. 'Y 7 > ::7";1JoI ~ff -J t> OJ C: ~ ~ 'L t> J: t 'o 
(0050] 

tl] VJ x~~~ii, ijiij\'f$<;7f;1t~·fl)l!!J=11t L -Cijiij\'f/'\ '';/Jr- y ~ Lt-=:~, 1) - FfJiJEjl-xi ~ 
f~.QJ:"),::]f;$<;~.hLPQ 0 ~k_, i;7J!J_);:~~~ii, ijiij\'f$<;]f;it~-1;7J!Jif[9.Q~(=, 1}- F~ 

tlJIDf9 6 OOfi~;t--t~ < 9 6 J: -J t=~iVt~ .h -cit 'oo ·fJU.:ti:f, JEjl-xiOJ 1J - F ~ t~ 6 J: -J 
'=t~il!1Jio:H=-tn VJ x~~~~~~t, ~ t-::, ijiijl'fmt~1t~il)l!!J=11t9 o~O)tlJ [tJ te L~~nt=!f§:'1:'!9 
61.1LU'r (:: t7] v) X ~ ~~ ~ ~~t 6 o k. t:! L, lJ - F 7 v - L 0)-~~fJi,~£~ L i:r_ P J: ") '::, )Ui 
, ijiij\'f /'\ 'Y !r -Y: OJ~lt:lUOO t:: 1) - F ~~It~ it 6 t-:: tb ':: 1J - ~, 7 v -L OJ-~~~ 111!*6 L 'L 
.:B < 0 !!'-"( y >.If Y - ~ m 1r '-ctyiijl'f}lx:~1*~ !!'-"( y > ::7"9 o t-= tb, -tlJ [tJ x ~~~ii, ~&-u 
Hf!tiL < iir4t0i=i:~J~lf1t=~mt~.h'LP6C: ~fJitif~ Lt'o 

(0051] 
1)- ~'7 v-L~i, 1:1U.:tit» ~9':, 1) >~fa], falt'J~i;r_~"O)~m_R.ijl1t~JiiP'L~.Jlx:~.h 

6 0 ~ f-=:, ¥E.7't~-f"-fJ'> G O)xO) BZJ1J'i-'¥ ~ r'B]tD 6 k. &) ,::, ~J.t 7 Jv 2- ~ ry L, fal&D°"~l;r_ ~, 

0) ~~ ;>< '';/ :\- ~ 1J'ffi. 9 -:= ~ fJiC: ~ 6 0 tl] IJ x ~ ~~ ~ ~ ~t t-=: 13Z-'? :r. '/ T > ::7'':9l!:f I~ ff"? t-=: f:~: t~ 
~"J:.~2I!J~T~2fk!~ct'K.:7f.12-u¢JUI=~~/( '';/ :\-~1J'ffi.9C: ~fJitif~ LP/Ji, 1)- F7 v-L 
fJi~~11~11::1!1:ijiij\'f ~ -1t}lx:~ ~ .h 6 ¢JU(::~~/< '>' :\- ~ tJffi.9 2: ~ t C: ~ 6 o 
c n i.t. ~~t:t > 
itrr~~ltOJt:tfHi?.M~11::1!1:ijiij\'fC:~60 1.~5~11::1!1:ijiij\'fOJ -J 'ls, :r.~:\-yfyiij\'f, 3t'l1::r.~ 

:\-yfyiij\'f, Y 1J ::::r - >fyiij\'f, 3t1!1: Y 1J ::::r - >fyiij\'f, 7 ::7 1J v - !'- tYiij\'f, 9 v :7 >ijiij\'ffJ" G 
t~6tif-iJ"GmtR~.h6;t't~ < ~ t> 1 fi,::J: VJ ~.iVt96-:= ~fJitif~ L <, 4'¥t::r.~:\-YIB1ij\'f 
' 3t1!1:X~:\-yijiij\'f, yl) ::::r->ijiij\'f, 3t111:Y 1) ::::r->fyiij\'fiJitif~ Ll\o itrrir~t:tii, ¥E 
7't~-f"-~1=*~196k.tbil~J1lOJl:>OJfJitif~ LPo ~f-=:, iirrif~t:tii, lffit~~·l1:, lffiti®'el1:, lffit:l't 
11'1\::f-1'.hk.wiij\'f~ JiiP 6 2: ~ fJitif ~ L Po it rrir~Hti, fiff/.EOJ~i'H~~t~k.it 6 k.tb, 7 -1 

7-, t~1'1&*1l ~JI:'f'.')., ~7'tWJ1l, f'Zl1f'i 1!1:WfliJ"Gt~6ti$fJ"Gm:fR~tl-6;t't~ < ~ t> 1 fi~ 
~ff:.596 2: ~ t>C:~oo itrrif~Hrf:tt::id:.t~1'1&*1J~15-if~it'L t.R:Po ~tf$']7;r_t~l'1&*1J~ L 
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c ii, 7- ::7 >M,r\ 1J r/ l>., M1t-T ::7 >, M1t7 Jv ~ _::::::.. r/ L, M1t:Ei~~~3tt.@H=ffl1t 4 6..: 
~ ir"-C ~ 60 ~ t::., ptf~~OJ~Bz~~ 7:J '>' ~ 9 6 § lfJc~~-\'='~~OJ~E*r.'J.-\'='~E,gJtf.'J.~ 
13-~~ito..: ~/J{c~6o ~GI=, lt11:.if~;j;,t,i, ~7G~~iJ"GOJ7't~a&1fX,L, i&'.~3{~9 
6~7'tWfi~13~~'f:t6(:~Bc~6o 
C~xWfi) 
~xwfiti, ~x~~iJ" 1~ OJ:l't~ a&itx. L~tct .;s iBz~O)*'=~&:ffe3£~9 .;st O)cdbt1At J: 

t "o 1JU:Zit, Eu, Ce ~OJ 7 > ::7 / 4 F*JL~c_::f:J:::Jli\~15~ t16~1tW*~7Glt · ~~ 
1tW~~7't1t · -f:T-4 7P >~~7't1t, E u~OJ7 >::7 / 4 F*, Mn~OJ~fj;~~~~O)jL 
~'= J: t? .=£(= 1-titr ~ ;f1'6 7 Jv7:J 1J ±'1~JV' 1=1if>7 /'\ ::7 4 ~ ~:l'tft, 7 Jv7:J 1J ±~~~* r/ 
~/,PJT'>~x1t, 7 Jv7:J 1J ±~~~7 Jv~ >M:!1l[~7't1t, 7 Jv7:J 1J ±~J:r4~:!1i[, 7 Jv 
7:J iJ±~fiJihtw, 7Jv7:J 1;±~7-/J:JJv~ ~, 7Jv7:J 1J±~~1tJ:r-1~, ifJv-Y>Mtii[, 
)ZJi, c e ~OJ 7 > ::7 / 4 F*:lL~c .=El: 11~15 ~ t16 :ffl±t1l7 Jv ~ >~tii[, :ffl±~ J:r 4 ~ 
tii[)UiE u~OJ7 >::7 / 4 F*JL~c.=E'=~i\il5~t16~~&V'~:ftiU81t~iJ'G~it.t160' 
tct < ~ B "'>9;f1iJ> 1 J.,:Jl:_ c db 6 (: ~ /J{3tt~ L" 4 o J:!ltfJU ~ LL' ~gcO)~xlt~ i!ffl9 6 
c: ~ /J{c ~ 6 iJ\ ..: .f'LI::: rN/E ~ ttid: Po 

(0052] 
Eu, Ce ~OJ7 > ::7 / 4 ~'*5L~c.=Ei:::~i\il5~ t16~1tW*~7Gf:;fli, Mz S i 5 N 

s : Eu, MA 1 S i N 3 : E u (Mii, S r, Ca, B a, Mg, Zn iP G~ittt60' 
tct < ~ t 1 fiJ.,:Jl:_ c db 6 o ) id: ~'/J{db 6 o ~ t::., M 2 S i 5 N s : E u OJ ViiJ"M S i 7 N 
1 o: Eu, Mi. sS i 500. 2Ns: Eu, Mo. gS i 700. 1N1 o: Eu 
(Mii, Sr, Ca, Ba, Mg, Z niJ>G~iitt60'iJ: < ~ B 1 fil:Jl:_cdb6o ) tct~' 

Bdboo 
(0053] 

E u, Ce ~OJ 7 > ::7 / 4 F*:lL~c .=ti:::~i\il5 ~ t16 M~1tW*~7't1tii, MS i 2 O 
2N2: Eu (Mii, Sr, Ca, Ba, Mg, ZniJ~G~ittt6j,-'tct<~tlfiUl:_c 

db 6 0 ) tct ~'/J{db 6 c 

(0054] 
Eu, Ce~0)7/::7 /,,[ F*JL~c.=Ei=~i\il5~t16-ft-17P/~~7't1tii, Mp/2 

S i 1 2 - p - q A 1 p + q 0 q N 1 6 - p : C e, M- A 1 - S i - 0-N (Mii, S 
r, Ca, Ba, Mg, ZniJ>G~iitt6/J;•tct< ~B lfi].,:Jl:_cdb6o qii0"--'2. 5, 
p Ii 1 . 5 '"'-' 3 c db 6 o ) tct ~'/J{db 6 o 

(0055] 
Eu ~OJ 7 > ::7 / 4 F*, Mn ~OJ~f$~~*0)JL~i= J: vJ .=E,=11~15~ ;f16 7 Jv7:J 1J ± 

~/' P if> 7 /'\ ::7 4 ~ ~7't1t'::: ,i, M 5 ( P 0 4) 3 X : R (Mii, S r, C a, B a, 
Mg, Z niJ"G.J~ittt60'iJ: < ~ t 1 fiJ.,:Jl:_cdb6o Xii, F, Cl, Br, I iJ"G~it 
t160'7J: < ~ t 1 fiJ.,:Jl:_cdb6o Rid:, Eu, Mn, Eu ~Mn, OJP9;f1iJ:-. 1 l?Ll:_cdb 
6 0 ) tct ~'/J{db 6 0 

(0056] 
7Jv7:J 1J ±~~~* r/M7' P J,t' >~7't1t'::: ii, M 2 B 5 O g X : R (Mii, S r, C a 

, Ba, Mg, Z niJ>G~ittt6:}·tct < ~ t 1 fiJ.,:Jl:_cdb6o Xii, F, Cl, Br, I 
iJ>G~itt16j,-'fct < ~ B 1 fil:Jl:_cdb6o Rii, Eu, Mn, Eu ~Mn, OJP9;f1iJ> 1 
l?Jl:_ c db 6 0 ) tct ~'/J{db 6 0 

(0057] 
7 Jv7:J 1J ±~~~7 Jv ~ >Mtii[~:l'tlt'=ii, Sr A 1 2 O 4 : R, S r 4 A 1 1 4 O 2 

5 : R, Ca A 1 2 0 4 : R, B a Mg 2 A 1 1 6 0 2 7 : R, B a Mg 2 A 1 1601 
2: R, B aMgA 11oO1 7: R (Rii, Eu, Mn, Eu ~Mn, OJP9;f1iJ>l l:J 
l:_ c db 6 0 ) id: ~'/J{db 6 0 

(0058] 
7 Jv7:J 1J ±~fi:frt1tW~7't1t'::: ,i, L a 2 0 2 S : Eu, Y 2 0 2 S : Eu, Gd 2 0 2 

S : Eu tct ~'/J{db -be 
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(0059] 
C e~0)7 /!J / 4 Ff?~:rc~c_::EJ~:Jli\~15~ti6~±~7 Jv~ /OOttli[~7[;1:;tq:::ti, Y 3 A 

l5012:Ce, (Yo. 3Gdo. 2) 3Al5012:Ce, Y3 (Alo. 3G 
a o 2) 5 0 1 2 : C e, ( Y, Gd) 3 (A 1 , G a) 5 0 1 2 : C e O)*Jiffl<:.:Ctc~ 
~ti 6 YA G 7(~~7t1*tct ~,f.J\~ 6 o ~ k.., Y 0)-fj~:g L < ti~fj~~ T b, L u ~c @'.~ L 
k.. T b 3 A 1 5 0 1 2 : C e , L u 3 A 1 5 0 1 2 : C e tct ~, B ~ 6 o 

(0060] 
..Z:-O)f-l!I.0)~7[;1--;f,:::ti, Zn S : Eu, Zn 2 Ge 04 : Mn, MG a 2 S 4 : Eu (M 

ti, Sr, Ca, Ba, Mg, Z n!J"G~titi6;!-'tct < ~ B 1 fi!L?Lic~6o ) tct~,f.J\~ 

60 
(006 lJ 

2: ti G 0)~7C1tti, ~):g:g L < ti 2 fitJJ::JJih-i'J;bit-C f!.F!i9 6 2: ~ i::: J: tJ, ~e, ~ 
e, ~e, :#E.~~~O)fth, -:=tiGO)$Fa~e-c~0~~q;e, ~~e, :®:etct~~O)e°*~~l[ 

9 0 -:= ~ f.J\c :e- 0 0 
(0062] 

( ..z:- O)fth) 
3'£7C~U"Li:::ii, ~ Gi:::'f=*~I~~~ Ll:'Y.:r--7--:~l47t- F~~~t6c: ~ tJc:e-60 'Y.:r­

-7-- 3l4 ;;;t- Fti, 3'£7[;~~ ~ mti --C [l!]fj~oJ i*Jji;[filO) 1J - Fi:::~@'.9 6 2: ~ f.J\c :e- 60 ~ 
k.., "/ .:r--7--!J"47t- Fti, [l!]fj~O)i*Jji;[filO) 1J- Ft:::~U"L~ti, -t:-oJJ::.(:::3'£7'[:~~~~@'. 

90mm<:~~62:~1:Jc:e-60 D280µm~4~0)~ D300µm~4~~1:Jf!ffi9 
6 2: ~ f.J\c :e- 60 
( 5g 1 0) ~ME 0)1bf~1H::: 1ik 6 3'£7t:~ U"L 0) ~JB::JJ$) 
5g 10)~1JlEO)]fj!~U:::1ik63'£7t~@'.O)~]g1J$t=:-:JP-Cg5lBJI960 [ZJ4 Ii, 5g 1 0)~1JlEO) 

1b~'=1lk63'£7t:~@'.O)~JB::JJ$~~9lHUld!ff00[ZJc~6o [ZJ 5 ti, 5g 1 0)~1JlEO)Jf3~1=1ik 
6ift!iijijffl<:7f31* ~~9-ifOO[Zlc ~ 0 0 

(0063] 
5g 1 0)~1JlE0)1b~i=1ik63'£7t~@'.O)~]B:1J$ti, -tl] if) :X:e-f1f~2 1 a ~~~tt-: 1J - F7 v 

-b21~l::.~~61~~~~62~c~h-~~I~~- l::.~~61~~~~62~-C~ 
,ij.~ ~ tik..~~ 6 0 i*J (:::, 7t:B~Jti 1!4.*7!71§f 2 6 /J\-3i:f ~ ti6 ~M~1t1!4.ift!iijij 2 3 ~ J-.. 7 /A 7 
7 · ::c - Jv FL -c, ') - F 7 v - b 2 1 (:::,ft!i ijl'fo)(;1b1t 2 4 ~ 1bQ)<;9 6 If_¥~, -t7] ~J :?\: :e-:g~ 
2 1 a '=~ci--J -Cif§iijijffl<:Jf31t 2 4 ~ 1) - )--:' 7 v -b 2 1 ~ ~ -!;7]Wf9 6 If_¥~, ~i:r9 6 o 

(0064] 
~9, J-..7/Y-77. ::C-JvF(:::ffiP6l::.~~6 1 &u"'~~~6 2/J'>G~6~~6 0(::: 

-:J v \ -C gstBJI9 6 o 

(0065] 
J::.~~ 6 1 ti, J::.~~O) J::.fj~~*~Q)(;9 6 f ;fjJ0)2js:1--;ftzf~ ~, 2's:1ttzf~O)}fffi}fj~;lp I~ ~>[;f\(::: 1bffl<: 

~ tit-=~~:g~~, ::z!s:t:ffj~/J" G ~I±\ L t-=:~~0)~1±\tzf~ ~, ~~fj~O)-fj~~=*-¥7'Jlo:Jt=:ffetiffi9 
6~-=EAD ~ ~i:r9 60 

(0066] 
~~tzf~ti, ::zls:1ttzf~O)~ffiJtzf~/J" G ~lh~J=~I±\ ~ti -c .:t3 !J, tJ!iij\'i,Jft1bft0)5g-~~UOO, M=~ 

~oo, m-~~oo&am~~~oo~..z:-ti~tim<:1b96M-~~~ m=~~~ m-~~ 
f1f~& u'\M ~ )}~f1f~~1/ffi:t -c v-. 0 0 tlP ti, ~~f1f~tiift!iijijo)(;1btf O)~}~~ Q)<;1b9 0 f1f~n-c ~ --J 

-C, -¥001~-ft-1J1b,:::1bffl<; ~ti -C P 6 o ~~fj~0)1b~ti, PfT~O)fyiijijffl<:1b1t0)1b>[;f\t=:J!G t: -C 
]001iMffl<:9titi J: v \c 

(0067] 
~l±\f1f~tiJ-..7-YY-77 · ::c-;vf'0)~'=1J-F7v-b2 1 ~ti~!R96f1f~nc~--JL, 

..z:-O)ti~!Rf1f~ni=~M~1t'l4.wiijij 2 3 f.J\ifiEti~~ ~p J: 7 '=9 0-:= ~ i= J: if), 1J - F7 v-b 
2 1O)-fj~f.J\fyiijijo)(;M1t24 /J"GlMl±\~tl6lMl±\tzf~~Jf3Q)(;c:e-6o ~1±\tzf~ti, 2js:t:ffj~/J"t~ 

~]'J':::~l±\L-C.:t3!1J, ~~'=lttl~ti6J:7i:::Mffl<;~tl-CP6o ~1±\tzf~ti, 1J-F7v-b 
2 1 ~ti~!R96f1f~jt!J>;-ifj:fH:::Mffl<;~;h-CP6o tJ!iijijffl<:1b1t2 4 O)J::.rnJO)rnJfi~k.. ~J t=:~1J-$ 
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J: < [l!J1'jB~~mt9 o t-:: 66 '.:::ii, ~ 1JrtuiJ\--:J~Fifll>~,H=~d:\1'jB/J\7f~mt ~ .h, ~~d:\1'jB\-=: .BP c 
-t OJ~j]loJiJ" G 9 o 0 

1JrtuiJ"--:J~Fs~~,=~d:\1'jBfJ\~p)<; ~.ho 2: ~ fJ\:ijt~ L Po 
(0068) 

)i_;\oii, ~~'1t1l':U~1ij~2 3 ~~'iA96t-=:66ccib-::;iL, ~~1'jBOJ!lffrtj=t=*T'itiffi,=, *Jf-11 
[OJ t-=:::&iffi L c ~$<;~ ;h ct-\ 6" i'iA D ii, ¥P3~tk::OJl!f[fil ~~ L, ~IA D OJ), D 1'j~:7fiJ\ G 
d:\ D 1'jB:7f t-=: [OJ ~tc $~/J\~ < t~ 6 J: 7 '-:~mt~ ;h c P 6 o 

(0069) 
~ t-=:, ~~t=CRl~ii Lt~ PiJ\ J:.~:!fil 6 1 OJ J:.1'j~t-=: ii, :2(s:1t1'jB~::&iffi9 6 ~ /rE!fi/\:flfJ\~ 

mt~ t1ci\6 o ~ /tE!fi J,.-JUi, J:.~:!fil 6 1 iJ" G t~1ij~,Q)t~1t 2 4 ~ ijR,:!fil9 6 ~ ~ t-=: ~ / ~ tE!fi 
A~ .g- o k 66 OJ:fl c clb o o 

(0070) 
T'~:!fil6 2ii, fiff'.ZEOJML7f.~~9otJXt:fcclb-::;ic, *OOfJ\Jf-tE!t=~mt~.hcPoo T'~ 

2f16 2 ii, J:.~:!fil 6 1 ~ t¥JIJ~ ~ .g-6 2: ~ '= J: VJ, ~Fs~:gB~ mt7f~9 6 ti OJc clb 6 0 

(0071) 
jX,,::, ~WJ]£If'E,,::--:J Pc g52,B,FJ9 6 o 

(0072) 
I} - F7 v-L 2 1 ii, t7PJ x~:g~ 2 1 a ~~~tt-=:{gz, ~~~ 'Y ::t-9l1H!l. ~ff-::;i L .:t~ < 0 

(0073) 
~ 9» tl] VJ X~ifB 2 1 a ~~~tk IJ - F7 v-L 2 1 ~ J:.~:!fil 6 1 ~ T'~:!fil 6 2 ~ct~ 

;J;.12:A:J-o J:.~:!fil 6 1 ~ T'~:!fil 6 2 ~ ct~;J;.~ce"C: ~ '.::: J:-::;> c~2i'J 6 o pgt-=:~Fs~fJ\~~t Gtt 
oo 

(0074) 
2: 0) ~ ~, [l!J1'j~ 2 7fJ\~p)<;~;ho13LU"Lt-=: clb o tl] i) X ~:g~ 2 1 a fJ\ J:.~:!fil 6 1 0)~9 o ~ 

d:\1'j~ ~ T' ~:!fil 6 2 ~ct~~ ;ho J: 7 '=Jl§cil"l9 0 0 ,:: ;h(-=: J: V) tl] tJ x ~1'jB 2 1 at= .B~t 0 I} 

- F 7 v - L 2 1 OJ/\ 37 --:J ~ fJ\:ff!JltU ~ tl, /\ IJ OJ:¥e± ~ fl\~9 o ,:: ~ fJ\c ~ o o 
(0075) 

!xt=, J:.~2!'16 1 ~ T' ~2!'16 2 ~ ct~;J;.~ ~ ttt-=~:!fil pg t-=:, 7tB~Jti'l1=Jf7011f 2 6 fJ\~~ ~ 
;h 0 ~<'!11,1tt!:tJ1ij~ 2 3 ~ f> 7 /A 7 7 . =E- - }v FL L' I} - F 7 v-L 2 1 t= t~1ij~,Q)t~1t 
24~~mt96 

~:!fil 6 o pg t=~~t G ttk~Fs~ ,.:::, ii.Ao iJ" G 7tf3Uti1ti:Jo/JJ1f 2 6 fJ\~~ ~ t10 ~~tl,1t1l':tt~1 
ij~ 2 3 ~ii.AL c, pffJEOJifil\.Gt'.~ EE1J ~ ~1JD7L cf> 7 /_A 7 r · =E--Jv F9 oo J:.~:!fil 6 
1~T'~:!fil62~ct7]trJX~1'jB21 af1JlIOJIJ-F7v-L21 ~t~;J;.~/vcPot-:66, 
~~'1t'Pit~1ij~ 2 3 ~ f> 7 /A 7 r · =c - Jv ~'9 o ~t-=:, IJ - ~, 7 v-L 2 1 fJ\7\ 37 --:J/J\9 
' [l!J1'jB 2 7 0) pg Ji;[fil 2 7 a '= .B lt \ L /\ 1) OJ:¥e± ~ trnmUc ~ 0 0 

(0076) 
~/tElf!J\1'jBt-=:~/~tE!fiA~.g---cf~1ij~fflt~W2 4 ~J:.~:!fil6 1 fJ\t~:fRij52.9oo ~2!'16 o pg 

t-=:.BPcpffJEOJifil\.rn'.~1Jo;Z--C1)jll,1t~ffP, -t-OJ{gz, ~:!fil6 OiJ"GtocijR.Lc, fjjtl,1tJ: tJ 
ti r'8JPlfil\.Bt~1JD7L --C:2(s:tl,1t~ff 7 2:: ~ fJ\:ijt~ L Po 

(0077) 
jX,,::, t~1ij~,Q)t~1t 2 4 t-=:~mt ~tit-=: [l!J1'jB 2 7 OJ pg!i;[fil 2 7 a OJ IJ - F 7 v-L 2 1 t-=::¥e 

7t~~l o ~~il"LL, 17'1-\75 oi-:J: tJ IJ- F7v-L2 1 ~~m!fJ,-=:HH0'C:9oo :¥e7t~ 
~ 1 o ~~il"l9 oif'Eii, w1ij~IJX~w 2 4 ~~:!fil 6 o JJ\ G tRijR. L tdgz,=~il"lc ~ otth, f~1 
ij~,Q)t~ft 2 4 ~tl]l!f L11!1!1J=11t L kwiij~/\ 'Y if- y 2 0 (,:::¥e7[;~~ 1 0 ~~U"l L c ti J: l 'o 
~ k, 17 '1-\7 ~ ffl P9:¥e7t~~ ~ 7 .:r. ,--[_A :~l r'J / L c'*~ L c t J: Po :¥e7t~~ 1 0 ~ I} 
- F7 v-L 2 1 '=*~Ltdgz, 'E€7t'.f7811{40~~~Lki'frr1'jM:f3 0 ~[l!J1'j~2 7 pgt,::JE 
t][ L tl,1t9 o o 

(0078) 
!Xt=, t7PJ X~ifB 2 1 a (-=:~f'i-::;i ct~1ij~mt~1t 2 4 ~ IJ - F7 v-L 2 1 ~ ~1:7Jl!f9 oo 
~~OJ[l!J1'j~ 2 7 fJ\~$<; ~ tttd~1ij~IJX~1t 2 4 ii, ~ti9 o [l!J1'jB 2 7 OJFs~'= clb offlU~ ~liter 

$=*c:7t~i ~.no J: 7 '=~-f:/Jrtu}'Iz u~2-f:/Jrtu '=tnittr9 o 0 tnitlfJJ~ii :::1''1 y / !f '/ - ~ 
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m P--C,fi!'fijl'flft701t 2 4 ffiUiJ" G :~l,{ y > ::7"9 0 0 ('."_ .tH= J: v) i:7J~ffll1Hit!!'fijl'flft701t 2 4 ~ 1) -

F 7 v-L 2 1 ~ iJ\!frlD]~OO ~ tct-::> L .B IJ' l) - F7 v-L 2 1 /J\,fl!'fijl'flft701* 2 4 /J'> GE 
I±\ L LV 'Oo ('."_ (/) J:-) (:::1:7] t'J X~i'fB 2 1 a ~~~t 0 ('."_ ~ t= J: ~' tl]~~ no l) - F7 v­
b. 2 1 it0'7'J: < 7'J: ~ 1; - F 7 v-L 2 1 ~ ,fl!'f ijl'fW<:701* 2 4 ~ 0~U~ ~tQJf!JU9 o ('."_ ~ fJ':c ~ 
oo ~t-:, 1J-F7v-L2 1 vJ_1_00t_:ttctd':<, i:7JIJX~i'fB2 1 at:::;f§':139offiUOOtif~i 
ij\'f,J$<;70tf 2 4 ~ *~9 o k &0, 1J - F 7 v -L 2 1 ~ t~'f ij!'f/JX701t 2 4 ~ <TJ*~5~)J'.iJ\f[i] _1_ 
900 
<m 2 0~1il!i07f5~> 

m 20~1il!i07f5~t=1*o 3''b't~l!i'n=-:J i 'L ~£BJJ9 o 0 LR! 6 it, m 20~1il!i070~t=1*o 
3'£7t~i!"L ~~9t41JiLRJ-r:: ~ o c l3J 7 it, m 2 0~1il!i070~H=m i" r; no 1J - ~, 7 v-L ~ 
~9f00l3Jc~oo LR! 8 ii, jg 2 0~1il!i070~t=ti~ot~iijl'flft701t~~9f00LR!c~oc jg 
1 UJ~:filE<TJ]0~t=1*o3'£7t~i!"l'.~ VIVfroJt~v)l~BX~t*o ~ ('."_ 6 it~52,B}j~'§f!fr9 0 ('."_~ti~ 
oo 

(0079) 
jg 2<TJ~:filE<TJ]f5~t:::1*o 3'£7C~i!"Lii, t~'fij\'ff\ 'Y l/- :/ 1 2 0 t::: ~~t G tit-: [L!]ifBr*J t:::3'£7C 

~~ 1 0 ~tii!"l'.9 o o t~'fij\'f /'\ 'Y l/- :/ 1 2 0 <TJ~ _1_00 1 2 0 c ii, p~ifBiJ\pjiJ/1\tk:\:::70W<: ~ 
.h --C Po 0 ;t t-:, lJ - F 1 2 2 vJffiUOOii_l:_OOiJ" 1~ J! --C P3iJJJltk:t:::Jt;W<; ~ .h --C .t~ vJ, lJ - F 1 
2 2 ii, _1_00i:l" G J! --Ct~'fijl'fi'fB 1 2 5 iJ" G-'\:'-'?~1±\ 9 o J: -J t:::Mt~~ ~~t--C Po o ~I±\~ t1 
--C P o lJ - F 1 2 2 <TJ _1_ 00 /&.cf~ !i;OO 1 2 O a , P3 iJJJl tk: <TJ }ii] 00 i'fB:7H i ;>< 'Y ~:%II ~ 1itE L --C 
P o o ~jj, 1J - F 1 2 2 <TJ P3iJill,tk:t1~<TJ~ffiUOO 1 2 O b i'fB:7Hi;i< 'Y ~:%IliJ\:filE ~ t1 --C v" 
tct p 0 ('."_ 0 J: -J t= ;>< 'Y ~:%II~ 1itE L t-= ifB:5t ~ i:z;: < 9 o ('."_ ~ t= J: IJ "¥:EB~ 0.!J~1r1 i'fBtt ~ 0 
tiii5~)J'.iJ\j:f'f 9 0 
cm 2 0~1il!i07f5~t= 1*0 3'£7t~i!"L 0~JB:1Jit) 
m 2 0~1itE<TJ1f5~t=1*o3'£7t~i!"l'.uJ~iB:15itt=.BP--C, 1; - F7 v-1>. 1 2 1 t:::i:tt7J vJ 

X ~ i'fB 1 2 1 a,&. u"'tli'fB 1 2 1 b ~ ~tt o" ('."_ 0tLJ'fB 1 2 1 b 0Jt;tk:ii P3 70tk:c ~ o ('."_ ~ 
iJ\tif ~ L PiJ':, 179 flj Jt;tk:, ;\flj Jt;)[f\fct ~" <TJ~}fj 70tk:->?;f~ P37f3)1:k:7'J: ~, ~1* o (: ~ /J{c ~ o o 
1)- F7 v-b. l 21t:::.BttoflifB1 2 1 b <TJ{1Li!"Ltii:7J VJ X~i'fB 1 2 1 a <TJ}Jtftrl_l:_c~ 
-::> --C, 1LPt:::~~9 o#~Ht.Jltt:::~tt o (: ~ iJ\tif~ L Po tli'fB 1 2 1 b <TJ::k~ ~ ii~'~H:::Fn~t) 
tct P/J{, m'.i:i ~ L --C )iiP.!J~tii'fMt ~ 0tiii5~JJ'.~ r'BJ&0 o±~ii, J1: D <TJ jjiJ{tif~ L Po ;t 
k, .!Jm'.tiifBtt ~ 0*~00tl~t11:tt» tiii5~JJ'.~ r'BJ&0 o..: ~ /J{c ~ oo 

(0080) 
1J - F7 v-b. 1 2 10tLifB1 2 1 bJ111t~~-J J: -J t:::, tLi'fB 1 2 1 b 0Jt;tk:J: vJ ti-'? 

