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Application Number

Filing Date 2010-03-24
First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name

Attorney Docket Number P2745USC1

U.S.PATENTS

Pages,Columns,Lines where

E)l(iam*mer Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear

1 1734834 1929-11-05 Steward et al.

2 2448244 1948-08-31 Arnold

3 2761056 1956-08-28 Lazo

4 2907869 1959-10-06 Vaccaro et al.

5 3223833 1965-12-14 Protzmann

6 3300646 1967-01-24 Casebeer

7 3349234 1967-10-24 Schwarz

8 3539796 1970-11-10 Zychal
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Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number

P2745USC1

9 3586851 1971-06-22 Rudolph

10 3610941 1971-10-05 West

11 5177669 1993-01-05 Juskey et al.
12 5958100 1999-09-28 Farnworth et al.
13 6473554 2002-10-29 Pelka et al.

14 6582103 2003-06-24 Popovich et al.
15 | 6647199 2003-11-11 Pelka et al.

16 7075114 2006-07-11 Abe et al.

17 3821590 1974-06-28 Kosman et al.
18 | 4853593 1989-08-01 Stein

19 6924514 2005-08-02 Suenaga
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Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number

| P2745USC1

20 6747293 2004-06-08 Nitta, et al.
21 6517218 2003-02-11 Hochstein
22 7321161 2008-01-22 Teixeira, et al.

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

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where

Examiner| Cite N Kind | Publication Name of Patentee or Applicant
- Publication Number . Relevant Passages or Relevant
Initial No Code’| Date of cited Document )
Figures Appear
1 20010030866 2001-10-18 Hochstein
2 20040041222 2004-03-04 Loh
3 20040126913 2004-07-01 Loh
4 20040180459 2004-09-16 Hsu
5 20040227149 2004-11-18 Ibbetson et al.
6 20050045901 2005-03-03 Wall, Jr.
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number

| P2745USC1

7 20050269587 2005-12-08 Loh et al.
8 20060012299 2006-01-19 Suehiro et al.
9 20060103012 2006-05-18 Chin

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No [Number3 Code? j Code4| Date P Passages or Relevant
Document .
Figures Appear
Original Document
TELEDYNE LIGHTING & | unavailable;
L 243828 AT 2003-07-15 | 5py Ay corresponds with 0
WQ098/026212
Original document
TELEDYNE LIGHTING & | unavailable;
2 380971 AT 2007-12-15 | pispi AY corresponds with H
WO01/007828
Original Document
TELEDYNE LIGHTING & | unavailable;
3 5379998 AU 1998-07-03 | 5 15pL Ay corresponds with [
WQ098/026212
Original document
TELEDYNE LIGHTING & | unavailable;
4 6202600 AU 2001-02-13 | by 5p) Ay corresponds with 0
WO01/007828
TELEDYNE LIGHTING &
5 2274828 CA 1998-06-18 DISPLAY |:|
TELEDYNE LIGHTING &
6 2402037 CA 2001-02-01 DISPLAY ]
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( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit |

Examiner Name |

Attorney Docket Number |P2745USC1

7 | 1380704 CN 2002-11-20 | TOSHIBA KK ]
8 |2300586 DE 1973.0830 | o HoRN ELECTRIC ) Comesponds o H
9 3633203 DE 1988-03-31 | SIEMENS AG Sggggggggs o ]
10 | 3825436 DE 19890323 | [ TET SVBH BES H
11 |4237107 DE 1004-05.05 | gy o HICH HOLDING n
CHI MEI
12 | 60037427 DE 2009-02-05 | OPTOELECTRONICS 0
CORP.
13 | 69723101 DE 2003-12-18 | [FLEDYNE LIGHTING & H
14 | 0403764 EP 19901227 | I IET SVBH BES 0
15 | 0442529 EP 1991-08-21 | TOSOH CORP ]
16 | 0531939 EP 1993-03-17 | ENPLAS CORP 0
17 | 0732679 EP 1996-09-18 | HAYASHI TELEMPU KK 0
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Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number |P2745USC1

BARTENBACH

18 0733850 EP 1996-09-25 CHRISTIAN D

19 0733928 EP 1996-09-25 HUGHES AIRCRAFT CO D
TELEDYNE LIGHTING &

20 0944800 EP 2003-06-25 DISPLAY |:|
TELEDYNE LIGHTING & | Corresponds to

21 1200772 EP 2007-12-12 DISPLAY WO00107828 ]
PROTEC FIRE

22 2283849 GB 1995-05-17 DETECTION PLC ]
MATSUSHITA

23 07-111343 JP 1995-04-25 ELECTRONICS CORP |:|

24 111-110790 JP 1999-04-23 | TOSHIBA CORP ]
MATSUSHITA

25 11-121809 JP 1999-04-30 ELECTRONICS CORP D
NICHIA KAGAKU

26 2000-174347 JP 2000-06-23 KOGYO KK D

27 | 2002-176203 JP 2002-06-21 OMRON CORP ]
TELEDYNE LIGHTING &

28 2002-512727 JP 2002-04-23 DISPLAY []
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number |P2745USC1
29 |2003-110146 JP 2003-04-11 | PATSHSHIEA e D ]
30 |2003-303936 P 20031024 | MATSUSHIE . o n
31 |2004-221598 Jp 2004-08-05 | [ JMIEDS HGHTING ]
32 |2-143202 JP 1990-06-01 | MORI TAKASHI n
33 | 4015421 JP 2007-09-21 | [FEEDYNE LIGHTING & H
34 5-46062 JP 1993-06-18 E%RLL_JI_FBAWA ELECTRIC O
35 |5-53252 JP 1993.07-13 | oo PHOTOFILMCO [
36 |63-206713 JP 1988-08-26 | o 0= DLASTICS n
37 |63-55503 JP 1988-03-10 | SHARP CORP n
38 | H03-11771 JP 1991-01-21 | SIEMENS AG n
39 | H11-40724 JP 19000212 | pAISLSINA oo H
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name |

Attorney Docket Number |P2745USC1
40 S58-173248 JP 1983-11-19 D
41 S61-42158 JP 1986-02-28 FUJITSULTD D
42 2004-342791 JP 2004-12-02 HATTORI KUNIHIRO |:|
43 1020030024283 KR 2003-03-26 AUK CORP |:|
SEOUL
44 1020050111298 KR 2005-11-21 SEMICONDUCTOR CO E]
LTD
SEOUL
45 1020060002326 KR 2006-01-09 SEMICONDUCTOR CO |:|
LTD
ABRAMOV VLADIMIR
46 2134000 RU 1999-07-27 SEMENOVICH |:|
47 00/55914 WO 2000-09-21 GENTEX CORP D
Corresponds to
48 01/007828 WO 2001-02-01 TELEDYNE LIGHTING & AT380971, AU6202600, D
DISPLAY
EP1200772
49 92/13232 WO 1992-08-06 HOLOPHANE CO INC |:]
TELEDYNE LIGHTING & | Corresponds with
50 | 98/026212 WO 1998-06-18 | pisp Ay AT243828, AU5379998 | L
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INFORMATION DISCLOSURE

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

Application Number

Filing Date 2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit |

Examiner Name |

Attorney Docket Number |P2745USC1

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

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E’.“?m'ﬂ‘er Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; .
publisher, city and/or country where published.
1 Non-Final Office Action dated Aug. 1, 2006 issued in co-pending U.S. App. Ser. No. 11/178,144 |:|
2 Final Office Action dated Mar. 12, 2007 issued in co-pending U.S. App. Ser. No. 11/178,144 |:|
3 Notice of Allowance dated Nov. 29, 2007 issued in co-pending U.S. App. Ser. No. 11/178,144 |:|
4 Non-Final Office Action dated Oct. 16, 2008 issued in co-pending U.S. App. Ser. No. 11/575,128 |:|
5 Non-Final Office Action dated July 24, 2009 issued in co-pending U.S. App. Ser. No. 11/575,128 |:|
6 Final Office Action dated Dec. 29, 2009 issued in co-pending U.S. App. Ser. No. 11/575,128 |:|
7 Non-Final Office Action dated June 2, 2009 issued in co-pending U.S. App. Ser. No. 12/196,028 |:|

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

Filing Date

2010-03-24

INFORMATION DISCLOSURE

First Named Inventor | Do-Hyung KIM

STATEMENT BY APPLICANT

L. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number

| P2745USC1

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.16

EX1003, Page 10



Application Number

Filing Date 2010-03-24

INFORMATION DISCLOSURE

First Named Inventor | Do-Hyung KIM

STATEMENT BY APPLICANT

~ At Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |P2745USC1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

[] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

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

Signature /hae-chan park/ Date (YYYY-MM-DD) 2010-03-24

Name/Print Hae-Chan Park Registration Number 50114

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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.
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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 record s.

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 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.
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INFORMATION DISCLOSURE

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

Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name

| To be assigned

Attorney Docket Number

| P2745USC1

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear

1 6274924 2001-08-14 Carey et al.

2 6598998 2003-07-29 West et al.

3 6607286 2003-08-19 West et al.

4 6679621 2004-01-20 West et al.

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| Cite L Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Publication Number . Relevant Passages or Relevant
Initial No Code’| Date of cited Document :
Figures Appear
1 20020044454 2002-04-18 Roller et al.

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

FOREIGN PATENT DOCUMENTS

Examiner
Initial*

Cite
No

Foreign Document
Number3

Country
Code? j

Kind
Code4

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear
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INFORMATION DISCLOSURE

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

Application Number

Filing Date

2010-03-24

First Named Inventor | Do-Hyung KIM

Art Unit

Examiner Name

| To be assigned

Attorney Docket Number

| P2745USC1

1 |6-201996 JP 1994-07-22 E;fpc’” Hikyumen Lens ]
2 2004-221598 JP 2007-08-05 Lumileds Lighting US LLC E]
3 2000150967 JP 2000-05-30 Agilent Technol. Inc. D
Toshiba Electronic
4 2001185763 JP 2001-07-06 Engineering Corp.; |:|
Toshiba Corp
5 2002252373 JP 2002-09-06 Nichia Chem. Ind. Ltd. ]
6 99/06759 WO 1999-02-11 ftr:jowers International Pty H
7 97/30431 WO 1997-08-21 Leibe Thomas ]
8 2004102685 WO 2004-11-25 Park, Byoung Jae D
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. , Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . : !
G (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . : .
publisher, city and/or country where published.
1 Non-Final Rejection issued June 1, 2009 in co-pending Application No. 11/576,882 [:|

If you wish to add additional non-patent literature document citation information please click the Add button
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Application Number

Filing Date

2010-03-24

INFORMATION DISCLOSURE

First Named Inventor | Do-Hyung KIM

STATEMENT BY APPLICANT | ———

( Not for submission under 37 CFR 1.99)
Examiner Name

| To be assigned

Attorney Docket Number |P2745USC1

EXAMINER SIGNATURE

Examiner Signature

| Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|

English language translation is attached.
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Application Number

Filing Date 2010-03-24

INFORMATION DISCLOSURE

First Named Inventor | Do-Hyung KIM

STATEMENT BY APPLICANT

~ At Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name | To be assigned

Attorney Docket Number |P2745USC1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

[] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

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

Signature /hae-chan park/ Date (YYYY-MM-DD) 2010-03-24

Name/Print Hae-Chan Park Registration Number 50114

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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.
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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 record s.

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 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 2.1.16
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
First Named Inventor/Applicant Name: Do-Hyung KIM

Filer: Hae-Chan Park/sara choe

Attorney Docket Number: P2745USC1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;’;(tsa)l in
Basic Filing:
Utility application filing 1011 1 330 330
Utility Search Fee 1111 1 540 540
Utility Examination Fee 1311 1 220 220
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suﬁ-;l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1090
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Electronic Acknowledgement Receipt

EFS ID: 7278218
Application Number: 12730856
International Application Number:
Confirmation Number: 9970

Title of Invention:

SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

First Named Inventor/Applicant Name:

Do-Hyung KIM

Customer Number:

58027

Filer:

Hae-Chan Park/Richard Schachner

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P2745USC1
Receipt Date: 24-MAR-2010
Filing Date:
Time Stamp: 17:09:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1090

RAM confirmation Number

359

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (ifappl.)
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71203
2010-03-24_P2745USC1_Power
1 Power of Attorney no 3
ofAttorney.pdf
1f79e96d23c33f60ac6bd8599bcd 2670882
Warnings:
Information:
2010-03-24_P2745USC1_Decl 143499
2 Oath or Declaration filed . —vedan no 3
ation.pdf
b252dd6c1cb213119f77 ee2f649cce14eabb)
0a5b
Warnings:
Information:
2010-03-24_P2745USC1_Appli 22994
s -03-24_| _Appli
3 Application Data Sheet cationDatasheet.pdf no 5
1f453ee7c31aa2ef46813f1e3e7bcbacall4)
2306
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
. 179206
2010-03-24_P2745USC1_Specif]
4 LT yes 46
ication.pdf
ed801e989f8b34f03c3048a607a6570e5961|
40ee
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 42
Claims 43 45
Abstract 46 46
Warnings:
Information:
. . . 422450
5 Drawings-only black and white line 2010-03-24_P2745USC1_Drawi o 2
drawings ngs.pdf
e452e09cf9ab6de 1494d7373bd22d55e609)
22ebe
Warnings:
Information:
. ) 84190
6 Information Disclosure Statement (IDS) 2010-03-24_P2745USC1_IDS. no 12
Filed (SB/08) pdf
e2f5149e712fa2ff3aa%e6537d870d59f4bco|
100
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
. . 38754
2 Information Disclosure Statement (IDS) | 2010-03-24_P2745USC1_IDS2. no 5

Filed (SB/08)

pdf

1f48d731ed04f9a304bfe49b64ee7826aaf5
1ac9
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Warnings:

Information:

This is notan USPTO supplied IDS fillable form

32693
8 Fee Worksheet (PTO-875) fee-info.pdf no 2
ebbad740d3748481c7bfbf2bb3e83f35b34
9dada
Warnings:
Information:
Total Files Size (in bytes):{ 1024989

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/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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[ Approvad !‘

PTOSRBIED (31.08)

Approved for use tiraugt 1203 NV2OGE OWB 0531-0035

U % Patent and Trademark Ofee U § DEPARTMENT OF COMMERCE

Undat 1he Paprrsorn Reguctan Acl of 1995, no persons ine raquied to r@spond to a colection of armakon uitess § thepiays & vaid OME conlral numter

( POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

-

I hereby revoke all previous powers of attorney given in the application identified in the attached staterment under

37 CFR 3.73(b).
| hereby appoint:

[z_] Practitioners assogialed with the Customer Number:
or

D Practitioner(s) named Deiow (if mare inan ten palent prachitioness are o be named. ihen 2 Cusiomer RUMBRr musl be wsed)

Mame = Reygisteation Mame Registration
Nomber Number
forerrr— o P
—_—

as aorney(s) or agent(s) Lo represent the undersigned before the Unileg States Patent and Trademark Office (LSFTO) i conneclian with
any and all patent agpheations assigned only 1 Ihe undersianed according to the USPTCG assignment records or assignment documents
attached 1o 1his form 10 accordance with 37 CFR 3. 73b).

