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

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/996.256 05/03/2011 7936415 3449-0920PUS1 5109
2292 7590 04/13/2011
BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 628 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):

Jun Seok Park, Gwangju, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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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
in

icated unless corrected below or directed otherwise in Block 1, by () specifying a new correspondence address; and/or (b) indicating a separate " 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
apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.
2292 7590 12/28/2010 Cortificate of Mail T .
ertificate ing or Transmission
BIRCH STEWART KOLASCH & BIRCH I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO BOX 747 States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimule
FALLS CHURCH, VA 22040-0747 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/996,256 01/18/2008 . Jun Seok Park 3449-0920PUS1 5109
TITLE OF INVENTION: LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME
I APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 03/28/2011
I EXAMINER I ART UNIT I CLASS-SUBCLASS |
WONG, TINA MEI SENG 2874 349-058000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . .
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1Birch, Stewart, Kolasch & Birch, LLP
[ 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 nonameis 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 assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

LG INNOTEK 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)

Issue Fee [ A check is enclosed.

&l publication Fee (No small entity discount permitted) (W] Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies The Director is hereby authorized to charge the required feeEs), any deficiency, or credit any

overpayment, to Deposit Account Number __QZ:EL_&___ enclose an extra copy of this form).

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

NOTE: The Issue Fee and Publikation Fee (if required) will ngt be accepted from anyone other than the applicant; a registered atlorney or agent; or the assignee or other party in

interest as shown by the recordy of the Unitegd States Patent afid Trademark Office.
Authorized Signature &/MM: % ; j%:/ / Date March 25, 2011

39,538

Registration No.

Typed or printed name / James T. Eller, Jr.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vaz degendin upon the individual case. Any comments on the amount of time you require to com%ete
this form and/or stéggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

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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Electronic Patent Application Fee Transmittal

Application Number: 11996256

Filing Date: 18-Jan-2008

. . LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE
Title of Invention:

SAME
First Named Inventor/Applicant Name: Jun Seok Park
Filer: James Talmadge Eller Jr./Christian Ream
Attorney Docket Number: 3449-0920PUS1

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 9738045
Application Number: 11996256
International Application Number:
Confirmation Number: 5109

Title of Invention:

LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE

SAME

First Named Inventor/Applicant Name:

Jun Seok Park

Customer Number:

02292

Filer:

James Talmadge Eller Jr./Christian Ream

Filer Authorized By:

James Talmadge Eller Jr.

Attorney Docket Number: 3449-0920PUS1
Receipt Date: 25-MAR-2011
Filing Date: 18-JAN-2008
Time Stamp: 11:09:04

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1810

RAM confirmation Number 10603

Deposit Account 022448

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

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

File Listing:
Document o . File Size(Bytes Multi Pages
Document Description File Name ( y W . . 9
Number Message Digest | Part/.zip| (ifappl.)
2011-03-25-if-3449-0920 1 107850
1 Issue Fee Payment (PTO-85B) Radas I;DF ) pust. no 1
03fe433ae1a7245e95e623876b498ea6602|
<736f
Warnings:
Information:
32235
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
4a55736d503e4335706a078fd86d6951d37]
aa2f8
Warnings:
Information:
Total Files Size (in bytes):l 140085

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

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

2202 7590 12/28/2010 I EXAMINER |
BIRCH STEWART KOLASCH & BIRCH WONG, TINA MEI SENG
PO BOX 747 | ART UNIT PAPER NUMBER |

FALLS CHURCH, VA 22040-0747 2874

DATE MAILED: 12/28/2010

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

11/996.,256 01/18/2008 Jun Seok Park
TITLE OF INVENTION: LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME

3449-0920PUS1 5109

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 03/28/2011

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

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
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 (f 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
ingicated 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.

2292 7590 12/28/2010
Certificate of Mailing or Transmission
BIRCH STEWART KOLASCH & BIRCH I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO BOX 747 States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
FALLS CHURCH, VA 22040-0747 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/996,256 01/18/2008 Jun Seok Park 3449-0920PUS1 5109
TITLE OF INVENTION: LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING 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 03/28/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WONG, TINA MEI SENG 2874 349-058000
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
[ "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 assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 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.
[J 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 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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 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 va.g de ending 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,%.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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/996,256 01/18/2008 Jun Seok Park 3449-0920PUS1 5109
2202 7590 12/28/2010 I EXAMINER |
BIRCH STEWART KOLASCH & BIRCH WONG, TINA MEI SENG
PO BOX 747 | ART UNIT PAPER NUMBER |

FALLS CHURCH, VA 22040-0747 2874

DATE MAILED: 12/28/2010

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 523 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 523 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.
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Application No. Applicant(s)

. . 11/996,256 PARK, JUN SEOK
NOtlce Of AIIOWabIIIty Examiner Art Unit
TINA M. WONG 2874

-- 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 amendment received 23 November 2010.

2. IX] The allowed claim(s) is/are 1,2,4-15 and 17-20.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[] Some* c¢)[JNone ofthe:
1. [] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. X 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) O 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. [J Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [[] Notice of Draftperson’s Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
/Tina M Wong/
Primary Examiner, Art Unit 2874
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 201012
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 5109

SERIAL NUMBER FILINS-AgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
11/996,256 01/18/2008 349 2874 3449-0920PUS1
RULE
APPLICANTS

Jun Seok Park, Gwangju, KOREA, REPUBLIC OF;

** CONTINUING DATA *r+rsssskikihsrrihrikiok
This application is a 371 of PCT/KR07/03806 08/08/2007

*k FOREIGN APPLICATIONS kkkkkkkkhkkhhkkkkkhkkhkkhkkkk
REPUBLIC OF KOREA 10-2006-0080215 08/24/2006

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

02/24/2010
Foreign Pricrity claimed W ves o STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met BYes Uno d M%ﬁgﬁéa COUNTRY DRAWINGS CLAIMS CLAIMS
Xi;:s\?vlzgg ed /-EL(Naﬁir\llzgs’\éiGg/nature Initials Ko R EA, 5 20 3
REPUBLIC OF
ADDRESS
BIRCH STEWART KOLASCH & BIRCH
PO BOX 747
FALLS CHURCH, VA 22040-0747
UNITED STATES
TITLE
LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME

U All Fees
U 1.16 Fees (Filing)

FILING FEE FEES: Authority has been given in Paper
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Docket No.: 3449-0920PUS1

(Patent)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent Application of:
Jun Seok PARK

Application No.: 11/996,256 Confirmation No.: 5109
Filed: January 18, 2008 Art Unit: 2874
For: LIGHT SOURCE APPARATUS AND Examiner: T. M. S. Wong

LIQUID CRYSTAL DISPLAY HAVING THE

SAME

AMENDMENT UNDER § 1.111

MS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:
INTRODUCTORY COMMENTS
In reply to the Office Action dated August 23, 2010, the following amendments and
remarks are respectfully submitted in connection with the above-identified application.

Amendments to the Claims begin on page 2.

Remarks begin on page 6.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/edr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 2 of 8
Reply to Office Action of August 23, 2010

AMENDMENTS TO THE CLAIMS
1. (Currently Amended) A light source apparatus comprising;

at least one module substrate comprising connecting terminals at both side ends thereof;
a light emitting diode on the module substrate; and
a plurality of connecting substrates connected to the connecting terminals of the module

substrate:substrate,
wherein the connecting substrate comprises a termination connecting substrate, by which

the connecting terminal provided at one end of a final module substrate of the module substrates

is prepared as a closed loop circuit.

2. (Original) The light source apparatus as claimed in claim 1, wherein the connecting
substrate comprises an intermediate connecting substrate connecting the connecting terminals of

adjacent module substrates to each other.

3. (Cancelled)

4. (Original) The light source apparatus as claimed in claim 1, wherein the connecting
substrate comprises an external connecting substrate which is disposed at a first end of a first
module substrate of the module substrates, and an intermediate connecting substrate which
connects the connecting terminal of the first module substrate with the external connecting

substrate and/or between the connecting terminal of the module substrates.

5. (Original) The light source apparatus as claimed in claim 4, wherein the connecting
substrate comprises a connecting terminal, which corresponds to at least one of connecting

terminals provided at both side ends of the module substrate.

6. (Original) The light source apparatus as claimed in claim 4, wherein the external
connecting substrate comprises an external connector to which a light emitting diode driver is

connected.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 3 of 8
Reply to Office Action of August 23, 2010

7. (Original) The light source apparatus as claimed in claim 5, wherein the connecting
terminal is formed on the module substrate or under the module substrate, and the intermediate
connecting substrate is mounted on the external connecting substrate and on the connecting

terminals between plural module substrates.

8. (Original) The light source apparatus as claimed in claim 1, wherein the light emitting

diode comprises at least one LED chip having at least one color.

9. (Original) The light source apparatus as claimed in claim 1, wherein the module

substrate comprises a single-layer printed circuit board or a multi-layer printed circuit board.