-'\:'::*~ &0 vJfL ~ ~tt o o 

(0081) 
i:7J ~ X~ifB 1 2 1 a ~~~tk 1J - F7 v-b. 1 2 1 ~ _l:_~:ff'l~ T~E'J~ ct~~~13o ..: 

<TJ ~ ~, tLifB 1 2 1 b 0Jltftti~E'lct~~~4:30 ..: tit= J: vJ t- 7 >A. 7 7 · ::e-Jv F<TJP5? 
, ~~11~1r;if1,fl!iij\'fiJ{tlifB 1 2 1 b r*r i:::ffittt~~ 9, tLi'fB 1 2 1 b r*r 0~~tr~11J1.,Wi ijl'f~ ~~9 
0£,~iJVct v 'o 

(0082) 
J:_~E'J~ T~E'J ~ Ct~~~~.ht-:~E'Jr*rt=, 7CBZM1!1.mjliJ{~if ~ t1o~M~1tt£tJiijl'f~ 

t- 7 > 7--. 7 7 · ::e-;v FL --C, lJ - F7 v-b. 1 2 1t:::t~'fij\'fW<;J01t1 2 4 ~701ft9 oo 
(0083) 

,fi!'f ij!'flft701t 1 2 4 <TJ lJ - F 7 v-L 1 2 1 0El±\i'fB:5tt::: ;>< 'Y ~:%II~ 1il!i9 c [L!]J'fB<TJ r*J Ji; 
00, t~i ijij /'\ 'Y /y - :/ 1 2 0 UJ ~ !i;OO 1 2 0 a , lJ - F 7 v - b. 1 2 1 UJ P3 j0)[j\ uJ r*J 00 & u 
-f (: iJ" G }Jl; U' o _1_ 00 t::: ;>< 'Y ~:%II~ :filE 9 o 

(0084) 
i:7J ~ X~ifB 1 2 1 a t:::yci-::> --Ct~iijl'f/JX701t 1 2 4 ~ 1) - F7 v-L 1 2 1 ~ ~i:7J~9 oo 
(0085) 

t1_1_0It'E ~;Mo('."_ ~ t= J: vJ m 20~1il!i010~t=1~~0 3'£7t~i!"L ~H~1~9 o ('."_ ~ /J{-c: ~ o 
o i:7J~X~ifB1 21 a<TJ}Jl;*rl_l:_t:::tLJ'fBl 21 b~~~t--CPot-:&0, 3l,{y/::7''Y-~ffl 
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t "'L 31' --1 :,,<:/ :7'' ~ff 7 ~, t7] !!ff 9 6 1J - F 7 v - b. 1 2 1 /J\:J;· iJ: < 'L 9 cb t.: &T:i t7] !!ff H'¥ Fa~ ~ 
*E*filc~6o ('.".O)~]"ajJ~':J:.ttii, F1Jf~iJ"-:J*EH'¥Fa~c 1)- ~-7 v-b. 1 2 1 t:;;< 'Y 3?9l1 
II~ tL t.: if~5t ~ $ < :::f:f 9 6 3''b't~l!'r ~ t:!I:1~9 6 2:::. ~ /J\c ~ 6 o 

(0086] 
<jg 3 0)~1JlEO)lf5~> 

jg 3 0)~1JtEO)]f5~t=1*63''b't~li'r,:-:Jv 4 'L~52.B}j9 60 LR! 9 ii, 5g 3 0)~1JtEO)~~t=1*6 
3'£7C~l!'r~~9t41J!LR!cdb6c l3J 1 o it, Jg 3 0)~1JlEO)~~t=ttit" GtL61J - F7 v-b. 
~ ~9-'f'-TIOL3Jcdb 6 c jg 1 O)~:filEO)~~t= 1~~6 3'£7t~l!'r ~ i;ivrroJ~JO)~~nX;~t*6 ~ 2: 0 it 
~52,B}j ~~~liter 9 6 2: ~ ti db 6 o 

(0087] 
jg 3 0)~1JlEO)]f5~t=1*63'E.7C~l!'rii, ~Mi~1t1fZO), ~&* 3 5 0 nm/"'-..' 8 0 0 n mt::G~t 

67CB~Jti$iJ\7 0%!,jl:_cdbtJ, *ffiUTI0220b(:;8P-Cwiijl'fif~225~1)- F2 2 2 ~ 
iJ\lltfrfDJ-TIO\:~nX;~tL'LP6wiij\=f/\,yif-Y:2 2 o ~:::f:f963'£7C~l!'rcdb6c 1J- F2 2 
2 lilli;TIO.& cf l:_TIO ': ;;< 'Y ::t 911II ~ 1itE L,, 'LB !'.) , iJ"-:J, *ffiUTIO it;;< 'Y ::t 9l1If iJ\:filE ~ tL 'L v "tct. 
Pif~5t~:::f:f96 0 IJ-F2 2 zit, pff'.J.EO)f!jL:Jf,~:::f:rl,,-C;Gif), fyiij\=f/\";if-"/2 2 00)* 
ffiUTI01i:Jlit=~~~~tt'Lv "oc 2: 0)~~0)-~~:t-:> t.:ffiUTIOffilJ ~ ;b9iJ"t=*ffiUt=5* [t) ili l,, 
k.. IB;TIO 1JtU t: Ii ;< 'Y ::t 911II ~ 1itE t,, 'L P 6 c 2: 0) J: 7 t: 1J - F 2 2 2 t: .)'( "/ ::t 911II ~ 1itE t,, t.: ~ 
~ ~ ~tt o ('."_ ~ i= J: ~J, tii'JTIOfliJ\j:~ x, ¥ EB~O)lJ~'l>iif~tt ~ O)tiii5~J.!t ~ 1oJ l:_ ~ -tt o 
2: ~ /J\c ~ 6 0 :t t.:, 31'--1 :.</ :7" Y - ~ ttiP'L t7Jl!ff9 6if~7t0) 1J - F 2 2 2 0) ML7f. ~~ < 
9 6 ('."_ ~ ;lJ\c ~ 6 t.: &T:i, t7]1!ffH'¥Fa~ O)*E~~ LR! 6--= ~ j:;\c ~ 6 0 :t k.., fyiij\=f /\ 'Y if-y 2 2 
o 0) * l:_ TIO 1JtU iJ" G 31' --1 Y / :7'' Y - ~ m t "-c Y--1 Y / :7" ~ ff 7 t.: &T:i, iJ - F 2 2 2 0) tl] !!ff TIO 
t:.Bt "'L *IB;TI07JloJ (:}Jf u 6 /\ 1J ;lJ\"f=_ t>-'\='9Po 1J - F O)tl]~ffTIOiJ\*@;TIO ~ roJ-TIOc db 6 
~ii, 3'£7C~l!'r ~ ~~9 6 ~(: /\ 1) (: J: IJ 3'£7t~l!'ri:;\'ftJ( < 2: ~ iJ~"f=_ t: 6 ~ii ti db 6 iJ\ 1J 
- FO)tlJl!ffTIOt:~~~~~t 6 2: ~ t: J: !J, /\ 1J /J\*IB;TIO:t c!EaiJ"9/\1J t: J: tJ 3'£7C~l!'riJ\ 
ftjl{ < 2: ~ iiiJ:v "o 

(0088] 
~~it, wiijl'f/\ 'Y 7-v: 2 2 o iJ" is ~te ~ t1J-= 1J - ~- 2 2 2 t= :GP-c, fyiijl'f/\ 'Y 7-v: 

2 2 o O)*Ji;TIO 2 2 o a c~te ~ nt-:jg-TIO ~, *IB;TIO 2 2 o a iJ" G 1:_1J7Jlo:Jt:lltfr~~ t: 
~nX;~nt-=m=TIO~, jg=TIOiJ"G*yiijl'f/\,yif-v: 2 2 o 0)*1JtUTI07J1oJt=lltfr~~,=~nX;~n 
k..jg ~TIO~' fyiij\=f/\ 'Y if-y 2 2 0 O)*ffiUTIOc~te ~ nk..jg[JYTIO ~ /J'>I~ iJ:6o jg-TIO, jg 
=TIO&u"'jg ~TIO Ii, _:;,( 'Y ::t911II ~:filE (_,, L Po ;lJ\, jg !mTIO it_:;,( 'Y ::t911II ~:filE (_,, L v '>;IJ: po jg 
=TIO:G J: u"'jg ~ TIOiiu ~ -:J O)ffiJTIOi: 9 6 2: ~tic~ 60 jg=TIO.t~ J: D"jg ~TIO~ ffiJTIOt: 9 6 
2: ~ (: J: !t), ~~if~pqt:.Bv 'L¥E8iJ\).t;lJH) ~P0 

(0089] 
wiij\=f /\ 'Y 7-Y: 2 2 O it, * l:_TIO 2 2 O c t: BP 'L lltfrIE7J~~tk ~ J$t L,, 'LB tJ, lYiijl'fif~ 

2 2 5t:11;btl'LP6o wiij\=f/\,yif-"/2 2 00)*l:_TI02 2 O c1J{U\:iilltfrP3~i:J~O)[LJ]if~ 
~~~t'LP6a 
cm 3 0)~1JlE0)~~,=1*03'E.7t~l!"LO)~JB:1J~~) 
m 3 0)~1JlEO)~~t=1*63'E.7t~l!"LO)~JB:7J~t=.BP-C, 1J - F7 v-b. 2 2 1 1: it3'E7t 

~l!"LO)*)i;TI01JtUt=!f§':139 61JtUt=lltfr~~~l:_vJ~ 2 2 1 c ~~~t Oo ('."_ O)i$J 2 2 1 c O)~~ it 
1J - F 7 v - b. 2 2 1 0) W ;J.;. 0)¥7tf.'£J.!tc db 6 2:::. ~ /J\Yf :t t,, v "iJ\ 1 / 4 /"'-..' 4 / 5 f.'EJJ'. 0) 
i5f!~cti J:Pc 2:::. O)M2 2 1c0)$~ii, ~VJ ii7 [LJ]~~:tcvJlfEW'li, 3'E.7t~L!"LO)::k~ ~~t= 
J: iJ, fi q 3t~~ no /J\, -::c O)MO) q::i,i.:.\~t7Jl!ff t,, k..~iit=3'E.7t~l!"Lt=~~iJ\db 6 ~ ~,r?,~~c 
~ 6 f.'EJJ'.uJ ti O)c db nit J: i "o 

(0090] 
t7] VJ X~~~2 2 1 a ~~~tk.. IJ - F7 v-b. 2 2 1 ~ l:_~2fl~ ~~2fl~ ct~;J.;..~tro t7] 

VJ .);:~if~ 2 2 1 a ;lJq, 7 /.A 7 7 · =c- Jv ~- O)~, /\ :7-:JiJ"iJ:P J: 7t=1:_~2fll ~ ~~2fl ~ 
ct~;J.;..~cbo 

(0091] 
1:_~2fl ~ ~ ~2fl ~ -ct~;J.;..~ :t nk..~2fll l*J t:, 7tBZllti'l'i.1o/JJ1f iJ\;'f31:f ~ n 6 ~M~1t'l'i.lYiijl'f ~ 
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r- 7 /A 7 7 . ::c- Jv F L--C, l) - F7 v-1" 2 2 1 '=tY1ij\'fpl5tJf31*~IDmt9 60 
(0092) 

w1ij\'fo)<;ID1*0) 1) - F7 v-1" 2 2 1 OJ~l±\irP:5H=/< '/' q-!m:fl~J1fu9o [l!JijpO)r*Jlli;TiiL l) 
-F7v-L2210J:$7}-lli;00220a, ~221 c(:=/<·yq-!m:fl~J1fu9o 2:0Ji$J221 c 
0)-;l. '/' q-!m:rtii, ~7't~li"L,=::f3tt 6¥9'.~0)m~oo, m=oo, m ~ oo'=t§':139 60 

(0093) 
tl] VJ ::R:e-irP 2 2 1 a '=~ci-:/ --Ctyiij\'fo)<;ID1*~ lJ - F7 v-L ~ ~t7J[tlf9 6c ~ k, i$J 2 2 

1 c (:::ici-:J --Cty1ij\'fo)<;IDf*~t7Jltlf9 60 
(0094) 

t_:LrOJif~ ~~6 2: ~ '= J: t') m 3 O)~J1fuOJlf3i~m= 1*6 ~7't~li"L ~tii:1~9 6 2: ~ i.i\-c :e- 6 
o 2: OJ~]Etj]'~t;;i::: J:;h,f, 00@/'J'-::J*2H~Fa~c lJ - F 7 v -L 1 2 1 (::: /< 'Y q-!m:fl ~ ;ht-:ijp 
:5t ~ jj; < if 9 6 ~7't~ li"L ~ tii:* 9 6 2: ~ /'J\c :e- 6 0 

(0095) 
<m 4 O)~J1fuOJ7f3~> 

m4 OJ~J]fuOJ]fj~(:::1*6~7'C~@'.(:::-::Jv'>--C~52.BJJ96o lRJ 1 1 ii, m4 OJ~J]fuOJ]f3~'=1* 
6 ~7't~li"L ~ 7}':9f41~LRJ -c ~ 6 0 m 1 0) ~J1fu OJID~t= 1* 6 ~7't~li"L ~ r1: r:troJ:f~ 0) t~nx ~ 1* 
6~(:6~~~~~~962:~~~6c 

(0096) 
m 4 OJ~J1fuOJID~1=1*6~7't~U"Lii, tYiij\'f/'\ '>' Jr-V' 3 2 o OJ:$7}-ffiUOO 3 2 o b oJ 1J - F 

3 2 2(:::.BP--C, ~ijpOJ:J;.:$7}-ffiU003 2 O b7J>G[l!J!vt±f9:~~ifL--CP6o ¥9'.~ii, tYiij\'f/'\ 
"1Jr-:/3 2 07J>G~l±\~;hklJ-F3 2 2(:::.;f:3P--C, tyiij\'f/'\,yJr-V-3 2 OOJ:$7}-lli;003 
2 o a (:::~tt Gttt-:m~oo ~, yt..lli;OO 3 2 o a /'J' G l:.)J!JloJt:::~@.fi'j (:::Jt;mt~ t1J-:m=oo 
~, m=ooh .. Gwiijl'f/'\ '/' Jr--Y 3 2 o OJ:$7}-ffiU001JloJ(:::~@." (:::Jt;m<;~ttt-=m ~ oo ~, wiijl'f 
/'\'/'Jr- -Y 3 2 o 0):$7}-ffiUOO O)m imoo ~ lJ' Gt~ 6 0 wiijl'f/'\ '/'Jr- -Y 3 2 o 0):$1}- J::.OO 3 2 o c 
riffi1ij\'fijp3 2 57J>Gid".6filfi~}J]t;(=Jf3o1s<;~;h--CP6o :$7}-lli;003 2 0 a, m~OO, ¥9:~~~ 
ttt-=m=oo, m ~ oo&u[l!JirpO) r*Jm;ooii/< '/' q-YlJ:rt ~J1fu L --c p 6 0 ~!J, ¥9'.~~~tt--c p 

t~P~ffiUOO 3 2 ob ii, /< '>' q-!m:fI~J]fuL --CPt~po 
(0097) 

lJ - F 3 2 2 ii:c '>' 7- / :::'.f1JoI ~ ttk lJ - F 7 v-1" ~ ffl tt "6 o ffl1ij\'fJlstID1*vJt7J[tlf00(::: 
BP L' :c '/' T / :7"1JoI ~ ;hk l) - F 3 2 2 ri[l!J []~if LL p 6 0 2: O)[l!J [] /'J\fyiij\'fijp ~ l) 

- F ~ OJ~~·li.OJ loJ J::. ~LR!-:/ --C tt "6 c 

(0098) 
lJ - F 3 2 2 OJ~ijp(:::f9'.~~~tt 6 2: ~ t::: J:-:/ --C~~H~':::.Btt 6lJ~111.irPt1 ~ OJtiiiOO 

a~ J.Z: < 9 6 2: ~ /'J\c :e-, tis5~8E ~ r'8'J < 9 6 2: ~ /'J\c :e- 6 0 ~ k, 1J - F 7 v- L '= [l!J 
:JJ. ~ ~tt--C P 6 k 66, tl][tlf L@ < t~ tJ, t7][tlf (:::~9 6 H~FEi.I ~ *2*i9 6 2: ~ /'J\c :e- 6 o 

<ms O)~J1fuOJID~> 
ms O)~J1fuOJID~,=1*6~7't~li"L,=-::JP--c~sJJ9 60 LRJ 1 2 ii, ms O)~J1fuOJID~,=1* 

6~7't~@'.~7}':9J4:f~LR!c~6o m 1 OJ~J1fuOJID~t=1*6~7't~li"L~ r1:i:froJ:f~vA~mt~1* 
6 ~ 2: 6 ri~52.BF} ~'§~~9 6 2: ~ ~ ~ 6c 

(0099) 
m 5 OJ~J1fuOJID~1=1*6~7't~U"Lti, tYiij\'f/'\.y 'r-V-4 2oOJ:$7}-ffiU0042obOJ1J - F 

4 2 2 ':::.BP--C, ~ijpO),:J;.:$7}-ffiU004 2 0 b7J>G[l!J/vt±f9:~~ifL--CP6o ~~ii, tYiij\'f/'\ 
'>''r-:/4 2 O/'J>G~l±\~;hklJ-F4 2 2(:::.;f:3P--C, fyiij\'f/'\,yJr-:/4 2 OOJ:$7}-lli;004 
2 o a (:::~ttGttt-:m~oo~, :$7}-lli;004 2 o a7J>GJ::.1J:1JloJt:::~@.fi'j(:::Jt;mt~t1J-:m=oo 
~, m=ooh' Gtyiijl'f /'\'/'Jr- -Y 4 2 o OJ:$7}-ffiU00:1JloJt= ~@." i=IDm<; ~ .t11-:m ~ oo ~, wiijl'f 
/'\ '/' Jr-:,;- 4 2 0 O)~ffiUD'O O)m Im TIO~ lJ' Gt~ 6 0 wiij\'f /'\ '/' Jr-:/ 4 2 0 0):$7}-ffiUD'O 4 2 0 b 
r:L lJ - F 4 2 2 /'J\ 6 -::J(::::5tM~ ;h --C P6o lJ - F 4 2 2 ti-f tL-.:CtL:5tM~ ;h --C P--C ~ J: 
< , 11E*6 ~ ;h --C P --C ~ J: Po lJ - F 4 2 2 ii ~tJJ>!* J: VJ ~ tl] vJ :'.A: :e-irP~ ~tt--C V• 6 :1]7J\tY1 
ij\'fijp4 2 5 ~ lJ - F 4 2 2 ~ OJtii'J5~8E/'J\ J: tJ r'8'J < t~ 6 k 60 iff~ L Po wiij\'f/'\ '>'Jr-:/ 4 
2 o OJ:$1}- l:.D'O 4 2 o c iiw1ij\'fijp4 2 5 /'J> G id': 6 ~~}J:ft;,:::]f;m<; ~ tL --C tt' 6 o :$7}-lli;[l'i] 4 2 o 
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a , ffi - Tiit f;,t~ ~ ~ ~ t k 5g =OIL ffi ~ 00 Bz u [!!]ii~ (1) pg Ji.;00 t d: /Z 'Y ::t 9J.1f I ~ 1!iE L 'L " 4 6 o 
- jJ, f;,t~ ~ ~tt'L P tct P~1i:tU00 4 2 0 bid:, /Z 'Y ::t9J.1fl!l. ~ 1ifu L 'L Ptct Po 

(0100) 
lJ - ~, 4 2 2 (1)-iJ'~t=.rx:~~~tt 6 (: ~ i= J:-=> 'L:iji~'riir~;ft ~ oxtiiiOOfl~ JI:< 9 6 (: 

~iJ{c~, tiii5~8t~r.:D < 96 (: ~7J{c~6o ~t-=:, 1J- F7 v-P-i=[l!]df.~~~t'LP6 
k <7» tl]~ L ~ < tct ~J, t7]~(= ~9 6 a~ra~ '8 *R~9 6 (: ~ 7'J{c ~ 6 0 
<ffi 6 (1)*1J'iE(l)~~> 

m 6 (1)*1J'iE(l)7f3~'=1*6wiij\=if\ 'Y Jr- -v:t= -:J P'L ~BJi9 6 0 cm 1 3 iJ:, m 6 (1)*1J'iE(l)~ 
~i=1*6ty1ij\=ir\ 'Y J,r-y ~~9r41Jteillc ~ 60 m 1 (1)*1J'iE(l)~~'= 1*6w1ij\=i,1'\ 'Y J,r-y' 
m 5 (1)*1J'iE(l)~~'= 1*6 fyiij\=i ,/'\ 'Y Jr- y ~VI 1'.fro:J;f}J(l);f~Q)(; ~ t*6 ~ (: 6 [j:g£Btj ~'§fllft 9 6 
(:~'8~60 

(0101) 
ffi 6 (1)*1J'iE(l)~~(=1*6ty1ij\=i,1'\ 'Y J,r--V:td:, fyiij\=ir\ 'Y J,r-y 5 2 0 OJY}1f!UOO 5 2 0 b (1) 

1} - F 5 2 2 t=.:BP'L, rll\il'~iJ{[l!]/vt,:'f;,t~~1JL 'LP6o ('.: (l)f;,t~(j:, wiij\=i,1'\ 'Y J,r-y 5 
2 07J'-G~tl:\~;ht-:1J- F5 2 2t=.:81t''L, ~Ji.;005 2 o a1F!U7J'-GJ!'LP3iJIJl~tk:i=tct-=>'L 
t '6 o 2: (1) P3 iJIJl~tk: id:, P3 ~ [79 :5t~J L k '8 (1) c <l1> 6 o 2: (1) P3 '11Jl7f3tk: id:, 1) - ~, 5 2 2 ~ ffit 
Im L tct P J: ") t =, W :If. (1) llft¥ 5t f:'EJJ'. ~ c (1) x 'Y -T / :7'' 9J.1fl!l. ~ff It 4 , ..Z:- (1) 1?t [Jg :71'~ J L t-=: '8 
(l)c ~ 6 0 2: (1) P3iJJ!\~:J;k:uJiJ'~:5tt= iJ: /Z 'Y ::t9Jlf17J{1ifu ~ t1'LP6 0 (: (1) P3iJl!\~tk:ir~:7J'""-(l) /Z 
'Y ::t9J.1fl&cf)}Ji.;00 5 2 0 a/".(!);>( 'Y ::t9J.1fl1d:, [79:71'~9 6 ~u t=ff-J L p 6 c -jJ, .rx:~ 
~~~t'LPfctP~1f!U00 5 2 0 b (J:, /Z 'Y ::t9J.1fl~1J'iEL 'LltdctPo tyiij\=i,1'\ 'Y f,r-y 5 2 0 (j: 
.~ J:.00 5 2 O c iJ'- G J! 6 ~ llftIE1J7f3~tk: ~ riX L 'L .:8 !J, tyiij\=iiJ'~ 5 2 5 7'J{~tl:\ L 'L "' 6 o 

(0102) 
I} - F 5 2 2 (1)-ij~t=.rx:~~~tt 6 (: ~ t= J:-::> 'L:ij!~'riir~tt ~ (l)tiiiOOfl~ JI:< 9 6 (: 

~ 7'J{c ~, tiii5~JJ'. ~ r.:D < 9 6 (: ~ 7'J{c ~ 6 0 ~ t-=, tYi ij\=i/JX~f* (1) tl] ~a~ t = .:B" \ -c .rx:~:g~ 
:71'(-::,1\ 1J 7'J{,:'f=_ t: 'L '8 ~Ji.;00 5 2 o a J: !J '8 J:.1Jc d1> 6 t-=: 60, :ij!~iJ'Mt ~ oJtii'JH~\= <'' 1~ -:J 

~ ~,:'±=_ t: tct Po ~i-=:, 1J - F 7 v-b. (-::: [l!]df. ~~~t'L P 6 k 60, tl]jjif[ L ~ < id': t1), tl]~t= 

~9 6 a~rifl '8 *R*i9 6 2: ~ iJ"'c ~ 6 0 ( * 1i'iE 1JU ) 
(0103) 

*1fiE,f:1U 1(-::1*6~7C~@'.~§£BJ396c 5g 1 (1)*1J'iE(l)]fj~c§£BJ3 Lt-=:~ 2: 6 ~ m~9 6 ~ 
(:6id:§£BJi~'§'llft96(: ~ ti~6o Cill 1 Id:, 5gl (1)*1J'iE(l)~~(=1*6~7C~@'.~~9r4m 
Cillc~6o Cill 2 rd:, 5g 1 (1)'*1J'iE(l)~~(-::1*6~7C~@'.~~95iff00Cillc~6o Cill 2 rd:Cill 1 t= 
~9 r r - r r (1)~00Cillc~6o Cill 3 id:, ffi 1 (1)'*1J'iE(l)~~'=Ji'n' GtL6 1J - F7 v-1" 
~~9¥00Cillcdt> 60 

(0104) 
~7t~il"L 1 o o iJ:, ~7t~~ 1 o ~, xBZJtim~ 2 6 ~-3'1J9 6w1m=rn~ 2 s ~ lJ - F 2 

2 ~7J{-f*rfX~~;hfdyiij\=i,1'\,yf,r-y2 0 ~' ~1J96o ~X~~l 0(j:4 5 0 nm(=~ 
7Ct::°-:71W~~t~f:i~E(=~7t9 6~1t1o/J¥:ij!1*~7C~~cdt> 60 wiij\=i,1'\ 'Y Jr-y 2 0 rd: 
9 !) ~~[:k OJ [L!]ij~ 2 7 ~ t~-:J llftU1[ 1J 1* (l)~tk: ~ Q)(; L 'L P 6 o wi ij\=i ,;'\ 'Y Jr - Y 2 0 OJ ::k ~ ~ 1d: 
kfii: 3 5 mm, *1! 3 5 mm, r.:D ~ 0. 8 mm c ~ ~), [L!]ij~ 2 7 (l)~ J:.00 2 0 c 1f!U(l)IJftU1[:f~id: 

2. 9mm, pgJi.;0027a(l)MftU1[:f~td:2. 6mm, f*~iJ:o. 6mmc~6o 1J-F22 
(1) w:lf.iJ: o. 2 mm c ~ 6 o 7CJX!tim~ 2 6 t= iJ:~1t-T ::7 / ~1~ffl9 6 o tyiij\=iiJ'~ 2 st= iJ: 
J.Ml£1t'f'1ty1ij\=ic<lt> 6 x ~ ::t Ywiij\=i~ m" '6 o ~1t-T ::7 / iJ:x~ ::t Yw1ij\=i$ t= 2 o ;m:_m %f:'E 
JJ'.-3'1J L 'LP 60 wiij\=i,1'\ 'Y Jr- -V: 2 O id:, J.Mi£1Uffi:(l), 1,15(~ 4 5 O nm\= .:8 ~t 6 7GBZ!ti$ 
7'J{8 1 %c~6o fyiij\=i,1'\.yJr--V:2 0(1)~1f!U002 o tt=.:BP'Lfyim=rn~2 5 ~ 'J-F2 2 ~ 
iJ:llftro:J-OOi=~IJX ~ ;h 'LP 6 c 1J - F 2 2 rJ:tyiij\=i,1'\ 'Y Jr- -V: 2 O (1) [79rll\7J" G ~& L 'LP 6 
0 1} - F 2 2 iJ:wiij\=i,1'\ 'Y J,r- y 2 0 (l)~Ji.;00 2 0 a Bzcf[L!]ij~ 2 7 (1) pgJi.;OO 2 7 a i= ;>( 'Y ::t 
9J.1fI~1!iEL'LP6o -15, ')- F2 2iJ:tyiij\=i,1'\.yJr--V:2 0(1)~1f!U002 o bt=/Z ·y::t9J.1fl 
~1ifu L 'L P/J:Po [L!]ij~ 2 7 pg (=J&'E\=3'e7t9 6~7C1o/J~ 4 0 ~-3'1J9 6ltli:.ir~;ft 3 0 ~:'fE 
t;!1!9 6 o ~7t1o/J~ 4 0 ~ L 'L ( Y, G d ) 3 (A 1 • G a ) 5 0 I 2 : C e ~ fr£:ffl 9 6 o 
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it rr~~tt 3 0 ~ LL':/ l} ::r - /lYimH!:- 1'f:Jti9 6 0 

(0105) 
2: OJ:¥f.:7t~@'.tit1 T' OJ J: -5 (: L -C ~JE: ~ tl 6 o 
(0106) 

I} - F 7 v-b tJ::c 'YT/ :7"1JOI(: J: IJ t7P? x ~~~ 2 1 a ~ g'>Ht 6 0 [2]70 L tct pf.J\{;7] VJ 

J\:~~~2 1 a OJWf001i[ll]8f.J\Jl1$(;~tl-Cv 4 6o :Z:OJ l}- F7 v-b(:A g ~~JEil(!;;< 'Y :ti: 
J:~J1i~~'1±6o tl]t'.))\:~~~21 aiJ~~~tGtl/<,y::t-'Xl!:Hltf.J\1J\E.~tlklJ-F7v-b21 

~}tiP6o 

(0107) 
/At:, fiff!EOJ:*:~ ~OJ 1J - F7 v-b 2 1 ~ J::.~W 6 1 ~ T'~W 6 2 ~ ct~<1f-32-4Yo 1J 