Pliease change the corraspondence agdress for the applcation identidied in the altacked slalement under 37 CIFR 2.73(b) 10

X
E-] The adgress assadialed with Customel Number: 58027
(R . —

. Epirar O S e i o — ,’

jo— IndividualMame — e e e o

E Address ! ]

L e

T ! T stéie T i

]"'ES.]W’ T “_ e e 1

i-fr—a.lep-hm.—a.y —— -‘r—\_ o —— e — e —— L —— L ——— e ekt :-mll‘ ——— —— e, — —-.--—\_“—.;
! '

Assighee Namie and AGtress
Seoul Semiconductor Co. Lid,
148-29 Gasan dong, Geumcheon gu,

Seoul, Republic of Korea

—_
mapr of thie form. togethar with a statement Under 37 CFR 3.73(b) (Form PTO/SBI96 or equivalent) is reqgitired 1o be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the praciitioners appointed in this form if the appeointed pracfitioner is authorized 10 act an behalr of the assignes,
and must identify the application in which this Pawer of Attorney is to be filed.

SIGNATURE of Assignes of Record
Phe dndin ani whose stignaure aad e b supplicd below 1 autharizad 16 acy on behail’ of the axsispee

Signatyre AN P S Date A“?_ /7, -;ma;v\JE’

Name | YEASM, T _ o |Teleshone yga-jo-gunp-giB |
Title _});;_,. L’,{i_}l b'[ II? E_ﬁﬁ_ﬂ%; (j-yzgrhf--.-

Tris colleclipn of ittormation & raguied by 37 CFRM 31,1 32 and 4 33 The nforradhon 8 raguirg:a 1o otain or retain a benghl by the pubhg whith e 1o fig (and
Ly Ing USPTO 0 frocess) an applicahon  Confidenvably is govenied by 35 U8 O, 122 ang 37 2 K 7,91 andd 114, This codection g eshninted (0 fake I rinuids
1D etmpele. inzliting Qathenng, Bigpanng, and submiting the Sompleted apphcation fom 10 the USPTE  Timg wilt vary 8Cpending ugon e indvith:al Case Aay
COMmENls &n e amatnt bl Eme yae fequiic 10 compiele s lorm andior $uagasony for taducmd this bw ten, $hinld ke sond 10 thg Chiat Intormation Ofear.
U.S. Patent are Traderars Ofce 11,6 Dapartment of Commece, PO Box 1450 Alexandria VA 22513-1450 DO NQOT SEND FEES OR COMPLETER
FORMS 70 THIS ADDRESS SEND TQ: Commissiorer far Patents, P.O. Box 1450, Alcxandria, VA 22313-1450.

1 yoir nead assistance n compleling the form, caly 1-800-PTG-3719% and sclest oplion 2
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Po-Hyung KIM et al.
Application No./Patent No.: T be assigned Filed/Issue Date: March 24, 2010
Titled:

SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

Seoul Semiconductor Co., Ltd. .a corporation

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

states that it is:

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

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. 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 019128 , Frame 0761 , or for which a
copy therefore is attached.

OR

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

1. 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.

2. 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.

3. From: To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).
D As required by 37 CFR 3.73(b)(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.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/hae-chan park/ March 24, 2010
Signature Date
Hae-Chan Park Attorney
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 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, 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-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
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. Arecord 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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PATENT APPLICATION
Daoackst No, 3576-043
Client No, PO070028

COMBINED DECLARATION AND POWER OF ATTORNEY
FILED WITH U.S. DESIGNATED OFFICE UNDER 35 U.S.C. 371(c)(4)

As a below named inventor, [ hereby declare that:

My residence, post office address and citizenship are as stated below next to my
nName.

Ibelieve I am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitled SIDE ILLUMINATION
LENS AND LUMINESCENT DEVICE USING THE SAME, described and claimed in
international application number PCT KR2005/003346, filed October 7, 2005, which I have
reviewed and for which I solicit a United States patent.

I hereby state that | have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment specifically referred 10 above.

] acknowledge the duty to disclose information which is material to the patentability of
this application in accordance with Title 37, Code of Federal Regulations, Scc. 1.56.

[ hereby claim foreign priority bencfits under Title 35, United States Code, Sec. 119(s)-
(d) or Sec. 365(b) of any foreign application(s) for patent or inventor's certificate or Sec. 365(4)
of any PCT jnternational application which designated at least one country other than the United
States of America, listed befow and have also identified below, by checking the box, 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 Application(s) Priority

Claimed
2004-0079909 Republic of Korea 7 October 2004 J
(Number) (Country) (Day/Monih/Y ear Filed) Yes No
2005-0000269 Republic of Korea 03 January 2005 <
(Number) (Country) {(Day/Month/Year Filed) Yes  No
20050056436 Republic of Korea 28 June 2005 &
(Number) {Country) (Day/Month/Yeat Filed) Yes No
2005-0083743 Republic of Korca 08 Scptember 2005 =
(Number) (Country) (Day/Month/Year Filed) Yes No |

1
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I'hereby claim the benefit under Title 35, United States Code, Sec. 119(e) of any United
States provisional application listed below:

Provisional Application No, Filing Date

1 hercby claim the benefil under Title 35, United States Code, Sec. 120 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 application in the manner provided by the first paragraph of Title 35, United States Code,
Sec. 112, T acknowledge the duty to disclose information which is material to patcntability as
defincd in Tiile 37, Code of Federal Regulations, Scc. 1.56 which occurred between the filing
date of the pricr application and the national or PCT international filing date of this application:

PCT/KR2005/003346 7 Qctober 2008 Pending
{Applic, Serial No.) (Filing Daic) (Status) (patented, pending, abandoned)

I'hercby appoint the attorneys or agents associaled with Customer No. 20575 to
represent the undersigned before the United States Patent and Trademark Office (USPTO) in
connection with the above application,

Direct all telephone calls to Hlosoon Lee at (503) 222-3613 and send all corrcspondence
to the following address associated with Customer No, 20575;

MARGER JOHNSON & McCOLLOM, P.C,
210 S.W. Morrison Strcet, Suite 400
Portland, Oregon Y7204

L hereby declare that all statements made herein of my own knowledge are true and that
all statemenis madc on information and belicf are believed to be true; and forther that these
stalements 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.

Full name of sole or first inventor:  Do-Hyung KIM

Inventor’s signature: .‘*OU/’/yuﬂrf' K __"Z.Q.L

(Date)

Residence:  Suwon, 440-720 Republic of Korca
Citdzenship:  Republic of Korca
Post Office address:  425-1604 Yeonggot Maeul Apt., Jeongja 3-Dong Jangan-Gu,

Suwon, 440-720 Republic of Korea
2
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Full name of sole or second inveator: Chung-Hooon LEE

; N !
Inventor's signuture: CI?WH Ham A@Lez, .9_'2.;,&;6___
v (Date)

Residence:  Gyeonggi-do, 423-821, Republic of Korea

Citizenship:  Republic of Korea

Post Office address:  28-2, Soha-Dong, Gwangmyeong-Si, Gyconggi-Do, 423-821
Republic of Korea

Full name of sole or third inventor:  Keon-Young LEE

Inventor's signature: /(éwq *‘?jc‘zj}f (e ¢7.d, C"{

(Datc)

Residence:  Ansan, 425-803 Republic of Korea

Citizenship:  Republic of Korea

Post Office address:  Jung-won villa 3-101, Gojan 1-dong Danwon-Gu, Ansan 425-803
Republic of Korea

Full name of sole or fourth inventor: Kwang-{l PARK

Inventor’s signature: /‘%/ 0. 4 &,

(Daic)

Residence:  Seoul, 151-840 Republic of Koreu
Citizenship:  Republic of Korea

Post Office address:  2-302 Seonwoo village, 909-19, Bongcheonbon-dong, Gwanak-Gu,
Seou] 151-840 Republic of Korea
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PTO/SB/14 (07-07)
Approved for use through 06/30/2010. 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.

L. Attorney Docket Number | P2745USCH1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

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

[] 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.)

Applicant Information:

Applicant 1
Applicant Authority (®Inventor | (Legal Representative under 35 U.S.C. 117 |OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Do-Hyung KIM

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City | Suwon Country Of Residencei | KR

Citizenship under 37 CFR 1.41(b) i KR
Mailing Address of Applicant:

Address 1 425-1604 Yeonggo Maeul Apt., Jeongja 3-dong

Address 2 Jangan-gu

City ‘ Suwon | State/Province |

Postal Code I 440-720 | Country! | KR

Applicant 2

Applicant Authority (®Inventor | (OLegal Representative under 35 U.S.C. 117 |OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Chung-Hoon LEE

Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service

City | Gwangmyeong-si Country Of Residencei | KR

Citizenship under 37 CFR 1.41(b) i KR
Mailing Address of Applicant:

Address 1 28-2, Soha-dong
Address 2 Gyeonggi-do
City | Gwangmyeong-si | State/Province |
Postal Code ‘ 423-821 | Countryi | KR
Applicant 3
Applicant Authority (®Inventor | (OLegal Representative under 35 U.S.C. 117 |OParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Keon-Young LEE
Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City | Ansan | Country Of Residencei | KR
EFS Web 2.2.2
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PTO/SB/14 (07-07)

Approved for use through 06/30/2010. 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 P2745USCA1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

Citizenship under 37 CFR 1.41(b) i KR
Mailing Address of Applicant:

Address 1 Jung-won villa 3-101, Gojan 1-dong Danwon-gu

Address 2

City l Ansan | State/Province |

Postal Code ‘ 425-803 | Countryi | KR

Applicant 4

Applicant Authority (®Inventor | (OLegal Representative under 35 U.S.C. 117 |OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Kwang-Il PARK

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

City | Seoul Country Of Residencei | KR

Citizenship under 37 CFR 1.41(b) i KR
Mailing Address of Applicant:

Address 1 2-302 Seonwoo village, 909-19, Bongcheonbon-dong
Address 2 Gwanak-gu

City Seoul | State/Province
Postal Code ‘ 151-840 | Countryi | KR

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

Correspondence Information:

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

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

Customer Number 58027
Email Address

Application Information:

Title of the Invention SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

Attorney Docket Number| P2745USC1 Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 24 Suggested Figure for Publication (if any)
EFS Web 2.2.2

EX1003, Page 30



PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Application No. 11/576,882 filed on
April 6, 2007, which is the National Stage Entry of International Application No.
PCT/KR05/03346, filed on October 7, 2005, and claims priority from and the benefit of Korean
Patent Application No. 2005-0083743, filed on September 8, 2005, Korean Patent Application
No. 2005-0056436, filed on June 28, 2005, Korean Patent Application No. 2005-0000269 filed
on January 3, 2005 and Korean Patent Application No. 2004-00799009, filed on October 7, 2004,

which are all hereby incorporated by reference for all purposes as if fully set forth herein.

TECHNICAL FIELD
[0002] The present invention relates to a side illumination lens and a luminescent device
using the same, and more particularly, to a side illumination lens utilizing total internal reflection

and a luminescent device using the lens.

BACKGROUND ART

[0003] In general, a light emitting diode (LED) is a device utilizing a phenomenon in
which minority carriers (electrons or holes) injected by means of a p-n junction structure of a
semiconductor are produced, and light is emitted due to recombination of the carriers.
Conventionally, colors of light emitted by a light emitting diode are only red and green, and thus,
the conventional light emitting diode has its use limited to a display device.

[0004] With the development of technology, however, light emission is allowed in
various ranges of wavelength, in addition to blue light emission. Thus, a light emitting diode has

begun to be used in a variety of fields. In particular, as white light emission is realized, the use
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of the light emitting diode is expanded to an illumination device as well as a backlight for a
liquid crystal display.

[0005] However, since the direction of light emitted by a light emitting diode is random,
the light should be induced in a desired direction to be used as an illumination device and a
backlight. To induce light in the prior art, as shown in FIG. 1, a luminescent chip 11 is mounted
on a substrate 10, molding is performed to form a convex lens 12 over the luminescent chip 11,
and a pattern 13 for diffused reflection is formed on the surface of the convex lens 12 so that
light can be spread widely. As shown in FIG. 2, reflection cups 14 are formed at both sides of
the luminescent chip 11 to enhance focusing of light. Since the aforementioned luminescent
device mainly emits light forward rather than sideward, there is a problem in that it is difficult to
apply the luminescent device to a backlight which should widely emit light sideward.

[0006] Accordingly, studies on development of a device capable of emitting light in side
directions of a lens have been actively conducted using the total internal reflection (TIR)
property of light. Conventional lenses using TIR are disclosed in U.S. Pat. Nos. 6,679,621,
6,607,286 and 6,598,998. In the patents, a lens comprises a total reflection surface which is
formed on the lens and has a predetermined slope, and a plurality of refractive surfaces which
have different slopes and through which light reflected by the total reflection surface is emitted
to the outside. Since the conventional lens has the plurality of refractive surfaces formed on
right and left sides of the total reflection surface, there is a problem in that a process of
fabricating the lens is complicated and fabricating costs increase. That is, there are the following
problems: if a lens is fabricated using a mold, upper and lower mold parts and right and left mold
parts are required; and if a lens is fabricated by means of a casting or grinding method, it cannot

be easily fabricated in view of its shape.
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DISCLOSURE OF INVENTION

Technical Problem

[0007] Accordingly, the present invention is conceived to solve the aforementioned
problems. An object of the present invention is to provide a side illumination lens, which
comprises a total internal reflection surface with a total reflection slope and a linear and/or
curved refractive surface(s) extending therefrom, thereby achieving side luminescence,
facilitating a fabricating process thereof and reducing fabricating costs, and a luminescent device
using the side illumination lens.

Technical Solution

[0008] The present invention provides a lens comprising a body, a total reflection surface
with a total reflection slope with respect to a central axis of the body, and a linear and/or curved
refractive surface(s) formed to extend from a periphery of the total reflection surface.

[0009] Here, the refractive surface may comprise a linear refractive surface formed by
being bent at the periphery of the total reflection surface, and a curved refractive surface formed
to extend from a periphery of the linear refractive surface. Alternatively, the refractive surface
may comprise a curved refractive surface formed to extend from the periphery of the total
reflection surface, and a linear refractive surface formed by being bent at a periphery of the
curved refractive surface.

[0010] Preferably, the curved refractive surface takes the shape of an ellipse, and a ratio
of minor and major axes of the ellipse is 1:4 or less. The linear refractive surface may be bent
more than once.

[0011] The total reflection surface may comprise a first total reflection surface having a

section in the form of a V-shaped recess with a predetermined slope, and a second total reflection
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surface extending upward from a periphery of the first total reflection surface and formed to be
sloped with a gradient smaller than that of the first total reflection surface.

[0012] The refractive index of the body may be 1.2 to 2.0.

[0013] The present invention provides a luminescent device comprising a package
housing with an opening and a through-hole exposed by the opening; a lead terminal having an
inner portion exposed within the opening of the package housing and an outer portion extending
from the inner portion and protruding to the outside of the package housing; a heat sink coupled
to a lower portion of the package housing and having a portion exposed through the opening; and
a lens including a total reflection surface encapsulating the package housing and having a total
reflection slope, and a refractive surface formed to extend from a periphery of the total reflection
surface.

[0014] Here, the package housing may comprise first and second housings mutually
coupled to each other with the lead terminal interposed therebetween, and the opening may be
formed in the first housing.

[0015] The heat sink may comprise a heat sink body corresponding to a bottom surface
of the package housing, and an insertion projection protruding upward from a central portion of
the heat sink body and inserted into the through-hole of the package housing. At this time, the
heat sink may have a coupling projection on at least one side of the heat sink body and the
insertion projection.