10. (Original) The light source apparatus as claimed in claim 1, wherein the module
substrate comprises a multi-copper layer and a via hole formed in the module substrate, and a

silver plating layer formed on a bottom surface of the module substrate.

11. (Original) The light source apparatus as claimed in claim 8, wherein the module

substrate includes a test pad terminal for testing the LED chip.

12. (Original) The light source apparatus as claimed in claim 1, wherein the module
substrate comprises white ink coated on the module substrate, except for a region where the LED

chip is mounted.

13. (Currently amended) A light source apparatus comprising:

a housing comprising a receiving groove;

at least one module substrate which is received in the housing and has connecting
terminals mounted at both side ends of the module substrate;

a light emitting diode on the module substrate; and

a connecting substrate connected to the connecting terminal of the module
substrate-substrate,

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 4 of 8
Reply to Office Action of August 23, 2010

wherein the connecting substrate comprises a termination connecting substrate, which

allows a connecting terminal provided at one end of a final module substrate of the module

substrates to be feedback in a form of a closed loop.

14. (Original) The light source apparatus as claimed in claim 13, wherein the connecting
substrate comprises an external connecting substrate, which is provided at one end of a first

module substrate of the module substrates to supply a driving power.

15. (Original) The light source apparatus as claimed in claim 14, wherein the connecting
substrate comprises a plurality of intermediate connecting substrates which connect both
connecting terminals of a plurality of module substrates and/or between the external connecting

substrate and the first connecting terminal of the first module substrate.

16. (Cancelled)

17. (Original) The light source apparatus as claimed in claim 13, comprising at least one
LED bar, on which the module substrates are connected to each other in series by the connecting

substrate.

18. (Currently Amended) A liquid crystal display comprising:

a liquid crystal panel; and

a light unit disposed below the liquid crystal panel,

wherein the light unit comprises a housing comprising a receiving groove, at least one
module substrate which is received in the housing and has a first connecting terminal and a
second connecting terminal at both end portions of the module substrate, a light emitting diode
on the module substrate, and a connecting substrate which is connected to the first connecting
terminal of a first end of the module substrate or the second connecting terminal of a second end

of the module substrate:substrate,

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 5 of 8
Reply to Office Action of August 23,2010

wherein the connecting substrate comprises a termination connecting substrate which

comprises a closed loop pattern for forming a second connecting terminal of a second end of a

final module substrate as a closed loop circuit.

19. (Currently Amended) The liquid crystal display as claimed in claim 18, wherein the
connecting substrate comprises:

an external connecting substrate for external connection; and

at least one intermediate connecting substrate comprising a third connecting terminal

which connects the external connecting substrate with the first connecting terminal of the first

module substrate and/or between the connecting terminals of module substratesr-and-substrates.

20. (Original) The liquid crystal display as claimed in claim 19, wherein one of the
module substrate, the external connecting substrate, the intermediate substrate and the

termination substrate comprises a flexible substrate.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 6 of 8
Reply to Office Action of August 23, 2010

REMARKS
Applicant thanks the Examiner for the thorough consideration given the present
application.
Claims 1, 2, 4-15 and 17-20 are now present in this application. Claims 1, 13 and 18 are
independent.
Claims 3 and 16 have been canceled, and claims 1, 13, 18 and 19 have been amended.

Reconsideration of this application, as amended, is respectfully requested.

Priority under 35 U.S.C. § 119
Applicant thanks the Examiner for acknowledging Applicant's claim for foreign priority

under 35 U.S.C. § 119, and receipt of the certified priority document in the International

application.

Information Disclosure Citation

Applicant thanks the Examiner for considering the references supplied with the
Information Disclosure Statements filed January 18, 2008 and March 25, 2008, and for providing
Applicant with initialed copies of the PTO-SBO08 forms filed therewith.

Drawings
Applicant thanks the Examiner for indicating that the drawings are accepted.

Rejections Under 35 U.S.C. § 102 and § 103
Claims 1, 2, 4-9, 13-15 and 17 stand rejected under 35 U.S.C. § 102(b) as being
anticipated by Tamalo et al. Claims 10-12 stand rejected under 35 U.S.C. § 103(a) as being

unpatentable over Tamalo et al. Further, claim 18 stands rejected under 35 U.S.C. § 103(a) as
being unpatentable over Tamalo et al. in view of Roberts et al. These rejections are respectfully
traversed.

Complete discussions of the Examiner's rejections are set forth in the Office Action, and

are not being repeated here.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 7 of 8
Reply to Office Action of August 23,2010

With regard to the rejection of claims 1, 2 and 4-12, while not conceding the
appropriateness of the Examiner's rejection, but merely to advance prosecution of the instant
application, Applicant respectfully submits that independent claim 1 has been amended to
include the limitations of objected-to allowable claim 3, except that “a second end” in claim 3
has been added as “one end” in claim 1, thereby automatically placing independent claim 1 into
condition for allowance, along with dependent claims 2 and 4-12.

With regard to the rejection of claims 13-15 and 17, while not conceding the
appropriateness of the Examiner's rejection, but merely to advance prosecution of the instant
application, Applicant respectfully submits that independent claim 13 has been amended to
include the limitations of objected-to allowable claim 16, except that “a second end” in claim 16
has been added as “one end” in claim 13, thereby automatically placing independent claim 13
into condition for allowance, along with dependent claims 14, 15 and 17.

With regard to the rejection of claim 18, while not conceding the appropriateness of the
Examiner's rejection, but merely to advance prosecution of the instant application, Applicant
respectfully submits that independent claim 18 has been amended to include a portion of
objected-to allowable claim 19 which is believed to place claim 18 in condition for allowance,
along with dependent claims 19 and 20. More specifically, independent claim 18 is amended to
recite limitations similar to those added to independent claims 1 and 13 to place them in
condition for allowance. Therefore, it is believed that the similar amendment to independent
claim 18 also places independent claim 18 into condition for allowance.

Accordingly, reconsideration and allowance thereof are respectfully requested.

Allowable Subject Matter

The Examiner states that claims 3, 16, 19 and 20 would be allowable if rewritten in
independent form.

Applicant thanks the Examiner for the early indication of allowable subject matter in this
application. As set forth in detail above, limitations of objected-to claims have been added into

the independent claims, and therefore all claims are believed to be allowable.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1
Reply dated November 23, 2010 Page 8 of 8
Reply to Office Action of August 23, 2010

Additional Cited References

Since the remaining references cited by the Examiner have not been utilized to reject the
claims, but have merely been cited to show the state of the art, no comment need be made with

respect thereto.

Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. It is believed that a full and
complete response has been made to the outstanding Office Action, and as such, the present
application is in condition for allowance.

In view of the above amendment, Applicant believes the pending application is in
condition for allowance.

Should there be any outstanding matters that need to be resolved in the present
application, the Examiner is respectfully requested to contact James T. Eller, Jr., Registration
No. 39,538, at the telephone number of the undersigned below to conduct an interview in an
effort to expedite prosecution in connection with the present application.

If necessary, the Director is hereby authorized to charge any fees required during the
pendency of the above-identified application or credit any overpayment to Deposit Account No.
02-2448.

Dated: November 23, 2010 Resrz;jly submitted,
a1/

Jam s T. Eller, Jr.
istration No.: 39538
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747
Falls Church, VA 22040-0747
703-205-8000

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cdr
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Docket No.
3449-0920PUS1

AMENDMENT TRANSMITTAL LETTER

Art Unit
2874

Examiner
T.M. S. Wong

Application No.
11/996,256 - Conf. #5109

Filing Date
January 18, 2008

Applicant(s). Jun Seok PARK

Invention: LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME

MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-145

Transmitted herewith is an amendment in the above-identified application.
The fee has been calculated and is transmitted as shown below.

CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate
Total Claims 18 - 20 = 0 X 52.00 0.00
Independent _
Claims 3 - 3 = 0 X 220.00 0.00
Multiple Dependent Claims (check if applicable) l:l 0.00
Other fee (please specify): 0.00
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Large Entity D Small Entity
No additional fee is required for this amendment.
D Please charge Deposit Account No. _ 02-2448  in the amount of $
A duplicate copy of this sheet is enclosed.
D A check in the amount of $ is enclosed.
l___] Payment by credit card. Form PTO-2038 is attached.
The Director is hereby authorized to charge and credit Deposit Account No. __ 02-2448

as described below.

Credit any overpayment.
Charge any addition?'ﬁling or application processing fees required under 37 CFR 1.16 and 1.17.