- F7 v-b 2 1 ti¥-tjji*:c~ -::J -C, fl!'!IJ=11L9 6:¥f.:7t~@'.OJ:*:~ ~ i:JilSt: t-::tl] t'.) X~~~2 

1 a ~ ~~t-C v "6 o tl] t) X ~ ~~ 2 1 a td:fyiij\=if\ 'Y l/-V: 2 0 i: fl!'!IJ='f 1L L k ~i: Im rl!if.J\~1±\ 
L, lmrllit?J:7Ht~t±:\LtctPJ:-5(:M:~~i=~~tGtl-CP6o ~t-=:, t7PJX~~~21 ati, fyi 
ij\=i/'\ 'Y Jy-y 2 0 i=fl!'!IJ=11L L k~t=~mffli=it.a~ ~ tl6 J: -5 i=~~)JloJ(=~~t G ;ft L .:t~ t'.)' 
J::.~W 6 1 ~ T'~W 6 2 ~ c 2: OJtl] t'.) X ~~~ 2 1 a ~t~<1f-32-!v cP 6 o 

(0108) 
J::.~W 6 1 ~ T ~W 6 2 ~ -ct~<1f-32-~ ttk~W 6 o l*1 i:, :7tBZlift'rimJ1l 2 6 ~ i3-i:r9 6 

J.~il~1L11'ifyiij\=i 2 3 ~ l'- 7 /A 7 7 . ::c- Jv FL L' l} - F 7 v -b 2 1 (:f}iij\=i$(;ff:;1* 2 4 
~7!1$<;9 60 7tf3Zlitt1i'imJ1l 2 6 ~i3-i:f L tdt~!i~1L11'1fYiij\=i 2 3 ~~ v 'Y 1' i;k:t: L, W,~~ EE1J 
~no x. L ~W 6 0 i*J (:ifrt L 32-tl 0 -:= 0) ~ ~tl] I) x ~ ~~ 2 1 a i= ti J.~il~1L11'1fJiij\=i 2 3 f.J\jfJJ[ 
~t16o ifrEL32-~tltd~M~1L1i'ilYiij\=i2 3 ~1!X·!i~1LLtdft, J::.~W6 1 ~IlZVJ~L, ~(:J,~ 
~1Jox-C::zjs:if~1L~ff-5o -:=ttt:J:tJ 1J-F7v-b2 1~J.M~1L'i'ifYiij\=i23 ~f.J\~f*.mt7!1 
~ tit-=: fYi ij\=i,lltll11* 2 4 f.J\~Jf!: ~;ft 6 0 

(0109) 
/At:, :¥f.:7t~i"- 1 o ~ [ll]~~ 2 7 OJ i*J Ji;OO 2 7 a OJ 1J - F 2 2 J::.i: ·::l--I ;j{ / F~~tt ~mt" 

-C*~96o:¥f.:7t~i"-10~~@'.Lk~, :¥f.7t~i"-10~1J-F22~~ry--{~50~Jti 
P-C~mffli=ti®IT96o /At:, ~:7t'.!o/JJ1l4 o ~i3-i:fLt-:itrr~~tt3 o ~[ll]~~2 7 i*Jt::YEtJ[ 
960 

(0110) 
j&{ft(:, tl] I) X ~~~ 2 1 a (:yc'i'"J -CfYiij\=ilft7!11* 2 4 ~ l} - ~, 7 v-b 2 1 ~ ~t7]Wf L -C 

111'!14 OJ:¥f.:7t~@'. l O O ~ 7J:6 J: -5 l:fl!'![J=11L96o 2:;ft(:J: iJ tl]Wf~~f)'-(:;SP-C l}- F 2 2 
ti;;< 'Y ::t-'Xl!:fl ~;ft -C It "tct It " 0 

(0111) 
t1l:.OJif'E~1f&6-:= ~ i= J: !tJ, ~m:i=~fl!'!IOJ:¥f.:7t~U"L 1 o o ~~JE:9 6-:= ~ f.l\c ~ 6 

(El* J::. oJ fU JtiDJ ~811'1J 
(0 1 1 2) 

::zjs::¥f.BJHJ:, ~,~BJj~J::t 7' 1 7- 7 v--f, m~~gtlOJr\-y :7 7--f 1', i1Jlfill~,~BfaHliHliJ:7tilllt :Z: 
OJft!!OJ~~fflR~ffi:l'tiJitfct ~"(:fUJti9 6-:= ~ f.l\c ~ 60 

(12J00 OJ M ~tctg£BfaIJ 
(0113) 

([ZJ 1 J ffi 1 OJ*1J\E.OJ7!1~H=1*6:¥e:7t~U"l'.~709t47Jl.12Jc~6o 
(CR! 2 J ffi 1 OJ*1J\E.OJJ!1~!H: 1*6 :¥f.:7t~U"L ~ 709Wf0012Jc ~ 6 o 

([ZJ 3 J ffi 1 0)*1J\E.O)Jl1~(=Jti p G tl6 l} - F 7 v -b ~ 709 ¥-OOCR!c ~ 6 0 
(12J 4 J ffi 1 OJ*1J\E.OJ7!1~'= 1*6:¥f.:7t~U"LOJ~JE!::1Ji~ ~709~Um;;l'tffOOCR!c ~ 6 c 

([ZJ 5 J ffi 10)*1J\E.OJ7!1~i=i*6fYiij\=i$<;7!1i*~709¥-00CR!c~60 
(12J 6 J ffi 20)*1J\E.OJ7!1~'=1*6:¥e:7t~li"L ~709t4m12J-c ~ 6 0 
([ZJ 7 J ffi 2 0)*1J\E.O)Jl1~(=JtiP G tl6 I} - F7 v-b ~709¥-00CR!c~ 60 
([ZJ 8 J ffi 2 0)*1J\E.OJ7!1~i=i*6fYiij\=i$<;7!1i*~709¥-00CR!c~ 60 
(12J g J ffi 3 0)*1J\E.OJ7!1~'= 1*6:¥e:7t~li"L ~709t4m12J-c ~ 6 0 
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([2] 1 0 J 5g 3 O)*:f1ll!,0)]0f~!H~m p G ;fl 6 l) - ~' 7 v - A ~~9f-UiJ[2]c ~ 6 0 

([2] 1 1 J 5g 4 O)*:f1ll!,0)]0!'1H~1;(~6~7t~@'. ~~9t4tY!lRlc~ 60 
([2] 1 2 J 5g 5 O)*:f1ll!,0)]0~H~1*6~7t~@'. ~~9t4tY!lRlc~ 60 
([2] 1 3 J 5g 6 O)*:f1ll!,O)J0!'1H~ 1*6 t~i~\=f /'\'/Jr - :,/' ~~9t4tY!lRlc ~ 6 c 

([2] 1 4 J iiE*0)~7t~@'.vJmJl]"EljJ~~~9ffe+tY!lKlc~6o 
([2] 1 5 J 11E=*0)~7t~l!"LO) $ FEi.11* ~~9t4tY!lRlc ~ 6 o 

(lKI 1 6 J iiE*0)~7t~l!'r ~~9if4:fY!lRlc ~ 6 o 

(lKI 1 7 J iiE*0)~7t~l!'r~~9r4mlKl&ulmualRlc~6o 
([2] 1 8 J 11E*0)~7t~@'.O)mJl]g:IJ~~~9lllimltlmualKlc~ 60 
([2] 1 9 J iiE*0)~7t~@'.O)mJl)gif'E~~9l!imltlRlc~6o 

( 14~ 0) gst B}jJ 
(0114] 

1 0' 1 1 0 ~7t~~ 
20, 120, 220, 320, 420, 520 t~'f~\=fT\,:;J,r-y 

2 0 a , 1 2 0 a , 2 2 0 a , 3 2 0 a , 4 2 0 a , 5 2 0 a JHi;UiJ 
2 o b , 1 2 o b , 2 2 o b , 3 2 o b , 4 2 o b , 5 2 o b JH~Uua 

2 0 c ' 1 2 0 c' 2 2 0 c ' 3 2 0 c ' 4 2 0 c ' 5 2 0 c j}. l:_Ui] 
21, 121, 221 1J-F7v-b. 
2 1 a , 1 2 1 a , 2 2 1 a tl] t} J:.. :e- ~~ 
1 2 1 b fU'.f~ 
2 2 1 c ~ 
22, 122, 222, 322, 422, 522 iJ-F 
2 3 J.Mf£1U1:tn~l'f 
2 4 t~i ~\=f ,q){Jf~1* 
2 5, 1 2 5, 2 2 5, 3 2 5, 4 2 5, 5 2 5 tn~l'f~~ 

2 6 7GJyJtitt1o/JJ§f 
2 7 [Ll]~~ 
2 7 a pg Ji;Ui] 

2 7 b pg ~Uua 
3 o 111-l ~~tr 
4 0 ~7t1o/JJ§f 
5 0 T_7 ,,-{-\? 

6 0 ~2fl 

6 1 1:_~2fl 

6 2 T'~2fl 
7 0 !f,-{y//f'/-
l 0 0 ~7t~@'. 
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The present application is being examined under the pre-AIA first to invent 

provisions. 

Claim Rejections - 35 USC § 102 

Page 2 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

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

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth 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 this title, 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 made to 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. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under pre-AIA 35 U.S.C. 103(a), the examiner presumes that the subject matter 

of the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C. 

102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 

Claims 1,-5, 8-9, 12, 15-18, 24-25 and 28 are rejected under pre-AIA 35 U.S.C. 

102(e) as being anticipated by Takada (US 2008/0224151 A 1 ). 

Takada discloses a resin package which includes a resin part 2 (paragraph 0057 

and Fig. 1) and a lead frame 1 which corresponds to a metal plate with a mounting 

portion 1 c (paragraph 0057), a light emitting element which is a chip 4 (paragraph 0069) 
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mounted on the package as shown in Fig. 1 and electrically connected to the metal 

plate by the wire 5 (paragraph 0061 ), a portion of the outer lateral surface of the resin 

part and a portion of the outer lateral surface of the metal plate are coplanar at an outer 

lateral surface of the package, as disclosed in Fig. 2, which shows the lead frame parts 

which are coplanar to the resin parts at the sides the package, the resin part is located 

at left and right sides of a portion of the metal plate at an outer lateral surface of the 

resin package as shown in Fig. 2 on the right and left sides of the figure, and the metal 

plate is substantially flat, as shown in Fig. 1 . 

Re claim 5: Takada discloses the resin 2 contains a light reflecting material 

(paragraphs 0068 and 0069). 

Re claim 8: Takada discloses the resin is a thermosetting resin (paragraph 

0057). 

Re claim 9: Takada discloses the lead frame which is the plate has a concave 

portion which is a slit-like groove 1 m (paragraph 0067). 

Re claim 12: Takada discloses resin portion 1 m (paragraph 0059) shown in Fig. 

2 which has concave portion and inner lateral portions. 

Re claim 15: Fig. 1 and Fig. 2 show that the chip is exposed from the resin part. 

Re claims 16-17: Takada discloses the limitations of claim 1, which are also 

limitations included in claims 16-17, and in addition Takada discloses in Fig. 1 the 

upper surfaces of the lead frame 1 are coplanar. 



VIZIO Ex. 1002 Page 0142

Application/Control Number: 14/928,550 

Art Unit: 2895 

Page 5 

Re claim 18: Takada disclose the limitations of claim 1, which are also limitations 

of claim 18, and in addition Takada discloses in Fig. 1 a portion of the lead frame 1 

exposed at the bottom of the package. 

Re claim 24: Takada discloses the resin 2 contains a light reflecting material 

(paragraphs 0068 and 0069). 

Re claim 25: : Takada discloses the lead frame which is the plate has a 

concave portion which is a slit-like groove 1 m (paragraph 0067). 

Re claim 28: Takada discloses resin portion 1 m (paragraph 0059) shown in Fig. 

2 which has concave portion and inner lateral portions. 

Claims 2-4 and 19-21 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Takada as applied to claims 1 and 18 above, and further in view of 

Takeda et al (US 2007/0138697A1 ). 

Takada discloses the limitations of claims 1 and 18 as stated above. Takada is 

silent with respect to plating the lead frame or plate. 

Takeda et al discloses plating the lead frame with a different metal on the upper 

and lower surfaces, as Takeda et al discloses plating the lead frame in the stage of 

manufacturing the lead frame (paragraph 0052), which is before the molding step 

(paragraph 0053), and therefore the upper and lower surfaces of the lead frame will be 

plated. Takeda et al disclose that the plating protects from oxidation, which is a 

disclosure that the metal with which the lead frame or plate is plated is a different metal 

which protects the lead frame metal. 
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It would have been obvious to one of ordinary skill in the art at the time of the 

invention to plate the metal of the lead frame disclosed by Takada as disclosed by 

Takeda et al in order to obtain the benefit of protecting the metal of the lead frame from 

oxidation as disclosed by Takeda et al. 

Re claims 3 and 20: The combination of Takada in view of Takeda et al 

discloses the limitation of the metal layer being on the lead frame or plate except the 

lateral outer surfaces because the combination of Takada in view of Takeda et al 

discloses plating the lead frame or plate before the cutting of the lead frame step to 

separate the packages, which results in the lateral surfaces of the lead frame exposed 

on the lateral surfaces of the package not having a covering of the plated metal. 

Re claims 4-21: Takada discloses in Fig. 7 and Fig. 8 portions of the metal plate 

1 c are exposed from the resin layer 3 and portions are covered by resin layer 3 

(paragraphs 0095 and 0098). 

Claims 6-7 and 22-23 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Takada as applied to claims 5 and 18 above, and further in view of 

Loh et al (US 2008/0044934 A 1 ) . 

Takada discloses the limitations of claims 5 and 18 as stated above. Takada is 

silent with respect to titanium dioxide in the resin. 

Loh et al disclose Ti02 added to the plastic in an LED package which includes a 

lead frame and a plastic material (paragraph 0036) , with Ti02 added as the reflective 

material (paragraphs 0037). 
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It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have used Ti02 as the reflective material in the device disclosed by Takada 

as disclosed by Loh et al because this is a material of art recognized suitability for an 

intended purpose (MPEP 2144.07). 

Re claims 7 and 23: Takada in view of Loh et al is silent with respect to the 

recited percentage of Ti02 in the resin. It would have been obvious to one of ordinary 

skill in the art to have formed the resin disclosed by Takada in view of Loh et al within 

the recited range of Ti02 because one of ordinary skill in the art would have been able 

to determine the amount of Ti02 added to the resin by routine optimization (MPEP 

2144.05(11)). 

Claims 10 and 26 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Takada as applied to claim 1 or over Takada in view of Takeda et al 

as applied to claim 19 above, and further in view of Azuma (US 2001 /0009301 A 1 ). 

Takada discloses the limitations of claim 1 as stated above. 

Takada is silent with respect to a level difference for expanding the area for 

conductor for bonding area upon mounting. 

Azuma discloses a level difference which are concave portions 131 for mounting 

material 109 for mounting the chip 107 in a semiconductor package (paragraph 0157). 

The package includes a metal plate with pad portions 105 (paragraph 0152) and resin 

113 (paragraph 0152 and Fig. 1 and Fig. 2B). 
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It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have combined the disclosure made by Azuma with the device disclosed by 

Takada in order to obtain the benefit of improved bonding with bonding material of the 

semiconductor element as disclosed by Azuma (paragraph 0197). 

Re claim 26: Takada in view of Takeda et al is silent with respect to expanding 

the area for conductor for bonding area upon mounting. 

Azuma discloses the level difference as stated above. The reasons for 

combining Takada in view of Takeda et al are the same as stated above in the rejection 

of claim 10. 

Claims 13 and 29 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Takada as applied to claims 1 and 18 above, and further in view of 

Soules et al (US 6,252,254 B1 ). 

Takada discloses the limitations of 1 and 18 . Takada is silent with respect to 

two phosphors, although Takada does disclose phosphors in the resin which covers the 

semiconductor chip (paragraph 0084). 

Soules et al discloses a resin in an LED package which contains two phosphors 

(column 4, lines 1-24), in order to combine the two phosphors in order to obtain the 

desired color of emitting light (column 4, lines 1-24). 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have combined two phosphors in the resin disclosed by Takada as 
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disclosed by Soules et al in order to obtain the benefit of the desired emission and 

because this is of art recognized suitability for an intended purpose (MPEP 2144.07). 

Allowable Subject Matter 

Claims 11, 14, 27, and 30 are 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 any intervening claims. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARIDAD EVERHART whose telephone number is 

(571 )272-1892. The examiner can normally be reached on Monday through Fridays 

7:30-4:00. 

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

supervisor, M. Islam can be reached on 571-270-5878. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

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

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

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

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

you have questions on access to the Private PAIR system, contact the Electronic 

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

USPTO Customer Service Representative or access to the automated information 

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

/Caridad Everhart/ 
Primary Examiner 
AU 2895 

12/28/2015 
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MOLDED BODY 
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AMENDMENT AND REPLY UNDER 37CFR1.111 

Mail Stop AMENDMENT 
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Commissioner: 
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2015, concerning the above-referenced patent application. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the application: 

Listing of Claims: 

1. (Currently Amended) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least [[one]] two 

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave 

portion having a bottom surface; and 

a light emitting element mounted on the resiH paekage bottom surface of the concave 

portion and electrically connected to the at least oHe metal plate metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least oHe metal plate metal part are coplanar at [[an]] each of 

the four outer lateral surfaee surf aces of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the at least oHe 

metal plate metal part at aH outer lateral surfaee at least two of the four outer lateral surfaces of 

the resin package, and 

wherein the at least oHe metal plate each of the two metal plates is substantially flat. 

2. (Currently Amended) The light emitting device according to claim 1, wherein a metal 

layer made of a differeHt material from that of the at least oHe metal plate is disposed OH aH upper 

surfaee aHd a lower surfaee of the at least oHe metal plate the metal part includes a base portion 

and a metal layer disposed on each of an upper surface and a lower surface of the base portion, 

the metal layers being made of a material that is different from that of the base portion. 

-2-
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3. (Currently Amended) The light emitting device according to claim 2, wherein the metal 

layer is disposed [[on]] at all surfaces of the a-t least oHe metal pla-te metal part except a portion 

of an outer lateral surface of the at least oHe metal pla-te metal part. 

4. (Currently Amended) The light emitting device according to claim 2, wherein: 

the resin part is disposed over a first portion of the metal layer [[on]] at the upper surface 

of the a-t least oHe metal plate metal part, and 

a second portion of the metal layer [[on]] at the upper surface of the a-t least oHe metal 

-plate metal part is exposed from the resin part. 

5. (Original) The light emitting device according to claim 1, wherein the resin part 

contains a light reflecting material. 

6. (Original) The light emitting device according to claim 5, wherein the light reflecting 

material is titanium dioxide. 

7. (Original) The light emitting device according to claim 6, wherein the resin part 

contains 10 to 60% by weight of the titanium dioxide. 

8. (Original) The light emitting device according to claim 1, wherein the resin part is 

made using a thermosetting resin. 

9. (Currently Amended) The light emitting device according to claim 1, wherein the a-t least 

oHe metal pla-te metal part has a step portion, a concave portion, and/or a convex portion. 

10. (Currently Amended) The light emitting device according to claim 1, wherein the a-t least 

oHe metal pla-te metal part has means for providing a difference in level to expand a bonding area 

with a conductive material upon mounting. 

-3-
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11. - 12. (Cancelled) 

13. (Original) The light emitting device according to claim 1, wherein the light emitting 

device further comprises a sealing member that contains two or more kinds of phosphors. 

14. (Currently Amended) The light emitting device according to claim 1, wherein the a-t least 

one metal pla-te metal part is exposed from the resin part at corners of the resin package. 

15. (Original) The light emitting device according to claim 1, wherein at least a portion 

of the light emitting element is exposed from the resin part. 

16. (Currently Amended) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least [[one]] two 

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave 

portion having a bottom surface; and 

a light emitting element mounted on the resin paekage bottom surface of the concave 

portion and electrically connected to the at least one metal pla-te metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least one metal plate metal part are coplanar at [[an]] each of 

the four outer lateral surfaee surf aces of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the a-t least one 

metal plate metal part at an outer lateral surfaee at least two of the four outer lateral surfaces of 

the resin package, 

wherein the a-t least one metal pla-te metal part comprises [[one]] two or more major 

laterally extending upper surfaces, and 

wherein all of the [[one]] two or more major laterally extending upper surfaces are 

coplanar. 

-4-
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17. (Currently Amended) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least [[one]] two 

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave 

portion having a bottom surface; and 

a light emitting element mounted on the resiH paekage bottom surface of the concave 

portion and electrically connected to the at least oHe metal plate metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least oHe metal plate metal part are coplanar at [[an]] each of 

the four outer lateral surfaee surf aces of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the at least oHe 

metal plate metal part at aH outer lateral surfaee at least two of the four outer lateral surfaces of 

the resin package, and 

wherein all upper edges of the at least oHe metal plate metal part are coplanar. 

18. (Currently Amended) A light emitting device comprising: 

a resin package comprising a resin part eoHtaiHiHg a light refleetiHg material, and a metal 

part including at least [[one]] two metal [[plate]] plates, said resin package having four outer 

lateral surfaces and having a concave portion having a bottom surface; and 

a light emitting element mounted on the resiH paekage bottom surface of the concave 

portion and electrically connected to the at least oHe metal plate metal part, 

wherein at least a portion of an outer surface of the resin part and at least a portion of an 

outer surface of the at least oHe metal plate metal part are coplanar at an outer bottom surf ace of 

the resin package, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surface of the at least oHe metal plate metal are coplanar at [[an]] each of the 

four outer lateral surfaee surf aces of the resin package, 

-5-
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wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the at least one 

metal plate metal part at an outer lateral surfaee at least two of the four outer lateral surfaces of 

the resin package, and 

wherein a lower surface of the at least one metal plate metal part is exposed from the 

resin part in a region directly under the light emitting element. 

19. (Currently Amended) The light emitting device according to claim 18, wherein a metal 

la-yer made of a different material from that of the at least one metal plate is disposed on an upper 

surfaee and the lower surfaee of the at least one metal plate the metal part includes a base portion 

and a metal layer disposed on each of an upper surface and a lower surface of the base portion, 

the metal layers being made of a material that is different from that of the base portion. 

20. (Currently Amended) The light emitting device according to claim 19, wherein the metal 

layer is disposed [[on]] at all surfaces of the at least one metal plate metal part except an outer 

lateral surface of the at least one metal plate metal part. 

21. (Currently Amended) The light emitting device according to claim 19, wherein: 

the resin part is disposed over a first portion of the metal layer [[on]] at the upper surface 

of the at least one metal plate metal part, and 

a second portion of the metal layer on the upper surface of the at least one metal plate 

metal part is exposed from the resin part. 

22. (Currently Amended) The light emitting device according to claim 18, wherein the li-ght 

refleeting material is titanium dimcide resin part contains a light reflecting material. 

-6-
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23. (Currently Amended) The light emitting device according to claim 22, wherein the light 

reflecting material is titanium dioxide, and the resin part contains 10 to 60% by weight of the 

titanium dioxide. 

24. (Original) The light emitting device according to claim 18, wherein the resin part is 

made using a thermosetting resin. 

25. (Currently Amended) The light emitting device according to claim 18, wherein the at 

least one metal plate metal part has a step portion, a concave portion, and/or a convex portion. 

26. (Currently Amended) The light emitting device according to claim 19, wherein the at 

least one metal plate metal part has means for providing a difference in level to expand a 

bonding area with a conductive material upon mounting. 

27. -28. (Cancelled) 

29. (Original) The light emitting device according to claim 18, wherein the light emitting 

device further comprises a sealing member that contains two or more kinds of phosphors. 

30. (Currently Amended) The light emitting device according to claim 18, wherein the at 

least one metal plate metal part is exposed from the resin part at corners of the resin package. 

-7-
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REMARKS 

Applicants respectfully request reconsideration of the present application in view of the 

foregoing amendments and the reasons that follow. 

Status of Claims 

Claims 1-4, 9, 10, 14, 16-23, 25, 26, and 30 are amended. Claims 11, 12, 27, and 28 are 

cancelled. After amending the claims as set forth above, claims 1-10, 13-26, 29, and 30 are now 

pending in this application. No new matter is added. 

Allowable Subject Matter 

Applicants appreciate the Examiner's indication that claims 11, 14, 27, and 30 are 

directed to allowable subject matter. 

Independent claims I and 16-18 are amended to recite that "a notch is formed in the 

metal part at each of the four outer lateral surfaces of the resin package," which is similar, 

though narrower than, the limitation is allowable claims 11 and 27. Thus, claims I and 16-18 are 

patentable for at least the same reasons as previous claims 11 and 27. 

Rejections Under 35 U.S.C. § 102 

Claims 1, 5, 8-9, 12, 15-18, 24-25 and 28 stand rejected under pre-AIA 35 U.S.C. 102(e) 

as allegedly being anticipated by Takada (US 2008/0224161 Al). 

Applicants do not acquiesce to the propriety of the rejection. However, to advance 

prosecution of the present application, independent claims I and 16-18 are amended to recite that 

"a notch is formed in the metal part at each of the four outer lateral surfaces of the resin 

package," which is similar, though narrower than, the limitation is allowable claims 11 and 27. 

Thus, claims I and 16-18 are patentable for at least the same reasons as previous claims 11 and 

27. 

-8-
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Claims 2-5, 8, 9, 12, 15, 24, 25, and 28 depend from independent claims 1 and 18, and 

are patentable for at least the same reasons as claims 1 and 18, even without regard to the further 

patentable features recited therein. 

For at least these reasons, Applicants respectfully request favorable reconsideration of the 

rejection. 

Rejections Under 35 U.S.C. § 103 

Claims 2-4 and 19-21 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Takada as applied to claims 1 and 18 above, and further in view of Takeda et 

al (US 2007/0138697 Al). 

Claims 6-7 and 22-23 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Takada as applied to claims 5 and 18 above, and further in view of Loh et al 

(US 2008/0044934 Al). 

Claims 10 and 26 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Takada as applied to claim 1 or over Takada in view of Takeda et al as applied 

to claim 19 above, and further in view of Azuma (US 2001/0009301 Al). 

Claims 13 and 29 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Takada as applied to claims 1 and 18 above, and further in view of Soules et al 

(US 6,252,254 B 1 ). 

Claims 2-4, 6, 7, 10, 13, 19-23, 26, and 29 depend from independent claims 1 and 18, and 

are patentable for at least the same reasons as claims 1 and 18, even without regard to the further 

patentable features recited therein. 

For at least these reasons, Applicants respectfully request favorable reconsideration of the 

rejections. 

-9-
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Concluding Remarks 

Applicants believe that the application is in condition for allowance. Favorable 

reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by 

telephone if it is felt that a telephone interview would advance prosecution. 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741. 

If any extensions of time are needed for timely acceptance of papers submitted herewith, 

Applicants hereby petition for such extension under 37 C.F.R. § 1.136 and authorize payment of 

any such extensions fees to Deposit Account No. 19-07 41. 

Date __ M----'-"ay,..__2~, 2_0_1_6 ______ _ 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4824-0935-6335.1 
-10-

Respectfully submitted, 

By_~/C~h~a~se~J~._B_ri_ll~/ ______ _ 

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 
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*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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UNITED STA IBS p A IBNT 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 

EXAMINER 
22428 7590 08/26/2016 

Foley & Lardner LLP EVERHART, CARIDAD 

3000 K STREET N.W. 
SUITE 600 ART UNIT PAPER NUMBER 

WASHINGTON, DC 20007-5109 2895 

DATEMAILED: 08/26/2016 

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

14/928,550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591 

TITLE OF INVENTION: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR MANUFACTURING 
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/28/2016 

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

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

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

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

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

Page 1of3 
PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

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

or Fax 
Alexandria, Virginia 22313-1450 
(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" for 
maintenance 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, must 
have its own certificate of mailing or transmission. 

22428 7590 08/26/2016 

Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

APPLICATION NO. FILING DATE 

14/928,550 10/30/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Hirofumi ICHIKAWA 100415-0198 1591 

TITLE OF INVENTION: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR MANUFACTURING 
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

EVERHART, CARIDAD 2895 

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

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

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

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

CLASS-SUBCLASS 

438-026000 

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 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 

DATEDUE 

11/28/2016 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - #of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31and1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

Page 2 of3 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/928,550 10/30/2015 Hirofumi ICHIKAWA 

22428 7590 08/26/2016 

Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

100415-0198 1591 

EXAMINER 

EVERHART, CARIDAD 

ART UNIT PAPER NUMBER 

2895 

DATE MAILED: 08/26/2016 

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

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

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

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

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/928,550 

Applicant(s) 
ICHIKAWA ET AL. 

Notice of Allowability Examiner 
CARIDAD EVERHART 

Art Unit 
2895 

AIA (First Inventor to File) 
Status 

No 

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

1. ~This communication is responsive to amendment filed 51212016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. ~The allowed claim(s) is/are 1-10. 13-26.29 and 30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) ~ All b) D Some *c) D None of the: 

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

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. ~ CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

~ including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1 .84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. ~ Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160813 

5. ~ Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/Caridad Everhart/ 
Primary Examiner 

AU 2895 

Notice of Allowability Part of Paper No./Mail Date 



VIZIO Ex. 1002 Page 0181

Application/Control Number: 14/928,550 

Art Unit: 2895 

The present application is being examined under the pre-AIA first to invent 

provisions. 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with 

Attorney Chase J. Brill on 8/17/2016. 

The application has been amended as follows: 

In the Claims: 

In claim 1, line 2, please delete: 

"at least two" 

And substitute therefor: 

first and second 

In claim 1, in the last line, after the words "each of the", please delete: 

"two" 

And substitute therefor: 

first and second 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

In claim 16, line 2, please delete: 

"at least two" 

And substitute therefor: 

first and second 

In claim 17, line 2, please delete: 

"at least two" 

And substitute therefor: 

first and second 

In claim 18, line 3, please delete: 

"at least two" 

And substitute therefor: 

first and second 

Page 3 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

Drawings 

Page 4 

The following changes to the drawings have been approved by the examiner and 

agreed upon by applicant: Figures 14, 15, 16, 17, 18, and 19 should be designated by 

a legend such as --Prior Art-- because only that which is old is illustrated. See MPEP 

§ 608.02(g). Corrected drawings in compliance with 37 CFR 1.121 (d) are required in 

reply to the Office action to avoid abandonment of the application. The replacement 

sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 

1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 

accepted by the examiner, the applicant will be notified and informed of any required 

corrective action in the next Office action. The objection to the drawings will not be held 

in abeyance. 