[0016] The present invention provides a luminescent device comprising a heat sink
support ring; a heat sink inserted into the support ring; at least two lead terminals arranged at
both sides of the support ring while being spaced apart from the support ring and the heat sink; a

package body that molds and supports the heat sink and the lead terminals, and has an opening
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through which an upper portion of the heat sink and portions of the lead terminals are exposed;
and a lens including a total reflection surface encapsulating the package body and having a total
reflection slope, and a refractive surface formed to extend from a periphery edge of the total
reflection surface.

[0017] Here, the heat sink may have a base and a projection protruding upward from the
base at the center thereof, and the projection is inserted into the support ring.

[0018] The heat sink may further comprise a support ring-receiving groove in a side
surface of the projection so that the support ring-receiving groove can be fastened to the support
ring. The package body may be a plastic resin body formed by insert-molding a thermosetting or

thermoplastic resin after the heat sink is inserted into the support ring.

ADVANTAGEOUS EFFECTS

[0019] As described above, according to the present invention, a lens with total internal
reflection surfaces with different slopes, and a linear and/or curved refractive surface(s) allows
light emitted forward from a luminescent chip to be guided to a side of the lens.

[0020] Further, a linear surface(s) formed in a direction perpendicular or parallel to a
central axis of a lens and a curved surface are formed on an edge of the lens so that a process of
fabricating the lens is facilitated, thereby reducing a defective rate and fabrication costs of the
lens.

[0021] Moreover, it is possible to provide a luminescent device employing a heat sink to
exhibit superior heat dissipation property, thereby obtaining high output of light.

[0022] Furthermore, after a heat sink is fixed to a frame, a package body can be formed
using an insert molding technique, so that a luminescent device with a structure in which lead

terminals and the heat sink are mutually coupled to each other can be easily fabricated.
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[0023] In addition, it is possible to provide a frame that allows a heat sink to be fixed
before a package body is formed, so that fabrication of a luminescent device is facilitated.

[0024] Further, there is an advantage in that a large quantity of luminescent devices can
be mass-produced at a high rate because a method of fabricating the luminescent devices is

similar to that of conventional top luminescent devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIGS. 1 and 2 are sectional views of conventional luminescent devices.

[0026] FIG. 3 is a conceptual view illustrating a critical angle.

[0027] FIG. 4 is a sectional conceptual view of a luminescent device with a lens
according to a first embodiment of the present invention.

[0028] FIG. 5 is a plan view of the lens according to the first embodiment.

[0029] FIG. 6 is a conceptual view illustrating the operation of the total internal
reflection lens according to the first embodiment.

[0030] FIG. 7 is a graph showing simulation results of the luminescent device with the
lens according to the first embodiment.

[0031] FIGS. 8 and 9 are graphs showing experimental measurement results.

[0032] FIG. 10 shows plan and side views of an external frame for use in mass-producing
a luminescent device according to a first modification of the embodiment.

[0033] FIG. 11 is an exploded perspective view illustrating a luminescent device with a
heat sink according to the first modification.

[0034] FIG. 12 shows enlarged plan and side views illustrating a state where the
luminescent device with the heat sink according to the first modification is formed in an external

frame.
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[0035] FIGS. 13 (a) and (b) are top and bottom perspective views of the luminescent
device according to the first modification.

[0036] FIGS. 14 (a) and (b) and FIGS. 15 (a) to (c¢) are sectional views of the luminescent
device according to the first modification.

[0037] FIG. 16 is a perspective view illustrating a lead frame for use in mass-producing a
luminescent device according to a second modification of the embodiment.

[0038] FIG. 17 is a flowchart illustrating a method of fabricating the luminescent device
according to the second modification.

[0039] FIGS. 18 to 28 are perspective views illustrating the method of fabricating the
luminescent device in accordance with the flowchart.

[0040] FIG. 29 is a conceptual sectional view of a luminescent device with a lens
according to a second embodiment of the present invention.

[0041] FIG. 30 is a perspective view of the lens according to the second embodiment.

[0042] FIG. 31 is a conceptual view illustrating the operation of the total internal
reflection lens according to the second embodiment.

[0043] FIG. 32 is a graph showing simulation results of the luminescent device according
to the second embodiment.

[0044] FIG. 33 is a conceptual sectional view of a luminescent device with a lens
according to a third embodiment of the present invention.

[0045] FIG. 34 is a perspective view of the lens according to the third embodiment.

[0046] FIG. 35 is a conceptual view illustrating the operation of the total internal
reflection lens according to the third embodiment.

[0047] FIG. 36 is a graph showing simulation results of the luminescent device according
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to the third embodiment.

[0048] FIG. 37 is a conceptual sectional view of a luminescent device with a lens
according to a fourth embodiment of the present invention.

[0049] FIG. 38 is a perspective view of the lens according to the fourth embodiment.

[0050] FIG. 39 is a conceptual view illustrating the operation of the total internal
reflection lens according to the fourth embodiment.

[0051] FIG. 40 is a graph showing simulation results of the luminescent device according
to the fourth embodiment.

[0052] FIG. 41 is a conceptual sectional view of a luminescent device with a lens
according to a fifth embodiment of the present invention.

[0053] FIG. 42 is a perspective view of the lens according to the fifth embodiment.

[0054] FIG. 43 is a conceptual view illustrating the operation of the total internal
reflection lens according to the fifth embodiment.

[0055] FIG. 44 is a graph showing simulation results of the luminescent device according

to the fifth embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
[0056] Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. However, the present invention is not
limited to the embodiments but may be implemented into different forms. These embodiments
are provided only for illustrative purposes and for full understanding of the scope of the present
invention by those skilled in the art. Throughout the drawings, like elements are designated by
like reference numerals.

[0057] FIG. 3 is a conceptual view illustrating a critical angle.
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[0058] Referring to FIG. 3, the critical angle refers to the smallest incidence angle 0, of
at which total internal reflection occurs at a refractive boundary when light travels from a
material with a high refractive index nl to another material with a low refractive index n2. That
is, if light meets and is refracted on the other material (n2<nl1) as shown in FIG. 3 (b), the
incidence angle that results in a refraction angle of 90 degrees is referred to as the critical angle.
At this time, the incidence angle refers to an angle 6.; measured with respect to the normal at the
refractive boundary. If an incidence angle is greater than the critical angle, total internal
reflection occurs.

[0059] In a case where light is vertically incident from one medium nl on another
medium n2 in the two different media (n2<n1) as shown in FIG. 3 (b), if a boundary surface of
the medium n1 has a certain slope, an angle defined between the incident light and the normal
perpendicular to the boundary surface becomes greater than the critical angle (6., > 0.1). As a
result, the light is not transmitted through the other medium n2 after passing through the medium
nl but is reflected toward the inside of the medium nl.

[0060] With the use of the total internal reflection phenomenon of light, the light is not
transmitted but reflected even on a transparent surface. Here, one of the media may be a material
with superior transmittancy, and the other medium may be air.

Embodiment 1

[0061] FIG. 4 is a sectional conceptual view of a luminescent device with a lens
according to a first embodiment of the present invention, FIG. 5 is a plan view of the lens
according to the first embodiment, FIG. 6 is a conceptual view illustrating the operation of the
total internal reflection lens according to the first embodiment, FIG. 7 is a graph showing

simulation results of the luminescent device with the lens according to the first embodiment, and
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FIGS. 8 and 9 are graphs showing experimental measurement results.

[0062] Referring to FIGS. 4, 5 and 6, the luminescent device with the lens according to
this embodiment comprises a substrate 100; a luminescent chip 110 mounted on the substrate
100; and a lens that encapsulates the luminescent chip 110 and has a V-shaped first total
reflection surface 121 with a predetermined slope with respect to a central axis, a second total
reflection surface 122 extending outward therefrom with a slope smaller than that of the first
total reflection surface 121, and a curved refractive surface 123 extending downward from a
periphery of the second total reflection surface 122. Here, it is preferred that the curved
refractive surface be in the form of a part of an ellipse.

[0063] First, the aforementioned lens of this embodiment will be described below.

[0064] The first total reflection surface 121 is made in the form of a V-shaped recess
over the luminescent chip 110, the curved refractive surface 123 is formed to be rounded
downward from the periphery of the second total reflection surface 122, and the second total
reflection surface 122 is formed to be inclined upward between the recess and a periphery of the
refractive surface 123. Assuming that the height T of the entire lens 120 is 1 as shown in FIG. 4,
the height T2 of the first reflection surface 121 is 1/4 to 1/2, and the height T1 of the second
reflection surface 122 is 1/4 to 1/2. As shown in the figure, the height of the refractive surface is
the same as the entire lens. Assuming that the diameter C of the entire lens 120 is 1 as shown in
FIG. 5, the maximum diameter A of the first reflection surface 121 is 1/8 to 1/3, and the
maximum diameter B of the second reflection surface 122 is 1/6 to 1/2.

[0065] Further, it preferred that the curved refractive surface 123 be made in the form of
an ellipse and a ratio of minor and major axes of the ellipse be in a range of 1:2 to 1:4.

[0066] More preferably, the ratio of the minor and major axes is 1:3.

10

EX1003, Page 43



10

15

20

[0067] At this time, as described above, each of the slopes of the reflection surfaces 121
and 122 should be set such that an angle defined by the total reflection surface and light emitted
from the luminescent chip 110 and incident on the total reflection surface becomes greater than a
critical angle. That is, since the critical angle varies depending on a refractive index of the lens
120, the lens 120 of this embodiment is made of a material with a refractive index of 1.2 to 2.0
so that the critical angle becomes 30 to 60 degrees.

[0068] As such, in order that the angle defined by the total reflection surface and light
incident on the total reflection surface 121 or 122 becomes greater than the critical angle, this
embodiment is implemented such that the slope of the first reflection surface 121 is 30 to 89
degrees, and the slope of the second reflection surface 122 is 20 to 60 degrees. At this time, the
slopes refer to angles defined by the first and second reflection surfaces 121 and 122 and the
lower substrate 100. Preferably, the slope of the first reflection surface 121 is 40 to 70 degrees
and the slope of the second reflection surface 122 is 30 to 50 degrees.

[0069] Accordingly, as shown in FIG. 6, light that is incident from a light source
(luminescent chip) in a range of +40 to +45 with respect to an x-axis direction (vertical direction)
is totally reflected on the first and second total reflection surfaces 121 and 122 toward sides of
the lens 120 (in a horizontal direction), and then emitted in a y-axis direction through the single
elliptical refractive surface 123. Meanwhile, light that is incident out of the range of +40 to +45
degrees with respect to the x-axis direction is immediately refracted through the curved
refractive surface 123 and then emitted in the y-axis direction. In this embodiment, based on
about 42 degrees, light is totally reflected on the total reflection surfaces 121 and 122 and then
emitted through the refractive surface at the side of the lens, or the light is emitted through the

refractive surface without being reflected by the total reflection surfaces 121 and 122.

11
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[0070] As such, the lens 120 of the present invention is constructed to have the total
reflection surfaces with different slopes with respect to a central axis and the curved refractive
surface 123 at the periphery of the lens, so that a peak value of luminous intensity is located in a
range of 10 with respect to £80 as shown in FIGS. 7, 8 and 9. Further, the luminous intensity at
zero degrees is minimized to be 0 to 20% of the peak value. Preferably, it is minimized to be 5
to 10% of the peak value.

[0071] In FIG. 7, a simulation was made on condition that a lens 120 with a refractive
index of 1.5 was used, an angle defined by the first total reflection surface 121 and light emitted
from the luminescent chip 110 was about 50 degrees, which was greater than the critical angle,
and an angle defined by the second total reflection surface 122 and light emitted from the
luminescent chip 110 was about 43 degrees. Then, luminous intensity was measured in a range
of +90 to -90 degrees with respect to a region where the luminescent chip was located. The
simulation results are shown in the graph. As shown in the graph of FIG. 7, the luminous
intensity is the highest in the vicinity of +80 degrees. That is, the luminous intensity is about
0.93 at -80 degrees and about 0.96 at +78 degrees. The luminous intensity is not greater than 0.1
in a range of +40 degrees.

[0072] In FIG. 8, an experiment was performed on condition that a lens 120 with a
refractive index of 1.5, an angle defined by the first total reflection surface 121 and light emitted
from the luminescent chip 110 was about 50 degrees, which was greater than the critical angle,
and an angle defined by the second total reflection surface 122 and light emitted from the
luminescent chip 110 was about 43 degrees. Then, luminous intensity was measured in a range
of +90 to -90 with respect to a region where the luminescent chip was located. The experimental

results are shown in the graph. In FIG. 9, the results are shown in polar coordinates. As shown

12
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in the graphs of FIGS. 8 and 9, the luminous intensity is the highest in the vicinity of £75
degrees with respect to the luminescent chip, i.e., a luminescent device. That is, the luminous
intensity is about 1 at -74 degrees and about 0.99 at +78 degrees. The luminous intensity is not
greater than 0.1 in a range of +20 degrees and not greater than 0.2 in a range of +40 degrees.

[0073] This is because light totally reflected on the first and second reflection surfaces
121 and 122, and light refracted through the refractive surface 123 travels in the side direction of
the luminescent device.

[0074] The aforementioned lens 120 of the present invention may be fabricated through
an injection molding process or through a grinding process of grinding a top surface of the lens
120 with an elliptical contour. In the case where the lens of the present invention is fabricated by
means of such fabricating methods, since the lens has a refractive surface in the form of a single
elliptical refractive surface, the lens can be easily fabricated, thereby reducing a defective rate
and fabricating costs. In addition, as compared with the aforementioned prior art in which a
plurality of refractive surfaces of a lens have their slopes over certain distances, resulting in a
large size, the present invention enables improvement of side illumination effects and fabrication
of a lens with a compact size since the lens has a single refractive surface in the form of an
ellipse.

[0075] Further, the conventional lens has the refractive surfaces in the form of sawteeth
indented toward a central axis, but the lens of the present invention has the refractive surface
formed to extend outward from the periphery of the total reflection surface.

[0076] All types of luminescent chips for emitting light through PN junction can be used
as the luminescent chip 110, and a plurality of luminescent chips 110 may be mounted on the

substrate.
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[0077] A first modification of a luminescent device including the lens according to the
aforementioned first embodiment will be described below with reference to the accompanying
drawings.

[0078] FIG. 10 shows plan and side views of an external frame for use in mass-producing
a luminescent device according to the first modification of the embodiment, FIG. 11 is an
exploded perspective view illustrating a luminescent device with a heat sink according to the first
modification, and FIG. 12 shows enlarged plan and side views illustrating a state where the
luminescent device with the heat sink according to the first modification is formed in an external
frame.

[0079] As shown in FIG. 10, the external frame 201 for use in fabricating luminescent
devices according to this modification is formed with a plurality of unit bodies each of which
comprises lead terminals 200 and connection terminals 210 at a predetermined interval. The lead
terminals 200 are formed in pairs integrally with the connection terminals 210, and the
connection terminals 210 are formed as a symmetric structure to define a hollow portion 240
with a predetermined shape on a central axis. For the sake of easy description of the structure of
the lead terminal, the lead terminal 200 and the connection terminal 210 are described as separate
members. However, the term "lead terminal" may be used to express a meaning including both
the lead terminal 200 and the connection terminal 210.

[0080] Further, as described above, the connection terminals 210 defining the hollow
portion 240 are supported by panel supports 220 to be fixed to the external frame 201, and the
panel supports perform the function of fixing the positions of the connection terminals 210 when
first and second package housings 300 and 310 to be described later are fixed.

[0081] In the meantime, although the hollow portion 240 formed at the center of the
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symmetric connection terminals 210 has a hexagonal shape in this modification, it may take the
shape of a circle or a polygon with more than four sides.