Dated: November 23, 2010

4 ya
Jgmes T. Eller, Jr.
Attorney Reg. No.: 39,538
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747
Falls Church, VA 22040-0747
United States
703-205-8000
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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-PT0-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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Alexandria, Virginia 22313-1450

WWW.USpto.gov
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

mailroom@bskb.com
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Application No. Applicant(s)

11/996,256 PARK, JUN SEOK
Office Action Summary Examiner Art Unit

TINA M. WONG 2874

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[] Responsive to communication(s) fledon ______
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)X] Claim(s) 1,2,4-15,17 and 18 is/are rejected.
)X Claim(s) 3,16,19 and 20 is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 18 January 2008 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)J Al b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3.X 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 1/18/2008 & 3/25/2008. 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 201008
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Application/Control Number: 11/996,256 Page 2
Art Unit: 2874

DETAILED ACTION
Priority
Receipt is acknowledged of papers submitted by the International Bureau under 35
U.S.C. 119(a)-(d), which papers have been placed of record in the file.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 1, 2, 4-9, 13-15 and 17 are rejected under 35 U.S.C. 102(b) as being
anticipated by U.S. Patent Application Publication 2003/0053307 to Tamalo et al.

In regards to claims 1 and 13, Tamalo teaches a light source apparatus comprising a
housing comprising a receiving groove (20, 21 & 22), at least one module substrate (10 or 30)
which is received in the housing, at least one module substrate comprising connecting terminals
(Figure 6, 64 & 65; Figure 5, 66, 67, 75 & 76) at both side ends thereof, a light emitting diode
(61) on the module substrate and a plurality of connecting substrates (11 & 31) connected to the
connecting terminals of the module substrate.

In regards to claim 2, Tamalo teaches the connecting substrate to comprise an
intermediate connecting substrate (25) connecting the connecting terminals of adjacent module
substrates to each other.

In regards to claim 4, Tamalo teaches the connecting substrate to comprise an external

connecting substrate which is disposed at a first end of a first module substrate of the module
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Application/Control Number: 11/996,256 Page 3
Art Unit: 2874

substrates, and an intermediate connecting substrate which connects the connecting terminal of
the first module substrate with the external connecting substrate and/or between the connecting
terminal of the module substrates.

In regards to claim 5, Tamalo teaches the connecting substrate to comprise a connecting
terminal, which corresponds to at least one of connecting terminals provided at both side ends of
the module substrate.

In regards to claims 6 and 14, Tamalo teaches the external connecting substrate to
comprise an external connector to which a light emitting diode driver (80 & 83) is connected.

In regards to claims 7 and 15, Tamalo teaches the connecting terminal formed on the
module substrate or under the module substrate, and the intermediate connecting substrate is
mounted on the external connecting substrate and on the connecting terminals between plural
module substrates.

In regards to claim 8, Tamalo teaches the light emitting diode comprises at least one LED
chip having at least one color.

In regards to claim 8, Tamalo teaches the module substrate to comprise a single-layer
printed circuit board or a multi-layer printed circuit board.

In regards to claim 17, Tamalo teaches at least one LED bar, on which the module
substrates are connected to each other in series by the connecting substrate.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
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Application/Control Number: 11/996,256 Page 4
Art Unit: 2874

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S.
Patent Application Publication 2003/0053307 to Tamalo et al as applied to claim 1 above.

In regards to claim 10, Tamalo teaches the module substrate to include a printed circuit
board to which the LEDs are connected to. Since it is well known for printed circuit boards to
include multi-copper layers and via holes formed in the module substrate and a silver plating
layers, it would have been obvious at the time the invention was made to a person having
ordinary skill in the art for the module substrate of Tamalo to include the same features.

In regards to claim 11, although Tamalo does not expressly teach the module substrate to
include a test pad terminal for testing the LED chip, it would be advantageous and it would have
been obvious at the time the invention was made to a person having ordinary skill in the art to
include a test pad to ensure the LED chip being placed in the device was operating.

In regards to claim 12, although Tamalo does not expressly teach white ink coated on the
module substrate, except for a region where the LED chip is mounted, it would have been
obvious at the time the invention was made to a person having ordinary skill in the art to have
included white ink in order to improve reflectivity. The color white is well known to reflect
light.

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent
Application Publication 2003/0053307 to Tamalo et al in view of U.S. Patent Application
Publication 2007/0115671 to Roberts et al.

Tamalo teaches a light unit comprises a housing comprising a receiving groove (20, 21 &

22), at least one module substrate (10 or 30) which is received in the housing and has a first
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Application/Control Number: 11/996,256 Page 5
Art Unit: 2874

connecting terminal and a second connecting terminal (Figure 6, 64 & 65; Figure 5, 66, 67, 75 &
76) at both end portions of the module substrate, a light emitting diode (61) on the module
substrate, and a connecting substrate (11 & 31) which is connected to the first connecting
terminal of a first end of the module substrate or the second connecting terminal of a second end
of the module substrate. But Tamalo fails to expressly teach the light unit to be part of a
backlight liquid crystal type device. However, Roberts teaches a similar light unit capable of
being a backlight for a liquid crystal display. Since Tamalo and Roberts are both from the same
ficld of endeavor, it would have been obvious at the time the invention was made to a person
having ordinary skill in the art for the light unit of Tamalo to be used in a liquid crystal device,
similar to the one discussed by Roberts.
Allowable Subject Matter

Claims 3, 16, 19 and 20 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. The prior art of record fails to
disclose or reasonably suggest the connecting terminals of the first and last module to formed as
a closed loop circuit in addition to the accompanying features of the independent claims. A close
prior art of record is U.S. Patent Application Publication 2007/0115671 to Roberts et al. Roberts
teaches a light unit comprising an clectrical feedback loop between the first and last modules,
however, the feedback loop taught by Roberts is not a closed loop circuit. The feedback
provides additional information to the first module, however, still draws electrical current from
exterior sources.

Prior Art

Hisense Exhibit 1002, Page 34 of 253
Hisense USA Corp. v. Light Guide Innovations LLC
IPR2025-01537



Application/Control Number: 11/996,256 Page 6
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The prior art made of record and not relied upon is considered pertinent to applicant’s
disclosure. None of the documents cited by the Examiner discloses or reasonably suggests the
allowable subject matter discussed above.

The documents submitted by applicant in the Information Disclosure Statements have
been considered and made of record. Note attached copy of forms PTO-1449. None of the
references submitted by Applicant discloses or reasonably suggest the allowable subject matter
discussed above.

Inventorship

This application currently names joint inventors. In considering patentability of the
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various
claims was commonly owned at the time any inventions covered therein were made absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out
the inventor and invention dates of each claim that was not commonly owned at the time a later
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(¢c)
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TINA M. WONG whose telephone number is (571)272-2352.
The examiner can normally be reached on Monday-Friday 8:30-5:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Uyen-Chau Le can be reached on (571) 272-2397. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

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

/Tina M Wong/
Primary Examiner, Art Unit 2874
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NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
11/996,256 01/18/2008 2811 930 3449-0920PUS 1 20
CONFIRMATION NO. 5109
2292 FILING RECEIPT

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 O YO A
00000004 605

FALLS CHURCH, VA 22040-0747 02/
Date Mailed: 02/26/2010

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)
Jun Seok Park, Gwangju, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
LG INNOTEK CO., LTD, Seoul, KOREA, REPUBLIC OF
Power of Attorney: The patent practitioners associated with Customer Number 2292

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR07/03806 08/08/2007

Foreign Applications
REPUBLIC OF KOREA 10-2006-0080215 08/24/2006

If Required, Foreign Filing License Granted: 02/24/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/996,256

Projected Publication Date: 06/03/2010
Non-Publication Request: No

Early Publication Request: No
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Title

LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME
Preliminary Class

257

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).

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
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. |
11/996,256 Jun Seok Park 3449-0920PUS1
2292 [ INTERNATIONAL APPLICATION NO. |
BIRCH STEWART KOLASCH & BIRCH PCT/KR07/03806
PO BOX 747 LA. FILING DATE PRIORITY DATE
FALLS CHURCH, VA 22040-0747 08/08/2007 08/24/2006

CONFIRMATION NO. 5109
371 ACCEPTANCE LETTER

e

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

01/18/2008 01/18/2008
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(©)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Copy of the International Application filed on 01/18/2008
+ Copy of the International Search Report filed on 01/18/2008
+ Preliminary Amendments filed on 01/18/2008

« Information Disclosure Statements filed on 01/18/2008

+ Oath or Declaration filed on 01/18/2008

* Request for Inmediate Examination filed on 01/18/2008
+ U.S. Basic National Fees filed on 01/18/2008

+ Priority Documents filed on 01/18/2008

+ Specification filed on 01/18/2008

+ Claims filed on 01/18/2008

+ Abstracts filed on 01/18/2008

+ Drawings filed on 01/18/2008
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

TONI M HOOD

Telephone: (703) 756-1410
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Document made available under the
Patent Cooperation Treaty (PCT)

International application number: PCT/KR2007/003806

International filing date: 08 August 2007 (08.08.2007)
Document type: Certified copy of priority document
Document details: Country/Office: KR

Number: 10-2006-0080215

Filing date: 24 August 2006 (24.08.2006)

Date of receipt at the International Bureau: 21 August 2007 (21.08.2007)

Remark:  Priority document submitted or transmitted to the International Bureau in
compliance with Rule 17.1(a) or (b)

World Intellectual Property Organization (WIPO) - Geneva, Switzerland
Organisation Mondiale de la Propriété Intellectuelle (OMPI) - Genéve, Suisse
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T 719 Ay gy SREE U/l AHFed FAE Ao, A7 2 4
A 719(101)2 FR4 H3= CEM-3(CEM : Composite Epoxy Materials Grade 3) 5¢J
Resin % Ceramic AE M@= o] & = Y.