In order to avoid abandonment of the application, applicant must make these 

above agreed upon drawing changes. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARIDAD EVERHART whose telephone number is 

(571 )272-1892. The examiner can normally be reached on Monday through Fridays 

7:30-4:00. 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

Page 5 

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

supervisor, M. Islam can be reached on 571-270-5878. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

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

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

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

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

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

you have questions on access to the Private PAIR system, contact the Electronic 

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

USPTO Customer Service Representative or access to the automated information 

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

/Caridad Everhart/ 
Primary Examiner 
AU 2895 8/17/2016 
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Application No. Applicant(s) 

14/928,550 ICHIKAWA ET AL. 
Examiner-Initiated Interview Summary 

Art Unit Examiner 

CARIDAD EVERHART 2895 

All participants (applicant, applicant's representative, PTO personnel): 

(1) CARIDAD EVERHART. 

(2) Attornev Chase J. Brill. 

Date of Interview: 17 August 2016. 

Type: ~ Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

0No. 

Issues Discussed 0101 0112 0102 0103 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: __ . 

Identification of prior art discussed: __ . 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant's representative gave permission for an examiner's amendment to claims 1. 16. 17. and 18. to change "at 
least two" to read "first and second metal plates". On 18 August 2016 the examiner also called to state that the Notice 
of Allowabilitv would include a change required in the drawings: Fig. 14 through Fig. 19 should be labelled "Prior Art". 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

U.S. Patent and Trademark Office 

PTOL-4138 (Rev. 8/11/2010) 

/Caridad Everhart/ 
Primary Examiner 
AU 2895 

Interview Summary PaperNo.20160813 
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EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

1

1

Fi;1·if Hi·t·;·i1s~-~-;~h--Q~;·;·;-------------------------------------------------------------11os~--------------------j--0;1~~-1t ______ if ;;1~-;~-1~T:ri·;;--------------i 
I !L .. ...J ________ ___] L ____________________________________________________________________________________________ JL ___________________________ _; 9.e.~-~~!~! .. 1 ________________ J ~!~-~e ......... .l 
I L1 8 I 423 I ( ( (resin or plastic or polymer$2) adj2 I U& PGPUB; I OR I ON I 2016/ 08/ 181 
I I I package) and (first adj2 second adj2 I USPAT; I I I 14:06 I 

I I I metal)) I ~~~R~PO· i i I i 
I I I IJPO;, , i i I i 
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I~~ .............................................................................................. ..! ......... = .................. ! ......................... ! .................. J .......................... ! 

I L19 I 36 I 18 AND ( (H01 L2224/94 OR I U&PGPUB; :,',,,',,,',,,',,OR :,',,,',,,',,,',,ON I 2016/08/181 I I IH01L2224/055560RH01L2924/120440R!USPAT; 114:11 I 
I I I H01 L23/142) .CPC. ) I USOCR; I I 
I I I I FPRS; EPO; I j 

I I I lb~ENT I ! 
I ....... J ......... J """"""""""""""""""""""""""""""""""""""""""""""'J ~-~-~=:!:.12.~ __ : ______ , """"""""""""'' """""""""'' """""""""""""'' 

I L20 I 423 I (((resin or plastic or polymer$2) adj2 I U&PGPUB; l,'',,,'',,,',,,_ OR l,'',,,'',,,',,,_ ON I 2016/08/18! I I !package)and(firstadj2secondadj2 lusPAT; 114:14 I 

I I lmetal)) l~ffiJ; I i 

IJJ____j~~~~ 
I L21 I 33 I (((resin or plastic or polymer$2) adj2 I U&PGPUB; l,'',,,'',,,,_ OR l,'',,,'',,,,_ ON I 2016/08/18! I I I package) and (first adj2 second adj2 I USPAT; I 14: 16 I I I I metal)) and ((light adj emitting) or oled) I~~- I ! 

I I I I ~~~ENT;, ' ' ' ' 
i i i i I BM TDB ; ; i ; I ________ __1 __________ __1 ______________________________________________________________________________________________ J --------=------------------·!------------------------·!------------------·! --------------------------! 
i L22 i 2 i "20160056357" i U&PGPUB· ! OR ! ON i 2016/08/18! 
I I I lusPAT· , I I 114·19 I 

11 I l~Em,I I 1 · ! 
I I I I ~BE~~~~T, I I i I 
!~ ........... ! ............................................................................................... ! ......... = ................... : ......................... : ................... ! ........................... : 
I L23 I 45 I (((resin or plastic or polymer$2) adj2 I U&PGPUB; I OR I ON I 2016/08/18! 
I I I package) and (first adj2 second adj2 I USPAT; I I i 14:22 I 
I I I (plates or metal))) and ((light adj emitting I USOCR; I I I I 
I I I ) or oled) I FPRS; EPO; I I I I 
I I I IJPO; I I ! I 
i i i i DERWENT· ; ; ' ; 
I I I I 1 BM TDB ' I I I I 

I L24! 23i ~~~~;~~:g~~~t~~i:f !2~~ ~: I ~~LIB: l,,',,, OR l,,',,, ON 1 ~~1~~08118j 
I I I H01 L33/642 OR H01 L33/505 OR I FPRS; EPO; , .. 'I .. ··'I I I I H01 L25/167).CPC.) I JPO; 
I I I I DERWENT; , , , , 
i i i i I BM TDB ; ; i ; 

lrl25j[14m1 r(h01133/62;p; ~; h01 133/486 q;; ~; mm11 U&ffiiiJB; miroR mirON m112016i08/1Bj 
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! h01133/60.cpc. or h01133/641.cpc.) and i USPAT; i 14:46 
! ((((resin or plastic or polymer$2) adj2 I USOCR; i 
! package) and (first adj2 second adj2 ! FPRS; EPO; i 
! (plates or metal))) and ((light adj emitting! JPO; ,,,,,,1 

i ) or oled)) i DERWENT; 

.......... : .......... J .............................................................................................. ..1 !.§~=!-~-~---------L ........................ L ................. J .......................... ! 

L26 !'2! h01133/62.ipc. and ((((resin or plastic or ! U&PGPUB; I,',,,',,,',,_ OR I,',,,',,,',,_ ON ! 2016/08/18! ! ! polymer$2) adj2 package) and (first adj2 ! USPAT; i 14:48 ! 
! ! second adj2 (plates or metal))) and ((light! USOCR; i i 

! ! adj emitting) or oled)) ! FPRS; EPO; ,,,,,,1 .. ··'I 

I I IJPO; 
i i i DERWENT; , , , , 
' ' i I BM TDB 1 1 i i 

127": ()""""": h'a'1'133/'63':;~~-:--~~ci"('(((;~~;~--~;--~-1~;ti'~-~;""'i u&'ffiPuB~------: OR""""""""": ON""""""l 2a1'6/'o8/'1'8': 
! ! polymer$2) adj2 package) and (first adj2 ! USPAT; ! ! ! 14:48 ! 
! ! second adj2 (plates or metal))) and ((light! USOCR; ! ! ! ! 
! ! adj emitting) or oled)) ! FPRS; EPO; ! ! ! ! 
I I IJPO; I I ! I 
i i i DERWENT· i i ' i 
i i i I BM TDB ' i i i i 

! ! second adj2 (plates or metal))) and ((light! USOCR; I,,,',,,_ OR ! : 
I I adj emitting) or oled)) I j~~; EPO; ,,,,,,1 .. ····'I 

I I I DERWENT; 

""""J """""J """""""""""""""""""""""""""""""""""""""""""""""..! !.§~=!-~§""""'' """"""""""""'' """"""""") """""""""""""' 

L29 ! '3! h01133/48.ipc. and ((((resin or plastic or ! U&PGPUB; I,',,,',,,',,_ OR I,',,,',,,',,_ ON ! 2016/08/18! ! ! polymer$2) adj2 package) and (first adj2 ! USPAT; ! 14:49 i 
! ! second adj2 (plates or metal))) and ((light! USOCR; i : 

! ! adj emitting) or oled)) ! FPRS; EPO; ,,,,,,1 .. ··'I 

I I IJPO; 
i i i DERWENT; , , , , 
i i i I BM TDB i i i i 

"""""!""""""!"""""""""""""""""""""""""""""""""""""""""""""""'! """"="""""""""'!""""""""""""'!""""""""'"!"""""""""""""'! 

L30 i 33 i (b29c45/0055.cpc. or b29c45/14655.cpc. i U&PGPUB; : OR : ON i 2016/08/18! 
! ! or b29c2794/0009.cpc. or ! USPAT; ! ! ! 14:52 ! 
! ! h0112924/00.cpc. or ! USOCR; ! ! ! ! 
i i h0112924/000112.cpc. or i FPRS; EPO; i i l i 
! ! h0112924/181.cpc.) and ((((resin or plastic!JPO; ! ! I ! 
! ! or polymer$2) adj2 package) and (first ! DERWENT; ! ! ! ! 
! ! adj2 second adj2 (plates or metal))) and ! I BM_ TDB ! ! ! ! 

........ ..l. _________ ..] L(J_~Q-~!--~~L~~!!!.~~-~tL~!.--~J-~~).L ________________________ j ______________________________ ] ________________________ ] ________________ J __________________________ ] 
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EAST Search History 

EAST Search History (Prior Art} 

11;:'.Je~t::J1~::::::~::~~::r:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::]1~:~:::::::::::::::::::J~;~~~~;]EJ~i;;~:::::::J 
I L1 !2! ("20160056357").PN. i U&PGPUB; i OR i OFF i 2016/08/13! 
i i i i USPAT· i i i 08·53 i 

111 1~~,1 I 1· I 
i i i i DERWENT· ' ' i ' 

I ........ ..I .......... J ................................................................................................. 1. ~-~~=I.~~ .. '. ... .J ........................ J .................. J ........................ ..! 
! ! !part$1)))and((resinorpolymericor !USPAT; l09:06 ! 

i U&PGPUB; I,',,,',,,',,',,, OR 

I J J r~:,~)n~~~4(~~~~~n~~~~\)"~~~dl i~·, , ................... 11 

! ! !part$1)))and((resinorpolymericor !USPAT; l09:07 i I L3 !1"1 ((two near5 (metal adj (plate$1 or ! U&PGPUB; I,,',,,',,,',,,,_ OR I,,',,,',,,',,,,_ ON l 2016/08/13! 

IJJ==:J~~J~ 
I L4 !O"l ((two near5 (metal adj (plate$1 or i U&PGPUB· I,,,',,,',,,',,,_ OR I,,,',,,',,,',,,_ ON l 2016/08/13! ! ! ! part$1))) and ((resin or polymeric or I USPAT; ' l 09:09 ! 
! ! ! plastic) near4 package) and coplanar and ! USOCR; l i 
! ! ! (metal near9 ((step or stepped)) same ! FPRS; EPO; i i 
I I I (four or corner$1))) .elm. I b~wENT; I ! 
I _______ ___I __________ _J ______________________________________________________________________________________________ __] ~-~-~=IQ.~--------' ------------------------·' __________________ _) __________________________ , 

! L5 !'O! ((two near5 (metal adj (plate$1 or ! U&PGPUB; I,,',,,',,,',,,_ OR I,,',,,',,,',,,_ ON ! 2016/08/13j ! ! ! part$1))) and ((resin or polymeric or ! USPAT; i 09:09 i 
! ! ! plastic) near4 package) and coplanar and i USOCR· i i 

I i i ((metal near9 (notch or notched)) same ',_I JFPOPR~, ; EPO; ,.·······'I .. ·······'I I j j(fourorcorner$1))).clm. 

'~ """""'' """"""""""""""""""""""""""""""""""""""""""""""""! !~~~1~~~.'. ..... : """"""""""""': """""""""'! """""""""""""': 
i L6 i 4 i ((two near5 (metal adj (plate$1 or ! U&PGPUB; i OR i ON l 2016/08/13! 
! ! ! part$1))) and ((resin or polymeric or ! USPAT; ! ! ! 09:09 ! 
! ! ! plastic) near4 package) and coplanar and ! USOCR; ! ! ! ! 
! ! ! (metal near9 ((step or stepped)) same ! FPRS; EPO; ! ! ! ! 
! ! !(fourorcorner$1))) !JPO; ! ! ! ! 
i i i i DERWENT· i i i i 

I ........ ..I .......... ..! """""""""""""""""""""""""""""""""""""""""""""""J ~-~~-=.!.~~--: ____ j """""""""""".! ................. J """"""""""""'.! 
IL? : 4! 6 AND ( (H01 l2924/00) .CFC. ) I~=; I OR I ON I 2016/08113: 

I J I :~B~~', ' [
14

1 

1rl8 ]fo lf((two near5 (metal adj (plate$1 or llU&PGPUB; lfOR lfON 112016/08/131 
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i part$1))) and ((resin or polymeric or ! USPAT; i 09:14 
! plastic) near4 package) and coplanar and ! USOCR; i 

I ((f( metal near9 ($n
1
o)t)c)h or notched)) same i JFPOPRS; EPO; ,,'',,,'',,,I 

i,_ our or corner ! ; 
i DERWENT; 

1 __________ , __________ J ______________________________________________________________________________________________ j ~-§~=I-~§ ________ j _________________________ ] __________________ __, __________________________ ] 

I L9 !101 ((two near5 (metal adj (plate$1 or ! U&PGPUB; I,,,',,,',,,',,,_ OR I,,,',,,',,,',,,_ ON ! 2016/08/13! ! ! !part$1)))and((resinorpolymericor iUSPAT· io9:14 ! 

IJJ===:J~~J_ 
1 uo (1o! 9 AND ( (Ho1 L2924100 oR 1 u&PGPus; I,,,',,,',,,_ oR I,,,',,,',,,_ oN ! 2016108113: I I !H01L2924/000140RH01L2224/48091 OR!USPAT; !09:18 i 
i i i H01 L2924/12035 OR H01 L2924/12041 OR! USOCR; i i 

i i i H01 L2924/3025 OR H01 L2924/00012 OR i FPRS; EPO; ,,,,1 .. ··'I 

I I I H01 L24/97 OR H01 L33/486 OR i JPO; 
i i i H01 L33/60 OR H01 L33/62 OR I DERWENT; ; ; : ; 
I ! !H01L33/641).CPC.) !1BM_TDB i i ! i 
1 ·L1·1---- ;---------- (·hc;1·;2·;;33;·c;;;33~-~~~~--~;--------------------------------------------i u&ffipu_s_; _____ : c;p:-----------------: ol\J _____________ i 2;;·1·5;·c;81·1·3: 
I h0112224/4825.cpc. or I USPAT· i i i 09·21 i I h0112224/48247.cpc. or I USOCR; I I I . I 
i h0112224/48091.cpc. or 'FPRS' EPO· ' ' ' ' I h0112033/0033.cpc.) and ((two near5 I JPO; ' ' I I I I 
' (metal adj (plate$1 or part$1))) and : DERWENT· ' ' : ' I ((resin or polymeric or plastic) near4 I 1 BM_ TDB ' I I I I 
I package) and coplanar and (metal near9 ! ! ! ! ! 
I (notch or notched or step or stepped)) ) I ! ! ! ! 
' :~~~~~~~~~~· ~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I L12 !'1! (b29c45/0055.cpc. or b29c45/14655.cpc. ! U&PGPUB; ! OR ! ON ! 2016/08/13! 
! ! ! or b29c2793/009.cpc) and ((two near5 ! USPAT; ! ! ! 09:23 ! 
I I I (metal adj (plate$1 or part$1))) and I USOCR; ! ! ! ! 
! ! ! ((resin or polymeric or plastic) near4 ! FPRS; EPO; ! ! ! ! 
! ! ! package) and coplanar and (metal near9 ! JPO; ! ! ! ! 
I ! ! (notch or notched)) ) ! DERWENT; ! ! ! ! 
I ........ J __________ J ______________________________________________________________________________________________ __]_ ~-§-~=IQ_§ _______ j _________________________ ! _________________ __] __________________________ ! 

I L13 ! 1j h01133/62.ipc. and ((two near5 (metal adj ! U&PGPUB; 1,,',,,',,,',,, OR 1,,',,,',,,',,, ON ! 2016/08/13! I I I (plate$1 or part$1))) and ((resin or I USPAT; ! 09:23 i 
! ! ! polymeric or plastic) near4 package) and ! USOCR; i i 

I ! ! coplanar and (metal near9 (notch or ! FPRS; EPO; ,,,,'',,,,I .. ······'I I I I notched)) ) ! JPO; 
i i i 'DERWENT· 

I~ ________ ) ------------------------------------------------------------------------------------------------! ! .. ~~=!~-~---: ..... : -------------------------: -------------------! ---------------------------: 
!L14!1 !h01133/60.ipc.and((twonear5(metaladj !U&PGPUB; !OR !ON !2016/08/13! 
! ! ! (plate$1 or part$1))) and ((resin or ! USPAT; ! ! ! 09:24 ! 
! ! ! polymeric or plastic) near4 package) and ! USOCR; ! ! ! ! 
! ! ! coplanar and (metal near9 (notch or ! FPRS; EPO; ! ! ! ! 
! ! ! notched)) ) ! JPO; ! ! ! ! 
i i i i DERWENT· i i i i 

I """"J """"'J """"""""""""""""""""""""""""""""""""""""""""""'J U~~=I-~§"~"_j """""""""""j """"""""J """"""""""""j 
I L15 i~ h01133/48.ipc. and ((two near5 (metal adj I U&PGPUB; I,,,',,,',,,',,,_ OR I,,,',,,',,,',,,_ ON ! 2016/08/13! ! ! ! (plate$1 or part$1))) and ((resin or ! USPAT; i 09:24 ! 
! ! ! polymeric or plastic) near4 package) and I USOCR; i i 
! ! ! coplanar and (metal near9 (notch or ! FPRS; EPO; i i 
! ! ! notched)) ) ! JPO; ,,,,,,1 .. ····'! i i i i DERWENT· 
I ........ J __________ J ______________________________________________________________________________________________ J ~-§-~=IQ_§ __ '. _____ , _________________________ , __________________ J __________________________ , 

r6 !ri h01133/48.ipc. and ((two near5 (metal adj U&PGPUB; jnR rN l2016/08/13i 
I I I (plate$1 or part$1))) and ((resin or USPAT; ' ' : 09·25 ' 
! ! ! polymeric or plastic) near4 package) and USOCR· i i i . i 
! ! ! coplanar and (metal near9 (step or FPRS· EPO· i i i i 
~ ; ; ' ' j j ~ j 
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I stepped)) ) ! JPO; 
• j DERWENT; 

........ ..! ......... J """"""""""""""""""""""""""""""""""""""""""""""""! ! .. §.~=!Q_§ ________ _; """""""""""'"' ................. ..1 """"""""""""'"' 

L17 !1"1 h01133/60.ipc. and ((two near5 (metal adj! U&PGPUB; I'',,,',,,',, OR I'',,,',,,',, ON i 2016/08/13! ! ! (plate$1 or part$1))) and ((resin or ! USPAT; • • i 09:25 : 
! ! polymeric or plastic) near4 package) and ! USOCR; i i 
! ! coplanar and (metal near9 (step or ! FPRS; EPO; i i 
! ! stepped)) ) ! JPO; _I I 

i i i DERWENT; • • 

________ j _________ j """""""""""""""""""""""""""""""""""""""""""""""J !.§~=!~§ ________ ) """""""""""") """""'"""'J """"""""""""") 

L18!1j h01133/62.ipc. and ((two near5 (metal adj ! U&PGPUB; I'',,,',,,',,_ OR I'',,,',,,',,_ ON ! 2016/08/13! ! ! (plate$1 or part$1))) and ((resin or ! USPAT; • • i 09:25 ! 
! ! polymeric or plastic) near4 package) and ! USOCR; i i 
! ! coplanar and (metal near9 (step or ! FPRS; EPO; i i 
! ! stepped) I I i JR:>; I I 
i i i DERWENT; • • 

........ J .......... J """""""""""""""""""""""""""""""""""""""""""""""'_]. ~-§-~=!Q_§ ________ , """"""""""""'' .................. J """""""""""""' 

l22 ;41! ((two near5 (metal adj (plate$1 or ! U&FGPUB; I,,',,,_ OR I,,',,,_ ON i 2016/08/13! ! ! part$1))) and ((resin or polymeric or ! US"AT; I I i 09,28 i I I plas1ic) near4 package) and coplanar ) Ii!:' I I 

i i ! I BM TDB i i ! i 
~~"""""""""""""""""""""""""""""""""""""""""""""""":---------=----------------·""""""""""""""""""""""'":"""""""""""""" 

L23 i 20 i ((two near5 (metal adj (plate$1 or ! U&PGPUB; ! OR ! ON ! 2016/08/13! 
! !part$1)))and((resinorpolymericor !USPAT; ! ! !09:28 ! 
! ! plastic) near4 package) and coplanar and ! USOCR; ! ! ! ! 
! ! (metal near9 (step or stepped or notch or ! FPRS; EPO; ! ! ! ! 
! ! notched)) ) ! JPO; ! ! ! ! 
i i i DERWENT· i i i i 

________ J _________ J """"""""""""""""""""""""""""""""""""""""""""""'j !.§~=!~§ __ : ____ _] """""""""""'_] """""""""'!.""""""""""""_] 
l24 ! 41 ! ( (two near5 (met al adj (plat e$1 or i U& FGPIJB· I,,,',,,_ OR I,,,',,,_ ON ! 2016/ 08/ 13 i ! ! part$1))) and ((resin or polymeric or ! US"AT; ' I I i 09,29 i I I plas1ic) near4 package) and coplanar ) Ii!:' I i 

........ J .......... J """""""""""""""""""""""""""""""""""""""""""""""__] ~-§-~=!Q.~--------• """"""""""""'' .................. J """""""""""""' 
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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN 
PACKAGE, RESIN-MOLDED BODY, 
AND METHODS FOR 
MANUFACTURING LIGHT EMITTING 
DEVICE, RESIN PACKAGE AND RESIN­
MOLDED BODY 

Appl. No.: 14/928,550 

Filing Date: 10/30/2015 

Examiner: Caridad EVERHART 

Art Unit: 2895 

Confirmation Number: 1591 

TRANSMITTAL OF FORMAL DRAWINGS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Transmitted herewith are replacement drawing sheets (3 sheets, containing Figures 13-19) 

for the above-identified application in response to Notice of Allowance mailed August 26, 2016. 

Figures 14-19 are amended to add the label "Prior Art." No new matter is added. 

4847-3322-9880.1 
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FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4847-3322-9880.1 

Atty. Dkt. No. 100415-0198 

Respectfully submitted, 

By~~~/C=h=a=s~e=J.~B=r~il=l/~~~~~~ 

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 



VIZIO Ex. 1002 Page 0201

REPLACEMENT SHEET 

Fig. 13 
520c 

520a 

Fig. 14 (Prior Art) 
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(b) 
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(d) 

(e) 

Fig. 1 5 (Prior Art) 

~~ 
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REPLACEMENT SHEET 

Fig. 1 6 (Prior Art) 

Fig. 1 7 (Prior Art) 

Fig. 1 8 (Prior Art) 

(a) I~'-~ 

(b) 

(o) ~ 
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REPLACEMENT SHEET 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
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SURFACE~MOUNTED ELECTRONIC DEVICE 
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Applicant(s): AGILENT TECHNOLOGIES INC~ (AGILENT TECHNOL INC) 
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mounting structure for improving contrast 
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421) ;COPYRIGHT: (C)2004,JPO 
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1) , l' ¥ JI' 0) 1fllJ 00 1 0 8 C }fj "J l l' 12 [Q] 1) :J6 fv 7 , ~ .Rffi\ BfJ 1 0 9 0) l' 7 ~ 15 iaJ C ffi_. b J:: ) 

12 ~ u l l l 6 c Id:: Iv Jt. 1
) 7 0 - 9l! J! 12 01 t l l ~ ' T )\ 1 A 1 0 0 1' ~ w. 1 1 0 "' ~ IQ! JE g 

i ~ 12 , m~ rm 1 o s 1' l' 12 iEf! u i tt M w tt 1 o 2. , 1 o 5 tft ~ 1v Jt. tt 'El 1 1 1 12 c:1;: 1J ~ 1s. 40 
1 1 O"'-~tt:let<tL6tft, 20td::!v"Jt.ti:'El111td::LEDT'J\1A.10009~W1fl~~1 0 
8 ~ ~.&ti1fllJCfA.tft J 7 ll 6. 
[0008] 

4Jt * tJ.. I? ~ ~D 0 ~ rm ~ ~ ~ 1t ~ T' )\ 1 A. OJ ~ 2. 0 15'J 1' igi 2. ( °'- ) ,.....,, igi 2. ( b ) 12 J.f\ G ~ 
• igi 2. c °" ) ~ ...t rm 0 1~1J oo igi 7 il1> 1J , igi 2. c b ) Id:: ~ rm igi 7 il1> i . 
[0009] 
~ 2. 0) T )\ 1 A 2. 0 0 12 <Fi t I l Id:: ' L E D 2. 0 1 ')ft ~ ~ 111: )!¥ ¢ 2. 0 8 c J;: 1) tt lilf. w tt 2. 

0 2. ...t c ~ ~ 00 12 JfX 1) 11 Lt I? tL l l ) b c Jj\' / T " / '}" '7 .{ ..y 2. 0 4 ')ft L E D 2. 0 1 1' -Iii] 15 
0 t~Jilf. W ti 2. 0 5 ""- ~ ~ ~ tt:let G 7 Ll 6. T' )\ 1 A. 2. 0 0 0 :;:ts: -It~ -It~, 1t ~ 00 12 ~BF.I~ 
7· 7 A. "f 'Y ? 7 il1> 6 • 2. "') OJ ti lilf. W tt 2. 0 2. , 2. 0 5 ~ , T' J\ 1 A. 1 0 0 OJ :;:ts: -It 2. 0 6 0 50 
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l' c m J -z 9f-. m1J 12 1.K -'F c 1Ef! v -z 01 1J , * ~ 2 o 6 OJ 9f-. 0 1J\ -'F 813 iT -z. ~ n J -z L 1 1 • 1<t £ '}:!, 
1) 7 D - ~ }! 12 <ff L l 7 ' :tt ;.re 813 tt 2 0 2 ' 2 0 5 l<t l<t £ '}:!, :tt 15 2 1 1 12 J:: fJ ~ 1B. 2 1 0 12 

:tt ~ < tL 1 t! ' 2 0) l<t £ '}:!, tt 15 2. 1 1 l<t :tt ;.re 813 tt 2. 0 2 ' 2 0 5 0) .Jllfi\ 813 c <ff l/ 1 ' 9f-. 1ft1J ~ 
m mi ~ l<t lJ... Y1 C iaJ tJ. ":> 7 l l 6 c ...t ~ L, ~ ~J 0 LI 9' tL 12 <ff L l 7 t , l<t £ '}:!, 11 l/ /.K 1 / f- t ~ 
~il-1:813tft7·'7 7.. 'f 'Y ?:;t~0.Jllffi81309f-.-". ~1EflU'7Ll 1OJ-Z.itti1. jg! 1X.l<tjgi212JJ\91l 

PX' 12 m -AA. g- 1 « * OJ 0 ~o ~~ ir.1 t! , .J11J ::t 1.r , tR l' 0 ~=If ~ x ll!J:: 1 ~ L 1 1.., 3 12 ~c tt < :tt 6 • 

Ui~xll!J::1] ~=lf~-'F 1 0-6 5 2 2 o~ 

Ui~i=xil!J::2] ~t~-'F8-7 8 7 3 2~ 

[~~xil!J::3] ~•-'f 11-5oo5 84~ 
[~BFJU)~jf\] 

[~BFJt!m;* L, J::? ~ 9 6 ~Ill!] 
[ 0 0 1 0 ] 
~ 1 C o,_ ) !} u C b ) 12 ff\ L, ~ L E D r J\ 1 7.. 12 1<t ~ < OJ ~ g ti <Vi 1 c ~~J :;t t£' , L E D 

x ~ 1R x 0) rs'l 0 AA ~ Jlfl. t} -1f. ~ 12 ~ < ' 2 tL c J:: 1
) ' ~ Ii_ l<t L E D 0) ).fffi. Ii_ 1' ...t Fl. < i± 6 ~ ' 

r J\ 1 7.. OJ AA t~ tit ti -1f. ~ 12 ~ < ~ J 7 L l 1 g 7' it1i 6 c ).fffi. Ji. OJ ...t Fl. 1<t L E D 0 I~ lb ~ )Ji 12 ~ 

ti~ 1' & rx g- c r J\ 1 7.. OJ 7 'Y r- 7· 1J > i-. 1<t 7· '7 7.. 'f 'Y ? * ~ 0 1- 1 7:: 0-.. x b J:: 1J t it1i * 
fJ A ~ < l<t ~ L l ti ' .iz tL 1' ~ lt g b ~ 0) l<t £ '}:!, l<t ' .iz 0 7 'Y f- 7• 1

) / f-. 0) tJ. ~ 1) 9f-. 1Jllj 12 1Ef! 

V62Xl2~6c 

[0011] 

10 

~ 2 c 0-.. ) & v c b ) c ff\ 1.., ~ ~ ~ ~ ~ 11:1 813 tt a it' r ~ 1 > 1<t , igi 1 c 0-.. ) & v c b ) 20 
c ff\ 1.., ~ t 0 J:: 1J t ~ c ~ L l 7 'Y r- 7· 1J > r- 1' t~ J -z L l 6 • 2 :tL 12 J:: 1J , L E D r J\ 1 7.. 