[0082] After the external frame 201 for use in fabricating the luminescent device
according this modification is formed as such, the first and second package housings 300 and
310, and a heat sink 330 are sequentially secured thereto to form a structure shown in FIG. 11.

[0083] That is, the first package housing 300 with a predetermined shape (rectangular
shape) is located on the top of the pair of connection terminals 210 formed integrally with the
lead terminals 200 in the external frame 201, and the second package housing 310 is located on
the bottom of the connection terminals 210. Further, the lens 120 with the total reflection
surfaces 121 and 122 and the refractive surface 123 according to the embodiment is fixed on the
first package housing 300.

[0084] The first package housing 300 is recessed at a central portion thereof to contain an
encapsulant and has a through-hole 380 for exposing the hollow portion 240 and terminal
portions of the connection terminals 210 at the bottom thereof. Although the through-hole 380
has the same area as the recessed portion, it may have an area smaller than that of the recessed
portion as shown in the figure. The recessed portion and the through-hole 380 form an opening
portion of the package housing. A stepped portion 390 is formed in an inner surface of the
recessed portion to contain the encapsulant, which will be described later, for a luminescent
device.

[0085] An upper surface of the second package housing 310 is formed with receiving
grooves 320 that have the same shape as the connection terminals 210 to receive the connection
terminals 210 therein, and a lower surface of the second package housing 310 is formed with a

heat sink-seating grooves 370 into which the heat sink 330 to be described later can be inserted.
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[0086] Further, a circular through-hole 350 is formed at the center of the second package
housing 310 to receive an insertion projection 340 of the heat sink 330 therein, and an inner
space of the insertion projection 340 becomes a luminescent chip-seating portion 360 in which a
luminescent chip 400 to be described later will be fixedly seated.

[0087] Meanwhile, the first and second package housings 300 and 310 in the present
invention can be made of materials such as thermal conductive plastics or high thermal
conductive ceramics. The thermal conductive plastics include acrylonitrile butadiene styrene
(ABS), liquid crystalline polymer (LCP), polyamide (PA), polyphenylene sulfide (PPS),
thermoplastic elastomer (TPE) and the like. The high thermal conductive ceramics include
alumina (Alsub.20.sub.3), silicon carbide (SiC), aluminum nitride (AIN) and the like. Among
the ceramics, aluminum nitride (AIN) has properties equivalent to those of alumina and is
superior to alumina in view of thermal conductivity. Thus, aluminum nitride has been widely
used in practice.

[0088] In a case where the material of the first and second package housings 300 and 310
is thermal conductive plastics, the first package housing 300 and the second package housing
310 are respectively located on the top and bottom of the connection terminals 210
symmetrically formed in the external frame 201, and then fixedly attached thereto through
compression at high temperature. Here, it is important to consider the shape of the through-hole
380 and the stepped portion 390, which are formed within the first package housing 300. That is,
the through-hole 380 and the stepped portion 390 are formed by locating the first and second
package housings 300 and 310 on the top and bottom of the external frame 201 and by pressing
them using a pressing means with a projection, which takes the shape corresponding to the shape

of the though-hole 380 and the stepped portion 390, at high temperature.
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[0089] Meanwhile, in a case where the material of the first and second package housings
300 and 310 is ceramics, the first package housing 300 and the second package housing 310 are
fabricated in advance to have an accurate size and shape. That is, since the ceramics cannot be
formed into a desired shape in a final application step due to its property by which the ceramics
is formed into a desired shape at a high temperature of greater than 1000.degree. C., the first and
second package housings 300 and 310 are fabricated in advance to have a precise size and shape.
At this time, the through-hole 380 and the stepped portion 390 should be formed in the first
package housing 300 to be fabricated.

[0090] Therefore, the ceramic first and second package housings 300 and 310 fabricated
in advance as described above are respectively located on the top and bottom of the connection
terminals 210 of the external frame 201, and then fixedly attached thereto using an adhesive with
high adhesive strength.

[0091] A luminescent device to be assembled into the external frame 201 fabricated as
above is formed on each of the unit bodies each of which comprises the lead terminals 200
formed in the external frame 201 and the connection terminals 210 formed in the symmetrical
manner integrally with the lead frames, as shown in FIG. 12.

[0092] Further, at least one luminescent chip 400 is fixedly attached to the luminescent
chip-seating portion 360 at the center of the heat sink 330 constituting the luminescent device
formed as described above, and the luminescent chip is electrically connected to the connection
terminals 210 through connection wires 420.

[0093] Further, a zener diode 410 can be mounted in the luminescent chip-seating portion
360 and then connected, with polarity matching, to the mounted luminescent chip 400 through

the connection wire 420 so as to electrically protect the luminescent chip 400.
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[0094] The zener diode 410 is a semiconductor device using a phenomenon in which
when a relatively high reverse voltage is applied to a p-n or n-p junction of a semiconductor, a
high current is started to rapidly flow with a certain voltage, and the voltage is sustained to be
constant. If the zener diode 410 is applied to the luminescent device, a constant voltage can be
sustained even though static electricity or a sudden current is supplied, thereby enhancing
reliability of a product.

[0095] FIGS. 13 (a) and (b) are top and bottom perspective views of the luminescent
device according to this modification, and FIGS. 14 (a) and (b) and FIGS. 15 (a) to (c) are
sectional views of the luminescent device according to this modification.

[0096] A plurality of luminescent devices according to this modification are formed in
the external frame 201 through the aforementioned fabricating process, and each of the formed
luminescent devices is cut and withdrawn from the external frame 201 around the first and
second package housings 300 and 310.

[0097] In the withdrawn luminescent device of the present invention, as shown in FIG.
13, the lead terminals 200 are bent by a predetermined length and at a predetermined angle to
match with connection terminals on a PCB substrate.

[0098] As shown in FIGS. 13 (b) and 14, the heat sink 330 of the luminescent device
according to the present invention is fixed to the bottom of the second package housing 310
while being inserted upward thereinto, such that it protrudes beyond the lower surface of the
second package housing 310. That is, this is because the surface of the heat sink 330 protruding
downward beyond the lower surface of the second package housing 310 is intended to come into
direct contact with a heat dissipation member (not shown) so as to maximize heat dissipation

effects when the luminescent device is fabricated and applied in practice.
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[0100] Further, as shown in FIG. 14, stepped portions 390a and 390b (collectively
designated by 390) are doubly formed within the inner space of the first package housing 300, so
that they can be used as fixing steps required for molding the encapsulant to be described later or
for mounting the lens 120 with the total reflection surfaces and the refractive surface according
to this embodiment.

[0101] Further, an outer surface of the insertion projection 340 of the heat sink 330
constituting the luminescent device is formed with a latching step 340a to be fixedly inserted into
a groove formed in a wall defining the through-hole 350 in the second package housing 310, so
that the insertion projection 340 of the heat sink 330 can be firmly fixed to the through-hole 350
of the second package housing 310. The latching step 340a may be formed on the body of the
heat sink. The latching step 340a may be formed at an edge of an uppermost portion of the
insertion projection 340 of the heat sink 330. At this time, the latching step 340a is coupled to the
upper surface of the second package housing 310, thereby fixing the heat sink 330.

[0102] Meanwhile, in the luminescent device according to this modification, the
encapsulant 450 for protecting the luminescent chip 400 and the connection wires 420 while
transmitting light emitted from the luminescent chip 400 is molded within the inner space of the
first package housing 300.

[0103] As shown in FIG. 15 (a), the encapsulant 450 may be epoxy resin and contain a
fluorescent substance for converting light emitted from the luminescent chip 400.

[0104] In addition, the encapsulant 450 may contain a diffusing substance for uniform
distribution of light.

[0105] Further, as shown in FIG. 15 (b), if the encapsulant 450 is epoxy resin containing

a fluorescent substance, the encapsulant may be further molded with the epoxy resin 470 on the
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top thereof to obtain more stable molding effects.

[0106] Further, as shown in FIG. 15 (c), the luminescent device is molded with the
encapsulant 450 as shown in FIGS. 15 (a) and (b), and the lens 120 with the total reflection
surfaces 121 and 122 and the refractive surface 123 according to the present invention is then
fixed to the upper stepped portion 390b of the first package housing 300 to ensure side
luminescence and to more stably protect the internal, mounted objects (luminescent chip and
bonding wires).

[0107] Although the molding with the encapsulant and the subsequent fixing of the lens
have been described in the above, this modification is not limited thereto. The encapsulant and
the lens may be formed integrally with each other. That is, the encapsulant may be formed with
total reflection surfaces and a refractive surface on the top thereof so that it can function as the
lens of the present invention, or the lens may also be used as the encapsulant.

[0108] A luminescent device including the lens of the embodiment in accordance with a
second modification will be described below with reference to the accompanying drawings.

[0109] FIG. 16 is a perspective view illustrating a lead frame for use in mass-producing
the luminescent device according to the second modification of the embodiment, FIG. 17 is a
flowchart illustrating a method of fabricating the luminescent device according to this
modification, and FIGS. 18 to 21 are perspective views illustrating the method of fabricating the
luminescent device in accordance with the flowchart.

[0110] First, a lead frame in this modification will be described with reference to FIG.
16.

[0111] Referring to FIG. 16, the lead frame 500 has a heat sink support ring 530 into

which a heat sink can be inserted thereinto. The support ring 530 may be in the form of a
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circular ring as shown in the figure. However, it is not limited thereto but may be in the form of
a polygonal ring.

[0112] In the meantime, an external frame 510 surrounds the support ring 530. The
external frame 510 is located to be spaced apart from the support ring 530. The external frame
510 may be in the form of a square as shown in the figure. However, it is not limited thereto but
may be in the form of a circle or other polygons.

[0113] The external frame 510 and the support ring 530 are connected by at least two
connection terminals 550a and 550b. The connection terminals 550a and 550b are located on
both opposite sides of the external frame 510 and fix the support ring 530 to the external frame
510. Additional connection terminals except the connection terminals 550a and 550b may
connect the support ring 530 to the external frame 510.

[0114] Further, at least two lead terminals 570a, 570b, 570c, 590a, 590b and 590¢ extend
toward the support ring 530 from the external frame 510. However, the lead terminals are
spaced apart from the support ring 530. As shown in the figure, the lead terminals 570a, 570b,
570c, 590a, 590b and 590c have wider distal ends in the vicinity of the support ring 530.
Meanwhile, it is preferred that the lead terminals be arranged on both opposite sides of the
external frame 510.

[0115] The number of required lead terminals is determined depending on the kinds and
number of luminescent chips to be mounted and bonding wire-connecting methods.

[0116] However, it is preferred that the lead frame 500 have a large number of lead
terminals to be used in a variety of cases. As shown in the figure, the lead terminals are arranged
in a direction perpendicular to the connection terminals 550a and 550b, so that a large number of

lead terminals can be arranged in an identical direction.
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[0117] The lead frame 500 according to an embodiment of the present invention can be
fabricated by pressing a plate made of phosphor bronze, which is a copper alloy, using a press
die. Meanwhile, although one lead frame 500 is shown in FIG. 16, a plurality of lead frames 500
may be fabricated and arranged in one phosphor bronze plate. In particular, a plurality of lead
frames 500 fabricated in one phosphor bronze plate are used for mass production of the
luminescent device.

[0118] Referring to FIG. 17, the lead frame 500 described above with reference to FIG.
16 is prepared (S01).

[0119] As described above, the lead frame 500 can be fabricated by pressing a phosphor
bronze plate, and a plurality of lead frames 500 can be fabricated and arranged in one phosphor
bronze plate.

[0120] Referring to FIGS. 17 and 18, a heat sink 600 fixedly insertable into the support
ring 530 of the lead frame 500 is prepared. The heat sink 600 has a top surface on which a
luminescent chip is to be mounted. It is preferred that the top surface of the heat sink 600 have a
diameter smaller than the inner diameter of the support ring 530 so that the heat sink can be
easily inserted thereinto and that the outer diameter of the side of the heat sink 600 be larger than
the inner diameter of the support ring 530.

[0121] Further, the heat sink 600 may have a support ring-receiving groove 630a
enabling the heat sink to be fastened to the support ring 530. Furthermore, the support ring-
receiving groove 630a may be provided as a spiral groove for facilitating the fastening thereof to
the support ring 530.

[0122] Meanwhile, the heat sink 600 may have a base 610 and a projection 630

protruding upwardly from the center of the base 610. At this time, the support ring-receiving
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groove 630a is disposed in a side surface of the projection 630. The base portion 610a and the
projection 630 may be in the form of cylinders as shown therein. However, they are not limited
thereto but may be in the form of polygonal posts. Although the projection 630 can have a shape
similar to an inner shape of the support ring 530, it is not limited thereto. That is, the support
ring 530 may be in the form of a circular ring, and the projection 630 may be in the form of a
square post.

[0123] The heat sink 600 can be fabricated of a metal with high thermal conductivity or a
thermal conductive resin using a press or molding technique. The heat sink 600 is fabricated
using a process separate from a process of preparing the lead frame 500. Therefore, the order of
the steps of preparing the lead frame 500 (S01) and the heat sink 600 (S03) may be changed, or
the steps may be performed at the same time.

[0124] Referring to FIGS. 17 and 19, the heat sink 600 is fixedly inserted into the support
ring 530 of the lead frame 500 (S05). Since the outer diameter of the side of the heat sink 600 is
larger than the inner diameter of the support ring 530, the heat sink 600 can be forcibly inserted
into and fixed to the support ring 530.

[0125] Meanwhile, if the support ring-receiving groove 630a is formed, the support ring
530 is received in the support ring-receiving groove 630a and supports the heat sink 600. At this
time, it is preferred that a portion of the support ring 530 be received in the support ring-
receiving groove 630a, and the remainder thereof protrude to an outer surface of the projection
630, as shown in figure. Further, if the support ring-receiving groove 630a is a spiral groove, the
heat sink 600 can be screwed and fastened to the support ring 530.

[0126] Referring to FIGS. 17 and 20, after the heat sink 600 is fixed to the lead frame

500, a package body 700 is formed using an insert molding technique (S07). The package body
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700 can be formed through insert molding with a thermosetting or thermoplastic resin.

[0127] The package body 700 is formed around the heat sink 600 to support the support
ring 530, the connection terminals 550a and 550b, the lead terminals 570a, 570b, 570c, 590a,
590b and 590c, and the heat sink 600. Some portions of the connection terminals and the lead
terminals protrude to the outside of the package body 700. Further, the package body 700 has an
opening through which an upper end of the heat sink 600 and the lead terminals are exposed.

[0128] As shown in FIG. 20, some portions of the support ring 530 and the connection
terminals 550a and 550b can be exposed through the opening. Accordingly, a groove is formed
in the top of the package body 700. On the contrary, as shown in FIG. 21, the package body 700
can cover most portions except the upper end of the heat sink 600, and expose only some
portions of the lead terminals. Thus, a plurality of sub-openings can be defined.

[0129] Even in this case, it is preferred that a groove surrounded by the sidewall of the
package body be also formed at an upper portion of the package body 700, as shown in the
figure.

[0130] Further, the lower surface of the heat sink 600 is exposed to the outside. In
addition thereto, the side of the base portion 610 may also be exposed. Accordingly, heat
dissipation through the heat sink 600 can be promoted.

[0131] Meanwhile, although the package body 700 can take the shape of a cylinder, as
shown in FIGS. 20 and 21, it is not limited thereto but may be the shape of a polygonal post such
as a square post.