<41> A7l B 22 Z1R0DANE HE Ve A2 s A 1R A 2AY
B @ xH(111,112)7F A dAG. 47 A 1 2 A 2A9NE GxH(111,112)E 2% 4
A 711019 Feel L& | AFE FAHY, 2 ¥ AFE TF £2(130)
of A4 E 4P tole= H(13D)Y gl ue MAEE 4 Ut

<42> g 7] 7tolE Z(115)2 tE diAdE (o gEH, v’ Aol A7t
2 o A7) 2 AF Z1810Do] thE tidEYd & Ao s §x 9 XAE
T UAES s AomA, wH ax /1B0D sty ool FAE & Ut o]
gk 7lol= &(115)2 sl o9 7|#E dAst ALgd W 7|dY 5 FE

o] ot} WFoz FHojA = FAE HZE2E F Y. =T Jtol= F(115)9 FAL
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<43>

<44>

<46>

<47>

Ag, Bdy T2 g g4E F Ao

7] YAl #AZ FH(116)L g g AZE £ AEE 5=
AogA, dF Y vy W £5 SEE 59 gidEd Ui 5o2 AZ"E F
AT},

g g AF Z1B(10DAE 32 He 2D = AFo] FAHY, ¥A

AZ(SMD) 71= & ol&sto] TF AA(130)9 | ol FAE = M=ol LED

H(13Deo] AF2 5 Ao

271 &F &2A(130)0= &t o] Fe LED Hol ARFHEHT. A& &4,

Red/Green/Blue LED # FollA]l st (o] W)Yo w3z Qs sl o449

LED FHol d3d 4 9low, 7 LED H o 8% FA7 =399, o947A, 2=
2

CUAS A

271 2F 22130 = TF &2 718101 el sy o), 1€ oldes

Foglow, 2@ olgom )

ne

2

fr

25 AT €9 wF 2AA30)ES

Az MEdd 5+ oo,

olgigt Fd AA00)= EF Az Zj#@AoDS e AYE @AH(111,11

2)ell AYE Zl®o] 482 = Ant. 9714, ANE 7B (connection PCB) 2 74

B ©A(111,112)0 7oz AdEo] &g 42 71F(10D)E g& 7|8 42

) FAY H B2 g2z TAS = 5 9
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<ag> 243 =58 2% 2 de & Fd FAY FEE 3 I FAHE0]

o},

<49> 49 & 58 #FxsdE, FY ZXA00a)= n/le] #HF 22 7jwE FE
2 AAg 149 LED wtelw, o]eldt 189 LED vbE o 7] Al&stod 24 o)do
2 7AE 2 A9, ols & 2R 39 wd £ 7]19(101,102,103) 2 A E
2 dag 7L d= st d9gsir|E g,

<50> FE FA(100a)E G579 2F A4 7]8(101,102,103), AE @z
A F AdY 718140), T2 AYE Z1¥(145), o5 7AdE 7181500 & EF
g}

<S> A7) BF Ax 71¥(101,102.103)2 FLE R oR AxHW, 4] A

E] 71¥(140.145,150) & AMWE 7|5¥Hz v)g AoH 3=z vl Az So] A
Ho] = ZIFoRAl. Ar] @ Az 719(101.102,103) 9 Al 1 R A 2AYE
WA(111.112)0) AFE 5 Ak, oleld AHYE Y| o wF A% J|EE A}
ole] H7|d AF R 7|FHA FEE FIHAA F F U

- <s2> ool #F A 7]$(101,102,103) & do] WFo= wjxE A, A 1
g 22 71309 Al 2AHYEH GdAH(112)0dl= Al 2 g 22 7] 8(102)9] A
1AYE @2 (111)7F ddd =i, A 283 A% 7]§(102)9 = 2AYE o
AH(112)0 = Al 3G A2 71¥(103)2) Al 1AYE @211 7F dud -3 t.
ol & g o2 gy WF 24 /g AEE AT 5 UG

<53> aela A7) F ool 2 A 71 $(101,102)(102,103) AtoldlE F7F A
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Bl Z1¥(140)0] A=y, LED ute] whxut ZiwQl Al 3 A2 7]w(103)9 €
BEE F9 AUE 7]¥(145)°] A=, LED vlo] A 19F 42 7]¥(10D) 9
Az Felle 95 Ady 718(150)0] A", A7|A, A 12 &2 V)%
(1013 o5 71dE 713(150) Alolele F3F 71E] 7]19(140)°] A48,

<54> 271 T ANE 71814002 5 69 (a)eh #ol. widel] A 3AYE @z}
(14D7F A4do. olgld F AYE Z1#(14002 JHETE F 7|¥9 948 73
Z, AYE dxEo] YsHE REY Ao Ao, F r|@e AYEH @xp A
SHE Ar|HoR AAAA Frt.

<55> olg1gt Fzt AWE 71#(140)9 A 3AYE G141 A 1LFERA7)E
(101) 2 9% Adg 71915009 AFE ©@AH(111,151), A 1.22F2A7|
(101,102)9] AYE ©@=(111,112), = 2,3EF 24271 $(102,103)2) AE =}
(111,112) 433He 7|8 og d4AA Fob. oo wet F AE 7]1¥(140)
of ofsl o AE (15003 A 1%EF A2 7]$(10D). A 1F A VR
(10D # 283 Az 71§(102), A 293P A2 7]1$(102)7 A 3‘2% AR 7]
(111,112)& AE2 d244d 5 Ut

<56> a3 A7 Fa AdE Z18(145)L = 69 (b)9} Zo], ulHo A 4A4

B ©2H(146)¢F, Al 4ANEH T9A(146)5 #=l 2R FAS7] AT H = A9

(147.148,149)¢1 AT, 7]A, # 2 #H&(147,148,149)2> FLS LED H

G AHE(R1,R2)(G1,G2)(B1,B2) & A= A& AAAA Fot.

<57> A7l T ACE 718(145)2] A 4ADE GEA(146) = vFX| 9 A 3¢ &
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A 719(103)9] A 2AMME @A (112) Aol AFHEA, TG AdE 7181459 =
3|2 sh¥l(147,148,149)00 &3 Al 279 E dAH(112)71 = 22 FAHAEG. ol
wel AA 2F A2 7]$(101,102,103)9 2F thole= AEY 4 ¥ ==
FAAE 5 Aok, A71A, #H =g de A9E 7IRHE olfste 2y & 7%
9 -9 HER PAFoRA. Fuo H R RS e 3 Az rwe
MR A 2slA| otk o,

<58> agm A 95 AYE Z1w(150)2 5l Al 12y 44 7181009 A
1A9E dx(11D9] S = A 579 dA(151)7F A, B8-Sl 95 =
gholo]l AZEE AYE(152)7F FAAEH. olglg ¥ AYE 7|(150)E& &9
AE 7IRog FAY FxE o,

<59> A7) 98 AVE 7]|(150) EF 2% F5E& S =golHe} HT A
22 d48 £ JE A 123 23 21¢00D I mxEcn. a2 37 9
2 OAVE 71815002 A 5AYE @x(151)9 A %3 A 110D A 1A
WE g2 (11D)E F ANE 71314009 A 3AYE DR (141) 9] Aol o3l
Ao g o] dAEH.

<c0 GE, Y A% ol G ANE JBES AFHY) A 3L 9L

o
)

1

Zoh, gee w3 AR 7)$(101,102,103) 2 oF AdE 71¥(150)& AER
WX S & Zzbe]l AWE ©x}(111,112,151D0 ¥ £ 8 = X514 "
<61> a8 AdE @xH(111,112,151) el F AE 71#(140) R T A

B 718(145)0] AZdd. F, FELZ7E(OMDE ol &sty AYE 71@s5& F
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.