1' ~ 1R ...t 12 ~ 12 f§ tt 9 1 2 ~ tft IB * ~ ll c r J'\ 1 7.. 0 7 'Y f-. 7· ~ / f- i<t ~ < c -z, it1i 6 tf.', 

2 tL 1<t r J'\ 1 7.. OJ * ~ 0-.. J:: 1J t tJ. ~ 1J ~ L 1 c 1<t £ "it l1 l/ g- 6 2 x 12 J:: 1J , it ~ x < tL 6 -i: 
~~l<t~12~ < ~":>7L, *?c 
[ 0 0 1 2 ] 
«*&~12J::1rft17..C~961-1~1lt, LEDr~17..0Yv10J~•••Ncti 

W1'~::t6c ~2 (0-..) &u (b) 12ff\L,~rJ\17..0Yv11'~3Cff\L,~tft, 2:fll) 

0) r )\ 1 7.. l<t p c B 3 0 0 ...t c :rn tt < tL 7 L ) 6 c L E D r )\ 1 7.. 0) r.- 'Y 'f r:L l<t ' 1h < < g 
l 2 ~ l<t IB * ~ L l c /j\ < < L, ~ ~ 15 ' *-.H. rr I l~ ~ L ) l<t 1~ ffl cp c m ~ t! jE ~ g b DJ jj~ 1f.1 t} it1i 
l 0) 7' <Vi l c 30 
[ 0 0 1 3 ] 
~ C, ~ 1 , /} U jg! 2. 12 ff\ L, ~ r J'\ 1 7.. C <ff Ll 7 l<t, ~ ~ < tL ~ ~ ~ 1f.1813 tt /} U l<t £"it 

:tt 15 813 t} ~ 6 ~ c Y1 L, 7 ~ ~ ti~ c Ji tL l 2 x c ~ 1) ' 2 tL l) 0) lJ... ~ 1f.1 tJt ~ L l 2 x tJ. l? ' ~ 

~EIC~*L, <~Ll~l%X~":>7l.,*?· t~~'tl~, 2tLl?i<tLEDX~1RX0rs'l0:::J 
/ f- '7 7.. f-. 1° ~ l' 1" i± 7 l., *) 0 7' iV> b c 2 0) W. ~ i<t El 1f. ~ 0) BF] b ll FcJ Im 1f. tft iV> b t;t;: )5(, l' 

7' l<t ' J:: fJ ~ ~ < tL b c 
[0014] 

7 'Y i-. 7· 1J > i-. 1' ,J, < < u J J t AA t~ tit 1' ~ < tt ti L, ~ ~ mi ~ lt ~ 7 r J'\ 1 7.. 0 ft ~ 1f.1 

ti it1i 1 c L E D r J\ 1 7.. 12 <h L 1 -z 1<t ~ 12 , J:: 1J Ji. H ~ :::J > i-. '7 7.. i-. t! 5R M> l) tL -z L 1 1 c ~Jt 

":> 7 , °* jE BF] 0 El B~ l<t , ~Jt * ~~ fiij 12 cl)' l/ l 1 J J-R ...t 0 ~ g 1' 1
}) ~ < ~ t 813 iT 00 C ~ ;fo 9 l 40 

2X7'iV>6c 
[ 0 0 1 5 ] 
*~~OJ-••cJ:::ttt.r, rft17..1'~lt91~0~10J~lt•mi1'ffJ:;t~1'a~• 

mi ~ lt ~ 7 r J\ 1 7.. tft tt -/ft < tL l c ~ 1 OJ • mi l<t , g df 813 1l' 1' -'t OJ cf 12 t~ ":> 7 L l l • * ~ 
, 

1J>- ~ < X t 2 J OJ ~ ~ :ti F.l!! 813 tt ti ~ 1 OJ • mi C ~~ l/ l? tL 7 L l l • ~ ~ tl F.l!! 813 tt l<t , g df 
ro 1l' 0 1J>- ~ < x t 1 J 0 JA1 mi 0 1J>- ~ < ~ t - 813 1' *~PX' g- l ~ 1 0 813 1l' 1' a it' • ~Jt. J -z , r 
ft17..tft~lt<tL~~i5C2tLl?0l'Cl<t~Rtft~~l2~C~6. 

[~ll!1'm;*g- l ~M>0~.wJ 
[ 0 0 1 6 ] 

* ~ BFJ 1<t , r J'\ 1 7.. 1' ~ lt g- l ~ 0 ~ 1 0 mi 1' tt -=> * ~ ~ , fili Kc:: ~ 1 OJ mi c:p 0 g Jf 813 1l' 50 
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~, fili~c~ 1 0rmc:f01l~~0~~~1tt81Ltl~1'JJ.m\L.,, fili~c~~ttltt813tt:b\", fili~cgJf813 

'ff0~~<~t1~0~~rm0~~<~t-813'ff1'~~91~10813'ff1'~912~1'ft 
•~?1~rm~a~~7T~1A"ta«?1. 

[ 0 0 1 7 ] 
1e- * L., < rd:: , fili ~c ~ ~ ~ 1tt 813 tt 0 ~ ~ tfr , 1.:l> ~ < ~ t 813 'ff tlb 12 , fili ~c ~ 1 0 rm c :tJ ~ J 

--z ~ v ~ t 0 7 itti 1J , i¥i ~c ~ 1 0 rm tfr ~ :t.B. rm ...t c ~ a < n ~ t£ & c , i¥i ~c ~ 1 0 813 1l' 'tJ' fili 
~~:t.B.rm'tJ~rm~"'t~~~fil~C~'tJtLl. 

[ 0 0 1 8 ] 

C'J1L., 7~1"1:0012~fi7itti 1. 
[ 0 0 1 9 ] 

1e- * L., < rd:: , fili ~c g Jf 813 -»- c:p 12 itti l i¥i ~c ~ 1 0 w 1l' 0 1.:l> ~ < ~ t - 813 tfr , fili ~c ~ 1 0 rm 
CH L., 7 ~fi7td:: ~ ll J:? 12 < tL l. 
[002.0] 

1e- * L., < rd:: , fili ~c g Jf 813 'ff c:p c itti l i¥i ~c ~ 1 0 813 1l' 0 1.:l> ~ < ~ t - 813 tfr , fili ~c ~ 1 0 rm 
c'J1L.,c¥W~<tLl. 
[002.1] 

1e- * L., < rd:: , fl ~c g Jf 813 'ff c:p 12 itti l i¥i ~c ~ 1 0 813 1l' 0 1.:l> ~ < ~ t - 813 tfr , ~ dh 813 1l' 7 itti 
1J , fili ~c ~ 1 0 rm 'tJ ~ ~.+ dh 12 ii 0 < 15 iaJ c ~ v --z ti l • 

10 

[002.2.] 20 
H*L., <fd::, fili~cgJf8131l'c:fcittili¥i~c~108l31l':b\", i¥i~c~10rm'tJ~~dhcii0< 

1JiaJ12~ul~dh8l31l'~, -'ZL.,c'Wi~c~ 1 0rm12~1"tooc~fi12~u, fili~c~ 1 0rm'tJ~ 
~ t ii ti i¥i ~c ~ dh 813-»- 0 Bill\ 813 c ti *1t 9 -;s ~ fi 813 1l' ~ -t ~ 9 1 • 
[002.3] 

1e- * L., < rd:: , fili ~c ~ ~ ~ 1tt 813 tt tfr , ~ c ~ 2. 0 w 1l' 1' fili ~c ~ 1 0 rm 0 ~f. g Jf 813 -»- 12 ~ 9 
12~"tfta~?1•~m1c~•0T~1A. 
[002.4] 

H* L., < fd::, fili~c~~~ltt813tt:b\", i¥i~c/.$:1*0fl~c~ 1 0rm12;eJ--z9HfllJ12iaJ'tJ"Jc~ 
u --z 01 1J , fili ~c ~ 1 0 813 'ff :b\" fili ~c * 1* 0 fili ~c ~ 1 0 rm 0 )1j-. m1J :llilii 813 c iaJ t.J J --z ~i'. ~ < n l • 
[ 0 0 2. 5 ] 30 

1e- * L., < rd:: , fl ~c T J\ 1 A tfr 7· 1J >' r- !Ql ift # w ...t c ~ a -r n --z 01 1J , fili ~c ~ ~ ti 1tt 813 tt 
tfr fl ~c 7· 1J >' r- !Ql ift # t9. 0 Bill\ 7 ~ m: ti tt 1tt L., ~ tt ~ c itti 1J , fili ~c ~ 1 0 813 'ff ~ i¥i ~c 7· 1J >' 
r- !Ql ift # :t& ~ 0 FsJ c tt ~ n1J :b\" g~ lt ~ n --z 01 1J , i¥i ~c ~ ~ ti 1tt 813 tt :b\" r - r- =;; >' 'J ~ L, --z t~ 
1i~96. 

[002.6] 

~~tlb~~m!!~:tiCJ:tLl<t', ;($:j'EBf]fd::, J-~l'0J:?CfiltBfl7'tLl. 2:t'Lfd::, j'EBFJ't~R>i:. 

1lb 12 Wt~ 9 l ~ d}) 0 t 0 7 rd::~ ll 0 

[002.7] 

/.$: JE Bf] 0 ~ iID ~ a ~ J't ~ T )\ 1 A 0 ~ tfc rd:: , 2. ~ 0 ~ ~ 11t 813 ti 1° ~ 0 1' 1fl1J ( ~ 1 0 iID ) 
j2 ~~ lt ~ £ 0) 7 ittJ J o 2. ~ 0) ~ ~ I~ 8f3 tf 0) fl ji!li 813 fd:: , ;tfj Ji_ 12 rm ~~ °t ~~ [ [ iaJ ~ -EJ- "J [ 01 1) 40 
' -'Z 0 ~ Bill\ w ( ~ 1 0 813 'ff ) rd:: T )\ 1 A 0 Bill\ 7 ~ rd:: B. H 1J iaJ 1' iaJ l l 7 01 1

) ' T )\ 1 A * 1* 
0 l' 12 g Jf 1' ff l ~ 12 itti l fiJ Ii 7 ...t 12 Et±! lf ~ tL 7 l l l • L E D 0 ~ 1 0 ~ :tmi rd:: , ~ 1 0 ~ 
~ tt 813 tt 0 fl Bill\ BfJ c lfX 1

) ~-g- lt ~ tL b 0 ~ ~ 11t *El Ji tt ~ :b\" L E D 0 ~ 2. 0 ~ *mi ~ ~ 2. 0 ~ ~ 
'~ 813 tt ~ 0 rm 12 1Ef! u --z ti l • P c s 0 ~ JE ~ ~c ~ c rd:: L ft 1' g~ lt , .iz 0 ...t c T J\ 1 A -t ~ 
a 9 1 2 ~ tfr m * l tfr, 2nrd::rd::Lft1' g Jf ~ :Wr c:p c ~c ~ L.,, 2 2 7 1J 7 o - 9 l ~ t)? 
*~ 'A: 7 ~ m!! < tL l 0 1j. :b 1) 12 ' rd:: L ft 1) 7 D - 91} J! cp c ' ~ ~ I~ 813 tt 0 ~ .E w 1l' 0 l' c itti 
l g(}f~:W!cp"'- ~ td::Lft"'t~/\ 912~tIB*1. td::Lfttd::~~1~Wtt't#:W"'- ~ ~>i:. L, 

, 2tL:b\"Jl':.."/7-)''0Jl:ffi\8131'm:t--zIB~:ti&7ittl"J7t, -'Z0~llitd::b9"'tJ~~l. 
[002.8] 

J: J --z * 1E BFJ rd:: , T J\ 1 A 't ~ a 9 l ~ 0 ~ 1 0 ~ a rm 't i~ ~ * 1* 't a it' ~ rm ~ a ~ 7 5o 
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T )'{ 1 A. 1' m_ -!ft "t 1 t 0 7 itti 1 " rf!i 1 0 rm 12 Id:. "t OJ iA;I {It~ C §'I Iv }l; §'I H 813 if ft ~~ lt ~ :tL --Z L l 
1 0 * ~ . rf!i 1 0 rm 12 Id:. ii ~~ 0 tt 111! 813 tt c ~ m Id:. z . s 1~ ) ft ~~ lt ~ n --z L 1 1 0 ~ 'A ti 111! 

Bf3 tt Id:. • :& §'I H Bf3 if 0 1A;1 R rm 0 1J>- ~ < 't-: t - 813 if 1' *~ PX' -g 1 rm 1' it J rf!i 1 0 813 it 1' a <t· " 
[002.9] 
~m. tt11:1!813tttd:.~ 10rmcmJ--z~u--zL11. ~ 1 0rm~-'fmrm...tcfEijX<:tt~•e 

. ti 111! 813 tt Id:. "t OJ -'f t.B rm )'. tt 111! -g 1 2 )'. c ~ 1 - 15 7 . rf!i 1 OJ 813 if Id:. "t OJ -'f IB rm bl ~ rsH~ 
1' (\1) lt 1 2 )'. 12 ~ 1 0 

[0030] 
¥i 1 0 813 it Id:. ¥i 1 0 rm C t1 G --Z ~ 1't 00 C °'f fi 12 ~ U' --Z l l --Z t . qf °'f fi C ~ U.' --Z L l --Z t fl 

< . 9-X L ) Id:. "t 0) jilij 15 0) 813 if 1' a Iv 7 L ) l t fl l I 0 ~ 1 0) 813 if Id:. • "t :tL ft JK -'f rm 7 (\1) :11 -m ~ 1 0 

rm c ~ 1tt1 G ~ ~ rm 1' ~ <t· ) 7 il1l n , §'I H 813 if 0 1J>- ~ < 'i t ...t rm 1' *~ px; -g 1 t 0 7 il1l 1 2 'i 
ft ~ * G t 1 " f\: :ti 1J 12 . 9-X t 1 Id:. "t n 12 m :t --z §'I H 813 it 0 ~ m rm 1' *~ px; -g 1 t 0 7 il1l J --z t 
flLlo ~ 1 0813iftd:.. ~'At¥11:1!813tt0MdJ)l2...tlaJ~l2~U'l813if7iV>'J7tflLl. ~C~ 

'A ti 111! 813 tt C Id:. • ~.+ dJ) ...t laJ ~ 12 ~ U' l 813 it 0) ...t tLHl\ 813 12 g~ lt ~ JJ\ -'f 813 it ft il1l J --Z t fl L l " 
[0031] 
~'A tt 111! 813 tt Id:.~ 12 rf!i 2. 0) 813 if 1' a Iv 7 Ll l t fl < . 2 :tL Id:. :r· )'{ 1 A ft -'f IB rm 12 ~ * < 

n 1 • e . ~ 0 -'f m rm 't-: ti 111! -g 1 2 't-: 12 ~ 1 813 it 7 <tti 1 " 2 0 J: 'J ~ rf!i 2. 0 813 it 1' ~~ lt 1 
•e. 2:tttd:.MdJ)...tlaJ~c~u18l3it0~.tLHl\8l3bl~~-'fc~v18l3it't:"tl2't:ftIB*l 

[0032.] 
:$: 7' )'{ 1 A. Id:. • 2 :tL ft -'f t.B rm ...t C ~ * < :tL 1 • 15- • -'f t.B rm )'. ~ 1 0 813 if )'. 0 Fs'l 0 ~ rs, 1' 

. r JI\ 1 A. 'i -'f m rm 'i 1' ti ~ < tr 1 Xii 12 x. i~ -g 1 2 'i ~ DJ f.i~ 7 il1l 1J • ~ ~ ati ~ *~ 7 1~ px; -g 
62'i~IB*l" 
[0033] 

\13- j@ ~ ~ flt!! *~ ~ c "!ff t 1 --z Id:. , ~ 'A tt 111! 813 tt ft * 1* 0 ~ iR1J 12 m J --z ~HR~ 12 ~ u --z "!ff 1J • ~ 
10J813iftd:.~0:$:1*0~000~00ClaJ~--Z~ii't:tL6o §'IH813it~C<Vi6~10813ittd:.. 

T )'{ 1 A ft -'f t.B rm ...t 12 ~ * < :tL ~ • El 7 t T )'{ 1 A 1t!IJ rm bl ~ 0) 7 ? 12 A ~ DJ f.i~ 7 (\1) 1 0 ~ 

m, ~'Af¥1l:l!td:.:$:1*0Rlffi8131'Jm:t--z~ul2't:td:.lmLlo 

[0034] 
:;$: ~ Bf] Id:. • T )'{ 1 A. ft ~ ~ T )'{ 1 A. 7 <Vi J ~ • 15- 12 ~ t "t OJ ;f1J ~ 1' )5 ffl g l 2 )'. tt lli * 30 

1 " 2 0 J: ) ~ 7' JI\ 1 A. Id:. • :$: 1* ~ 12 g~ lt ~ :tL . ~ 'A ti 111! 813 tt C ~ 'A 00 C ti ff < :tL ~ 1J>- ~ 