[0132] After the heat sink 600 is coupled to the lead frame 500, the package body 700 is
formed by insert-molding a thermosetting or thermoplastic resin, so that the heat sink 600 and

the package body 700 are strongly coupled to with each other.
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[0133] Referring to FIGS. 17 and 22, portions of the connection terminals 550a and
550b, which protrude to the outside of the package body 700, are cut and removed (S09). Asa
result, the cut connection terminals 560a and 560b are left in the package body 700, and these
connection terminals and the support ring 530 more prevent the heat sink 600 from being
separated from the package body 700.

[0134] In the meantime, while the connection terminals are cut, the remainder of the lead
terminals except some lead terminals, which are intended to be used for applying a current,
among the lead terminals protruding to the outside of the package body 700 may be cut and
removed together with the connection terminals. For example, as shown in FIG. 23, in a case
where only two lead terminals 570c and 590c are needed, the remainder of the lead terminals
570a, 570b, 590a and 590b are cut and removed. Further, as shown in FIG. 24, in a case where
four lead terminals 570a, 570c, 590a and 590c¢ are needed, the remainder of the lead terminals
570b and 590b are cut and removed.

[0135] The process of cutting and removing the lead terminals is a process performed in
a case where lead terminals of which the number is larger than that of lead terminals required in
a luminescent device are provided in the lead frame 500. Thus, if the number of lead terminals
required in a luminescent device is identical with that of lead terminals provided in the lead
frame 500, the process of cutting and removing lead terminals is not performed. Further, since
left excess lead terminals, if any, do not influence the operation of a luminescent device, the
process of cutting and removing the excess lead terminals is not an inevitable process.

[0136] Referring to FIGS. 17 and 25, luminescent chips 800 are mounted on an upper
surface of the heat sink 600 (S11). The luminescent chip 800 may be a one-bond die with an

electrode on each of top and bottom surfaces thereof or a two-bond die with two electrodes on a
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top surface thereof.

[0137] If the luminescent chip 800 is a one-bond die, it is preferred that the heat sink 600
be made of a metallic material with electric conductivity. At this time, the luminescent chip 800
is mounted on the heat sink 600 by means of an electric conductive adhesive such as silver
epoxy. Otherwise, if all the luminescent chips 800 to be mounted on the heat sink 600 are two-
bond dies, the heat sink 600 is not necessarily to be electrically conductive, and they may be
mounted on the heat sink 600, for example, by means of various kinds of thermally conductive
adhesives.

[0138] In the meantime, a plurality of luminescent chips 800 may be mounted on the heat
sink 600. Further, the plurality of luminescent chips 800 may be luminescent chips that can emit
light with different wavelengths. For example, as shown in FIG. 25, three luminescent chips 800
can be mounted. At this time, the luminescent chips 800 may be luminescent chips for
respectively emitting red, green and blue light. Accordingly, a luminescent device emitting light
with all kinds of colors can be provided using the luminescent chips 800.

[0139] Referring to FIGS. 17 and 26, luminescent chips 810, 830 and 850 and the lead
terminals 570a, 570b, 570c, 590a, 590b and 590c are electrically connected through bonding
wires (S13). In a case where all the luminescent chips 810, 830 and 850 are two-bond dice, each
of the luminescent chips is connected to two lead terminals through two bonding wires.
Meanwhile, as shown in the figure, the luminescent chips 810, 830 and 850 can be electrically
connected to different pairs of lead terminals, respectively. Moreover, one common lead
terminal (e.g., 570b) and the luminescent chips can be connected through the bonding wires, and
the other lead terminals (e.g., 590a, 590b, 590c) located at a side opposite to the common lead

terminal can be connected to the luminescent chips through different bonding wires, respectively.
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In this case, the luminescent chips can be driven with different currents, respectively.

[0140] Meanwhile, as shown in FIG. 27, a one-bond luminescent chip 810a and two-
bond luminescent chips 830 and 850 can be mounted together. At this time, one lead terminal
570b of the lead terminals is electrically connected to the heat sink 600 through a bonding wire.
Therefore, the lead terminal 570b is electrically connected to a bottom surface of the one-bond
luminescent chip §10a through a bonding wire and the heat sink 600. There are various
combinations of one-bond dies and two-bond dies, and one of various methods of connecting
bonding wires in the combinations can be selected.

[0141] Further, one of various methods of connecting lead terminals to luminescent chips
can be selected, and a plurality of luminescent chips may be connected in series, in parallel or in
series-parallel.

[0142] In the meantime, after the luminescent chips 810, 830 and 850 and the lead
terminals are connected through the bonding wires, the luminescent chips 810, 830 and 850 are
encapsulated with an encapsulant (not shown) (S15). The encapsulant can encapsulate the
luminescent chips and the bonding wires by filling the opening of the package body 700.

[0143] Further, the encapsulant can contain a fluorescent substance. For example, the
fluorescent substance can convert the color of light from blue into yellow, or into green and red.
Thus, if a luminescent chip emitting blue light is mounted on the heat sink 600, it is possible to
provide a luminescent chip emitting white light to the outside by converting some of light
emitted from the luminescent chip into yellow, or green and red light. In addition thereto, the
encapsulant may further contain a diffusing substance. The diffusing substance prevents the
luminescent chips and the bonding wires from being viewed from the outside by dispersing light

emitted from the luminescent chips, and the diffusing substance also enables light to be
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uniformly emitted to the outside.

[0144] After the luminescent chips are encapsulated with the encapsulant, the lens 120
with the total reflection surfaces 121 and 122 and the refractive surface 123 according to this
embodiment is attached on the package body 700 (S17). The lens 120 is used to emit light
within a predetermined directional angle, which guides and emits light from the luminescent chip
800 toward the side of the lens in this embodiment.

[0145] Although the processes of forming the encapsulant and attaching the lens have
been described above as separate processes for the sake of convenience of description, it is not
limited thereto, and the luminescent chips may be encapsulated directly with a lens with total
reflection surfaces and a refractive surface. That is, the total reflection surfaces and the
refractive surface may be formed on the top of the encapsulant.

[0146] Referring to FIGS. 17 and 28, the lead terminals 570a, 570b, 570c, 590a, 590b
and 590c are cut from the external frame 510 and then bent (S19). As a result, a luminescent
device that can be subjected to surface mounting is obtained. Meanwhile, the step of cutting and
removing the connection terminals (S09) may be performed together with step S19.

[0147] Next, the luminescent device of this modification will be described with reference
to FIG. 28.

[0148] Referring back to FIG. 28, the luminescent device includes the heat sink support
ring 530. The support ring 530 is made of a copper alloy such as phosphor bronze.

[0149] Although the support ring 530 can take the shape of a circular ring as shown in
the figure, it is not limited thereto but may take the shape of a polygonal ring. The cut
connection terminals 560a and 560b are disposed while extending from the outside of the support

ring 530. The cut connection terminals 560a and 560b can be located at opposite sides of the
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support ring 530.

[0150] As described with reference to FIG. 18, the heat sink 600 is inserted into the
support ring 530.

[0151] Meanwhile, at least two lead terminals 570a, 570b, 570c, 590a, 590b and 590c¢ are
arranged at the both sides of the support ring while being spaced apart from the support ring 530
and the heat sink 600. The lead terminals may be bent to enable surface mounting.

[0152] In addition thereto, the package body 700 supports the heat sink 600 and the lead
terminals by means of molding. The package body 700 has the opening through which the upper
end of the heat sink 600 and some portions of the lead terminals are exposed at the upper portion
of the package body. Meanwhile, the portions of the lead terminals protruding outward through
the sidewall of the package body 700 help prevent the heat sink 600 from being separated from
the package body 700.

[0153] As described with reference to FIG. 20, some portions of the support ring 530 and
the connection terminals 550a and 550b can be exposed through the opening. Accordingly, the
grooves are formed at the upper portion of the package body 700. Further, as described with
reference to FIG. 21, the package body 700 can cover most portions except the upper end of the
heat sink 600 and expose only some portions of the lead terminals. Thus, a plurality of openings
can be formed. Even in this case, it is preferred that the package body 700 have the groove
surrounded by the sidewall of the package body as shown in FIG. 21.

[0154] The package body 700 is a plastic resin body formed by insert-molding a
thermosetting or thermoplastic resin after the heat sink 600 is fixedly inserted into the support
ring 530.

[0155] The luminescent chips 810, 830 and 850 are mounted and located on the upper
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surface of the heat sink 600. Although the luminescent chips shown in FIG. 28 are two-bond
dies, they are not limited thereto. The luminescent chips may be one-bond dies or a combination
of one-bond and two-bond dies.

[0156] The luminescent chips are electrically connected to the lead terminals through the
bonding wires. In a case where the luminescent chips are two-bond dies, each of the luminescent
chips is electrically connected to two lead terminals through two bonding wires. Meanwhile, in a
case where at least one of the luminescent chips is a one-bond die, the heat sink is electrically
connected to at least one lead terminal through a bonding wire.

[0157] There are various methods of connecting the lead terminals and the luminescent
chips and one of them can be selected according to characteristics of required luminescent chips.

[0158] Meanwhile, the lens 120 with the total reflection surfaces 121 and 122 and the
refractive surface 123 according to this embodiment covers and encapsulates the luminescent
chips.

[0159] As described above, the luminescent device with the lens according to this
embodiment is not limited to the aforementioned modification but may be applied to various
kinds of luminescent chips.

[0160] Further, the present invention is not limited to the shape of the lens according to
the embodiment but may further include a linear refractive surface.

[0161] A lens further comprising a horizontal linear refractive surface according to a
second embodiment will be described below. In the following second embodiment, a description
thereof overlapping with that of the previous embodiment will be omitted. Moreover, a
description of a modification of a luminescent device with the lens will also be omitted since it

overlaps with that of the previous embodiment.
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Embodiment 2

[0162] FIG. 29 is a conceptual sectional view of a luminescent device with a lens
according to a second embodiment of the present invention, FIG. 30 is a perspective of the lens
according to the second embodiment, FIG. 31 is a conceptual view illustrating the operation of
the total internal reflection lens according to the second embodiment, and FIG. 32 is a graph
showing simulation results of the luminescent device according to the second embodiment.

[0163] Referring to FIGS. 29, 30 and 31, the lens of this embodiment comprises a first
total reflection surface 1121 with a V-shaped section and a certain slope with respect to a central
axis x; a second total reflection surface 1122 with a slope smaller than that of the first total
reflection surface 1121; a linear first refractive surface 1123a extending from a periphery of the
second total reflection surface 1122 in a direction perpendicular to the central axis x; and a
curved second refractive surface 1123b extending downward from a periphery of the linear first
refractive surface 1123a.

[0164] As shown in FIG. 29, the first total reflection surface 1121 is formed in the shape
of a V-shaped recess above a luminescent chip 1110, and the second total reflection surface 1122
is formed to extend upward from the recess and to have a gradient smaller than that of the first
reflection surface 1121 with respect to the central axis x. Meanwhile, the linear refractive
surface 1123a is made in the form of a straight line parallel to a substrate 1100 on which the
luminescent chip 1110 is to be mounted, and the curved second refractive surface 1123b is made
in the form of a downward round curve extending from the first refractive surface 1123a. Of
course, the first refractive surface 1123a may be formed to be parallel to the bottom of the lens
120. The first and second refractive surfaces 1123a and 1123b refer to surfaces that refract light

guided to an edge of the lens toward the side thereof.
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[0165] Assuming that the diameter of the entire lens 120 is 1 in the above, the first
reflection surface 1121 is formed at the center of the lens 1120, and the maximum diameter of
the first reflection surface 1121 is 1/12 to 1/6; the second reflection surface 1122 is formed to
cover the first reflection surface 1121 and has the maximum diameter of 1/7 to 1/3; the first
refractive surface 1123a is constructed in the form of a circular strip to surround the second
reflection surface 1122 and has the maximum diameter of 1/5 to 2/3; and the diameter of the
second refractive surface 1123b is identical with that of the entire lens 1120. Here, the width of
the circular strip-shaped first refractive surface 1123a is 1/16 to 1/8 of the diameter of the lens.
Assuming that the height of the lens 1120 is 1, the height of the first reflection surface 1121 is
1/6 to 1/2, and the height of the second reflection surface 1122 is 1/6 to 1/2.

[0166] The second refractive surface 1123b is made in the form of an ellipse as shown in
FIG. 29, and a ratio of minor and major axes of the ellipse is in a range of 1:4 or less. That is, it
may be a circle.

[0167] At this time, the slope of each of the total reflection surfaces 1121 and 1122 is set
such that an angle defined by the total reflection surface and light, which is emitted from the
luminescent chip 1110 and is then incident on the total reflection surface, becomes greater than a
critical angle, as described above. That is, since the critical angle varies depending on a
refractive index of the lens 1120, the lens 1120 of this embodiment is formed of a material with a
refractive index of 1.2 to 2.0 so that the critical angle can be in a range of 30 to 60 degrees.

[0168] In order to cause the angle defined by the total reflection surface and light
incident on the total reflection surface 1121 or 1122 to be greater than the critical angle, the slope
of the first reflection surface 1121 is 30 to 89 degrees, and that of the second reflection surface

1122 is 20 to 60 degrees in this embodiment. At this time, the slopes refer to angles defined by
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the first and second reflection surfaces 1121 and 1122, and the lower substrate 1100. Preferably,
the slope of the first total reflection surface 1121 is 40 to 70 degrees and that of the second total
reflection surface 1122 is 30 to 50 degrees. Further, it is preferred that the slope of the first
refractive surface 1123a be formed to be 10 degrees or less. However, it has been previously
described as being in a horizontal state where its slope is zero.

[0169] Accordingly, as shown in FIG. 31, light R2 and R3, which is emitted from a light
source (luminescent chip) and incident on the first and second total reflection surfaces 1121 and
1122, is totally reflected, and then emerges in a y-axis direction through the rounded second
refractive surface 1123b. Light R4 and R1 incident on the first and second refractive surfaces
1123a and 1123b are refracted and then emerge in the y-axis direction.

[0170] As such, the lens 1120 of the present invention is formed to have the total
reflection surfaces with different slopes at a central portion thereof, and the horizontal surface
and the rounded surface at an edge portion thereof, so that a peak value of luminous intensity can
be in a range of +10 with respect to £83, as shown in FIG. 32.

[0171] In FIG. 32, a lens 1120 with a refractive index of 1.5 was used such that an angle
defined by the first total reflection surface 1121 and light emitted from the luminescent chip
1110 became about 50 degrees greater than the critical angle, and an angle defined by the second
total reflection surface 1122 and light emitted from the luminescent chip 1110 became about 43
degrees. Then, luminous intensity was simulated in a range of +90 to -90 with respect to a
region where the luminescent chip 1110 was located, and the results are shown in the graph. As
shown in the graph of FIG. 32, the luminous intensity is the highest in the vicinity of +83
degrees. That is, the luminous intensity is about 0.97 at +83 degrees and about 0.94 at -83

degrees. Further, the luminous intensity is not greater than 0.2 within +40.
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[0172] This is because light totally reflected on the first and second reflection surfaces
1121 and 1122, and light refracted through the first and second refractive surfaces 1123a and
1123b travels in the side direction of the luminescent device.

[0173] The lens 1120 of the present invention may be fabricated by means of an injection
molding process or a grinding process of grinding a top surface of the lens 1120 with an elliptical
curved surface. In a case of fabricating the lens of the present invention in this manner, since the
lens is composed of the horizontal linear surface and the elliptical curved surface, its fabrication
is facilitated, thereby reducing a defective rate and fabrication costs.