Al et

<62> olglgt wF A 7]¥(101,102,103)L YEZF £l (reflow soldering)
FAol Fago wel, oo ¥ 4Ax 71%(101,102,103)3% AE 7]E
(140,145,150)°] 2714 R 71FH ez Az ddd 5 A

<63> 272 2 4 AA de) mE wF Az 7|99 "ot}

<64> T 78 #Fxekd. By A% 719 ©F 71¥(101a,101b,101c) 2.2 A, WH
o= 2= H=r(12D)2] shel WE FHrE(122,123,125.126) S £/ £ oy,
g= dE2DelE LED (13Dl AdE & don, Al 15295 (122)L &7] LED
Holl A HARE 42 1x5 oz HEsv, A 2 R A 3595(123,125) Hlot&
(124)7} @Al Ao Al 15HF(122)dA Ax=d do] A 2595 (123)°] A=
A3, A 2895 (123)01A4 BlopE(124)S B3l Al 35NF(125)S T WEAA

. olEg F 22 71V F7Igk #2 A Sl s Ty &)

<65> ek, Ay 23

%

2 7141009 Adole WY ForM & EFF(IE
Aol AT olelet & EFFol we Fol FdBeny v HudAel o

A g 9 d ARE A E 5 Ao

<66> T8 uw AHA de e &g &2x Zee =2 d-hg s o
Ehdl =rolt)
<67> = 8& Fxetd, ZdAdde £A49 == (105)°] F44=E™, LED A

(131a,131b,131c)°] AF=E dHo v 9 = AF(12D)°] FA"HH. olggh
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ga HAE(105) 2 J= AS(12DL =7 FA(07)e g3 dZdHo =5
9 2R FAHH, oju F8 HYXH(161,162)0.7 HAL FFst A =F
FHoE =E55S FAANA FA Ao oln M =g Lol g 4] gz

B2 s AFe & 57 B F EF50] A0

<68> °olF-, Z =g ZJAU0NedlE st o] =dP XJAE(106)7F FAH.
471 =248 ¥EJEWN0B)E =8 FHA o8 =F 2919 = FJ2E 2 E(ope
MAIA Fo. 283, A7 Ea 20y =9y EJE(106)= =88 HHez
H(hole)ol WAHFPR WP Ax 7|FollA LA E2 BAA7IE 98-S 5
t},

<69> wek Bodye) dd Az v|ee] sRA-AE Y 2F 42 B R
ol HE A7 H2ESZ] Y3 HAE = @x(108)7F A, ol
H2E f= dA(108)5 T3 A8 2F 22 £ 2% "dole= o H2EE
MEHoz F3haA ot

<70> T 2y g A9 R g6 FAHE Y= AT & =550

FAaHE, P AF5(135) o9 FH(136)ol= WA Y3 HE Fs WA af

& s F5. F. 2 23 R gE AS o9 Fool A Jar Iy
sto] Fomam, W@ thole= Hollx @AY= FL wHAA Fol wh}l as S
EOE 7 A B9 @d 4% AFe AN 29 FAR 292 © 29
e FANA Fn BF FAHY AFR GAE A& PAE £
<71> q71A, B 232 2F fgoleE J& golo] #9 FXE HdIFste TE=
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<72>

<73>

<74>

<75>

<76>

<77>

<78>

Hl
>,
o
32
lo
L
e i
]
ol
i
2
K
ot
s
ojf
lo
fu
Hi
>
o
e
&
ki
4
¥

wigol e A FAE vehd Ewoln,

T 98 Eshd, 9o W A 7]$(101,102,103)0] HHE=Z
A", 2+ 2333 AR 7)19(101,102,103) AlolollE =32+ AWE 7] 8(140)° ¢
s doid AZAHY, d5o= 9F AVEH 7]8(150)0] FF ARE 718 (140) ]

1
)
i
o
B

A N1¥QoD AAHY, gHdle T AdE 718\(145)°] AE
2RSS ¥ 22 FAH F 5 U

oleigt thFe & 4z 71¥(101,102,103)0] AZAE = LED wE HE=R
HEE A8 (200) 9 Mol A (2010 iAoz, 2Eoly FA| FAo Fd FHR

o181 % Urh.

it
—l>
30
lo
=
=
>
2
ith3
4
o%

o] itqlEo] WlolA(20DEYE AAH HHol {X
(116)o &l »te A (200)0] A A,

2 oawe drier e Fd FAE o)8ste A A FA 9 HPolE K
WEE/E ZEE ZolE fR9 Fdoz o8 FE YT,

ojgelA & =gol diate] HAl dE FAHLRZ APt oy ol TA
o] ofun], & wWgo] £l 2ok T4 A&

27 Apebd B owwe) BAH H4e wolux ek WAl ol oAE x|

g Sof, B Wy 44 oo FANCE Yed 4 T4 22k WP
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<79>

<80>

<8I1>

B 2o & Fd FA R o)E o8& tyxFdol Al ostd, & F
o 2F 4% ZIgs AdE Z|#E o8ty 3 d4, F¢ ¥ FZ FE=

AAstA AMEF oA, 9E FF TF 427 JEE AFSA Wolxe HE &Y

gk g Az 7|89E AVE 78S olfste WrFoem dAsta 7)4-F
L XA P QEE Fdony AL MHAA E 5 A,
g Axb 71 el oy shA Y FE e pRFgeRA, B3 &

A 7)ol A9 W £

tu

Mg 5 Ao
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(H7% 1]
&hup o] g} g A}
71 BF2ATE AFEE s o) w3 & Tl
7] g A 718 gkl FAHE A1 R A 2AVE R
47 AE dApet drjHos AAHE v olde Ay Jlee st
= 3 Z&A.
(35 21
A 1@l oA,

47 AvE slwe shy olge 2 2 Jwg AP AW F= AL

sRo® st HY A,
(473 31

A 18l UM,

A71 AdE 718 A7) 3 &A% 718 AYE g ddd dieH s
AdE A2 Tdete e 5HOR o ¥ A,
(Z7% 4]

A1 Ee A 280l oA,

71 AdE e Z7) EF 23 7189 A 1R A 2 AYEH 925 A

2 gt A 379 B GHE s o4y F AWE B EFss
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A& ERJo= g F9 .
(7% 5]

A 1% Ee A 23] AojA,

A7) AME 1B 47 2F 2% 219 2 1 e A 2 AdE G
Yo dsHE A 4AYE DA}, 47 A 4AYE SRE AR dds F= b
sz dido] YA TG AVH 7|9E xdste A FA.

(47 6]

A1 £ Al 2] oA,

A7) g az 71w Al 1 EE A 2AYE @R gL tgHE A 5
AdE @abel, o3 =tolue] dAHE AdEV} YAW AR AdE JVE ®
stele FYE &A.

(479 7]
A 67l o)A,

47 AdE AFE GV wF A2 7B D AT AGE Jwe AGE v

(453 8l
Al 1%l lolA,

47 @ 2AE S olge WP Dole=E TYHE A& HHo=

= 3y FA.
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(355 9]
A 18l AeiA,

A7) w33 Ax= sy o] A9l Red, Green, blue ¥3 tloloe =& X ¢35}

|

p

(7% 10]
A 1ekell oA,

A7) Wy axeli sy ool W vholeEe} o8 RERY A BT

o

£ EFotE AL 5

=go2 st B g,
(474 11
A 1ol AoiA,

/}]—7] nk

Lg &2 Z)gols HES Hsl sty ol SErEol A4S

A 18l UM,

A7) WY a4 7lwe] AEEe & wEFol YYE AL HPOR st Y

1o

Al 84 == A 9¢ol] AoA,
7] o

Ag &2 Z]eoll= 3= dio] FAHL,
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47] B2 ARl WH oo =S AWHR HAES Y6 HAE =
L gt gAEE AL SHoR s Fd A,
(73 14]

A 18l QLolA,

o]

e

B71 B A Z1gellE A7) IF vole=Tt AFHE 99 A9 ¥

WA Jas AYHE A PR e Y AL
(A% 15]
A 18l ol
A7) B AR 19 o)lAo T wjdE AL ERoT st FYP A,

[Z+% 16]

A 1%l AoiA,

A7) BF A2 B 12 oo wdE AL EHo = FA HA
(7% 17]

A 16l o)A,

A7) 19 ool @@ 43 Jldo] Wl MAHE vE ANE Zdshe
AL ERoR e FY A
(4% 18]

A7) A 18e] FY FNE EgsteE daFEgo] FA.
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PATENT COOPERATION TREATY PCT/KR2007/003806

From the INTERNATIONAL BUREAU

PCT

NOTIFICATION CONCERNING HAW, Yong Noke
SUBMISSION OR TRANSMITTAL 3rd FL. Seoul Bldg., 736-17
OF PRIORITY DOCUMENT Yeoksam-dong, Gangnam-gu

Seoul 135-080

L _ REPUBLIQUE DE COREE
(PCT Administrative Instructions, Section 411)

Date of mailing (day/month/year)
31 August 2007 (31.08.2007)

Applicant's or agent's file reference

FLGE-P07-015 IMPORTANT NOTIFICATION

International application No. International filing date (day/monih/year)
PCT/KR2007/003806 08 August 2007 (08.08.2007)
International publication date (day/month/year) Priority date (day/monthfyear)
Not yet published 24 August 2006 (24.08.2006)
Applicanmt

LG INNOTEK CO., LTD et al

1. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

2. (If applicable) The letters “NR" appearing in the right-hand column denote a priority document which, on_the date of mailing of
this Form, had not yet been received by the International Burcau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, ‘but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.