< 'i t 1 J 0 ~ 1t ~ W 1' a <t· " 2 0 J: ? ~ ~ 1t ~ W 'i Id:. • 7' JI\ 1 A. 0 ~ * mi 'i Id:. B.. t115 laJ 
1'1a:Jt1~~'Ati11:1!8l3tt01 J0rm...t12~*<:tt. 1i11150J~'Ati11:1!813ttc~'AOOcttff<:tL 

~~~<'it1'"')0)~~~,{~-~)'.gl2)'.ftlli*lo 

[0035] 
* ~ Bf] 0) T )'{ 1 A Id:. • 7• 1) )' I- [QI gft ¥ 1& "' )'. ~ ~ L, • ~ 'A tt 111! 813 tt 1' 7• 1) )' I- [QI gft ¥ 1& 

0) • 7 )'. 1§1: tt 00 c ti 111! < i± 6 2 )'. ft ill * 6 0 ~ 1 0) 813 it )'. 7· 1) )' I- [QI gft ¥ 1& )'. 0) rs, 0) §'I H 
Id:. ti ~ '.ij!J 7 X. t~ "t 6 2 'i ft DJ f.i~ 7 <Vi 6 " ti ~ ~J Id:. , ~ 1 OJ 813 if 'i Rili\ 7 'i 1' ~ 'A BtJ c t ~o ~ 

ati 12 t a ff g 6 t 0) 7 (\1) 6 2 )'. ft ~ * L., L I 0 ti ~ ~ w )'. L., l Id:. • Id:. £ }l; 1~ lt ~ ~ * L, L ) ~ 

, ?I ~ 1l't i I.I\ =f: :; a ~ RIJ 1' ;i:1J m -g 1 2 't-: t DJ 1'i~ 7 i!1i 1 " 4o 
[0036] 

:;$: ~ Bf] OJ ~ fit!! Jf~ ~ Id:. , T )'{ 1 A. OJ tt 111! 813 ft ~ t ~ 12 . HP ~ ~ mi C ill ii L., --Z L l 1 igj Jf\ OJ ~c 
laJ 1° 1B_ '.>E l., 7 fill Bf] g b t 0) 7 (\1) b o 2 :tL Id:. m C fill 8,Ej § 00 7 "t 0) J: ) 12 1.& '.>E L, ~ t 0) 7 ittJ 1) 

. ~R.'.>EOO~~attd:.JmLlo ~~...t. tt11:1!813td:.~t...tcitti'J7t. 9.XLltd:.1i'IOJmicii7i!t>'J7t 
fltlt07ittilo 
[~Bf] O)~~] 

[0037] 
* ~ Bfl c J: 1 R rm ~ ~ ~ 0 r JI\ 1 ;;z Id:. • ~ * < n 1 rm c ~~ lt ~ n 1 §'I H 813 if c Id:. 1v }l; 1'1 

Lt 0) ~ (\)) 0) ~ * Bf3 X Id:. ft ff 813 l ~ g b 0) 7 , ~ ~ rm ~ 1° ~ /j\ C g b 2 )'. ft 7 ~ , * ~ , Id:. 
Iv }l; 1'1 Lt 813 if ft ~ ~ < :11 12 < L ) J: ? 12 ~ * g 6 2 )'. tt 7 ~ 1 0 2 0) 2 )'. Id:. ' T )'{ 1 A l jt 50 
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'~~~t°'YT7~*-z.q=12~ctfi;l}'lo ~c, ~.lt*&~J:tf~G7ti.ff:IB.81Ltlfd::, J:t~~ 
m < ~ 11 , ~ '± -g & M 't ~ ;I}' -g ~ lj) 0 -nx M ::y: ~ ~ G -z :Ji;j ~ 12 $ f!i~ -g & 0 

[~~'t~W"tl~lj)0AI0M•J 

[0038) 
W, ~ C ~ l~ ~ ill °t $ ~ l., 7 , ;;$: ~ BF.I 0 97 ~ ~ W 1f* • ~ ~ l ~ ill ~ * T' )\ 1 :Z C -:> L l 7 ~ 

*83 12 ~lt Bf] g l o ~ 1 0 ~ W Jf~ • C ~ -:I < ~ ill ~ * ~ 1f:. ~ T' )\ 1 ::Z 4 0 0 1° , ~ 4 ( Q ) Ji 
u Ch) 12~ L ~;I}', 2 tLfd::m:)'t1!1:$:¢ 4 0 2. ~, 2. -:i 0tRi:tJ-'f ID~~%.ti.ff:IB.IDti4 0 4 
, 4 0 6 ~ , -'t L 7 L E D 4 0 8 1' a Iv 7 l l l o 
[0039) 

;;$: ¢ 4 0 2. Id:: -'f ill ~ 12 ff'f l l 7 Id:: 1Ri :tJ ~ 15 Jf~ 't L 7 l l l ;I}', -'t 01Q1JJlffi\ ID Id:: ;fi '.:f :9HQ~ C .m ~ 10 
G -z ff'f 1J , J:: J -z -'t 0 ~ ID Id:: _t ID J:: 1J t A. q: < ~ J -z l l l o -'t 0 A t A. ~ l l :I 3* ;I}' , ~ < 
0--x+mh-z.<!tilo 
[0040) 

2. -:i 0 ~ %. ti .ffH. ID ti 4 O 4 , 4 O 6 ;I}' :$: ¢ 4 O 2. 0 ~ ill 4 1 O c lfX 1J l~ lt ~ tL -z ff'f 1J , 
2 0 tt m 813 ti 4 o 4 , 4 o 6 0 ~ 1fl'J Id:: , :9~ 1J. ~ 0 Y ? t! :z ;I}' DJ f!i~ ~ ~ J -z L , -;s 0 2 0 ~ m~ 
41 O-'ttLEl¢;i}'T')\1:Z0~*ill7il7>lo 2.-:i0ti.ff:IB.813tifd::7")\1:Z40 00c:frs'1Cil7> 
l rs'J ~JI;! C J:: 1) il' ~IJ < tL 7 ff'f 1) , T' )\ 1 A 0 cf Fsi tJ. ~ R Y11fl1J 0 1lffi\ ID * 7 7J\ -lf 12 1, U 7 l) l c 

:§.ti.ff:IB.IDtifd::-'ttL-'t'tL01lffi\8131J. ~ 0mLliemtcil1Ll7~10813il''ttlJ7Ll l ;I}', 20ID 
il' Id:: , :§. 1Iffi\ ID ~ t ~.+ lj) _t ioJ $= c ~ u l 813 il' 4 1 2. , 4 1 4 ~ , -'t tL 12 ~ < ;J\ -lf ID il' 4 1 6 
, 41 B'taJf, )l''}";µ'}"Jf~tt:'t~G7lllo ;;f:.f*fd::~ 1 0813il'0~°t~(\!)7fd::il1~9", 20 
-'t0~Cfd::~tmtllo 20~JWL ~Jf4 2. O, 4 2. 1 ;l}'-'ttL.-'t'tL.0.Jl:ffi\ID C~ 1 0IDil'~T' 
)\ 1 :;z 1' ~ * g l ~ J:.B ill ~ 0 Fsi ) c M px: < tL. 7 l) l 0 :g. tt m ID ti 0) j~ 1) 0) ID il' Id:: ~ 2. 0) ID 
iJ'42.2., 42.4-Z.i!tllo 
[0041) 

L E D 4 0 8 Id:: ' 2. J il1> l ) i? 0 tc 1fl~ 0 ti M ID ti 4 0 4 0) _t 7 <Vi 1
) ' 2 J 0 ) i? 0 fl!? 15 

0 ti m ID ti 4 o 6 c ill 1_, ~ tt m ID ti 4 o 4 0 .J):ffi\ ID 11 JJI 12 ~ ~ 111 ~ -!* c J:: 1J ~ ~ < n. -z L) i 
o 1.1\/T' 1 /?"71-\?4 2. 8;1}'L ED 4 0 8 0..tID1'1il!150~%.tt.ff:IB.IDti4 0 6 0J.IIL)15 
01lffi\IDc~%.~cti~G ell lo 
[0042.J 

_t ~ tJ. ~ , 2 -:i 0 tt .ffH. ID ti 4 O 4 , 4 O 6 Id:: tlli G -z "- ~ tt , !it l l Id:: ~ ~ ~t 0 ** tt 1' G -z 30 
ll l J::? c Jl :t l t 07 <Vil o T' J\ 1 :;z 0 cp Fsi Jl[ < c 01 ll -z *EIY1"tl1lffi\813 Id::, :§.tt.ff:IB.IDti 
0 ~111 0 ID il' J:: 1J t +m iz: l J o 
[0043) 
20~~JE0~-*~•cff'fll7fd::, ;;$:¢4 0 2.fd::LED40 8Jiu2.-:i0ti.ff:IB.IDti404 

, 4060..tiill't~k"tl1t~~l2m~~?5:Z'fy'J~Lftl. 
[0044) 

7't c ~it BF.I L ~ ~.it * 0 T' J\ 1 :z ~ Id:: ~ ~ 1
; , ti m 813 tt Id:: J\ o/ 7 - :;;· 0 * -!* 't Jm :t -z ;J\ -lf c 

1, U l fd:: l) ~ l) o 1J. :tJ 1) C -'f 0) 7 o/ I- 7• 1) )' I- fd:: ;;$: -f* 0) ~ < Q !it l) fd:: +m b 12 IBfi ~ I_, < , J:: 
11 1J, < < ~ J -z l, l 0 ~ 12 , ~ Jf ;I}' T' J\ 1 :z "t r c B "' 't m it -g & ~ 0 Id:: /v tt "t LJx. ;g. -g 6 
~ rs'] 1' tt -/ft L, 7 ii)' 1

) ' Id:: Iv 'ft ;I}' * ¢ 0 ~ < °'- 1' Jm :t l 2 ~ Id:: ~ l ) 0 J:: J 7 2 tL. ~ 0 T' )\ 1 40 
::Z Id:: J:: 1J ~ ~ c ~~ lt l 2 ~ ;I}' lli * , ..t tJ. ~ Jl ~ ~ -El 12 , Id:: Iv 'ft Id:: Jl :t 6 1fI. ii 12 IBfi ~ :/±. L ~ 

llJ::?C~*<tL~lo 
[0045) 

;;$: ~ Bf] 0) ~ 2. 0) 97 ~ ~ W Jf~ • ~ ~ 6 T )\ 1 A °t ~ 5 ( Q ) , ( h ) 12 ~ g o 

[0046) 
~iID~*~1t~7'J\1:Z5 O Old::, :$:¢5 O 2., 3-:i01Rl:tJ-'ft.B~~%.ti.ff:IB.IDti5 04 

, 5 0 6 , 5 0 7 , -'t Li 7 2. -:i 0 L E D 5 0 8 , 5 0 9 1' a <t' • -'t 0 1l PX' 12 01 l l 7 , T' J\ 
.{ :;z 5 0 0 Id:: ~ 1 0) ~ • M • c ii)' Lt l T' )\ .{ :;z 4 0 0 c tJ. ~ 1) -!JR 7 l) l 0 

[0047) 
:$: ¢ 5 0 2. Id:: ~ ill ~ c 01 l l 7 Id:: 1Ri :tJ. ~ 15 Jf~ 7 il1> l tt , Li tJ. G ~ 1 0 ~ W M • ~ J:t -'\\'.. l ~ 50 
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~iii }A 7 i!t> 6 0 7 0) 1Lffi\ 813 Id:: ;fi T 91- 11t1J c iaJ '/}. J l ~ ~ ... L, l <ff 1) ' 4Jt J l ' 7 0) ~ 813 Id:: ...t 813 J:: 1) 

t 1'.. ~ < ~ J --z Ll & • 
[0048] 

s '") 0 ~ ~ tt m 813 tt 5 o 4 , 5 o 6 , 5 o 7 Id:: * 1* 5 o 2. 0 ~ * rm 5 1 o 0 l' m~ 12 lfX 1J 
M Lt t? :11. --z 01 1J , tt m 813 tt 0 l' 11t~ Id:: l' '/}. ~ 0 Y ? -1:2 :z tt DJ ~~ ~ ~ J --z L 1 b e s '") 0 tt m 813 
tt Id:: ~ --z ~ n L --z L 1 6 • :±. ¥ tt m 813 tt 5 o 4 0 fili m1J :tLffi\ 813 Id:: r J\ 1 :;z 0 1J 1J'.' ~ 1* 12 :t> J::.. J --z 
1Ef! u· --z 01 1J , r J\ 1 :;z 5 o o 0 c:p Fei"l 12 <!t> 6 ~ mi~ 1 ~~ --z --z -® 0 iii'J tt m 813 tt 5 o 6 , 5 o 7 0 
jilij/J12rmL--zLl6e 2:f1.~0il:i1Ht'11'.813tt5 0 6, 5 0 7td:::tl3E.1271L--z.lffi7i!tl6e ~l 
0s'")0ft'11'.813tt5 04, 5 o s, 5 o 7td::rJ\1:z0c:p~:b\~&nm~0•8l312iaJ:b\J--z 
;J\ .lf 12 1Ef! u --z L , 6 e :g. ft m 813 tt Id:: , 2 :11. 1? 0 :tLiffi 813 '/}. 1? 0 ~ L 1 ~ ~t 12 01 L 1 --z ~ 1 0 813 ~ 1 a 1 o 
Ji., '8-1lffi\813td::"t:f1.7":f1.12~-td})...tiaJ~l2~U6813~5 12.,514,51 7 ~, 7:f1.12il5C< 
JJ\ .lf 813 ~ 5 1 6 , 5 1 8 , 5 1 9 1 a Ji. , '/ ?' -.!t" ?" ** tK C W ~ ** tt ) 1' ¥. L --z L l 6 e /.$: 1* 
Id:: ~ 1 0 813 ~ 0 l' 1 ~ (\}) --z Id:: L 1 ~ t , e 2 0 ~a ~ , r J\ 1 :;z tt ~ * < :11. --z L 1 6 :g. ft m 813 tt 0 
~10813~~.lfrm0~12BJf.520tfr7:f1.~:f1.0tlfre.813tt0*001lffi\81301'121'")~'")ID• 

1° :f1. l L) b o :g. tt '1f. 813 tf 0) 7~ 1) 0) 813 ~ (d:: ~ 2. 0) 813 1J' 5 2. 2. , 5 2. 4 , 5 2. 5 Co i!t> b e 
[0049] 

LED 5 0 8, 5 0 9 (d::jilij/J ~ t:±.¥tt'11'.813tt 5 0 4 0fili:tlffi\813JlI < 12~~1!-1:9¥1* 5 2 6 

1 ~ L, --Z ~ * < :f1. --Z LI b 'Jj.•, '8- k ;b\ I? Id:: 1t mi< :f1. --Z LI 6 e I.I\/ T' " / 7' 7 1 -Y 5 2. 8 , 5 
2 9td::, -150LED5 0 80...t8131llit1150iii'Utfre.813tt5 0 6"'-, 7L--z-®150LED 
5 0 90...t8131''®0llitl/50il:ilJtt'11'.813tt5 0 7""~ttil5CL,7tl6. 20 
[0050] 

...t ~ ;1j I? ' :±. ¥ ft m 813 tt 5 0 4 Id:: tRI :tJ. T 't ~ 7 i!t> 1) ' T 't ~ 0) ...t 813 11'- ~ fib 813 11'- ~ 0 rs"l 12 
'/l7'1'f~"JJ::..ff*tt1Li--ztl6e 2.'")0ili1Htfre.813tt5 o 6, 5 o 7td::igJ4 (a.,), Cb) 
0~•ID·~~~Cfil:tJ.""l?tt~td::~~tt12~~6e r~1:;z0cp~JlI<c-:t§E.12iaJ~e 

? tt m 813 tt 0 • 8f3 Id:: , :g. tt m 813 tt 0 1i!! 0 813 1t J:: 1J t ~iii tt 1A < ~ J --z t 1 & e 
[0051] 
* ~ • ** • 12 <ff LI l Id:: ' * 1* 5 0 2. Id:: 7t, ~ E~ 12 if ~ Bf] ~ 7• 7 A T 'Y '} '/}. I? • 1

) ' 2 :f1. tt 
2.'")0LED5 0 8, 5 0 9.&u·&!l!~"ti±J::_P3if{fff*0~515l5 3 00Fclfil8131t1~t.~, 3 
'")O)~~ft'11'.813tl5 0 4, 5 0 6, 5070...t3Zrm0~<1!1Jt.G7tl be 20~)15]5 3 
o Id:: 7t. ~ t~ 12 ~ BFJ ~ 7· 7 7. =t 'Y ? t> }iffi J::_ < :11. --z 01 1J , 7 0 ...t rm Id:: * 1* 0 -® 0 813 11'- ~ rm - 12 so 
~"J7tl6. d::"J720~•ID•c01Ll7td::, 7f.td::~lJ~d})t?:f1., P3it{iff*0~515l1~lJ 

l ~ lf 6 2 ~ 12 ~ 6 e 

[0052.] 
% 12 ~ ~ J::.. ~Jt. * t3i. ~t1 12 J:: & r J\ 1 :z ~ ~ ~ 1J , tt m 813 tt tt ;~ o/ 7 - 51· * 1* 1 m ~ --z ;J\ .lf 

12 1Ef! (}! l Id:: l I ~ t I e :b\ b 1) 12 ' 7 'Y ,... 7• 1) / ,... Id:: J:: 1) /j\ < < ~ J l 01 1) ' * 1* 0 ~ < °'- ~ 

~iii b 12 4X. * J 7 t I 6 e ~ 12 , B Ji. tt T' J\ 1 :;z 1' P C B ""- ~ ~ * 9 6 ~ 0 Id:: ~ ft 1 4X. ~ 9 6 
~ ~ 1° tt ~ l_, l <ff 1) , (d:: ~ ft tfr /.$: 1* 0 ~ 1° 0-, 1 Jm ~ b 2 ~ (d:: ~ l) e J:: "J l ;:::? :f1. t) 0) T" )\ ,{ 

7. Id:: J:: 11 ~ ?$ 12 g~ Lt 6 2 ~ tt & * , ...t :b\ 1? ~ J::.. ;tj e 12 , Id:: ~ ft Id:: ~ ~ & ifI. ~ 12 lllft ~ :tt 1_, ~ 

llJ::?C~*<tL.~6. 
[0053] 
~ 3 0 ~ • ** • ~ ~ 6 T' J\ 1 7. 6 0 0 1 igi 6 ( a., ) .& u ( b ) C ff\ G J::_ tt , 2 :f1. Id:: ~ ~ 

tt m 813 tt 0 ** tK 1 ~#. ~ , igi 4 c °" ) .& u c b ) 0 ~ • ID • ~ ~ --z t, & t 0 t> <!t> 1J , yg »iit 9 
b~ffl813.&u813&ctd::R%0AW0ft't14:b\1?612~~J::_**td::~~0R%1ML--zi!t> 
be 7f.~t~l2~BFJ~/.$:1*6 0 2.td::2'")0J.l\.lf~tt'1f.813tf6 04, 6 0 61f'i"J7tl6. L 
ED6 0 8td::~10tt'11'.813tl6 04...tl2~*<tL6e 2.'")0ttfre.813tltd::7:f1.El1*tt$1*6 
o 2. 0 l' m~ B 1 o c g~ Lt ~ :11. --z ti 6 • tt m 6 o 4 , B o 6 Id:: , ~ 1 0 813 1t B 1 6 , 6 1 s 
7 ~ b b 91- {QIJ 1lffi\ 8f3 1° f'i S , 2 :f1. t) id:: ~ d}) _t iaJ ~ 12 m ~-t l, l <ff 1) , ~ 1 0 8f3 1J' 6 1 6 , 6 1 
80'8-k01'12-'Z:f1."Z':f1.BJf.6 2 0, 6 2 11tt~G7tl6e '8-ftfre.813tl0~ 1 081311'-J-R 

91- 0 1~ 11 0 813 11'- Id:: ~ 2. 0 813 1t 6 2 2. , 6 2. 4 c- <!t> 6 • L E D 6 o 8 Id:: , ~ 1 0 ft m 813 tt 0 

40 

~ 2. 0 813 1)' 6 2. 2. ...t 12 ~ * < :f1. l <ff 1
) ' I.I\ / T' " / '}" 7 1 -y 6 2. 8 t.t L E D 0 ...t 813 1' ~ 2. 50 
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0:t¥M81Jtt 6 0 6 0~ 2. 0W11' 6 2 4 "- ~ tJ*7t L, 7 Ll 6 o 
[0054] 

JP 2004 111964 A 2004. 4. 8 

*~nlil*~~ ~ ~ 4 CCA-) &u c b) 12/.f\ L, ~~filil*~~ ~ 0ii Ll Id::, ~ 1 0W1f C&u"Z 
tL12~b6*1*0fiJi.ja:]) Citt>Jo *~nlilff~~C01Ll7fd::, ~1 G)Bf31}G):g.k{fd::, ~-HJ:>...tlaJ 

~ 12 M u 6 8IJ 11' c ff < J.I\ -'F w 11' 7j. 1? 11 pt' 1" tL l Id:: L l ~ L l 0 7j. b 1) c ' "Z tL "Z' tL :g. .Rffi\ 8IJ c i!t> 
J~10W11'61 6, 61 8fd::, *¢6 0 20l'Ctd::i!t>Jt00, tJ1ll!WttOJJl:iffiW~':till'.c 

t.3HJ:>...t.Cief!V7Ll60Jf.cittl6o *1*td::~10W11'61 6, 61 BOJl'Ctd:::ra=.t±L,~Llo 

J:: J 7 ~ 1 OJ 8IJ 11' 6 1 6 , 6 1 B Id:: , T' )'<:. 1 ;;z 6 0 0 0 "Z tL "Z' tL 0 Jl:ifi\ 8IJ C g Jf. 6 2. 0 , 6 
2.1 "timi;EL,7Ll60 20J~JC01Ll7fd::, *1*0tifi\81JJfq;t:fd::~1081J11'091-~ifil1J\"i!Jii}E9 

J 'lf~t;t ~fa] lJ c i!t> 1)' ~.+ (\}) ...t laJ qo C1t'A~.+ I_, 7 LI b 0 I_, t} I_,~ tft 1?' *jE Elfj G) 1i!l 0) ~ filil'lf*~ 10 
12 01 L l --z Id:: , ~ 11 0 * 1* 'jj· ~ 1 0 w 11' 0 :91- mu n!ffi w 0 ...t t> i.; ~ '.M ti~ 12 ¥ m 12 l' 12 iEf! u --z L 1 J 
~ El t iV> b o 2 G) J:: ) ~ ~ 11\il ** ~ 12 (ff L l 7 Id:: , ~ 1 OJ 8fJ 1T Id:: * 1* G) Jl:ifi\ 8fJ 9=' 12 tt Jf. ~ ~' 2 ~ 
12 ~ b 0 

[0055] 
$t 12 Jr ~ £ 4Jt. * t~ 1r.1 12 J:: J =r- J'< 1 ;;z ~ Id:: ~ ~ 1J , a m w tt tft l\ 'Y 7 - yi * 1* "t m z --z JJ\ 

-'F 12 i!fl u l Id:: L l ~ L) 0 7j. b 1) 12 ' 7 o/ ,... 7• 1) / ,... Id:: J:: 1) JJ\ 1"" < ~ J l 01 1) ' * 1* G) ~ 1" CA, 

~ ~~ b C t& * J 7 L l 6 o ~ 12 , g Jf. 1J\" T' )'{ 1 ;;z 't P C B "- ~ :f§ $t 9 6 a G) Id:: Iv ~ 't ilX ~ 9 
6 ~ FsJ 't t~ ~ 1_, --z 01 1J , Id:: /v n tJ: * 1* 0 ~ 1" °" 't m z J 2 'l'. Id:: ~ L l o J:: J --z 2 tL 1? 0 =r- J'< 
1 A fd:: J:: 1) ~ ~ C ~~ Lt b °2 )'. 'jj' ffi * , _t 'J} 1? ~ ~ ~ El C , fd:: £ ~ fd:: lllft ~ ~ b fil Ji C :ra: .ff I_, 

~LlJ::)C~~1"tL~~6o 20 
[0056] 
~40~1Jtil3H~7 O O't~7 (CA-) &u Cb) C/.f\u~o 2tL!d::~5 (CA-) &u• Cb) 

0 ~ 1J{il ** ~ )'. -IPA ~ t OJ c &> 6 'J}' , 1Jl1J iID 'J} 1? ~ ~ ~ 'El 12 ~ 6 c ff-. L, ~ ~ 1M ** ~ 12 &> 6 tJ 1ll! W 
tf G) ~ 1 G) 8'J 1J' G) ** t:t °t ;t! ffl l., l 01 1

) , ~ liti\ g b ~ f'F Ji U BfJ i:Jb 12 fd:: G % G) :m 1° 5 'jj 1? 7 12 
~z~~*td::ral•0H%1'Mu-z~60 •~*~~c~•EIFJ~*1*702.td::3J0~-'F~ 
:t¥1ll!81Jtt7 04, 7 0 6, 7 0 7'ttlJ7Ll'bo 2J0LED7 0 8, 7 0 9td::~10:±. 
¥:t¥M81Jtt7 04..tl2~~1""tL7Ll'bo 3J0:t¥1ll!81Jtttd::"ZtLEl1*1J\"*1*7 0 2.0Jl'ifllJ7 
1 0 12 ~~ Lt 1? tL 7 L l b o :t¥ 1:fl! 8fJ ti 7 0 4 , 7 0 6 , 7 0 7 Id:: ~ 1 G) 8IJ 1f 7 1 6 , 7 1 8 , 
7 1 9 C ~ :tJ b Y/-- 1fllj .Rffi\ 8'J °t fl J l 01 1) , °2 fL tft ~.f (\}) _t laJ qo C -{tA ~.f l., l 01 1) , ~ 1 0) 8'J 1J' 7 
1 6 , 7 1 8 , 7 1 9 G) :g. k< G) l' C "'Z tL "Z' tL g Jf. 7 2. 0 , 7 2 1 °t m_ ~ L, 7 L l 6 • :g. :t¥ 1:fl! 30 

813 tt 0) ~ 1 0) 8fJ 11' J,!1-, :91- G) j~ 1) G) 8fJ 11' Id:: ~ 2. 0) w 11' 7 2. 2. ' 7 2 4 ' 7 2 5 c &> b 0 L E D 
7 0 8 ' 7 0 9 Id:: ~ 1 G) :t¥ • 8IJ tt 7 0 4 G) ~ 2 G) w 11' 7 2. 2 ...t c ~ ~ 1"" tL l (ff 1) ' 7-1\' / T 
,/771~72.81J\"~10JLED7080J...t.W't~10~:t¥1ll!Wtt7060~2.0JW1f 

7 2. 4 "- ~ tJ*7t L, , ~ 2. OJ 7-1\' / T' -r / 'J" 7 1 ~ 7 2 9 1J\" ~ 2. 0 LE D 7 0 9 OJ ...t W 't ~ 2. 
G) ~IJ tJ 1:fl! BfJ ti 7 0 7 0) ~ 2. 0) 8IJ 1f 7 2. 5 "- )'. tJ ff l., 7 Ll b o * ~ ~ C. BF]~ 7° 7 A 'f o/ 'J 
cliili~1"tLR..B..~1"i±~P3~1i'7f*~)~7 3 Ofd::, 2.J0LED7 0 8, 7 0 9t>l?OJ*'t 
..t 1aJ qo 12~1J\" 9 J::) C ~ "J 7 LI b" 
[0057] 
*~filil**~~~5 (CA,) &u Cb) 12ff--l_,~~Jj{ij7f*~G)jiL)fd::, ~1 G)Bf31} C&u"ZtL 

C ht ~ 9 J * 1* TiJi. W! ) 12 iV> 6 o * ~ 1M Jf~ 11~ C 01 L l 7 Id:: , 3 J G) ~ 5Q. tJ 1ll! 813 ti 7 0 4 , 7 0 40 
6 , 7 0 7 1J\", * ¢ 7 0 2. OJ l' 12 Id::&> 6 1J\", ti 1ll! 8fJ ti .Rffi\ WC 01 Ll 7 ~.+ (\}) ...t laJ q= C i!fi U 7 ~ 
~1 OJ81J1I'71 6, 71 8, 71 91'a£cLl6o *1*td::~1081J11'71 6, 71 8, 7 
190Jl'l2td:::ra=.ff 1_, ~Llo J::"J 7~ 1081J1T71 6, 7 1 8, 7 1 9 fd::gJ.J-7 2. 0, 7 2. 
1 °t"Z01'12imiJEu7Ll6o ~6 (CA-) &u· (b) OJ~'Ei01i!lOJ~Jj{ijJf~~)'.raJ1~12, *¢ 

Id:: ~ 1 G) 8fJ 11' G) Jf~ t:t: C JI~ lJ 7 L ! b Jb ¥ Id:: ~ < , ~ '.M ti~ 12 ¥ @ G) ( ~ L l Id:: 1i!J 0) 1fc k< ~ ~ 1fc G) 

) tifi\ 8fJ °t tl J t G) c &> J 7 t iZ Ll. 

[0058] 
$t 12 Jr ~ £ 4Jt. * t~ 1r.1 c J:: & =r- J'< 1 ;;z 't-: Id:: ~ ~ 1J , a m w tt tft J\ 'Y 7 - ')!' * 1* "t m z --z JJ\ 

-'F 12 i!fl u l Id:: LI ~ L) 0 t} b 1) c ' 7 o/ ,... 7• 1) / ,... Id:: J:: 1) JJ\ 1"" < ~ J l 01 1) ' * ¢ G) ~ ~ CA, 

~ ~~ b 12 t& * J l L l b 0 ~ 12 ' g Jf. 1J\" T )'{ 1 ;;z 't p c B "" ~ :f§ $t 9 6 a G) Id:: Iv n 1' ilX ~ 9 50 
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J ~ FsJ '! ~ -!ft L 7 if'! 1J , tct 1v ~ t.Jr * -I* 0 ~ 1" CA, '! m ::t J 2 ~ tct ~ t 1 " J:: J 7 2 n ~ 0 =r l< 
1 A td:: J:: 1

) ~ ~ 12 g~ lt 6 2 ~ tJ IB * ' ...t Jj. t; Jl E ~ 'i5 12 ' td:: Iv ~ td:: Jl ;{. 6 ./![ ii c Rift ~ tt L 
~ ll J::? c ~ lt -r :tL ~~ 6 c 
[0059] 

~50~fit!l7fni~8 0 0'!~8 C0-,) &u Cb) C.ff\LE_t.fr, 2:1ltd::~4 Cb) 0~fit!l7f? 

~ c m ~ L E t (]) 7' il1> 1) ' ti Ji§ 9 6 ~ fl: & 0' w Jlo c td:: 7.g % 0) liE. t 4 Jj. t; 8 c ~ ;{. E J.R 9~ td:: 

[q] ti 0 B % t ~1 L 7 il1> 6 • -'it ~ lit c ~ BF.I ~ °* -I* 8 0 2. td:: 2. "') 0 JJ\ ~ ~ ti M W tt 8 0 4 , 8 
O 6'!t~"J7ll6c LED BO 8td::~10tiMWtt8 04...tC~lt"t:tLJ. 2."')0tlMW 
tt El -I* tJ * -I* 8 o 2. 0 l' m~ 8 1 o c g~ lt t; :tL 7 l l 6 • ti M W tt 8 o 4 , 8 o 6 td:: , ~ 1 0 
w 11' 8 1 6 , 8 1 8 12 if'! ti 7 ~ :ti J 7 ti 6 9Hifil w '! a ;Jf , -'t 0 ...t iill tct :g. tt M w tt 0 ~ 1J 0 1 o 
ID 11' ~ [q] l.J v "\ )[,. c il1> 6 jj..• ' ff 0) ~ 1" tJ ti ilJt w tt 0) 1~ 1) 0) ID 11' 0) -¥ 1t L Jj. ~ l l c J:: -:> 7 2 

:tL t; ~ 10W1t8 1 6, 8 1 8 0l'Ctd::-'t:tL-'t':tLC~;Jf 8 2. 0, 8 2. 1t.Jrilt>6" :S-ttF.r:l!.ID 
tt 0) ~ 1 0) w 1t J.R 9~ 0) 7~ 1) 0) w 1t td:: ~ 2. 0) ID 1t 8 2. 2. ' 8 2. 4 7' <Vi 6 c L E D 8 0 8 td:: ~ 
10tiMIDtt0~2.0W1t82.2.0...tc~lt"t:tL, ~/T"4/771~82.8tflLED0 

...tW'!~2.0tiMWtt8 O 60~2.0W1t8 2.4"'-.~ti~L7ll6c 
[0060] 

J::-:> 7 ~ fit!l Jf? ~ Fs'l 0 :ii ll td::, ~ ~ tt MW tt 8 o 4, 8 o 6 0 ~ 1 0 W 1t 8 1 6 , 8 1 8 

0 * 1* 8 O 2. ~ ID c ?ff lt 6 Jf? tt ~ ~ 1" 0 :ii l l c <Vi 6 " ~-1 c , ~ ill ID 1t , -'t :tL 12 *iC < ~-+ d}) ...t 
iaJ ~ c ~ u 6 w 1t ' -'t L 7 * E -'t tL c ~ < ~ ~ 6 ~ ill ID 1t t t~ E t±: 6 J:: IJ t ' tt M w tt l' 
ro '! ~ m w 1t , -'t tt c *iC ~ , :I.R t i ~ 11 ~ lt * m c ...t c iEti u 6 ~ 1't w c m if:! c * m ) ~ w 1t 20 
, -'t L 7.f&~9~iaJ ~ 0~~ 6 ~:t.8.W1t7~AA'L E_15tfr, tiilJl'.Wtt0...tiill'!~:t.8.c9 6 2 ~ 

Jj.'lli* 6. J§?"t'!J:i < L E_~:l:EBf31J-jj..·~ 10W1t8 1 6, 8 18t7f?AA'96" *-l*t<t~ 1 
0W1t 8 1 6, 8 1801'12td::~ttL 7ll~ll. J::-:> 7~ 10Bf317'8 10t.Jr~;Jf8 2. 0, 

8 2.1 tifiliJ:E'.962~12~6" 
[0061] 

7e 12 ~ ~ E.. tt * l~. ~r.1 c J:: 6 =r J\ 1 :z ~ tct ~ ~ 11 , ti M w tt !fl ;, 'Y 7 - St' * -I* '! m ::t 7 JJ\ 
~ 12 iefl U 7 IJ: l) ~ l) c f'C :tJ 1) C , 7 o/ f- 7• I) / f- IJ: J:: 1) /j\ 1° ( ~ -:> 7 if'! 1) , * ¢ 0) ~ 1" CA, 

~ ~~ b c t& * -:> 7 l l 6 " ~ 12 , ~ ;Jf '/:fr =r J\ 1 A. t P C B "'- ~ :f§ $t 9 6 a 0 td:: Iv ~ t t& ~ 9 
6 ~ FsJ '! t~ -!ft L 7 if'! 1J , tct 1v ~ t.Jr * -I* 0 ~ 1" CA, '! m ::t 6 2 ~ tct ~ t i " J:: J 7 2 tt ~ 0 =r J\ 
1 A td:: J:: 1

) ~ ~ 12 g~ lt 6 2 ~ Jj.' IB * ' ...t Jj. t; Jl E ~ 'i5 12 ' td:: Iv ~ td:: Jl ;{. 6 ./![ ii c Rift ~ tt L 30 
~ ll J::? c ~ lt -r tL ~~ 6 c 
[0062] 
~60~:1il!i7f?~9 O 0'!~9 C0-,) &u Cb) C.ff\LE_. 2tltd::~5 (0-,), Cb) 0 

~fit!lJf?~ ~ iJ!J.7 ll 6 '/:fr' _tjj. t; JlE~'B0tlMWti0Jf?ttt.Jr~ 8 O)~fit!lJFnlli ~ [q] l.J t 07' 
<Vi 1) ' ti Ji§ 9 6 ~ n= & u ID £ c td:: B % 0) ~~ t 5 Jj. t; 9 12 ~ ;{. E J.R 9~ td:: [q] tlft 0) H % t ~1 L 7 

&i 6 • m :td. -'it ~ w c /!' ~ Bf.I ~ * -I* 9 o 2. tct 3 "') 0 JJ'- -'f tt M w tt 9 o 4 , 9 o 6 , 9 o 7 '! 
alv7ll6c 2."')0LED908, 909td::, ~10:±.¥t¥MWti904...tC~*1":tL6 
• 2 tL t; 3 "') 0 tt M W ti El -I* tJ * -I* 9 o 2. 0 l' 1fl1J 9 1 o c g~ lt ~ tL 6 " tt M W ti 9 o 4 , 
9 0 6 , 9 0 7 IJ: ~ 1 0) Bfl 1J' 9 1 6 , 9 l 8 , 9 1 9 --Z, ~ :tJ b 9f- ifllj Jlifi\ Bfl l }~ -:> 7 if'! 1) , 2 
tL t; 0) ...t iill td:: :g. tt M Bil ti 0) ~ 1) 0) w 1t ~ [q] lJ v "\ JI,. c <Vi 6 tJ ' -'t 0) }§? 1" td:: ti M w ti 0) ~ (]) 40 
W17'0ff0J§?1"0¥1J-LJ}~llc J::-:>7'8-~10W1t91 6, 91 8, 91 901'12td::~ 
;Jf 9 2. 0 ' 9 2 1 '/:fr il1> 6 c :g. ti M w tt (]) ~ 1 0) w 11' J.R 9~ 0) ~ 1) (]) ID 1t td:: ~ 2 0) w 1t 9 2 2 
, 924, 9257il1>6c LED908, 909td::, ~10ttMWtt9040~2.0Wil' 
9 2 2. ...t 12 ~ lt -r tL 7 if'! 1) ' ~ 1 0) Jj\' / =r 4 / ?" 7 1 ~ 9 2 8 jj..• ~ 1 (]) L E D 9 0 8 (]) ...t 

Wt~ 10~'JtiMWti9 O 60~2.0W1t9 2.4"'-.~tt~L, ~2.0/j\'/7"4 /?"71~ 

929/fl~2.0LED9090...tW'!~2.0~tiMWti9070~2.0W1t92.5"'-.~ti 

*iC L 7 ll 6" -'it~ ll8 C ~Bf.I~ 7· 7 A. 'f o/ ? 7 )mi E 1" tL EB..~ 1" t±: E fI:l it iJ' Jf? 0 ~ 5~ 9 3 0 
!fl 2 "') 0 L E D 9 0 8 , 9 0 9 J} t; 0 -'it t ...t 15 iaJ C ~ tJ 9 J::? 12 ~ -:> 7 ll 6 " 
[0063] 

J:: -:> 7 ~ 5 C 0-, ) & u C b ) , ~ 9 C 0-, ) & u· C b ) 0 ~ fit!l Jf? ~ ~ 0 :ii l ! td:: , :§. tt M ID 50 
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ti904, 906, 9Q70)~10)8fl?}916, 918, 91912i!tibo 2:fll?let$1*9 
0 2. 0) ~ 12 <!ti 1) ~ tft I? t , ~ m 12 ~ Jj- °t fl= 'J l l) b o ~ 1 G) 8fl ?} 9 1 6 , 9 1 8 , 9 1 9 
0~121et$1*1et~ttG--Zll~llo J::"J--Z20~'8'12t, ~ifJ-9 2. 0, 9 2. 1 tftimiJE.<tL--z 
l l b 0 

[0064] 
$t 12 ~ ~ E tt * t~ 1;f.j 12 J:: b =r )'( 1 7 ):' let ~ ~ 1) ' :ti YH. w ti tft )'\. 'Y 7 - :=;" * 1* 't .m ;t l JJ\ 

~ 12 1Efl U l let l l ~ l) o tJ. :tJ 1) 12 , 7 o/ /-- 7° I) / /-- let J:: 1) JJ\ < < ~ "J l <ff 1) , $ .f* G) ~ < (A.. 

~ ~~ b 12 t& * J -z l l 6 " ~ 12 , ~ ifJ- tft =r J'\ 1 7 't P C B ""- ~ :f§ ~ 9 6 ~ 0 let Iv jt 't 4X ::g 9 
b ~ ~ °t t~ -/ft l_, l <ff 1) , let ,(, jt tft * .f<t G) ~ < (A.. °t Jffi ;{_ b °2 ~ let ~ l ) o J:: 'J l °2 :fl l) 0) Y )'{ 
1 7 1et J:: 1J ~ ~ 12 ~~ Lt -;s 2 ~ tft IB * , ...t tJ. t? ri E.. ~ e 12 , 1et 1v jt 1et Jl z -;s .rrr ii 12 lllft tt: 1± G 1 o 
~llJ::?l2~~<tL¥~6 0 

[0065] 
~ 10let,~5 (CL), ( b) 0~~Jf~~G)ff.Ff:lcpG)ifllJ!:ID~7iVi b" ~ 11let,~7 ( 

CL), ( b) G)~~Jf~~0i~Ff:lcpG)1flUIID~7iVi b. ~ 12.let,~9 (CL), ( b) 0~~ 
*~ ~ 0 ff m c:p 0 m~ 1m ~ -z. <!ti -;s o 2 n t? 1et iR~ 1m ~ -z. &i 6 tft , :g. ~ 12 01 Lt -;s 1et 1v '}:!_ w it 1et , J:: 
< :t> tJ. b J:: ? 12 ~ * Lt 7 ff\ L, E 0 ~ 4 ( CA.. ) ' ( b ) ' ~ 6 ( CA.. ) ' ( b ) ' Ji ().• ~ 8 ( 
CL)' Cb) 0~~ID~0ff.Ff:lcp0)1flUIID~let2tL1?12ni11Jl.GE..t07&i6. 
[0066] 
~ 1 0 12 <ff l) l let , :§. ~ tft rsi m~ 1 5 12 J:: 1) ~ %_ W 12 ?} ,M < :fl l l) b , 3 J 0) ~ %_ ~ ~ let 

1v jt J'\. o/ r tliffi 7- 1 2., 1 4 c 20m1J1m ~ 12 01Llc1et s J 0? -s 0 2. J tft ri ;t --z Ll -;s) "t ft- 20 
L., l =r )'( 1 7 5 0 0 tft 7• 1

) / /-- IQ) gft ~ 1R ( p c B ) 1 0 12 ~ ~ < tL l l I b • 
[0067] 

:±_ ~ let ,(, jt )'\. 'Y r tLiffi 7- 1 2. let , :±_ ~ ti fH_ 8fJ ti 5 0 4 G) ~ 2. G) 8fJ ?} 5 2. 2. G) JJ<:; ~ ~ ~ .f<t 12 

:t> E J c :±.~:ti YH. 8IJ ti 5 0 4 ~ W :ti~%. 118 12 :ti YH. L., c ll 6 " G tJ. G ~ tft I? , :±.~ti YH. 8IJ ti 
1et :±. ~ t~ YH. w ti 0 ~ 1 0 w it 5 1 2. , 5 1 6 12 01 L l --z , 1et 1v '}:!_ J'\. o/ r tLiffi 7- 1 2. 0 ...t 12 tl -s 
...t Lr t? n E.. 1A' ~ 12 ~ J -z 01 1J , ~ Ji- 5 2. o c ~ 5 c °'- ) 12 ~ ff\ ) tft ~~ Lt t? n --z L l -;s " !I!. rr 
L., E iii'J let Iv 'J:!, J'\. o/ r tLill\ 7- 1 4 let ii\1J :ti YH. W ti 5 0 6 , 5 0 7 0 ~ 2. 0 W it 5 2. 4 , 5 2. 5 ~ 
W:tittfH.G-Zllbo GtJ.G~tJ:'l), iij1JttfH.81Jti1et~1J:ttfH.81Jti0~108'31t514, 51 5 
, 5 1 8 , 5 1 9 12 <ff l) l iijlj let /v jt )'{ 'Y r tLiffi 7- 1 4 0) _t 12 f~ S _t L1 l) :fl ~ 1A ~ 12 iVJ 1) , ~ 

ifJ- 5 2. 1 ( ~ 5 ( CA.. ) 12 ~ ff\ ) tft ~~ Lt l) :fl l l I b • 3 'J G) let /v '}:!_ )'\. 'Y r tLiffi 7- 1 2. , 1 4 let 30 
, ~ ~ < n E.. =r J'\ 1 7 5 o o ~ 0 ~ %. ti YH. ~ G --z n= m 9 -;s '}:!_ Lt -z. 1et ~ < , 1.1l 't ~k ~ 9 -;s ~ 
G) r. - /-- "/ / 'J ~ L, l G) .jJ.iJ $= t t~ J l ll b 0 

[0068] 

let Iv jt 7 " v o/ /-- 5 3 2. ' 5 3 4 let ~ Ji- 5 2. 0 ' 5 2. 1 't 3't ~ L, ' =r )'{ 1 7 0) tt YH. 5 0 
4 , 5 o 6 , 5 o 7 't 1et 1v jt J'\. 'Y r tLiffi 7- 1 2. , 1 4 """ ~ ~ %. w , ~ ~ w 12 :tt ~ 9 -;s " 2 0 
J:: ? c ' ~ iID ~ ~ ~ =r )'( 1 7 let p c B 1 0 ...t c :/iii 'i1J 12 ~ ~ < tL b 0 ~ 12 Bf] l) tJ. ~ J:: ? c ' 
let Iv '}:!_ 7 " v \\/ /-- 5 3 2. ' 5 3 4 let JJ\ ~ 15 ioJ c <Fi l l l )'\ o/ 7 - :y• t .m ;t l ~ u b 2 ~ let ~ 
< , tt J -z ~ ~ < n E.. J;J e 12 =r J'< 1 7 0 7 o/ r- 7· 1J --;; r- tJ:' ~ 1' 9 -;s 2 i 1et ~Lio 
[0069] 

ffi.I IJ p c B 1 0 Ji U' let Iv '}:!_ )'\. 'Y r tLill\ 7- 1 2. ' 1 4 't ~ 1 1 12 ff\ L, E t} ' 2 0) J;J e let =r )'( 40 
1 7 7 o o 't 1~ m G c LJ -;s" ~ 1 o 0 ~ ~ *~~ ~ ffi.I t1', ~ iff 7 2. o , 7 2. 1 c:p 0 1et 1v '}:!, 7 
-1 V 'Y /-- 7 3 2. , 7 3 4 let Y )'( -{ A 0) ff fH_ 8fJ ti 7 0 4 , 7 0 6 , 7 0 7 t id:: ,(, '}:!_ )'\ 'Y r tLiffi 

7- 1 2. , 1 4 "'\, ~ ~ %_ W , *ti ~ 118 12 ti ~ l_, l l I b • let ,(, '}:!_ 7 -1 V 'Y /-- 7 3 2. , 7 3 4 let JJ\ 
~ 15 ioJ 12 <Fill --Z )'\ o/ 7 - :y• 't .m ;t l :t> 9" tJ. c L, tJ.' ~ ll let~<~().• l let <Fil) 9"' tt J l ~ 

~ < n E.. ~ e 12 =r J'\ 1 7 0 7 'Y r- 7· 1J --;; r- tft ~ 1' 9 -;s 2 ~ 1et ~ L l 0 

[0070] 
ffi.I LJ P c B 1 o , Id:: 1v n J'\ o/ r till\ .:r 1 2. , 1 4 "t ~ c ~ 1 2. 12 t ff\ G ~ tft , 2 0 J;J e 1et 

=r J'< 1 7 9 0 0 t ff ffl G ~ t 0 7 <Vi 6 " ~ 1 0 0 ~ Jj\ij ID ~ ):' ffi.I ti , ~ ifJ- 9 2. 0 , 9 2. 1 cp 
0) let ,(, jt 7 -1 V 'Y /-- 9 3 2. , 9 3 4 let Y )'( .{ A 0) a fH_ 8f3 ti 9 0 4 , 9 0 6 , 9 0 7 °t let ,(, 

jt J'\. o/ r j:iffi 7- "" ~ ~ %. w , *ti ~ 118 c tt ~ G -z L 1 -;s • 1et 1v jt 7 " v o/ r- 9 3 2. , 9 s 4 Id:: JJ\ 50 
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-'f 15 iaJ c ff'/ L l 7 J~ 'Y 7 - ':I' 1' Jm ;t 7 :b 9" JJ.. CL JJ.., !iX Ll It.~ < ~ U' 7 It. ff'/ I? 9", ~ J 7 ~ 
lt < :11 ~ ~ -& 12 =r J'< 1 :;z 0 7 'Y ,._ 7· 1J / ,._ n~ m A. -g 6 2 ~ tt. :i;;t L , 0 

[0071] 
~ 1 3 It. T )\ 1 :;z 5 0 0 0) y v 1 1' ff\. 9 t 0) 7 ilti 1) ' T )\ 1 :;z 0) :g. k It. ~ 1 0 c ff\. L ~ 

15~7-Mtm:i;;tPCB 1 O...tc~lt1'"tl7Ll6c ~3cff\.L~Yv1~Jt~9'b~, T'J\ 
-{ A It. J:: 1) ~ ~ f2 ~ lt 1'° tl t fft 1) , t' 'Y T d._, It. ~ 3 C 01 Lt 6 t• 'o/ T d, J:: 1) t JJ\ 1'° ( , J:: 1) 

~Llt!ft~IM.tfrtt1fl;1'"tl7Ll6c ;!JJ;t--z, lt.!v~7" v 'Y 1--lt.Yv 11'...tJJ..l?~~~-&c~ 
::t :i;;t L 1 , !l.x: L i tt. 1i 1;r ~ ::t :i;;t L i iii.' ~ c <Vi 1J , 2 tt c J:: 1J El{f L i P c B ~ rm ~ ~ 'it Y v 1 ~ 0 <!ti 
Ll ~ 0) :::J / ,._ 7 :;z ,._ tJ: Gk -I!< tl 7 Ll 6 D 

[ 0 0 7 2. ] 10 
ti k :l;;t ~ mil ** ~ c (ff Lt 6 tt ltt w tt It. ' 'it ~ T )\ 1 :;z 0) l' i.Q.IJ c )8 J 7 ~~ Lt I? tl 7 L l 6 D ~ 

ff\. 0 ~ :§: ...t, T' J\ 1 :;z 0 $¢It. tt '11!. W tt 0 ...t mi, !l.x: Ll It. tt ltt W tt 0 ~mi* 7 ~ V 6 t 0 ~ 
L 7 IBi L l ~ tfr , $ U: It. ~ %. tt ltt W tt 0 ...t mi JJ.. I? ~ mi * 7 0 L l 9 tl 0 v "<. Jt,. 12 * 7 ~ V 6 t 
0 7 CV> J 7 t R L l " lli * :11 IGt , $ ¢ It. tt '11! 813 tt 0 ~ rm ~ IJ IX fi5l lJ v "<. J[,. c * 7 ~ U' 6 t 0 
7 <!ti 6 2 ~ JJ..• %:. * L L l tJ: , ~J ;t 1Gt '8- tt ltt W tt 0 ~ < 0 cp Fe1l 0 v ~ Jt,. ~ , J:: 1J m < 9 6 2 ~ 
t DJ j;j~ 7 <!ti 6 D J:: J 7 H: '11! 813 tt It. ' ~ '.ht ~~ c * u: 0) ~ < c }fj J ~ g Jf cp c ~~ Lt I? :11 6 0) 7 
<!ti 6 D 

[0073] 
$ ~ BF] It. 1J>- :l;;t ( ~ t J.I\ -'f 813 Jlo ( ~.+ d}) Ci) @ if JJ..• <!ti 'J ~ ~ L 7 t ) C g Jf 1' ~~ Lt b t Ci) 7 <!ti 

i . 2 tt c J:: 1J , J:: 1J ~ ~ t> ~ L 1 tt. 1v ~ a ~ 1' fi5l lJ J.K -'f 'fe n c rF i 2 ~ tJ: DJ 1'i~ 'l'. :i;;t 6 • tt. 20 
Iv ~ 0 T' J\ 1 :;z '°"' 0 tt ltt jf!! ~ JJ..' ~ C ¥ '@: rm 7 <!ti J ~ ~ 'El , t§ ~ 0 5£ Ji 1' ~ 6 C It. J:: 1) ~ L l 

¥ W: 15 iaJ 0 IA tJ: 1) tJ: fP:. ~ ~ ~ 6 • - 15 , $ ~ B,EJ It. , It. Iv ~ C fi5l lJ JJ\ -'f Ji u ¥ W: ~ rs'l 12 ff'/ L l 

--z J:: 1J IA Li ~ mi ~ 1' tJ! 1fl; L --z ff'/ 1J , J:: 1J ~ Li 5! Ji 0 7-f\' / r 1' ~ l£ 9 6 t 0 t> <Vi 'b " 
[0074] 

g Jt- tt. =r J\ 1 :;z 0 1lffi\ 813 12 ~~ Lt I? :11 , JJ\ -'f 15 iaJ 12 ~ L i --z ff'/ 1J , =r J\ 1 :;z tJ: rlf ~ 1:1t ii 12 l!!ic ii 
< tl ~~'El 7 t It. Iv~ 1' 5i J\ !l.x: Ll It. 5i lli <ii 6 2 ~ tfr DJ 1'i~ 7 <!ti 'b " 
[0075] 

...t ~ L ~ ~ mil ** ~ 12 ff'/ L l 7 It. , ~.+ d}) 813 if C ~ < JK -'f 813 if 1' tl '"') t 0 , * J 9 <' c ~.+ d}) 0 
t 0 , 7 L 7 ¥ W: 813 if c ~ < JJ\ -'f 813 if 1' tl '"') t 0 0 , 3 '"') 0 ~~ ~ 0 tt ltt 813 tt 0 ** tt 0 Jf 1' 
ff\. L ~ • m ~ , ~ tJ. ~ 1t11 L ~ 813 if 1' tl '"') t 0 t a d}) --z ~ii! 0 ** iii.' t DJ 1'i~ t> <!ti 6 " * ~ , ~ 12 so 
l' iaJ ~ c ~ v 'b w if 1' a ct' t 0 t , g Jt- 1' 9~ ~fllJ JJ.. 1? ~ !¥If L :i;;t L l ~JZ 1J c 01 L , --z tt. DJ ~~ t> <Vi 'b 
D l ) g tl 0) T )\ 1 :;z c ff'/ l ) 7 t ' !i 1 0) w if c ~ L 7 ~ :l;;t 6 T ~ 1 / tfr DJ ~~ 7 <Vi 6 D 

[0076] 
ttltt813tflt., ...t mi/iu~rmJJ..•->ffit>i!ti 6t01' ff\. L ~- 2 tl!t.:ti~< tl 6 t 07CV> 6 tfr 

, 1~ 9" L t ->t? t> ilti 6 1~ ~ tt. mt Li" ~ c, 2 tt 1? tt. ~R! ta -'f m w if JJ.. I? 1i~ < tt --z Li 6 J::? 
Ctllill~o 2tltJ~:ffl7td:.~l!a 2tll?td:., $¢X.td:.td:./v~~'°"'0fl~1j!t'~dh6~C~ 
iii.' ** iii.' 0 ~ rm 1' tl J --z L 1 --z t , !l.x: L 1 tt. ;~ '1 - = -:;; ?" < tt ~ ~ mi 1' tl J --z L 1 --z t R L 1 " 
[0077] 
!i 1 08131l'!t., J~~:i;;tgJt-t ~ 'b 2'l'.t:J:lli*6J::?12, ~JIJ::ttGti~UROOI. 'Y 'f / ?"9l!l!7 

a m. 813 tt tt ;f;~ JJ.. I? ~ :FR oo c ~* * -g 6 2 ~ c J:: 1J rF 1? n 6 " JJ.. n 1J c , ~JiJ ::t 1Gt n i;" ~ ~ m I 4o 
\bt~11!1 ;!JJ I, ?7" 1 tJ :;z 1-- JJD I !l.x: ll It. W L lli L ~ ~ ;!JJ I~ c J:: 6~ii!0.trlI~12 J:: 'b 2 ~ t DJ 
1i~7'<V>6c 

[0078] 

g Jf It. * ¢ 0) 'E - )[,. T " / ?" ;!JJ I et c ffl l ) I? :11 6 ~ 0) ** ~A' 12 J:: 1
) ** ~ < :11 6 D 

[0079] 
...t ~ L ~~mil**~ 12 ff'/ Ll 7 It., g Jf It. tt '11! 813 tt 0 ¥i 1 0 813 if~ fi5l lJ ~~ t tl J 7 Ll 6. 2 

tl It. ti ~ < :tL 6 2 ~ 7 <Vi 6 tfr ' Jb g L t 7 ? 7 <!ti 6 Jl' ~ It. :l;;t L ) c g Jf It. 7 0) ~~ J:: 1) t A $= 

< 7 t 1J\ < < 7 t R L l ( ~JIJ ;t !Gt T' J'<. 1 :;z 0 ~~ ~ ¢ 12 :b ~ J 7 L l 7 t , !l.x: L l It. tt ltt 813 tt 0 !i 
1 0) w if c ~ ~ 9 6 ~ ~ 0) Jf c :b ~ 6 t 0) 7 <!ti J 7 t R L ) ) D 7 0) IA < It. * ¢ 0) 'E - )[, T 

-</7.trlI7~ffl"<tl6~CJ::9~*6" 50 
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(0080] 

...t ~ L ~ ~ • *~ • 12 o=t l l --z t<t. , L E D " 1 -=> ~ tt 0 ~ 'El- 12 t<t. * "* t<t. £ ~ a~ 12 ~ e,EJ c- i!tl 1J 
'2.-:>i!tl'b~'El-C11Ll7td::ll'~B,EJ7<!tl'bc /.f:jfB,EJl;t.2:tlC~R~:tl~t07td::~llc 

(0081] 
:ti lll! 8IJ :tt td:: , fill B,EJ L ~ t 0 ~ td:: ~ ~ 'b M tt 1' tl -:> 7 l l 7 t !Z l l c ~J A.. f<t' , $~ 1' :g. $ffi\ 8IJ 7 

lii11J ~ L, cpFs'J75'f)i10lL ell 'b t0~c-t!Zll. Jf~ttt<t., 151JA..f<t'1.R)i0~~111:~7·7:;<: 'f 
'Y 'J ~ H~ M 8IJ :tt 0 :ti~ 5i Ji, -'t L c ~ ~ ...t 0 ;flJ .ff 111: ~ ll -:> ~ ~ E!J 1' ~ • L -:>-:> 1i k 12 g~ 8t 
9b 2 ~'/Ylli* 7,. 7•7 AT 'Y? ~0i'#:~ttm:l'.W:tt~ 0:ti~~!li.1'&~9b ~12td::~>E. 
1\"tJ=IHl 6 2 ~:lft-li~OO?>i!tl 6 0 -11~12, :ttll1!81J:tt0~~Jf9t;l;~t;t.1.R&u:;z,... v :;zmm~ ~ 
.i v - ~ 3 -:;; -r ~ 1J --z ;* >E 7 n 6 • 10 
(0082.] 

~c, LED0:tilll!81J:tt...t"'0t!!icm/J)!td::~A..62~1'lli*, *~- 2-:>J.~...t0LED 
1'fflll'b2~tlli*6c ~12, LED"tl!!icm"t'b:ttlll!rmct, JJ'Y7·7f~tA:0~)1DJ, X.td::~ 

Jt- -r n= 1J , -'t 2 12 L E D -r t!!iC m -t 6 2 ~ " IB * 6 • ~ 51Dl 0 ~ t<t. 1J 7 v ? 1 ~ G --z t n= m L 
' L E D ;1ft nk ~ 9 6 mu rm £ -r ~ £ L 7 ioJ ~ -r ~ A., b J: ) c .H,1J Lt * 9 0 * ~ ' ...t ~ L ~ ~ • 
7f~•12G°fllctd::, i'-l*t<t.ffJf"L., t:>jLJH~...trm"ttl-:>t0t~R~:tl7td::Ll~LI. i5Jf~0£~ 
~l tt -r ~ b ~ c ' ...t rm -r ~ tJJ c v / A.' Jf~ it ~ L., ~ 1) ' ...t rm 12 v / :;z• -r JR 1) i-1 Lt ~ 1) 9 b 2 

t'/Ylli*bc 
(0083] 
...t~L~~-*~•t<t., ~5'JA..f<t'~7'/YO. 2.5rnrntJ..~ 1 ornrn, ~7&0·$~'/YO. 2.5 20 

rn rn tJ.. ~ 5 o rn rn ~LI J ~, 1i k ~ J'\. 'Y 7 - ~· -t )! -r tt-=> s MD c ~ m 9 b 2 ~ 1' lli * 6 
• ~ Ji- 0 ~ 7 t<t. , ~ m" td:: o . o 5 rn rn tJ.. ~ 5 rn rn 0 iC Im c- i!tl 1J , ~ 1 0 W 'fl' 0 ~ 7 td:: *~ o 
. 1 rn rn tJ.. ~ 5 rn rn c i!tl 6. ~ 1 & U' ~ 2. 0 ~:IM**• c 11 Ll c td::, ~ 1 0 W 'fl' 0 ~-+ !!)) W 'fl' 
t<t.*~45° 0~1ici!tl6. 
(0084] 

igi B C °'- ) , C b ) c ff\ G ~ ~ R *~ • 0 * 1* td:: , ~J A.. f<t' ~ 7 *19 1 . 6 rn rn , $~ *'j o . 8 
rn rn , ~ 7 ri9 o . 4 rn rn -c i!tl 1J , "Z G --z ~ 7 *19 o . 1 5 rn rn , ~ 7 ri9 o . 1 rn rn & u $~ *19 
o. 5 rnrn0~JJ-"ttl-:>~t0-ci!tl'b. 
(0085] 
~l ai= fili 5K 0 ie im c J: J --z >E ~ 7 n 'b * jf e,EJ 0 ie im 12 11 L 1 --z , 1i!l c t ~ c ~ ~ 0 ~ • M 1i 30 

;1ft ~ m DJ fii~ 7 i!tl b c L E D -rm ll 7 * jf B,EJ -r alt B,EJ L ~ ;1ft' * jf B,EJ 0) ~ ~ td:: ~ 0) 8 MD 12-:> 
l I --z t ~ m DJ fii~ -c i!tl 1J , ~l 12 ~ tt 9 'b s M D Fsi 0 ~ 'Y 'f -r 1J\ 7 < 9 'b nm. m c ;flJ m 9 6 2 ~ 
1'-c~i. 

( igi rm 0 M ~ ~ fill e,EJ ] 
(0086] 
(igi1]E#0arm~a~£~=r~1:;z0oormigi&u...trmigi-c<!tl'bc 

(igi2J~0E~0•rm~a~£~=r~1:;z0oorm~&u...trm~-c~-;s. 

( igi 3 J igi 2. 0 =r l\ 1 :;z 0 Y v 1 -r ff\ -t ~ rm igi -c <Vi 1J , ~ 1& c t<t. 1v ~ ~1 Lt 7 n ~ tt ~ -r ff\ 
L~~c<Vi6. 

( igi 4 J * jf eFJ 0 ~ 1 0 ~ R M • c ~ -:J < 1J - r • L a rm ~ a ~ £ ~ =r J~ 1 :;z 0 mu rm igi & 40 
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Electronic Patent Application Fee Transmittal 

Application Number: 14928550 

Filing Date: 30-0ct-2015 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Filer: Chase J. Brill/Stacy Jen 

Attorney Docket Number: 100415-0198 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 27076837 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 

AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Chase J. Brill/Stacy Jen 

Filer Authorized By: Chase J. Brill 

Attorney Docket Number: 100415-0198 

Receipt Date: 29-SEP-2016 

Filing Date: 30-0CT-2015 

Time Stamp: 16:23:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $180 

RAM confirmation Number 3598 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

105987 

1 Transmittal Letter 
100415-0198_1DS_ Transmittal - no 3 

B.pdf 
8575Sf5a71 d94e9af91 b8e4c2591 Of1 6fdd2 

262a 

Warnings: 

Information: 

90873 

2 
Information Disclosure Statement (IDS) 

100415-0198_1DS_SB08_B.pdf no 1 
Form (SB08) 

Sf9dcb3c39930846c0e64b 1 c34b2f4cb9f3e 
SfSO 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

981005 

3 Foreign Reference B2_J P2004111964A.pdf no 19 
f5d002a7391 d9c1 b63b26d74d6e7632dab 

e11489 

Warnings: 

Information: 

89288 

4 Non Patent Literature B3_JPOA.pdf no 2 
628cc7736cb44e441 e29c8Sde1d650d1 aac 

Saf84 

Warnings: 

Information: 

31003 

5 Fee Worksheet (SB06) fee-info.pdf no 2 
06a 1a6bd234163e540b1861 e91 a938be8b 

549aa8 

Warnings: 

Information: 

Total Files Size (in bytes) 1298156 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

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

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: 

Title: 

Application No.: 

Filing Date: 

Examiner: 

Art Unit: 

Confirmation No.: 

Hirofumi ICHIKAWA 

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN­
MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN 
PACKAGE AND RESIN-MOLDED BODY 

14/928,550 

10/30/2015 

Caridad EVERHART 

2895 

1591 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR §1.56 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Applicant submits herewith documents for the Examiner's consideration in accordance 

with 37 CFR §§1.56, 1.97 and 1.98. 

Applicant respectfully requests that each listed document be considered by the Examiner 

and be made ofrecord in the present application and that an initialed copy of Form PTO/SB/08 

be returned in accordance with MPEP §609. 

Applicant requests that, in accordance with 3 7 CFR § 1. 98( d), the Examiner review all 

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including 

application no. 12/737,940, filed 5/13/2011; and application no. 13/969, 182, filed 8/16/2013, for 

4830-0096-4665.1 -1-
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Atty. Dkt. No. 100415-0198 

copies of references of record therein that are not being provided here; although Applicant would 

be pleased to provide copies of any such documents at the Examiner's request. 

The submission of any document herewith is not an admission that such document 

constitutes prior art against the claims of the present application or that such document is 

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any 

rights to take any action which would be appropriate to antedate or otherwise remove as a 

competent reference any document submitted herewith. However, in accordance with MPEP § 

609.04(a)(I), Applicant hereby states that for items for which the date of publication supplied 

does not include the month of publication, the year of publication is sufficiently earlier than the 

effective U.S. filing date and any foreign priority date so that the particular month of publication 

is not in issue. 

CONCISE EXPLANATION OF RELEVANCE 

Document B 1 is an English-language counterpart of foreign-language document B2. An 

English-language abstract is also provided for foreign-language document B2. 

Foreign-language document B2 was cited during the prosecution of a corresponding 

Japanese patent application. The Japanese Office Action is cited as document B3 and sets forth 

the portion of the document considered relevant by the examiner. 

TIMING OF THE DISCLOSURE 

The listed documents are being submitted in compliance with 37 CFR §1.97(d), before 

payment of the issue fee. 

STATEMENT UNDER 37 CFR §1.97(e) 

The undersigned hereby states in accordance with 37 CFR §1.97(e)(l) that each item of 

information contained in this information disclosure statement was first cited in any 

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

three (3) months prior to filing of this Statement. 

4830-0096-4665.1 -2-
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Atty. Dkt. No. 100415-0198 

STATEMENT UNDER 37 CFR §1.704(d) 

The undersigned hereby states in accordance with 3 7 CFR § 1. 704( d) that each item of 

information contained in the information disclosure statement was first cited in any 

communication from a patent office in a counterpart foreign or international application or from 

the Office, and that this communication was not received by any individual designated in 37 

CFR § 1. 56( c) more than thirty days prior to the filing of the information disclosure statement. 

FEE 

Fees in the amount of$180.00 to cover the fee associated with an information disclosure 

statement are being paid by credit card via EFS-Web. 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this submission under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to 

Deposit Account Number 19-07 41. 

Date ___ S_e._pt_e_m_b_e_r _29_,~2_0_1_6 ____ _ 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4830-0096-4665.1 -3-