[0174] In addition, as described in the previous embodiment, as compared with the
aforementioned prior art in which a plurality of refractive surfaces of a lens have their slopes
over certain distances, resulting in a large size, the present invention enables improvement of
side illumination effects and fabrication of a lens with a compact size since the lens has double
refractive surfaces that are in the form of a straight line and an ellipse. Further, the conventional
lens has the refractive surfaces indented toward a central axis, but the lens of the present
invention has the refractive surface formed to extend outward from the periphery of the total
reflection surface.

[0175] Although the most preferred embodiment in which the luminescent chip is
encapsulated by the lens has been described in the present invention, a certain space (not shown)
may be formed between the luminescent chip and the lens. At this time, a material with a
refractive index of 1.2 to 2.0 can be selected as a material filled into the space. For example, the
space may be filled with epoxy/silicon resin or air/another gas (e.g. nitrogen), or may be under a
vacuum condition. Here, a fluorescent material can be further included in the space.

[0176] Moreover, although the lens includes the linear surface and the curved surface
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extending therefrom, it is not limited thereto but may be modified into various shapes. That is,
the lens may include a linear surface extending from a curved surface, and the linear surface may
be bent. Next, a side illumination lens with a linear surface extending from a curved surface and
bent once, and a luminescent device with the lens according to a third embodiment of the present
invention will be described below.

[0177] In the following third embodiment, a description thereof overlapping with that of
the aforementioned embodiment will be omitted. Further, since a description of a modification
of a luminescent device with the lens overlaps with that of the aforementioned embodiment, the
description will be omitted.

Embodiment 3

[0178] FIG. 33 is a conceptual sectional view of a luminescent device with a lens
according to a third embodiment of the present invention, FIG. 34 is a perspective view of the
lens according to the third embodiment, FIG. 35 is a conceptual view illustrating the operation of
the total internal reflection lens according to the third embodiment, and FIG. 36 is a graph
showing simulation results of the luminescent device according to the third embodiment.

[0179] Referring to FIGS. 33, 34 and 35, the lens of this embodiment comprises a first
total reflection surface 2121 with a V-shaped section and a certain slope with respect to a central
axis x; a second total reflection surface 2122 with a slope smaller than that of the first total
reflection surface 2121; a curved first refractive surface 2123a extending downward from a
periphery of the second total reflection surface 2122; a linear second refractive surface 2123b
extending from a periphery of the first refractive surface 2123a in a direction perpendicular to
the central axis x; and a linear third refractive surface 2123c extending from a periphery of the

second refractive surface 2123b in a direction parallel to the central axis x.
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[0180] As shown in FIGS. 33 and 34, assuming that the diameter of the entire lens 2120
is 1, the first reflection surface 2121 is formed at a central portion of the lens 2120, and the
maximum diameter of the first total reflection surface 2121 is 1/12 to 1/6; and the second
reflection surface 2122 is formed to surround the first total reflection surface 2121, and the
maximum diameter thereof is 1/7 to 1/3. The first refractive surface 2123a is made in the form
of an ellipse surrounding the second total reflection surface 2122, and the maximum diameter
thereof is 1/2 to 7/8; and the maximum diameter of the second and third refractive surfaces
2123b and 2123c is the same as the entire lens 2120. Here, the width of the second refractive
surface 2123b is 1/16 to 1/8 of the diameter of the lens.

[0181] Further, assuming that the height of the lens 2120 is 1, the height of the first total
reflection surface 2121 is 1/12 to 1/6; the height of the second total reflection surface 2123 is
1/12 to 1/6; the height of the first refractive surface 2123a is 1/4 to 3/4; and the height of the
third refractive surface 2123c is 1/4 to 3/4. Here, the first refractive surface 2123a is made in the
form of an ellipse as shown in the figures, and a ratio of minor and major axes of the ellipse is
formed in a range of 1:4 or less. That is, it may be a circle.

[0182] Accordingly, as shown in FIG. 35, light R4 and RS, which is emitted from a light
source (luminescent chip) and is then incident on the first and second total reflection surfaces
2121 and 2122 is totally reflected, and emerges in a y-axis direction through the downward
rounded second refractive surface 1123b. Light R3, R2 and R1 incident on the first, second and
third refractive surfaces 2123a, 2123b and 2123c is refracted and then emitted in the y-axis
direction.

[0183] As such, the lens 1120 of the present invention is formed to have total the

reflection surfaces with different slopes at the central portion thereof, and the rounded, horizontal
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and vertical surfaces at an edge thereof, so that a peak value of luminous intensity is located in a
range of +10 with respect to +64, as shown in FIG. 36.

[0184] In FIG. 36, a lens 2120 with a refractive index of 1.5 was used such that an angle
defined by the first total reflection surface 2121 and light emitted from the luminescent chip
2110 became about 50 degrees greater than a critical angle, and an angle defined by the second
total reflection surface 2122 and light emitted from the luminescent chip 2110 became about 43
degrees. Then, luminous intensity is simulated in a range of +90 to -90 with respect to a region
where the luminescent chip 1110 was located, and the results are shown in the graph.

[0185] As shown in the graph of FIG. 36, the luminous intensity is the highest in the
vicinity of 64 degrees. That is, the luminous intensity is about 0.99 at +64 degrees and about
0.98 at -64 degrees. Further, the luminous intensity is not greater than 0.2 within +40 degrees.

[0186] As described above, this is because light totally reflected on the first and second
reflection surfaces 2121 and 2122, and light refracted through the first to third refractive surfaces
2123a, 2123b and 2123c travels in the side direction of the luminescent device.

[0187] Since a method of fabricating the lens and a luminescent device with the lens are
the same as the aforementioned embodiment, descriptions thereof will be omitted.

[0188] A side illumination lens with a linear surface bent twice and a curved surface
extending therefrom, and a luminescent device with the lens according to a fourth embodiment
of the present invention will be described below.

[0189] In the following fourth embodiment, a description thereof overlapping with that of
the aforementioned embodiment will be omitted. Further, since a description of a modification
of a luminescent device with the lens overlaps with that of the aforementioned embodiment, the

description will be omitted.
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Embodiment 4

[0190] FIG. 37 is a conceptual sectional view of a luminescent device with a lens
according to a fourth embodiment of the present invention, FIG. 38 is a perspective view of the
lens according to the fourth embodiment, FIG. 39 is a conceptual view illustrating the operation
of the total internal reflection lens according to the fourth embodiment, and FIG. 40 is a graph
showing simulation results of the luminescent device according to the fourth embodiment.

[0191] Referring to FIGS. 37, 38 and 39, the lens of this embodiment comprises a first
total reflection surface 3121 with a V-shaped section and a certain slope with respect to a central
axis x; a second total reflection surface 3122 with a slope smaller than that of the first total
reflection surface 3121; a linear first refractive surface 3123a extending from a periphery of the
second total reflection surface 3122 in a direction perpendicular to the central axis x; a linear
second refractive surface 3123b extending downward in parallel to the central axis x from a
periphery of the first refractive surface 3123a; a linear third refractive surface 3123c extending
from a periphery of the second refractive surface 3123b in the direction perpendicular to the
central axis x; and a curved fourth refractive surface 3123d extending downward from a
periphery of the third refractive surface 3123c.

[0192] As shown in FIGS. 37 and 38, assuming that the diameter of the entire lens 3120
is 1, the maximum diameter of the first total reflection surface 3121 is 1/12 to 1/6, and the
maximum diameter of the second total reflection surface 3122 is 1/7 to 1/3. The maximum
diameter of the first refractive surface 3123a is 1/6 to 1/2, and the width of the first refractive
surface 3123a is 1/36 to 1/24 of the diameter of the lens 3120. The maximum diameter of the
third refractive surface 3123c is 1/5 to 2/3, and the width of the third refractive surface 3123c is

1/24 to 1/7. The diameter of the fourth refractive surface 3123d is the same as the entire lens
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3120.

[0193] Further, assuming that the height of the lens 3120 is 1, the height of the first total
reflection surface 3121 is 1/4 to 3/4; the height of the second total reflection surface 3122 is 1/6
to 1/4; the height of the second refractive surface 3123b is 1/12 to 1/8; and the height of the
fourth refractive surface 3123d is 7/8 to 11/12. Here, the fourth refractive surface 3123d is made
in the form of an ellipse as shown in the figures, and a ratio of minor and major axes of the
ellipse is in a range of 1:4 or less. That is, it may be a circle.

[0194] Accordingly, as shown in FIG. 39, light R2 and R6, which is emitted from a light
source (luminescent chip) and is then incident on the first and second total reflection surfaces
3121 and 3122, are totally reflected, and emerges in a y-axis direction through the refractive
surfaces 3123a, 3123b, 3123c and 3123d. Light R5, R4, R3 and R1 incident on the first to fourth
refractive surfaces 3123a, 3123b, 3123c and 3123d are refracted and emerges in the y-axis
direction.

[0195] As such, the lens 4120 of the present invention is formed to have the total
reflection surfaces with different slopes at a central portion thereof, and the rounded surface and
the plurality of horizontal and vertical surfaces at an edge thereof, so that a peak value of
luminous intensity is in a range of +10 with respect to 76 as shown in FIG. 40.

[0196] In FIG. 40, a lens 3120 with a refractive index of 1.5 was used such that an angle
defined by the first total reflection surface 3121 and light emitted from the luminescent chip
3110 became about 50 degrees greater than a critical angle, and an angle defined by the second
total reflection surface 3122 and light emitted from the luminescent chip 3110 became about 43
degrees. Then, luminous intensity is simulated in a range of +90 to -90 with respect to a region

where the luminescent chip is located, and the results are shown in the graph.
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[0197] As shown in the graph of FIG. 40, the luminous intensity is the highest in the
vicinity of 76 degrees. That is, the luminous intensity is about 0.98 at +76 degrees and about
0.97 at -77 degrees. Further, the luminous intensity is not greater than 0.2 within +40 degrees.

[0198] Since a method of fabricating the lens and a luminescent device with the lens are
the same as the aforementioned embodiment, descriptions thereof will be omitted.

[0199] A side illumination lens with a linear surface bent once and a curved surface
extending therefrom, and a luminescent device with the lens according to a fifth embodiment of
the present invention will be described below.

[0200] In the following fifth embodiment, a description thereof overlapping with that of
the aforementioned embodiment will be omitted. Further, since a description of a modification
of a luminescent device with the lens overlaps with that of the aforementioned embodiment, the
description will be omitted.

Embodiment 5

[0201] FIG. 41 is a conceptual sectional view of a luminescent device with a lens
according to a fifth embodiment of the present invention, FIG. 42 is a perspective view of the
lens according to the fifth embodiment, FIG. 43 is a conceptual view illustrating the operation of
the total internal reflection lens according to the fifth embodiment, and FIG. 44 is a graph
showing simulation results of the luminescent device according to the fifth embodiment.

[0202] Referring to FIGS. 41, 42 and 43, the lens of this embodiment comprises a first
total reflection surface 4121 with a V-shaped section and a certain slope with respect to a central
axis x; a second total reflection surface 4122 with a slope smaller than that of the first total
reflection surface 4121; a linear first refractive surface 4123a extending downward from a

periphery of the second total reflection surface 4122 in a direction parallel to the central axis x; a
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linear second refractive surface 4123b extending from a periphery of the first refractive surface
4123a in the direction perpendicular to the central axis x; and a curved third refractive surface
4123c extending downward from a periphery of the second refractive surface 4123b.

[0203] As shown in FIGS. 41 and 42, assuming that the diameter of the entire lens 4120
is 1, the maximum diameter of the first total reflection surface 4121 is 1/12 to 1/6, and the
maximum diameter of the second total reflection surface 4122 is 1/7 to 1/3. The maximum
diameter of the second refractive surface 4123b is 1/6 to 2/3, and the width of the second
refractive surface 4123b is 1/12 to 1/6 of the diameter of the lens 4120. The diameter of the third
refractive surface 4123c is the same as the entire lens,

[0204] Further, assuming that the height of the lens 4120 is 1, the height of the first total
reflection surface 4121 is 1/4 to 3/4; the height of the second total reflection surface 4122 is 1/6
to 1/4; the height of the first refractive surface 4123a is 1/12 to 1/8; and the height of the third
refractive surface 4123c is 7/8 to 11/12. Here, the third refractive surface 4123c is made in the
form of an ellipse as shown in the figures, and a ratio of minor and major axes of the ellipse is in
arange of 1:4 or less. That is, it may be a circle.

[0205] Accordingly, as shown in FIG. 43, light R2 and R4, which is emitted from a light
source (luminescent chip) and is then incident on the first and second total reflection surfaces
4121 and 4122, are totally reflected, and emerges in a y-axis direction through the refractive
surfaces 4123a, 4123b and 4123c. Light RS, R3 and R1 incident on the first to third refractive
surfaces 4123a, 4123b and 4123c are refracted and emerges in the y-axis direction.

[0206] As such, the lens 4120 of the present invention is formed to have the total
reflection surfaces with different slopes at a central portion thereof, and the rounded surface and

the plurality of horizontal and vertical surfaces at an edge thereof, so that a peak value of
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luminous intensity is in a range of +10 with respect to 70 as shown in FIG. 44.

[0207] In FIG. 44, a lens 4120 with a refractive index of 1.5 was used such that an angle
defined by the first total reflection surface 4121 and light emitted from the luminescent chip
4110 became about 50 degrees greater than a critical angle, and an angle defined by the second
total reflection surface 4122 and light emitted from the luminescent chip 4110 became about 43
degrees. Then, luminous intensity is simulated in a range of +90 to -90 with respect to a region
where the luminescent chip is located, and the results are shown in the graph.

[0208] As shown in the graph of FIG. 44, the luminous intensity is the highest in the
vicinity of £70 degrees. That is, the luminous intensity is about 1.0 at +70 degrees and about

0.97 at -70 degrees. Further, the luminous intensity is not greater than 0.2 within +40 degrees.
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WHAT IS CLAIMED IS:

1. A light emitting device, comprising:

a light emitting diode;

a lens arranged to receive light from the light emitting diode, the lens comprising a total
reflection surface having a total reflection slope with respect to a central axis of the light emitting
diode; and

at least one of a linear refractive surface and a curved refractive surface formed to extend

away from the central axis and beyond a periphery of the total reflection surface.

2. The light emitting device as claimed in claim 1, wherein the refractive surface
comprises:

a linear refractive surface formed by being bent at the periphery of the total reflection
surface; and

a curved refractive surface formed to extend from a periphery of the linear refractive

surface.

3. The light emitting device as claimed in claim 1, wherein the refractive surface
comprises:

a curved refractive surface formed to extend from the periphery of the total reflection
surface; and

a linear refractive surface formed by being bent at a periphery of the curved refractive

surface.
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4. The light emitting device as claimed in claim 1, wherein the curved refractive
surface takes the shape of an ellipse, and a ratio of minor and major axes of the ellipse is 1:4 or

less.

5. The light emitting device as claimed in claim 1, wherein the linear refractive

surface is bent more than once.

6. The light emitting device as claimed in claim 1, wherein the total reflection
surface comprises:

a first total reflection surface having a section in the form of a V-shaped recess with a
predetermined slope; and

a second total reflection surface extending upward from a periphery of the first total
reflection surface and formed to be sloped with a gradient smaller than that of the first total

reflection surface.

7. The light emitting device as claimed in claim 1, wherein the refractive index of

the body is 1.2 to 2.0.