3. (If applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
afler the time limit prescribed in Rule 17.1(a) or the request o prepare and transmitl the priority document was submitted to the
recciving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furmished in
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In casc such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designated Oflice may disregard the priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances.

Priority datc Priority application No Country or regional QOffice Date of receipt
or PCT receiving Office of prionty document
24 August 2006 (24.08.2006) 10-2006-0080215 KR 21 August 2007 (21.08.2007)
The International Burcau of WIPO Authorized officer
34, chemin des Colombettes .
1211 Geneva 20, Switzerland Philippe Becamel
Facsimile No. +41 22 338 82 70

Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 74 12
Form PCT/IB/304 (October 2005) 1/DDD5281P0
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FLGE-P07-015

1/4
PCT REQUEST
Print Out (Original in Electronic Form)
[} For receiving Office use only
0-1 International Application No. PCT/KR2007/003806
0-2 International Filing Date 08 August 2007 (08.08.2007)
0-3 Name of receiving Office and "PCT

International Application™

0-4 Form PCT/RO/101 PCT Request
0-4-1 Prepared Using

0-5 Petition

The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty

0-6 Recelving Office (specifled by the  IKorean Intellectual Property Office
applicant) (RO/KR)
0-7 Applicant’s or agent's file reference |p1,GE-P07-015

| Title of Invention

LIGHT SOURCE APPARUATUS AND LIQUID
CRYSTAL DISPLAY HAVING THE SAME

i Applicant

li-1 This person is

-2 Applicant for

-4 Name

-5 Address

-6 State of nationality
-7 State of residence
11-8 Telephone No.
11-9 Facsimile No.
11-10 e-mail

-1 Applicant's registration No. with the
Office

applicant only
all designated States except US
LG INNOTEK CO., LTD

33Fl., LG Twin Tower West, 20
Yeouido-dong , Yeongdeungpo—gu
Seoul

150-721

Republic of Korea

KR

KR
82-31-380-4433
82-31-380-9894
mail@lginnotek.com
1-1998-000285-5
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FLGE-P07-015

PCT REQUEST

2/4

Print Out (Original in Electronic Form)

m-1

Applicant and/or inventor

-1-1 [This person is applicant and inventor
I-1-2  |Applicant for US only
n-1-4 Name (LAST, First) PARK, Jun Seok
I-1-5  |Address 205-1501 GS Green Xi 2 Cha Apt.,
Yangsan-dong,
Buk—-gu,
Gwangju
500-902
Republic of Korea
1l-1-6  |State of nationality KR
11-1-7  |State of residence KR
V-1 Agent or common representative; or
address for correspondence
The person identified below is hereby/
has been appointed to act on behalf of agent
the applicant(s) before the competent
International Authorities as:
IV-1-1 Name (LAST, First) HAW, Yong Noke
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(57) Abstract: Disclosed is a light source apparatus and a liquid crystal display having the same. The light source apparatus com-
prises a housing comprising a receiving groove, at least one module substrate which is received in the housing and has connecting
terminals mounted at both side ends of the module substrate, a light emitting diode mounted on the module substrate, and a connect-
ing substrate connected to the connecting terminal of the module substrate.
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Description
LIGHT SOURCE APPARUATUS AND LIQUID CRYSTAL

DISPLAY HAVING THE SAME
Technical Field

The embodiment relates to a light source apparatus and a liquid crystal display

having the same.

Background Art

Display apparatuses include Cathode Ray Tube (CRT), a Liquid Crystal Display
(LCD) using an electro-optic effect, a Plasma Display Panel (PDP) using a gas-
discharge and an Electro Luminescence Display (ELD) using electro-luminescence
effect. Among the display apparatuses, the study on the LCD has been actively
performed.

The LCD is a light receiving device that displays an image by controlling the amount
of light from the outside, so that the LCD requires additional external light source,
such as a backlight unit.

The backlight unit employs a Light Emitting Diode (LED) or a light emitting lamp,
such as a Cold Cathode Florescent Lamp (CCFL).

Disclosure of Invention

Technical Problem

The embodiment provides a light source apparatus and a liquid crystal display having
the same, in which a mechanical connection structure and an electrical connection
structure of a module substrate for the LED are improved.

The embodiment provides a light source apparatus, allowing a connecting substrate
to be provided at both end portions of a module substrate of the LED.
Technical Solution

An embodiment provides a light source apparatus, comprising: at least one module
substrate comprising connecting terminals at both side ends thereof, a light emitting
diode on the module substrate, and a plurality of connecting substrates connected to the
connecting terminals of the module substrate.

An embodiment provides a light source apparatus, comprising: a housing comprising
a receiving groove, at least one module substrate which is received in the housing and
has connecting terminals mounted at both side ends of the module substrate, a light
emitting diode on the module substrate; and a connecting substrate connected to the
connecting terminal of the module substrate.

An embodiment provides a liquid crystal display, comprising: a liquid crystal panel,
and a light unit disposed below the liquid crystal panel, wherein the light unit
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comprises a housing comprising a receiving groove, at least one module substrate
which is received in the housing and has a first connecting terminal and a second
connecting terminal at both end portions of the module substrate, a light emitting diode
on the module substrate, and a connecting substrate which is connected to the first
connecting terminal of a first end of the module substrate or the second connecting
terminal of a second end of the module substrate.

Advantageous Effects

According to the embodiment, the module substrates for the LED are connected
through the connecting scheme, so that an additional module substrate for the LED is
not necessary. .

In addition, the connecting substrates are employed on the connection portion of the
module substrates for the LED, so that electrical reliability is enhanced and the
mechanical strength is enhanced between the module substrates for the LED.

In addition, the reflection efficiency of the LED module substrate can be improved.

Further, the heat emission efficiency of the LED module substrate is enhanced.

Brief Description of the Drawings

FIG. 1 is an exploded perspective view representing a liquid crystal display
according to the embodiment;

FIG. 2 is a plan view representing a light unit shown in FIG. 1;

FIG. 3 is a plan view representing a module substrate according to the embodiment;

FIG. 4 is a side view representing the module substrate shown in FIG. 3;

FIG. 5 is a plan view representing a Light Emitting Device (LED) bar according to
the embodiment; '

FIG. 6 is a side view representing the LED bar shown in FIG. 5;

FIG. 7 is a view representing an example of the connection structure between module
substrates according to the embodiment;

FIG. 8 is a view representing an example of the connection structure in end portions
of a termination module substrate;

FIG. 9 is a partially detailed plan view representing the module substrate according
to the embodiment; and

FIG. 10 is an enlarged side-sectional view representing the module substrate

according to the embodiment.

Best Mode for Carrying Out the Invention

Hereinafter, the embodiment will be described with reference to accompanying
drawings.

FIG. 1 is an exploded perspective view representing a liquid crystal display

according to the embodiment.
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Referring to the FIG. 1, the liquid crystal display 100 includes a light unit 101 and a
liquid crystal panel 105.

The light unit 101 serves as a light source for an illumination apparatus or a display
apparatus. Such a light unit 101, for example, is disposed below the liquid crystal panel
105 to radiate light to the liquid crystal panel 105.

The light unit 101 includes a housing a 110 and LED bar 120 including a module
substrates 121, 122 and 123. Receiving groove 111 is formed in the housing 110, and
at least one row of LED bar 120 is received in the receiving groove 111. Side surfaces
112 of the housing 110 have an inclination structure so as to serve as a reflecting plate.

A LED bar 120 includes A plurality of module substrate 121, 122 and 123 which are
connected each other. The module substrates 121, 122 and 123 may have the same
type, and two rows of light emitting diodes are mounted on the module substrates 121,
122 and 123. In the embodiment, the number of module substrates connected each
other for forming the LED bar, and the number or rows of the light emitting diodes are
not limited. At least one LED bar 120 or at least one module substrate provided in the
light unit 101 can be used as a light source apparatus, respectively.

The liquid crystal panel 105 displays an image corresponding to an input image
signal by using the light source provided from the light unit 101. Such a liquid crystal
panel 1035, for example, includes a Thin Film Transistor (TFT) substrate on which thin
film transistors are prepared in the form of matrix, a color filter substrate coupled to
the TFT substrate while facing the TFT substrate, a liquid crystal layer which controls
the light transmittance according to an electric field formed between the TFT substrate
and the color filter substrate, and a spacer which maintains a distance between the TFT
substrate and the color filter substrate. In addition, polarizing plates can be provided at
both side ends of the liquid crystal panel. The embodiment does not limit the type and
material for the liquid crystal panel.

In addition, optical sheets (not shown) can be provided between the liquid crystal
panel 105 and the module substrates 121, 122 and 123 in the light unit 101. The optical
sheets may include a prism sheet, a diffusion sheet, etc. In addition, a reflecting sheet
may be provided in the housing 110.