Respectfully submitted, 

By __ /_C_h_as_e_J_._B_ri_ll_/ ______ ~ 

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/928,550 10/30/2015 Hirofumi ICHIKAWA 

22428 7590 10/13/2016 

Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

100415-0198 1591 

EXAMINER 

EVERHART, CARIDAD 

ART UNIT PAPER NUMBER 

2895 

NOTIFICATION DATE DELIVERY MODE 

10/13/2016 ELECTRONIC 

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

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

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

ipdocketing@foley.com 

PTOL-90A (Rev. 04/07) 
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Supplemental 
Notice of Allowability 

Application No. 
14/928,550 

Applicant(s) 
ICHIKAWA ET AL. 

Examiner 
CARIDAD EVERHART 

Art Unit 
2895 

AIA (First Inventor to File) 
Status 

No 

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

1. [8] This communication is responsive to amendment filed 51212016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [8] The allowed claim(s) is/are 1-10. 13-26.29 and 30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. [8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) [8] All b) D Some *c) D None of the: 

1. [8] Certified copies of the priority documents have been received. 

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

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

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [8] Notice of References Cited (PT0-892) 

2. [8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08·13) 
20161005 

5. D Examiner's Amendment/Comment 

6. [8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/Caridad Everhart/ 
Primary Examiner 
AU 2895 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

The present application is being examined under the pre-AIA first to invent 

provisions. 

REASONS FOR ALLOWANCE 

Page 2 

The following is an examiner's statement of reasons for allowance: The IDS 

filed 9/29/2016 has been considered. The prior art of record is considered relevant to 

applicant's disclosure. The prior art of record does not disclose nor suggest all of the 

limitations of the allowed claims. Ng et al (US 2004/0051171 A 1 ), which is the English 

language equivalent of JP2004-111964, does not disclose nor suggest the limitation "at 

least a portion of an outer lateral surface of the metal part are coplanar at each of the 

four outer lateral surfaces of the resin package, wherein a notch is formed in the metal 

part at each of the four outer lateral surfaces of the resin package", and Ng et al 

disclose that the sides of the package slope (paragraphs 0043 and 0051) so that the 

base is larger than its top (paragraph 0051 ), and Fig. 9A and Fig. 9B show that Ng et al 

does not disclose the metal part and the resin part are coplanar, which includes the that 

the sides slope, as stated above, and Ng et al also does not disclose "a notch is formed 

in the metal part at each of the four outer lateral surfaces of the resin package". Sorg et 

al (US 2004/0106234A1 ), which is the English language equivalent of W02004/015769 

A 1 , which is also related to JP 2005-535135, which was cited in the Non Patent 

Literature Document C3 in the IDS filed 9/29/2016, does not disclose or suggest the 

limitation "wherein at least a portion of an outer lateral surface of the resin part and at 

least a portion of an outer lateral surface of the metal part are copolanar at each of the 

four outer lateral surfaces of the resin package" and "wherein the resin part is located at 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

Page 3 

left and right sides of a portion of the metal part at at least two of the four outer lateral 

surfaces of the resin package", because Sorg et al disclose in Fig. 1 the resin part 6 

which is an encapsulation material (paragraph 0008) which transmits electromagnetic 

radiation (paragraph 0053) above the metal part 2 and 3 (paragraph 0007), and Sorg et 

al also disclose a carrier 9 (paragraph 0009), which is between the metal parts 2 and 3 

and the encapsulation 6 (Fig. 1 and Fig. 2), and therefore the encapsulation is not on 

the left and right sides of the metal parts . Urasaki (JP2007/235085) was also cited in 

citation C3 of the IDS filed 9/29/2016. Urasaki does not disclose all of the limitations of 

the allowed claims, for example Urasaki does not disclose or suggest the limitation "a 

notch is formed in the metal part at each of the four outer lateral surfaces of the resin 

package, wherein the resin part is located at left and right sides of a portion of the metal 

part at at least two of the four outer lateral surfaces of the resin package", as seen in 

the Figures. 

Any comments considered necessary by applicant must be submitted no later 

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

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARIDAD EVERHART whose telephone number is 
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Application/Control Number: 14/928,550 

Art Unit: 2895 

Page 4 

(571 )272-1892. The examiner can normally be reached on Monday through Fridays 

7:30-4:00. 

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

supervisor A. Sofocleous can be reached on (571 )272-0635. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

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

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

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

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

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

you have questions on access to the Private PAIR system, contact the Electronic 

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

USPTO Customer Service Representative or access to the automated information 

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

/Caridad Everhart/ 
Primary Examiner 
AU 2895 10/5/2016 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/928,550 ICHIKAWA ET AL. 
Notice of References Cited 

Examiner Art Unit 

CARIDAD EVERHART 2895 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-2004/0106234 A 1 06-2004 Sorg, Joerg-Erich H01 L21 /4846 438/123 

B US-

c US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 

* N J P2005535135W 11-2005 Japan Sorg et al H01 L21/4846 

0 JP2007235085A 09-2007 Japan Urasaki H01 L24/97 

p W02004015769A 1 02-2004 WIPO Osram Opto Semicond. H01 L21/4868 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u Translation of JP 2007-235085A (Urashaki) Sept. 13, 2007, 16 pages. 

v 

w 

x 

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20161005 
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JP 2007-235085 A 2007. 9. 13 

(19) 8*1i1Mi'Ff.f (JP) (12)~ Im ~ i'F ~ •CA) n1>~wrilimH~·imi!i~ 

(51) Int. Cl. F 1 
HO 1 L 33/lXJ (21XJ6.01) HO 1 L 33/00 

(21) ili!Dili~ 
(22) ili!DB 
(31) •5'C1'1.:±~ili~ 
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5F142 CF25 
5F142 DA12 
5F041 DA20 
5F041 DA74 
5F041 DA78 
5F142 EA02 
5F142 EA18 
5F142 FA03 
5F142 FA42 
5F142 FA48 

IPC DATE 
H01L33/48 20100101 
H01L33/50 20100101 
H01L33/60 20100101 

2013-L71009 2015-61547K 
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DERWENT-ACC-NO: 2007-757639 

ABSTRACTED-PUB-NO: JP 2007235085 A 

BASIC-ABSTRACT: 

NOVELTY - Two or more concave portion (420) used as optical 
semiconductor element mounting region having thermosetting 
resin composition layer for light reflection are formed on a 
wiring board, to manufacture a package substrate (430). The 
thermosetting resin composition layer is formed by transfer 
molding. 

USE - For manufacture of package substrate for mounting of 
optical semiconductor element for manufacture of optical 
semiconductor device (claimed). 

ADVANTAGE - The package substrate of suppressed curvature is 
efficiently, economically and rapidly manufactured at improved 
productivity. The package substrate is excellent in 
reflectance of visible light to near-ultraviolet light. 

DESCRIPTION OF DRAWING(S) - The figure shows the manufacture 
of package substrate. 

Metal plating (104) 

Printed wiring board (400) 

Metal wiring (401) 

Concave portion (420) 

Package substrate (430) 

EQUIVALENT-ABSTRACTS: 

INORGANIC CHEMISTRY 

Preferred Filler: The inorganic filler is silica, alumina, 
magnesium oxide, antimony oxide, aluminum hydroxide, barium 
sulfate, magnesium carbonate and/or barium carbonate. 

POLYMERS 

Preferred Composition: The thermosetting resin composition 
contains epoxy resin, hardener, hardening accelerator, 
inorganic filler, white pigment and coupling agent. 

CHOSEN­
DRAWING: 
TITLE­
TERMS: 

Dwg.1/6 

MANUFACTURE PACKAGE SUBSTRATE MOUNT OPTICAL 
SEMICONDUCTOR ELEMENT DEVICE FORMING CONCAVE PORTION 
THERMOSETTING RESIN COMPOSITION LAYER TRANSFER MOULD 
WIRE BOARD 

DERWENT-CLASS: A85 L03 Ull U12 

CPI-CODES: A12-E07C; L04-C21; L04-C22; 
EPI-CODES: Ull-C18B4; U12-A01A2; 

ENHANCED- Polymer Index [ 1. 1] 2 0 0 4 P0464*R DOl D22 D42 F47; 

14928550_2016-10-05 _JP _2007235085 _A_M_Accessible Version.htm[ 10/5/2016 10:32:44 AM] 
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DERWENT-ACC-NO: 2007-757639 

POLYMER- H0328; 
INDEXING: 

Polymer Index [1.2] 2004 ; NDOl; K9449; K9676*R; 
K9483*R; Q9999 Q7476 Q7330; 

Polymer Index [1.3] 2004 

Polymer Index [1.4] 2004 
B5209 B5185 B4740; 

A999 A033; 

A999 A102 A077; B9999 

Polymer Index [1.5] 2004 ; DOO G2482*R F20 O* 6A Sb 
SA; DOO F20 O* 6A Si 4A R01694 107016; DOO F20 Al 
3A O* 6A R01544 92; DOO F20 Mg 2A O* 6A R01510 157; 
DOO D67 F21 H* Al 3A O* 6A R02020 87080 87080; DOO 
F60 O* 6A S* Ba 2A R01739 88364; DOO F44 Mg 2A C* 
4A O* 6A R01359 99994; DOO F44 C* 4A O* 6A Ba 2A 
R01311 88360; A999 A237; A999 A771; 

14928550_2016-10-05 _JP _2007235085 _A_M_Accessible Version.htm[ 10/5/2016 10:32:44 AM] 
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Receipt date: 09/29/2016 14928550 - GAU: 2895 

PTO/SB/08 <modified) ,,. 
Substitute for form 1449/PTO Complete if Known "I 

INFORMATION DISCLOSURE Application Number 14/928,550 
STATEMENT BY APPLICANT Filing Date 10/30/2015 

Date Submitted: September 29, 2016 
First Named Inventor Hirofumi ICHIKAWA 
Art Unit 2895 

(use as many sheets as necessary) Examiner Name Caridad EVERHART 

.._sheet I 1 I of 11 Attorney Docket Number 100415-0198 ....ii 

U.S. PATENT DOCUMENTS 

Document Number Pages, Columns, Lines, 
Examiner Cite Publication Date Name of Patentee or Applicant of Where Relevant 
Initials* No. 1 Number-Kind Code2 

(if MM-DD-YYYY Cited Document Passages or Relevant 
known) Figures Appear 

If'. F. / B1 2004/0051171-A 1 03-18-2004 NG ET AL. 

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS 
U.S. Patent Application Filing Date of Pages, Columns, Lines, 

Examiner Cite Document Name of Patentee or Applicant of Where Relevant 
Initials* No. 1 Serial Number-Kind Code2 Cited Document 

Cited Document Passages or Relevant 
(if known) 

MM-DD-YYYY Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or 
Pages, Columns, Lines, 

Where Relevant 
Initials* No. 1 Country Code 0-Number•- MM-DD-YYYY Applicant of Cited Documents Passages or Relevant 

Kind Code5 
(if known) Figures Appear TB 

IC E VB2 JP-2004-111964-A 04-08-2004 AGILENT TECHNOLOGIES INC = B1 Abs. 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue number(s), TB 

publisher, city and/or country where published. 

/C.E It B3 Office Action issued in Japanese Patent Application No. 2015-200794 mailed September 13, 2016. 

Examiner /CARIDAD EVERHART/ Date 10/05/2016 
Signature Considered 
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Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 

Filing Date 

First Named Inventor 

Attorney Docket Number 

Title of Invention 

14928550 

30-0ct-2015 

Hirofumi ICHIKAWA 

100415-0198 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY 

l'VI Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
i.c:,J Office Action 

~ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

NICHIA CORPORATION 100% 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 

9287476 

8530250 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 35264 

Q A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this request 

Signature 
I Stephen B. Maebius I 

Name Stephen B. Maebius 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14928550 

Filing Date: 30-0ct-2015 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Filer: Stephen Bradford Maebius/Stacy Jen 

Attorney Docket Number: 100415-0198 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 14928550 

Filing Date: 30-0ct-2015 

Applicant/Patent under Reexamination: ICHIKAWA et al. 

Electronic Terminal Disclaimer filed on October 26, 2016 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

D DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 



VIZIO Ex. 1002 Page 0263

Electronic Acknowledgement Receipt 

EFSID: 27312959 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 

AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Stephen Bradford Maebius/Stacy Jen 

Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 100415-0198 

Receipt Date: 26-0CT-2016 

Filing Date: 30-0CT-2015 

Time Stamp: 15:24:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $160 

RAM confirmation Number 1027161NTEFSW15242500 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

33666 

1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2 
76b4123b2ff3666f61dae20313cee7f3e513 

4d47 

Warnings: 

Information: 

31065 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
62c96968dd99dd5208cd3fc6b37ec0043fcc 

c0e9 

Warnings: 

Information: 

Total Files Size (in bytes) 64731 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN­
MOLDED BODY, AND METHODS FOR MANUFACTURING 
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN­
MOLDED BODY 

Appl. No.: 14/928,550 

Filing Date: 10/30/2015 

Examiner: Caridad EVERHART 

Art Unit: 2895 

Confirmation Number: 1591 

AMENDMENT AND REPLY UNDER 37 CFR 1.312 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Applicant acknowledges receipt of a Notice of Allowance in the above-captioned 

application. Please amend the application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this document. 

Remarks begin on page 8 of this document. 

Please amend the application as follows: 

-1-
4828-8989-6764.1 
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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the application: 

Listing of Claims: 

1. (Previously Presented) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least two metal 

plates, said resin package having four outer lateral surfaces and having a concave portion having 

a bottom surface; and 

a light emitting element mounted on the bottom surface of the concave portion and 

electrically connected to the metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surf ace of the metal part are coplanar at each of the four outer lateral surfaces 

of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the metal part at at 

least two of the four outer lateral surfaces of the resin package, and 

wherein each of the two metal plates is substantially flat. 

2. (Previously Presented) The light emitting device according to claim 1, wherein the 

metal part includes a base portion and a metal layer disposed on each of an upper surface and a 

lower surface of the base portion, the metal layers being made of a material that is different from 

that of the base portion. 

3. (Previously Presented) The light emitting device according to claim 2, wherein the 

metal layer is disposed at all surfaces of the metal part except a portion of an outer lateral surface 

of the metal part. 

-2-
4828-8989-6764.1 
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4. (Previously Presented) The light emitting device according to claim 2, wherein: 

the resin part is disposed over a first portion of the metal layer at the upper surface of the 

metal part, and 

a second portion of the metal layer at the upper surface of the metal part is exposed from 

the resin part. 

5. (Original) The light emitting device according to claim 1, wherein the resin part 

contains a light reflecting material. 

6. (Original) The light emitting device according to claim 5, wherein the light reflecting 

material is titanium dioxide. 

7. (Original) The light emitting device according to claim 6, wherein the resin part 

contains 10 to 60% by weight of the titanium dioxide. 

8. (Original) The light emitting device according to claim 1, wherein the resin part is 

made using a thermosetting resin. 

9. (Previously Presented) The light emitting device according to claim 1, wherein the 

metal part has a step portion, a concave portion, and/or a convex portion. 

10. (Previously Presented) The light emitting device according to claim 1, wherein the 

metal part has means for providing a difference in level to expand a bonding area with a 

conductive material upon mounting. 

11. - 12. (Cancelled) 

13. (Original) The light emitting device according to claim 1, wherein the light emitting 

device further comprises a sealing member that contains two or more kinds of phosphors. 

-3-
4828-8989-6764.1 
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14. (Previously Presented) The light emitting device according to claim 1, wherein the 

metal part is exposed from the resin part at comers of the resin package. 

15. (Original) The light emitting device according to claim 1, wherein at least a portion 

of the light emitting element is exposed from the resin part. 

16. (Previously Presented) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least two metal 

plates, said resin package having four outer lateral surfaces and having a concave portion having 

a bottom surface; and 

a light emitting element mounted on the bottom surface of the concave portion and 

electrically connected to the metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surf ace of the metal part are coplanar at each of the four outer lateral surfaces 

of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the metal part at 

least two of the four outer lateral surfaces of the resin package, 

wherein the metal part comprises two or more major laterally extending upper surfaces, 

and 

wherein all of the two or more major laterally extending upper surfaces are coplanar. 

17. (Previously Presented) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least two metal 

plates, said resin package having four outer lateral surfaces and having a concave portion having 

a bottom surface; and 

-4-
4828-8989-6764.1 
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a light emitting element mounted on the bottom surface of the concave portion and 

electrically connected to the metal part, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surf ace of the metal part are coplanar at each of the four outer lateral surfaces 

of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the metal part at at 

least two of the four outer lateral surfaces of the resin package, and 

wherein all upper edges of the metal part are coplanar. 

18. (Currently Amended) A light emitting device comprising: 

a resin package comprising a resin part and a metal part including at least two metal 

plates, said resin package having four outer lateral surfaces and having a concave portion having 

a bottom surface; and 

a light emitting element mounted on the bottom surface of the concave portion and 

electrically connected to the metal part, 

wherein at least a portion of an outer surface of the resin part and at least a portion of an 

outer surface of the metal part are coplanar at an outer bottom surface of the resin package, 

wherein at least a portion of an outer lateral surface of the resin part and at least a portion 

of an outer lateral surf ace of the metal part are coplanar at each of the four outer lateral surfaces 

of the resin package, 

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the 

resin package, 

wherein the resin part is located at left and right sides of a portion of the metal part at at 

least two of the four outer lateral surfaces of the resin package, and 

wherein a lower surface of the metal part is exposed from the resin part in a region 

directly under the light emitting element. 

-5-
4828-8989-6764.1 
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19. (Previously Presented) The light emitting device according to claim 18, wherein 

the metal part includes a base portion and a metal layer disposed on each of an upper surface and 

a lower surface of the base portion, the metal layers being made of a material that is different 

from that of the base portion. 

20. (Previously Presented) The light emitting device according to claim 19, wherein 

the metal layer is disposed at all surfaces of the metal part except an outer lateral surface of the 

metal part. 

21. (Previously Presented) The light emitting device according to claim 19, wherein: 

the resin part is disposed over a first portion of the metal layer at the upper surface of the 

metal part, and 

a second portion of the metal layer on the upper surface of the metal part is exposed from 

the resin part. 

22. (Previously Presented) The light emitting device according to claim 18, wherein 

the resin part contains a light reflecting material. 

23. (Previously Presented) The light emitting device according to claim 22, wherein 

the light reflecting material is titanium dioxide, and the resin part contains 10 to 60% by weight 

of the titanium dioxide. 

24. (Original) The light emitting device according to claim 18, wherein the resin part is 

made using a thermosetting resin. 

25. (Previously Presented) The light emitting device according to claim 18, wherein 

the metal part has a step portion, a concave portion, and/or a convex portion. 

-6-
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26. (Previously Presented) The light emitting device according to claim 19, wherein 

the metal part has means for providing a difference in level to expand a bonding area with a 

conductive material upon mounting. 

27. -28. (Cancelled) 

29. (Original) The light emitting device according to claim 18, wherein the light emitting 

device further comprises a sealing member that contains two or more kinds of phosphors. 

30. (Previously Presented) The light emitting device according to claim 18, wherein 

the metal part is exposed from the resin part at corners of the resin package. 

-7-
4828-8989-6764.1 
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REMARKS 

This amendment is being filed prior to payment of the issue fee. Entry of the foregoing 

amendment is respectfully requested. The amendment is required to address a typographical 

error in claim 18. The amendment does not change the scope of the claims. Accordingly, entry 

of the amendment is requested. 

Status of Claims 

Claim 18 is amended. After amending the claims as set forth above, claims 1-10, 13-26, 

29, and 30 remain pending in this application. No new matter is added. 

Claim 18 is amended to replace the term "metal" with "metal part" in line 10. 

Concluding Remarks 

Applicants believe that the application is in condition for allowance. Favorable 

reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by 

telephone if it is felt that a telephone interview would advance prosecution. 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741. 

If any extensions of time are needed for timely acceptance of papers submitted herewith, 

Applicants hereby petition for such extension under 37 C.F.R. § 1.136 and authorize payment of 

any such extensions fees to Deposit Account No. 19-07 41. 

-8-
4828-8989-6764.1 
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Date -----'N=....:.=ov-'-e=m=b=-e=r.....;8'-'--=2-'-0-=-16.:;....._ ____ _ 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4828-8989-6764.1 
-9-

Atty. Dkt. No. 100415-0198 

Respectfully submitted, 

By /Chase J. Brill/ 
----'-~~~===---------

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 
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Atty. Dkt. No. I004I5-0I98 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN­
MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, RESIN 
PACKAGE AND RESIN-MOLDED BODY 

Appl. No.: I4/928,550 

Filing Date: I0/30/20I5 

Examiner: Caridad EVERHART 

Art Unit: 2895 

Confirmation Number: I59I 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Mail Stop ISSUE FEE 
Commissioner for Patents 
PO Box I450 
Alexandria, Virginia 22313-I450 

These Comments on Statement of Reasons for Allowance under 3 7 C.F .R. § I. I 04 are 

responsive to the Supplemental Notice of Allowability dated October 13, 20I6. 

On pages 2-3 of the Supplemental Notice of Allowability under "Reasons for 

Allowance," the Office provides a statement of reasons for allowance. Applicants thank the 

Examiner for the Notice of Allowance. In response, Applicants stress that other reasons of 

record exist for the allowance of the allowed claims that go beyond the PTO's reasoning. 

4845-6117-1259.1 

Additionally, the Notice of Allowability states: 

Ng et al (US 2004/005 I I 7I A I ), which is the English language 
equivalent of JP2004-I I I964, does not disclose nor suggest the 

-I-
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limitation "at least a portion of an outer lateral surface of the metal 
part are coplanar at each of the four outer lateral surf aces of the 
resin package, wherein a notch is formed in the metal part at each 
of the four outer lateral surfaces of the resin package", and Ng et al 
disclose that the sides of the package slope (paragraphs 0043 and 
0051) so that the base is larger than its top (paragraph 0051 ), and 
Fig. 9A and Fig. 9B show that Ng et al does not disclose the metal 
part and the resin part are coplanar, which includes the that the 
sides slope, as stated above .... 

To the extent this statement suggests that the claims require the entire outer lateral 

surface of the resin package is coplanar with a portion of an outer lateral surface of the metal 

part, Applicant wishes to point out that the independent claims actually recite that "at least a 

portion of an outer lateral surface of the resin part and at least a portion of an outer lateral 

surf ace of the metal part are coplanar at each of the four outer lateral surfaces of the resin 

package." 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741. 

If any extensions of time are needed for timely acceptance of papers submitted herewith, 

Applicants hereby petition for such extension under 37 C.F.R. § 1.136 and authorize payment of 

any such extensions fees to Deposit Account No. 19-07 41. 

Date~~-N~o_v~em~b~er_8~2_0_1_6~~~~~ 

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4845-6117-1259.1 
-2-

Respectfully submitted, 

By~~/~C_h~as~e~J~._B_ri_ll~/~~~~~~~ 

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 
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Electronic Acknowledgement Receipt 

EFSID: 27446365 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Chase J. Brill/Stacy Jen 

Filer Authorized By: Chase J. Brill 

Attorney Docket Number: 100415-0198 

Receipt Date: 08-NOV-2016 

Filing Date: 30-0CT-2015 

Time Stamp: 13:23:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

114969 

1 
100415-0198_312_Amendmen 

yes 9 
t.pdf 

Ofecfd39bb8918de312f451643284f7912e3 
9912 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment after Notice of Allowance (Rule 312) 1 1 

Claims 2 7 

Applicant Arguments/Remarks Made in an Amendment 8 9 

Warnings: 

Information: 

101932 

100415-0198_Comments_on_S 
Post Allowance Communication -

2 tatement_for_Reasons_for_All no 2 
Incoming 

owance.pdf d41Oa73f6de3a44899ad4d63e33eb47f403 
fc53 

Warnings: 

Information: 

Total Files Size (in bytes) 216901 

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

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International AQQlication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14928550 

Filing Date: 30-0ct-2015 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Filer: Chase J. Brill/Stacy Jen 

Attorney Docket Number: 100415-0198 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 27603121 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 

AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Chase J. Brill/Stacy Jen 

Filer Authorized By: Chase J. Brill 

Attorney Docket Number: 100415-0198 

Receipt Date: 23-NOV-2016 

Filing Date: 30-0CT-2015 

Time Stamp: 14:38:48 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $960 

RAM confirmation Number 1125161NTEFSW14393900 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

287941 

1 Issue Fee Payment (PT0-85B) 
100415-0198_1ssue_Fee_ Trans 

no 1 
mittal.pdf 

Ob9d 1 Od5188ad012b4ca6d1322eb 1275ec 
cf8123 

Warnings: 

Information: 

30995 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
2f56Sc3167551 e6c5943b81 b013494297a3 

8f93f 

Warnings: 

Information: 

Total Files Size (in bytes) 318936 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Receipt date: 11/08/2016 14928550 - GAU: 2895 

OK TO ENTER: /C.E/ 
Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Hirofumi ICHIKAWA 

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN­
MOLDED BODY, AND METHODS FOR MANUFACTURING 
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN­
MOLDED BODY 

Appl. No.: 14/928,550 

Filing Date: 10/30/2015 

Examiner: Caridad EVERHART 

Art Unit: 2895 

Confirmation Number: 1591 

AMENDMENT AND REPLY UNDER 37 CFR 1.312 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Applicant acknowledges receipt of a Notice of Allowance in the above-captioned 

application. Please amend the application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this document. 

Remarks begin on page 8 of this document. 

Please amend the application as follows: 

-1-
4828-8989-6764.1 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/928,550 10/30/2015 Hirofumi ICHIKAWA 

22428 7 590 11/25/2016 

Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

100415-0198 1591 

EXAMINER 

EVERHART, CARIDAD 

ART UNIT PAPER NUMBER 

2895 

NOTIFICATION DATE DELIVERY MODE 

11/25/2016 ELECTRONIC 

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

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

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

ipdocketing@foley.com 

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

Response to Rule 312 Communication 
14/928,550 ICHIKAWA ET AL. 

Examiner Art Unit 

CARIDAD EVERHART 2895 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

1. [8] The amendment filed on 08 November 2016 under 37 CFR 1.312 has been considered, and has been: 

a) D entered. 

b) [8] entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and 

the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

U.S. Patent and Trademark Office 

PTOL-271 (Rev. 04·01) 

/Caridad Everhart/ 
Primary Examiner 
AU 2895 

Reponse to Rule 312 Communication Part of Paper No. 20161118 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/928,550 

22428 7590 

Foley & Lardner LLP 
3000 K STREET N.W. 
SUITE 600 

ISSUE DATE 

01/03/2017 

12/14/2016 

WASHINGTON, DC 20007-5109 

PATENT NO. 

9537071 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

100415-0198 1591 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

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

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

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

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

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

Hirofumi ICHIKAWA, Komatsushima-shi, JAPAN; 
NICHIA CORPORATION, Anan-shi, JAPAN; 
Masaki HAYASHI, Anan-shi, JAPAN; 
Shimpei SASAOKA, Tokushima-shi, JAPAN; 
Tomohide MIKI, Tokushima-shi, JAPAN; 

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

IR103 (Rev. 10/09) 
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Atty. Dkt. No. 100415-0198 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: 

Title: 

Patent. No.: 

Issue Date: 

Examiner: 

Art Unit: 

Confirmation Number: 

Hirofumi ICHIKAWA 

LIGHT EMITTING DEVICE, RESIN PACKAGE, 
RESIN-MOLDED BODY, AND METHODS FOR 
MANUFACTURING LIGHT EMITTING DEVICE, 
RESIN PACKAGE AND RESIN-MOLDED BODY 

9,537,071 

1/3/2017 

Caridad EVERHART 

2895 

1591 

REQUEST FOR CERTIFICATE OF CORRECTION 
PURSUANT TO 37 C.F.R. § 1.323 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Enclosed is a Certificate of Correction, Form PTO-SB/44, for United States Patent 

Number 9,537,071 issued January 3, 2017. 

Please make the following corrections: 

4815-4311-5840.1 
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Atty. Dkt. No. 100415-0198 

In the Specification 

4815-4311-5840.1 

Column 6, line 60 

Please replace "scaling member" with --sealing member--. 

Column 7, line 13 

Please replace "singualtion" with --singulation--. 

Column 9, line 29 

Please replace "resin•molded body" with --resin-molded body--. 

Column 10, line 42 

Please replace "alkaline•earth silicate" with --alkaline-earth silicate--. 

Column 10, lines 60-61 

Please replace "element such as Eu or Cc includes, for example, MSi20 2N2:En" with -­

element such as Eu or Ce includes, for example, MSi202N2:Eu--. 

Column 10, lines 64-65 

Please replace "Mp12Si12p-qAlp+qOqN16-p:Ce or M-Al-Si-0-N" with --Mp12Si12-p­

qAlp+qOqN16_p:Ce or M-Al-Si-0-N--. 

Column 12, line 32 

Please replace "cross sectional" with --cross-sectional--. 

Column 13, lines 36-37 

Please replace "resin-molded body 2,1" with --resin-molded body 24--. 

Column 14, line 6 

Please replace "hole pads" with --hole parts--. 
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Atty. Dkt. No. 100415-0198 

Column 14, lines 42-43 

Please replace "when singualtion is performed using a singualtion saw" with --when 

singulation is performed using a singulation saw--. 

Column 15, line 8 

Please replace "singualtion saw" with --singulation saw--. 

Column 15, line 10 

Please replace "singualtion saw" with --singulation saw--. 

Column 15, line 50 

Please replace "114" with --1/i--. 

Column 16, line 35 

Please replace "resin part a25" with --resin part 325--. 

Column 17, line 8 

Please replace "fglate plate shape" with --flat plate shape--. 

Column 17, line 35 

Please replace "are shape" with --arc shape--. 

Applicant submits that the noted errors do not constitute new matter, and correction 

thereof would not require reexamination. 

Pursuant to 37 C.F.R. § 1.323, Applicant requests that the enclosed Certificate of 

Correction be approved. 

Since at least one of the noted errors is not the fault of the Patent Office, payment is 

enclosed of the required fee of $100.00. The required fee is being paid by credit card via EFS­

Web. 

4815-4311-5840.1 



VIZIO Ex. 1002 Page 0290

Atty. Dkt. No. 100415-0198 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to 

Deposit Account No. 19-07 41. Should no proper payment be enclosed herewith, as by the credit 

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or 

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to 

Deposit Account No. 19-07 41. 

Date~-J~a~n~u~a_ry~2_5~,~2_0_1_7~~~~~~-

FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 295-4787 
Facsimile: (202) 672-5399 

4815-4311-5840.1 

Respectfully submitted, 

By /Chase J. Brill/ 
~~~~~~~~~~~~~~ 