8. The light emitting device as claimed in claim 2, wherein the curved refractive
surface takes the shape of an ellipse, and a ratio of minor and major axes of the ellipse is 1:4 or

less.
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0. The light emitting device as claimed in claim 3, wherein the curved refractive
surface takes the shape of an ellipse, and a ratio of minor and major axes of the ellipse is 1:4 or

less.

10. The light emitting device as claimed in claim 2, wherein the linear refractive

surface is bent more than once.

11. The light emitting device as claimed in claim 3, wherein the linear refractive

surface is bent more than once.
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ABSTRACT

The present invention relates to a side illumination lens and a luminescent device using
the same, and provides a body, a total reflection surface with a total reflection slope with respect
to a central axis of the body, and a linear and/or curved refractive surface(s) formed to extend
from a periphery of the total reflection surface; and a luminescent device including the lens.
According to the present invention, a lens with total internal reflection surfaces with different
slopes, and a linear and/or curved refractive surface(s) allows light emitted forward from a
luminescent chip to be guided to a side of the lens. Further, a linear surface(s) formed in a
direction perpendicular or parallel to a central axis of a lens and a curved surface are formed on
an edge of the lens so that a process of fabricating the lens is facilitated, thereby reducing a

defective rate and fabrication costs of the lens.
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[Fig. 41]
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Date:

03/24/10

PTO/SBIO6 (12-04)

Approved for use through 7/31/2006. 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 displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD 1 2 /73 0 8 5 6
Substitute for Form PTO-875 )
APPLICATION AS FILED - PART I OTHER THAN
(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA ‘RATE ($) FEE ($) RATE ($) FEE (8)
BASIC FEE N/A N/A N/A N/A 330
(37 CFR 1.16(a), (b), or (c)) :
SEARCH FEE
N/A
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A 540
EXAMINATION FEE
N/A N/A
(37 CFR 1.16(0), (p), or (a)) NIA NIA 220
TOTAL CLAIMS
(37 CFR 1.16(i)) M inus 20 = x$28 OR X852
INDEPENDENT CLAIMS 1 ) x$110 x$220
(37 CFR 1.16(h)) minus 3 =
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional
50 sheets or fraction thereof. See 35 U.S.C.
(37 CFR1.16(s)) 41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090
-P
APPLICATION AS AMENDED - PART 1l OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE () Eg:g; RATE (%) }T:'gggt
e AMENDMENT PAID FOR
w Toal |, - - , _ OR =
2 | @7 crr1.160) Minus = X - X
Z | Independent |, . - - = =
& |7 CrR 1.160) Minus = X or | ¥
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL R TOTAL
ADD'T FEE 0 ADD'T FEE
(Column 1) {Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE (8) :'g:g'; RATE (8) E&Ng';
e AMENDMENT PAID FOR
Z .
Total . . P - - OR -
‘3 (37 CFR 1.16() Minus = X = X =
Z ['independent |, . _ — —
€ |7 crr 1.98m) Minus = X = or | X =
< [Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE ADD'T FEE
* Ifthe entry in column 1 is less than the entry in column 2, write *0" in column 3.
** If the “Highest Number Previously Paid For” IN THIS 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 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
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, 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-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1
CONFIRMATION NO. 9970
58027 FORMALITIES LETTER

H.C. PARK & ASSOCIATES, PLC

8500 LEESBURG PIKE 0O LA
SUITE 7500 000000040944 130

VIENNA, VA 22182

Date Mailed: 04/06/2010

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(l) and (p)(1)); See Figure(s) 7, 9,
11,17.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

page 1 of 2

EX1003, Page 105



Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/hteffera/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1
CONFIRMATION NO. 9970
58027 POA ACCEPTANCE LETTER
H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE O ACAC AR
SUITE 7500 000000040944079

VIENNA, VA 22182
Date Mailed: 04/06/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/24/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/Mam/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPIO.gOV

AP%?E;ON I 35;%;:1)1\1];}15;]5 GI?JIZ\T[IXFFT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAH\/ISI IND CLAIMSl
12/730,856 03/24/2010 2872 1090 P2745USC1 11 1
CONFIRMATION NO. 9970
58027 FILING RECEIPT
H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE O O
SUITE 7500 000000040944 129

VIENNA, VA 22182
Date Mailed: 04/06/2010

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

Applicant(s)
Do-Hyung Kim, Suwon, KOREA, REPUBLIC OF;
Chung-Hooon Lee, Gwangmyeong-si, KOREA, REPUBLIC OF;
Keon-Young Lee, Ansan, KOREA, REPUBLIC OF;
Kwang-Il Park, Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Seoul Semiconductor Co., Ltd., Seoul, KOREA, REPUBLIC OF
Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 11/576,882 04/06/2007
which is a 371 of PCT/KR05/03346 10/07/2005

Foreign Applications

REPUBLIC OF KOREA 2004-0079909 10/07/2004
REPUBLIC OF KOREA 2005-0000269 01/03/2005
REPUBLIC OF KOREA 2005-0056436 06/28/2005
REPUBLIC OF KOREA 2005-0083743 09/08/2005

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 04/01/2010

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/730,856

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
Title

SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
Preliminary Class
359

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 USPTO 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
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-HALT (1-866-999-4158).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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Replacement Sheet

Title: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
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Replacement Sheet
Title: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
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Replacement Sheet

Title: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

Inventor: Do-Hyung KIM
Filed: March 24, 2010
Application No.: 12/730,856

[Fig. 11]
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Replacement Sheet
Title: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
Inventor: Do-Hyung KIM
Filed: March 24, 2010
Application No.: 12/730,856

[Fig. 17]
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Electronic Acknowledgement Receipt

EFS ID: 7613197
Application Number: 12730856
International Application Number:
Confirmation Number: 9970
Title of Invention: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
First Named Inventor/Applicant Name: Do-Hyung Kim
Customer Number: 58027
Filer: Hae-Chan Park/Richard Schachner
Filer Authorized By: Hae-Chan Park
Attorney Docket Number: P2745USC1
Receipt Date: 14-MAY-2010
Filing Date: 24-MAR-2010
Time Stamp: 14:59:16
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

623334
Drawings-only black and white line P2745USC1_Replacement_She

drawings et.pdf ne 4

814ch863be3ac6915385080eb0a90894325)
20139

Warnings:

Information:
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Total Files Size (in bytes):{ 623334

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/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPIO.gOV

AP%?E;ON I 35;%;:1)1\1];}15;]5 GI?JIZ\T[IXFFT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAH\/ISI IND CLAIMSl
12/730,856 03/24/2010 2872 1090 P2745USC1 11 1
CONFIRMATION NO. 9970
58027 UPDATED FILING RECEIPT
H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE OO
SUITE 7500 0000000417/37187

VIENNA, VA 22182
Date Mailed: 05/25/2010

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

Applicant(s)
Do-Hyung Kim, Suwon, KOREA, REPUBLIC OF;
Chung-Hooon Lee, Gwangmyeong-si, KOREA, REPUBLIC OF;
Keon-Young Lee, Ansan, KOREA, REPUBLIC OF;
Kwang-Il Park, Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Seoul Semiconductor Co., Ltd., Seoul, KOREA, REPUBLIC OF
Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 11/576,882 04/06/2007
which is a 371 of PCT/KR05/03346 10/07/2005

Foreign Applications

REPUBLIC OF KOREA 2004-0079909 10/07/2004
REPUBLIC OF KOREA 2005-0000269 01/03/2005
REPUBLIC OF KOREA 2005-0056436 06/28/2005
REPUBLIC OF KOREA 2005-0083743 09/08/2005

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 04/01/2010
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/730,856

Projected Publication Date: 09/02/2010
Non-Publication Request: No

Early Publication Request: No
Title

SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
Preliminary Class
359

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 USPTO 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
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-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0or 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).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1
CONFIRMATION NO. 9970
58027 PUBLICATION NOTICE
H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE 00 G
SUITE 7500 000000043360218

VIENNA, VA 22182

Title:SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

Publication No.US-2010-0220485-A1
Publication Date:09/02/2010

NOTICE OF PUBLICATION OF APPLICATION

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

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

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

In addition, information on the status of the application, including the mailing date of Office actions and the

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWWYUSP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

58027 7590 11/15/2010 | EXAMINER |
H.C. PARK & ASSOCIATES, PLC DUNWIDDLE, MEGHAN K
8500 LEESBURG PIKE | ART UNIT PAPER NUMBER |
SUITE 7500

2875

VIENNA, VA 22182 DATE MAILED: 11/15/2010

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

12/730,856 03/24/2010 Do-Hyung Kim P2745USC1 9970
TITLE OF INVENTION: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

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

nonprovisional NO $1510 $300 $0 $1810 02/15/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF 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 SMALL ENTITY status shown above.

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

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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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
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" 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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

58027 7590 11/15/2010
Certificate of Mailing or Transmission
H.C. PARK & ASSOCIATES, PLC 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
8500 LEESBURG PIKE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 7500 transmitted to the USPTO (571) 273-2885, on the date indicated below.
VIENNA, VA 22182 or
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1 9970

TITLE OF INVENTION: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 02/15/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DUNWIDDIE, MEGHAN K 2875 362-328000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assi[gnee 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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is recLuired 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 Cﬁief 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.

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWWYUSP[O.gOV

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1 9970
58027 7590 11/15/2010 | EXAMINER |
H.C. PARK & ASSOCIATES, PLC DUNWIDDIE, MEGHAN K
8500 LEESBURG PIKE | ART UNIT PAPER NUMBER |
SUITE 7500

2875

VIENNA, VA 22182 DATE MAILED: 11/15/2010

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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

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

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

Page 3 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.

EX1003, Page 123



Application No. Applicant(s)

] B 12/730,856 KIM ET AL
Notice of Allowablllty Examiner Art Unit
MEGHAN K. DUNWIDDIE 2875

-- The MAILING DATE 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. [X] This communication is responsive to application filed on March 24, 2010.

2. X] The allowed claim(s) is/are 1-11.

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

a)X] Al b)[J Some* c¢)[]None ofthe:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ____
3. [] 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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the 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. [] 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. [] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PT0-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date 03/24/2010
4. [] Examiner's Comment Regarding Requirement for Deposit 8. Xl Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20101102
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Application/Control Number: 12/730,856 Page 2
Art Unit: 2875

DETAILED ACTION
Priority
1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.

Information Disclosure Statement
2. The information disclosure statements (IDS) submitted on March 24, 2010 are in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statements have been considered by the examiner.

Drawings

3. The drawings were received on May 14, 2010. These drawings are acceptable.

REASONS FOR ALLOWANCE

4. The following is an examiner’s statement of reasons for allowance: The prior art
when taken separately or combined fails to teach and/or show a light emitting device as
set forth in Claim 1 having a light emitting diode, a lens having a total reflection surface
having a total reflection slope with respect to a central axis of the light emitting diode,
and at least one of a linear refractive surface and a curved refractive surface formed to
extend away from the central axis and beyond a periphery of the total reflection surface.

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
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Application/Control Number: 12/730,856 Page 3
Art Unit: 2875

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

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MEGHAN K. DUNWIDDIE whose telephone number is
(571)272-8543. The examiner can normally be reached on Monday through Friday 8
am-4:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Sandra O'Shea can be reached on (571)272-2378. 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.

/SANDRA L. O SHEA/
Supervisory Patent Examiner, Art Unit 2875
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Application/Control Number: 12/730,856 Page 4
Art Unit: 2875
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Page 1 of 1

\ UNITED STATES PATENT AND TRADEMARK QOFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWvUSp[O. gov

BIB DATA SHEET
CONFIRMATION NO. 9970

SERIAL NUMBER FILINSAQI'E 371(c) CLASS GROUP ART UNIT ATTORNEg.DOCKET
12/730,856 03/24/2010 362 2875 P2745USC1
RULE
APPLICANTS

Do-Hyung Kim, Suwon, KOREA, REPUBLIC OF;
Chung-Hooon Lee, Gwangmyeong-si, KOREA, REPUBLIC OF;
Keon-Young Lee, Ansan, KOREA, REPUBLIC OF;

Kwang-Il Park, Seoul, KOREA, REPUBLIC OF;

** CONTINUING DATA el
This application is a CON of 11/576,882 04/06/2007 PAT 7,748,873
which is a 371 of PCT/KR05/03346 10/07/2005

*k FOREIGN APPLICATIONS kkkkkkkkkhhkkhkkhkkhkkkhkkhkkk
REPUBLIC OF KOREA 2004-0079909 10/07/2004
REPUBLIC OF KOREA 2005-0000269 01/03/2005
REPUBLIC OF KOREA 2005-0056436 06/28/2005
REPUBLIC OF KOREA 2005-0083743 09/08/2005

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

04/01/2010
Foreign Priority claimed W ves o STATE OR SHEETS TOTAL INDEPENDENT
35 USC 119(a-d) conditions met wYes o (| Xlllec}vilgr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and g\AUENGWHSI\SE/ KOREA, 24 11 1
Acknowledged Examiner's Signature Tnitials REPUBLIC OF
ADDRESS

H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE

SUITE 7500
VIENNA, VA 22182
UNITED STATES
TITLE
SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
|0 All Fees |
FEES: Authority has b enin P U 1.16 Fees (Filing)
FILING FEE : Authority has been given in Paper - -
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT L7117 Fees (Processing Ext. of time)
1090 No. for following: |EI 1.18 Fees (Issue) ‘
U Other
U Credit

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Search Query

Default
Operator

Plurals

Time Stamp

("1734834" |
"2448244" |
"2761056" |
"2907869" |
"20010030866" |
"20020044454" |
"20040041222" |
"20040126913" |
"20040180459" |
"20040227149" |
"20050045901" |
"20050269587" |
"20060012299" |
"20060103012" |
"3223833" |
"3300646" |
"3349234" |
"3539796" |
"3586851" |
"3610941" |
"3821590" |
"4853593" |
"5177669" |
"5958100" |
"6274924" |
"6473554" |
"6517218" |
"6582103" |
"6598998" |
"6607286" |
"6647199" |
"6679621" |
"6747293" |
"6924514" |
"7075114" |
"7321161").PN.

US-PGPUB;
USPAT;
USOCR;
EPO; JPO

AND

ON

2010/11/03

S

1805

362/84.ccls.

US-PGPUB;
USPAT;
USOCR;
EPO; JPO

OR

ON

2010/11/02
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EAST Search History

S2 3841 1362/307-310.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT:; 11:55

USOCR;

EPO: JPO

1S3 2040 i362/326-329.ccls. US-PGPUB; OR ON 2010/11/02

USPAT; 11:55

USOCR;

EPO; JPO

4 2701 i362/800.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT; 11:56

USOCR;

EPO; JPO

iS5 9438 1257/98-100.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT; 11:56

USOCR;

EPO: JPO

136 312 1359/362.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT; 11:59
USOCR;

: EPO; JPO

iS7 634 1359/364-365.ccls. US-PGPUB; OR ON 2010/11/02

USPAT,; 12:01

USOCR;

EPO; JPO

S8 236 1359/534.ccls. US-PGPUB; OR ON 2010/11/02

z USPAT; 12:03
USOCR;

E EPO; JPO

1S9 194 1359/542.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT; 12:03
USOCR;

: EPO; JPO

iS10 11209 {359/642.ccls. US-PGPUB; OR ON 2010/11/02

USPAT,; 12:09
USOCR;

g EPO; JPO

S11 153  1359/648.ccls. US-PGPUB; OR ON 2010/11/02

USPAT; 12:09
USOCR;

: EPO; JPO

812 1257 1359/664.ccls. US-PGPUB; {OR ON 2010/11/02

USPAT; 12:09
USOCR;
EPO; JPO
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EAST Search History

iS13 11059 {359/708.ccls. \US-PGPUB; (OR ‘ON 2010/11/02 !
\USPAT; | 112:09
USOCR, |
[EPO; JPO |

11/3/2010 12:30:20 PM
C:\ Documents and Settings\ mdunwiddie\ My Documents\ EAST\ Workspaces
\ 12730856 Side | llumination Lens and Luminescent Device Using the Same.wsp

file:///Cl/Documents%20and %20Settings/mdunwiddie/My%...856/EASTSearchHistory.12730856_AccessibleVersion.htm (3 of 3)11/3/2010 12:30:34 PM

EX1003, Page 131



EAST Search History

EAST Search History

EAST Search History (I nterference)

Default
Operator

Time Stamp

(((reflect$3)
near
surface) and
(refract$3)
and (central
near axis)).
clm.