FIG. 2 is a plan view representing the light unit according to the embodiment.

Referring to the FIG. 2, the LED bar 120 includes a plurality of module substrates
121, 122 and 123 and connecting substrates 140, 145 and 150.

The module substrates 121, 122 and 123 include a light emitting diode 125,
connecting terminals 126 and 127 (see, FIG. 3), a guide hole 128 and a screw-coupling
hole 129, respectively. The module substrates 121, 122 and 123 can be prepared as a
single-layer substrate or a multi-layer substrate by using a resin-based material, such as
FR-4 based resin or Composite Epoxy Materials Grade 3 (CEM-3), or a ceramic-based
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material. In addition, the module substrates 121, 122 and 123 can be prepared in the
form of a flexible substrate.

The connecting substrate 140, 145 and 150 include an intermediate connecting
substrate 140, a termination connecting substrate 145 and an external connecting
substrate 150, and the intermediated connecting substrate 140 is used to connect the
module substrates 121, 122 and 123 with each other, or to connect module substrates
121, 122 and 123 with the external connecting substrate 150. The termination
connecting substrate 145 is mounted on the end portion of a third module substrate
123, so that the end portion of the third module substrate 123 is provided as a closed
loop. The external connecting substrate 150 is connected to a first module substrate
121 through the intermediated connecting substrate 140, so that the external connecting
substrate 150 is connected to an external LED driver (not shown).

The module substrates 121, 122 and 123 are electrically connected to each other by
means of three connecting substrates 140, 145 and 150, so that one LED bar 120 is
formed. |

A guide pin (not shown) is inserted into the guide hole 128, thereby maintaining a
distance between the module substrates 121, 122 and 123 and other objects (not
shown), for example, optical sheets. The guide hole 128 may be prepared in various
forms, such as a circle and an oval, without limitation.

The module substrates 121, 122 and 123 are fixed by means of a screw (not shown)
which passes through the screw-coupling hole 129 to be coupled to the housing 110 or
other elements, for example, a heat sink. The coupling device, such as a screw, can be
changed and a boding device, other than the coupling device, can be employed.

FIG. 3 is a plan view representing the module substrate according to the
embodiment, and FIG. 4 is a side view representing the module substrate shown in
FIG. 3.

Referring to FIGS. 3 and 4, the light emitting diodes 125 mounted on the module
substrate 121 can be prepared as at least one LED chip. For instance, the light emitting
diode 125 can be provided as a package including a red LED chip 125A, a green LED
chip 125B and a blue chip 125C, or a package including at least one blue LED chip
and a fluorescent material. The number and the type of the LED chip or the type of the
package is not limited.

A first connecting terminal 126 and a second connecting terminal 127 are formed at
both end portions of the module substrate 121. The number of pins on the first
connecting terminals 126 is identical to that of the second connecting terminals 127.
The function of the pins varies according to the LED chips 125A, 125B and 125C. The
first and second connecting terminals 126 and 127 can be changed depending on the
number or type of the LED chips 125A, 125B and 125C.
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FIG. 5 is a plan view representing the LED bar according to the embodiment, and
FIG. 6 is a side view representing the LED bar shown in FIG. 5.

Referring to FIGS. 5 and 6, the external connecting substrate 150, and the first to
third module substrates 121, 122 and 123 are connected in series in the LED bar 120.
The external connecting substrate 150 is connected with the first module substrate
121 by the intermediate substrate 140. The intermediate substrate 140 connects a fifth

connecting terminal 151 of the external connecting substrate 150 with a first
connecting terminal 126 of the first module substrate 121. The external connecting
substrate 150 is connected with the LED driver through an external connector.

The first and second module substrates 121 and 122 are connected to each other by
the intermediate connecting substrate 140, and the second and third module substrates
122 and 123 are connected to each other by the intermediate connecting substrate 140.
The intermediate connecting substrate 140 connects a second connecting terminal 127
of the first module substrate 121 with the first connecting terminal 126 of the second
module substrate 122, and connects the second connecting terminal 127 of the second
module substrate 122 with the first connecting terminal 126 of the third module
substrate 123.

The third module substrate 123 serves as an end portion of the LED bar, and is
connected to the termination connecting substrate 145. The termination connecting
substrate 145 is connected to the second connecting terminal 127 of the third module
substrate 123, allowing the end portion of the third module substrate 123 to form a
closed loop.

The first and second connecting terminals 126 and 127 according to the embodiment
are disposed on the first to third module substrates 121, 122 and 123. However, the
first and second connecting terminals 126 and 127 can be disposed under the first to
third module substrates 121, 122 and 123. In this case, the intermediate connecting
substrate 140 and the termination connecting substrate 145 can be disposed under the
module substrates 121, 122 and 123.

As described above, the first to third module substrates 121, 122 and 123 are
connected to each other in series by means of the connecting substrates 140, 145 and
150, so that the strength between the first to third module substrates 121, 122 and 123
is enhanced. In this case, at least one of the connecting substrates 140, 145 and 150 is
provided as a flexible substrate. '

Connecting substrates 140, 145 and 150 can be mounted on the first to third module
substrates 121, 122 and 123 by a surface mounting technology (SMT). That is, the first
to third module substrates 121, 122 and 123 and the external connecting substrate 150
are disposed in series, and a cream solder is coated on the connecting terminals 126,
127 and 151. Then, the intermediate connecting substrate 140 and the termination
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connecting substrate 145 are disposed on the connecting terminals 126, 127 and 151,
and then a reflow soldering process is performed. Accordingly, the first to third
module substrates 121, 122 and 123 are electrically connected with the connecting
substrates 140, 145 and 150.

FIG. 7(A) is a view representing two module substrates coupled to each other, and
FIG. 7(B) is a rear view representing the intermediate connecting substrate.

Referring to FIG. 7 (A) and (B), the second connecting terminal 127 of the first
module substrate 121 corresponds to the first connecting terminal 126 of the second
module substrate 122, and the third connecting terminal 141 matches with the first and
second connecting terminals 126 and 127 that correspond to each other. In this case,
the third connecting terminal 141 is bonded to the first and second connecting
terminals 126 and 127 by the SMT. Accordingly, R1 pads and R2 pads, G1 pads and
G2 pads, and Bl pads and B2 pads of the connecting terminals 126 and 127 are
connected with R1 pads and R2 pads, G1 pads and G2 pads, and B1 pads and B2 pads
of the connecting terminal 141, respectively.

FIG. 8(A) is a view representing the second connecting terminal of the third module
substrate, and FIG. 8(B) is a rear view representing the termination connecting
substrate.

Referring to FIG. 8, the second connecting terminal 127 of the third module substrate
123 corresponds to a fourth connecting terminal 146 of the termination connecting
substrate 145.

In a fourth connecting terminal 146 of the termination connecting substrate 145, the
R1 pad 146A is connected to the R2 pad 146B by a first closed circuit pattern 146C,
the G1 pad 147A is connected to the G2 pad 147B by a second closed circuit pattern
147C, and the Bl pad 148A is connected to the B2 pad 148B by a third closed circuit
pattern 148C. The fourth connecting terminal 146 of the termination connecting
substrate 145 having the first to third closed circuit patterns 146C, 147C and 148C is
connected with the second connecting terminal 127 of the third module substrate 123,
so that the second connecting terminal 127 of the third module substrate 123 forms the
closed loop. That is, the closed circuit pattern 146C, 147C and 148C allow the pads R1
and R2, G1 and G2, and B1 and B2 of the same LED chip to be connected in series, so
that the end portion of the LED bar forms the closed loop circuit.

As described above, the end portion of the module substrate 123 forms the closed
loop by using the termination connecting substrate 145 having the closed loop pattern,
so that the module substrate having the closed circuit pattern at the end portion does
not need to be separately manufactured.

FIG. 9 is partially detailed view representing a circuit pattern of the module substrate
according to the embodiment.
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Referring to FIG. 9, a predetermined circuit pattern 135 is formed on the module
substrate 121, and a plurality of lead electrodes 131 are formed on a region where the
LED chips 125A, 125B and 125C are mounted. Such circuit pattern 135 and the lead
electrode 131 are connected by a plating line 136, thereby forming the closed circuit of
the plating line.

In addition, a plating layer is formed through an electro-plating process by providing
power to plating power lines 139A and 139B. That is, a silver plating layer or a gold
plating layer is formed on the circuit pattern 135 and the lead electrode 131 by the
electro-plating process. The process of forming the plating layer is not limited to the
electro-plating process.

In addition, at least one drilling point 136A is formed on the plating line 136. The
drilling point 136A is to open the closed circuit of the plating line 136 in the drilling
process. The drilling point 136A of the plating line 136 is prepared in the form of a
hole by the drilling process to dissipate heat generated from the module substrate 121.