Chase J. Brill 
Attorney for Applicant 
Registration No. 61,378 
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MODIFIED PTO/SB/44 (04-05) 
Approved for use through 04/30/2007. OMB 0651-0033 

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

number. 
Also Form PT0-1050 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 9,537,071 

APPLICATION NO. 14/928,550 

1/3/2017 DATED 

INVENTOR(S) Hirofumi ICHIKAWA; Masaki HAYASHI; Shimpei SASAOKA; 
Tomohide MIKI 

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

In the Specification 

4829-3542-7904.1 

Column 6. line 60 
Please replace "scaling member" with --sealing member--. 

Column 7. line 13 
Please replace "singualtion" with --singulation--. 

Column 9. line 29 
Please replace "resin•molded body" with --resin-molded body--. 

Column 10. line 42 
Please replace "alkaline•earth silicate" with --alkaline-earth silicate--. 

Column 10. lines 60-61 
Please replace "element such as Eu or Cc includes, for example, MSi20 2N2:En" with --element 
such as Eu or Ce includes, for example, MSi20 2N2:Eu--. 

Column 10. lines 64-65 
Please replace "Mµ12Si 12µ-qAlµ+qOqN 16_µ:Ce or M-Al-Si-0-N" with --Mµ12Si 12_µ-qAlµ+qOqN 16_µ:Ce 
or M-Al-Si-0-N--. 

Column 12. line 32 
Please replace "cross sectional" with --cross-sectional--. 

Column 13. lines 36-37 
Please replace "resin-molded body 2, 1" with --resin-molded body 24--. 

Column 14. line 6 
Please replace "hole pads" with --hole parts--. 
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MODIFIED PTO/SB/44 (04-05) 
Approved for use through 04/30/2007. OMB 0651-0033 

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

number. 
Also Form PT0-1050 

Column 14. lines 42-43 
Please replace "when singualtion is performed using a singualtion saw" with --when singulation 
is performed using a singulation saw--. 

Column 15. line 8 
Please replace "singualtion saw" with --singulation saw--. 

Column 15. line 10 
Please replace "singualtion saw" with --singulation saw--. 

Column 15. line 50 
Please replace "114" with --%--. 

Column 16. line 35 
Please replace "resin part a25" with --resin part 325--. 

Column 17. line 8 
Please replace "fglate plate shape" with --flat plate shape--. 

Column 17. line 35 
Please replace "are shape" with --arc shape--. 

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

3000 K Street, N.W. 
Suite 600 
Washington, D.C. 20007-5109 
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 
estimated to take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this 
burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

4829-3542-7904.1 
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Electronic Patent Application Fee Transmittal 

Application Number: 14928550 

Filing Date: 30-0ct-2015 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 

Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 
AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Filer: Chase J. Brill/Stacy Jen 

Attorney Docket Number: 100415-0198 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Certificate of correction 1811 1 100 100 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 28165737 

Application Number: 14928550 

International Application Number: 

Confirmation Number: 1591 

LIGHT EMITIING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND 
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITIING DEVICE, RESIN PACKAGE 

AND RESIN-MOLDED BODY 

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA 

Customer Number: 22428 

Filer: Chase J. Brill/Stacy Jen 

Filer Authorized By: Chase J. Brill 

Attorney Docket Number: 100415-0198 

Receipt Date: 25-JAN-2017 

Filing Date: 30-0CT-2015 

Time Stamp: 15:41:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $100 

RAM confirmation Number 0126171NTEFSW15422600 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

119521 

1 Request for Certificate of Correction 
100415-0198_Request_for_CO 

no 4 
C.pdf 

c2d54a5e97b0dc189d88ea49b60036811 cf 
cb6d8 

Warnings: 

Information: 

78109 

2 Request for Certificate of Correction 100415-0198_COC.pdf no 2 
Ob29bcdff6c345653d5ebab24fb0f64b5b8C 

c59b 

Warnings: 

Information: 

30645 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
9Sc5e979a5Sa36f93007da9e0051 b61 bSad 

00e77 

Warnings: 

Information: 

Total Files Size (in bytes) 228275 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT NO. 

APPLICATION NO. 

DATED 

INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 9,537,071 B2 

: 14/928550 

: January 3, 2017 

: Hirofumi Ichikawa et al. 

Page 1 of 2 

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

In the Specification 

Column 6, Line 60: 

Please replace "scaling member" with --sealing member--. 

Column 7, Line 13: 

Please replace "singualtion" with --singulation--. 

Column 9, Line 29: 

Please replace "resin•molded body" with --resin-molded body--. 

Column 10, Line 42: 

Please replace "alkaline•earth silicate" with --alkaline-earth silicate--. 

Column 10, Lines 60-61: 
Please replace "element such as Eu or Cc includes, for example, MSb02N2:En" with --element such as 

Eu or Ce includes, for example, MSb02N2 :Eu--. 

Column 10, Lines 64-65: 

Please replace "Mp12Si12p-qAlp+qOqN16-p:Ce or M-Al-Si-0-N" with --Mp12Si12-p-qAlp+qOqN16-p:Ce or 
M-Al-Si-0-N--. 

Column 12, Line 32: 
Please replace "cross sectional" with --cross-sectional--. 

Column 13, Lines 36-37: 

Please replace "resin-molded body 2,1" with --resin-molded body 24--. 

Signed and Sealed this 
Twenty-eighth Day of February, 2017 

Michelle K. Lee 
Director of the United States Patent and Trademark Office 
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CERTIFICATE OF CORRECTION (continued) 
U.S. Pat. No. 9,537,071 B2 

Column 14, Line 6: 
Please replace "hole pads" with --hole parts--. 

Column 14, Lines 42-43: 
Please replace "when singualtion is performed using a singualtion saw" with --when singulation 
is performed using a singulation saw--. 

Column 15, Line 8: 
Please replace "singualtion saw" with --singulation saw--. 

Column 15, Line 10: 
Please replace "singualtion saw" with --singulation saw--. 

Column 15, Line 50: 
Please replace "114" with --1/i--. 

Column 16, Line 35: 
Please replace "resin part a25" with --resin part 325--. 

Column 17, Line 8: 
Please replace "fglate plate shape" with --flat plate shape--. 

Column 17, Line 35: 

Please replace "are shape" with --arc shape--. 

Page 2 of2 