AND

2010/11/03
12:27

35

(((reflect$3)
near
surface) and
(refract$3)
and (central
near axis)
and (LED or
(light near
emitting
near
diode))).
clm.

us
PGPUB;
UPAD

AND

ON

2010/11/03

11/3/2010 12:31:00 PM

C:\ Documents and Settings\ mdunwiddie\ My Documents\ EAST\ Workspaces
\ 12730856 Side | llumination Lens and Luminescent Device Using the Same.

wsp
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12730856 KIM ET AL.
MEGHAN K DUNWIDDIE 2875
ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

362 328 Fl2]1]|vVv 5/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
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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
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" 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
H.C. PARK & ASSOCIATES, PLC Eaper_s. Each additional paper, such as an assignment or formal drawing, must
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SUITE 7500 Certificate of Mailing or Transmission
VIENNA, VA 22182 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)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/730,856 03/24/2010 Do-Hyung Kim P2745USC1 9970
TITLE OF INVENTION:
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 02/15/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys -H.C. PARK & ASSOCIATES, PLC-
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assi[gnee 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)
Seoul Semiconductor Co., Ltd. Seoul, Republic of Korea

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(4 Issue Fee [ A check is enclosed.
[ publication Fee (No small entity discount permitted) Payment by credit card.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number  50-3698  (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature /hae-chan park/ Date February 1, 2011

Typed or printed name Hae-Chan Park Registration No. 50,114

This collection of information is required by 37 CFR 1.311. The information is recLuired 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 Cﬁief 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.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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
disclosure of these records is required by the Freedom of Information Act.

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

3. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.:  P2745USC1
Do-Hyung KIM, et al.
Serial No.: 12/730,856 Group Art Unit: 2875
Confirmation No.: 9970

Filed: March 24, 2010 Examiner: DUNWIDDIE, MEGHAN K

For: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE
SAME

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Sir:

Applicants appreciate the indication in the Notice of Allowance mailed November 15,
2010 that claims 1-11 are allowed. While Applicants agree these claims are patentable over the
cited references, Applicants do not agree that patentability resides in each feature exactly as
expressed in the claims, nor that each feature is required for patentability of each claim.

Respectfully Submitted,

/hae-chan park/

Hae-Chan Park
Reg. No. 50,114

Date: February 1, 2011

CUSTOMER NUMBER: 58027
HCP/BCR/ebs

EX1003, Page 155



Electronic Patent Application Fee Transmittal

Application Number:

12730856

Filing Date:

24-Mar-2010

Title of Invention:

SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME

First Named Inventor/Applicant Name:

Do-Hyung Kim

Filer:

Hae-Chan Park/eun jo

Attorney Docket Number:

P2745USC1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

1501

1510

1510

Publ. Fee- early, voluntary, or normal

1504

300

300
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Description Fee Code Quantity Amount Suz-;l's(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 9353132
Application Number: 12730856
International Application Number:
Confirmation Number: 9970
Title of Invention: SIDE ILLUMINATION LENS AND LUMINESCENT DEVICE USING THE SAME
First Named Inventor/Applicant Name: Do-Hyung Kim
Customer Number: 58027
Filer: Hae-Chan Park/Richard Schachner
Filer Authorized By: Hae-Chan Park
Attorney Docket Number: P2745USC1

Receipt Date: 01-FEB-2011

Filing Date: 24-MAR-2010

Time Stamp: 14:51:33

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1810
RAM confirmation Number 1174
Deposit Account
Authorized User

File Listing:
Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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153385
1 Issue Fee Payment (PTO-85B) P2745USC1_lIssueFee.pdf no 2

9c9e052b1b8303c05186e6e8f0alc06a901
1bc5f

Warnings:

Information:

o 13375
2 Post Allowance Cgmmunlcatlon ) P2745USC1_RFAComments.pdf no 1
Incoming
e82a61d67a12117c49af991369a70d73b1al
dac3
Warnings:
Information:
31866
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
b 13cf26537a6d4e21a0c31b8419d9cdba0i]
b22¢
Warnings:
Information:
Total Files Size (in bytes):‘ 198626

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/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

\)\/WW.USplO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/730,856 03/08/2011 7901113 P2745USC1 9970
58027 7590 02/16/2011
H.C. PARK & ASSOCIATES, PLC
8500 LEESBURG PIKE
SUITE 7500

VIENNA, VA 22182

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 hitp://pair.uspto.gov for additional applicants):
Do-Hyung Kim, Suwon, KOREA, REPUBLIC OF;
Chung-Hooon Lee, Gwangmyeong-si, KOREA, REPUBLIC OF;

Keon-Young Lee, Ansan, KOREA, REPUBLIC OF;
Kwang-I1 Park, Seoul, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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Case 2:18-cv-00386-JRG Document 4 Filed 08/31/18 Page 1 of 2 PagelD #: 339

AQO 120 (Rev. 08/10;

o Mail Stop 8 REPORT ON THE
’ Director of the 1.5, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456¢ TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District, Texas on the following
] Trademarks or i Patents.  ( ] the patent acticn invelves 35 U.S.C. § 292,y
DOCKET NO. DATE FILED U8, DISTRICT COURT
2:18-cv-00386 8/31/2018 Eastern District, Texas
PLAINTIFF DEFENDANT
Seoul Semiconductor Co., Lid. and Fry's Elecironics, Inc.

Seoul Viosys Co., Lid.

TREQ;EX&R\O rggf;{;;;gg; HOLDER OF PATENT OR TRADEMARK
i 8,829,552 B/9/2014 Seoul Semiconductor Co., Lid.
1 8,525,212 9/3/2013 Seouil Viosys Co., Lid.
3 7,901,113 3/8/2011 Seoul Semiconductor Co., Lid.
4 9,530,847 12/27/2016 Seoul Samiconducter Co., Lid.
5 Please see altached for continuation

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

DATE INCLUDED INCLUDED BY
7} Amendment [ Answer 3 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT — .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
2
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) PEPUTY CLERK DATE

Copy I—Upon initiation of action, mail this copy to Director  Ceopy 3—{pea termination of action, mail this cepy to Directer
Copy 2 pen filing document adding patent(s), roail this cepy to Birector  Copy 4-—Case file copy
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Case 2:18-cv-00386-JRG Document 4 Filed 08/31/18 Page 2 of 2 PagelD #: 340

Patent or Date of Patent or
Trademark No. Trademark Holder of Patent or Trademark

5 9,022,618 5/5/2015 Seoul Semiconductor Co. Ltd.
6 8,608,328 12/17/2013 Seoul Semiconductor Co. Ltd.
7 7,618,162 11/17/2009 Seoul Semiconductor Co. Ltd.
8 8,132,952 3/13/2012 Seoul Semiconductor Co. Ltd.
9 8,058,662 11/15/2011 Seoul Semiconductor Co. Ltd.

10 9,577,157 2/21/2017 Seoul Viosys Co., Ltd.

11 9,343,631 5/17/2016 Seoul Viosys Co., Ltd.

12 7,951,626 5/31/2011 Seoul Viosys Co., Ltd.

13 9,799,800 10/24/2017 Seoul Viosys Co., Ltd.

14 9,716,210 7/25/2017 Seoul Viosys Co., Ltd.

15 6,942,731 9/13/2005 Seoul Semiconductor Co. Ltd.

#60310054_v1
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Case 2:18-cv-00386-JRG Document 49 Filed 10/07/19 Page 1 of 2 PagelD #: 1031

AQO 120 (Rev. 08/10;

o Mail Stop 8 REPORT ON THE
’ Director of the 1.5, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.03. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District, Texas on the following
] Trademarks or i Patents.  ( ] the patent acticn invelves 35 U.S.C. § 292,y
DOCKET NO. DATE FILED U8, DISTRICT COURT
2:18-cv-00386 8/31/2018 Eastern District, Texas
PLAINTIFF DEFENDANT
Seoul Semiconductor Co., Lid. and Fry's Elecironics, Inc.

Seoul Viosys Co., Lid.

TREQ;EX&R\O rggf;{;;;gg; HOLDER OF PATENT OR TRADEMARK
i 8,829,552 B/9/2014 Seoul Semiconductor Co., Lid.
1 8,525,212 9/3/2013 Seoul Viosys Co., Lid.
3 7,901,113 3/8/2011 Seoul Semiconductor Co., Lid.
4 9,530,847 12/27/2016 Seoui Samiconducter Co., Lid.
5 Please see altached for continuation

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

DATE INCLUDED INCLUDED BY
7} Amendment [ Answer 3 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT — .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
2
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CONSENT JUDPGMENT AND PERMANENT INJUNCTION

CLERK (BY) PEPUTY CLERK DATE

TEad A, 0 Feole e 10/7/19

Copy I—Upon initiation of action, mail this copy to Director  Cepy 3—{pen termination of action, mail this cepy to Directer
Copy 2 pen filing document adding patent(s), roail this cepy to Birector  Copy 4-—Case file copy
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Case 2:18-cv-00386-JRG Document 49 Filed 10/07/19 Page 2 of 2 PagelD #: 1032

Patent or Date of Patent or
Trademark No. Trademark Holder of Patent or Trademark

5 9,022,618 5/5/2015 Seoul Semiconductor Co. Ltd.
6 8,608,328 12/17/2013 Seoul Semiconductor Co. Ltd.
7 7,618,162 11/17/2009 Seoul Semiconductor Co. Ltd.
8 8,132,952 3/13/2012 Seoul Semiconductor Co. Ltd.
9 8,058,662 11/15/2011 Seoul Semiconductor Co. Ltd.

10 9,577,157 2/21/2017 Seoul Viosys Co., Ltd.

11 9,343,631 5/17/2016 Seoul Viosys Co., Ltd.

12 7,951,626 5/31/2011 Seoul Viosys Co., Ltd.

13 9,799,800 10/24/2017 Seoul Viosys Co., Ltd.

14 9,716,210 7/25/2017 Seoul Viosys Co., Ltd.

15 6,942,731 9/13/2005 Seoul Semiconductor Co. Ltd.

#60310054_v1
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Case 6:21-ov-010680-ADA  Document 30 Filed 04718/22 Page lof 2

AQ 120 (Rev. 08/10)

REFORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDIRG A PATENT GR
TRADEMARK

Mail Stop 8
Birector of the .S, Patent and Trademark Office
B.O3. Box 1450
Alexandria, VA 22313-1450

T0:

In Complianse with 35 U.8.C. § 290 and/or 13 U.R.C. § 1116 you are hereby advised that a court action has been
filed i the U.S. Thstrict Court for the Western District of Texas, Waco Division

i Patents.

on the following

] Trademarks or { {1 the patent action involves 33 US.C. § 292y

DOCEET NG,

DATE FILED

I

LR DISTRICT COURT

£:21-cv-311060 10/12/2021 for the Wastern District of Texas, Waco Division
PLAINTIFF DEFENDANT

SECUL SEMICONRUCTOR CC., LTR., a Korean

corporation, SEQUL VICSYS GG, LTD,, a Korean

Ace Hardware Corporation

corporation,

1 8,314,440 11/20/2012 Seoul Semiconductor
2 9827435 4/18/2017 Seoul Viosys

3 8,083,827 712812015 Seoul Viosys

4 7,572,653 8/11/2009 Seoul Viosys

5 78067225 202372010 Seoul Semiconductor

In the above—entitled case, the following pateni(s) trademeark(s) have been included:

DATE INCLUDEDR

WNCLUDED BY

7 Amendment

0 Answer 3 Cross Biil ] CGther Pleading

PATENTOR
TRADEMARK NO.

DATE OF PATENT
OR TRAIEMARK

HOLDER OF PATENT OR TRADEMARK

1 8,289 868 22312016 Seoul Semiconductor
2 8604498 1210/2013 Seoul Semiconducior
3 8,658,050 213512014 Seoul Semiconductor
4 9,147 B21 9292015 Seoul Semiconductor

Continued on next pags

In the above—eutitled case, the following decision hes been rendered or pdgement issoed:

DECISIONAUDGEMENT

AM1S2G22 Voluntary Dhsraissal (document #2583,

CLERK ) .
Jeannette J. Clack

(BY) DEPUT g CLERE,

DATE

L, 04/18/2022

Copy I—Upon initiation of action, mail this copy to Divector
Copy 2—Upoen Biling document adding patent(s}, mail this copy o Director

Copy 3—pon termination of action, mail this copy to Director
Copy 4—Lase file copy
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Case §:21-cv-01080-ADA  Dogo

AQ 120 (Rev. 08/10)

ument 30 Filed 04/18/22 Page 2ot 2

O Mail Stop 8

B.O. Box 1458
Alexandria, VA 22313-1450

Birector of the .8, Patent and Trademark Office

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDIRNG A PATENT GR
TRADEMARK

In Complianse with 35 UR.C. § 290 and/or 153 U.R.C. § 1116 you are hereby advised that a court acon has been

filed in the U.S. Thstnct Court

Western District Texas, Waco Division

on the following

] Trademarks or i Patents. (3 the patent actron involves 33 TS.C. § 292
DOCEET NO. DATE FILED LR DIRTRICT COURT

G-21-ov-1060 10/1202021 Western District Texas, Waco Division
PLAINTIFF DEFENDANT

SEQUL SEMICONDUCTOR CO., LTD., a Korean
corporation, SEQUL VIOSYS CO., LTD., a Korean
corporation,

Ace Hardware Corporation

1 OB,87241¢ 10/28/2014 Seoul Viosys
2 10,916,684 2/9/2021 Secui Semiconductor
3 9,041,032 5i26/2015 Seoul Viosys
4 10,573,785 2125/2020 Seoul Viosys
5 8,716,946 &i6/2014 Seoui Viosys

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

DATE INCLUDEDR WMNCLUDED BY

7 Amendment

0 Answer 3 Cross Biil [ Gther Pleading

PATENT OR DATE OF PATENT e ey e . .
s HOLDER OF PATENT OR TRADEMARK
TRADEMARK NO. OR TRADEMARK OLDER OF PATENT OR TRADEMARK
18,022,618 552015 Seoul Semiconducior
27,901,113 3/8/2011 Seoul Semiconduntor
4
5
In the above—eutitled case, the following decisaon hies been renderad or pudgement issoed:

DECISIONAUDGEMENT

471572022 Voluntary Dismissal {document #28).

CLERK
Jeannette J. Clack

(BY)) DEPUTY

DATE

. (04/18/2022

Copy I—Upon initiation of action, wail this copy {0 Director

Copy 2—Upon filing document sdding patent(s), mail this copy to Birector

Copy 3—Upon termination of action, mail this copy to Birector
Copy 4—~Case file copy
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