In addition, a test pad terminal 135A for testing the LED chips 125A, 125B and
125C is formed on the circuit pattern 135 of the module substrate 121. The test for
each LED chip is performed through the test pad terminal 135A.

In addition, the silver plating layer is formed on the lead electrode 131 in the light
emitting diode 125, and white ink is coated on the module substrate 121, except for the
lead electrode 131 to improve the reflection efficiency. That is, white ink is coated on
the module substrate 121, except for the lead electrode 131 of the light emitting diode
125, so that the light generated from the LED chips 125A, 125B and 125C is reflected,
thereby improving the reflection efficiency. In addition, a barrier 134 may be formed at
an outer line of the light emitting diode 125, and the barrier 134 maintains a molding
configuration when a molding process is performed using a molding material, and
prevents the molding material from overflowing to exterior.

Although the LED chips 125A, 125B and 125C have been described in that they
have a structure bonded by a wire 124, other bonding scheme (such as a flip chip
scheme) can be employed according to the structure of the semiconductor structure.
The embodiment does not limit the bonding structure for the LED chips. In addition, a
protection device for protecting the LED chips can be mounted on the LED chips.

FIG. 10 is a sectional view representing the module substrate 121 according to the
embodiment.

Referring to 10, the module substrate 121 includes multi-layer substrates 121A, 121B
and 121C, in which multi-copper layers 131A, 131B and 131D are provided below the
lead electrode 131. The LED chip 125A is mounted on the lead electrode 131, and a
first copper layer 131 A primary conducts the heat generated from the LED chip 125A,
and a second copper layer 131B and a third copper layer 131D emit the heat conducted
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from the first copper layer 131A through a via hole 131C and the third copper layer
131 D. In the module substrate 121, the heat emission characteristic of the light
emitting device can be improved by the multi-copper layers.

[65] In addition, the silver plating layer 132 is formed at a lower surface of the module
substrate 121 as a bottom surface . The silver plating layer 132 reduces the heat
resistance in the bottom layer of the module substrate 121, and improves the heat con-
ductivity,

[66] Although the exemplary embodiments of the present invention have been described,
it is understood that the present invention should not be limited to these exemplary em-
bodiments but various changes and modifications can be made by one ordinary skilled
in the art within the spirit and scope of the present invention as hereinafter claimed.

Industrial Applicability _

1671 According to the embodiment, the module substrates for the LED are connected
through the connecting scheme, so that an additional module substrate for the LED is
not necessary.

[68] In addition, the connecting substrates are employed on the connection portion of the
module substrates for the LED, so that electrical reliability is enhanced and the
mechanical strength is enhanced between the module substrates for the LED.

[69] In addition, the reflection efficiency of the LED module substrate can be improved.
[70] Further, the heat emission efficiency of the LED module substrate is enhanced.
[71] In addition, the light unit including the LED module substrate can be provided in the

form of the LED bar by using the connecting substrates.
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Claims

A light source apparatus comprising:

at least one module substrate comprising connecting terminals at both side ends
thereof;

a light emitting diode on the module substrate; and

a plurality of connecting substrates connected to the connecting terminals of the
module substrate.

The light source apparatus as claimed in claim 1, wherein the connecting
substrate comprises an intermediate connecting substrate connecting the
connecting terminals of adjacent module substrates to each other.

The light source apparatus as claimed in claim 1, wherein the connecting
substrate comprises a termination connecting substrate, by which the connecting
terminal provided at a second end of a final module substrate of the module
substrates is prepared as a closed loop circuit.

The light source apparatus as claimed in claim 1, wherein the connecting
substrate comprises an external connecting substrate which is disposed at a first
end of a first module substrate of the module substrates, and an intermediate
connecting substrate which connects the connecting terminal of the first module
substrate with the external connecting substrate and/or between the connecting
terminal of the module substrates.

The light source apparatus as claimed in claim 4, wherein the connecting
substrate comprises a connecting terminal, which corresponds to at least one of
connecting terminals provided at both side ends of the module substrate.

The light source apparatus as claimed in claim 4, wherein the external connecting
substrate comprises an external connector to which a light emitting diode driver
is connected.

The light source apparatus as claimed in claim 5, wherein the connecting
terminal is formed on the module substrate or under the module substrate, and
the intermediate connecting substrate is mounted on the external connecting
substrate and on the connecting terminals between plural module substrates.
The light source apparatus as claimed in claim 1, wherein the light emitting
diode comprises at least one LED chip having at least one color.

The light source apparatus as claimed in claim 1, wherein the module substrate
comprises a single-layer printed circuit board or a multi-layer printed circuit
board.

The light source apparatus as claimed in claim 1, wherein the module substrate
comprises a multi-copper layer and a via hole formed in the module substrate,
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[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

and a silver plating layer formed on a bottom surface of the module substrate.
The light source apparatus as claimed in claim 8, wherein the module substrate
includes a test pad terminal for testing the LED chip.

The light source apparatus as claimed in claim 1, wherein the module substrate
comprises white ink coated on the module substrate, except for a region where
the LED chip is mounted.

A light source apparatus comprising:

a housing comprising a receiving groove;

at least one module substrate which is received in the housing and has connecting
terminals mounted at both side ends of the module substrate;

a light emitting diode on the module substrate; and

a connecting substrate connected to the connecting terminal of the module
substrate.

The light source apparatus as claimed in claim 13, wherein the connecting
substrate comprises an external connecting substrate, which is provided at one
end of a first module substrate of the module substrates to supply a driving
power.

The light source apparatus as claimed in claim 14, wherein the connecting
substrate comprises a plurality of intermediate connecting substrates which
connect both connecting terminals of a plurality of module substrates and/or
between the external connecting substrate and the first connecting terminal of the
first module substrate.

The light source apparatus as claimed in claim 13, wherein the connecting
substrate comprises a termination connecting substrate, which allows a
connecting terminal provided at a second end of a final module substrate of the
module substrates to be feedback in a form of a closed loop.

The light source apparatus as claimed in claim 13, comprising at least one LED
bar, on which the module substrates are connected to each other in series by the
connecting substrate.

A liquid crystal display comprising:

a liquid crystal panel; and

a light unit disposed below the liquid crystal panel,

wherein the light unit comprises a housing comprising a receiving groove, at
least one module substrate which is received in the housing and has a first
connecting terminal and a second connecting terminal at both end portions of the
module substrate, a light emitting diode on the module substrate, and a
connecting substrate which is connected to the first connecting terminal of a first
end of the module substrate or the second connecting terminal of a second end of
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the module substrate.

[19] The liquid crystal display as claimed in claim 18, wherein the connecting
substrate comprises:
an external connecting substrate for external connection;
at least one intermediate connecting substrate comprising a third connecting
terminal which connects the external connecting substrate with the first
connecting terminal of the first module substrate and/or between the connecting
terminals of module substrates; and
a termination connecting substrate which comprises a closed loop pattern and a
fourth connecting terminal for forming a second connecting terminal of a second
end of a final module substrate as a closed loop circuit.

[20] The liquid crystal display as claimed in claim 19, wherein one of the module
substrate, the external connecting substrate, the intermediate substrate and the
termination substrate comprises a flexible substrate.
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 3--12, 14--16. 19,20 YES
Claims 1.2,13,17.18 NO
Inventive step (IS) Claims 3-7.10, 11, 12, 14~16, 19,20 YES
Claims 1,2,8,9,13,17,18 NO
Industrial applicability (IA)  Claims 1~20 YES
Claims  None NO

2. Citations and explanations :

Reference i1s made to the following documents:

D1: JP 2005-339881 ACHITACHI DISPLAYS LTD.) 08 December 2005
D2: KR 10-2006-59581 A(LG PHILLIPS LCD CO.. LTD.) 02 June 2006
D3: JP 2006-128125 A((LG PHILLIPS LCD CO., LTD.) 18 May 2006
D4: JP 2005-353498 A(SONY CORP.) 22 December 2005

D5: JP 06-334217 A(VICTOR CO OF JAPAN LTD.) 02 December 1994

1. Novelty and Inventive Step
1.1 Independent Claim 1

Claim 1 describes a light source apparatus comprising: at least one module substrate
comprising connecting terminals at both side ends thereof: a light emitting diode on
the module substrate: and a plurality of connecting substrates connected to the
connecting terminals of the module substrate.

D1 describes a lighting unit comprising: a lighting module 100 comprising electrical
connectors 112 at both side ends thereof. a LED element 115 on the lighting module 100:
and a connecting jumper component 114 connected to the electrical connector 112 of the
lighting module 100.

As all the features of claim 1 are the same as those of D1, claim 1 is anticipated by
D1. Therefore, claim 1 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.2 Independent Claim 13

Claim 13 describes a light source apparatus comprising: a housing comprising a
receiving groove. at least one module substrate which is received in the housing and
has connecting terminals mounted at both side ends of the module substrate: a light
emitting diode on the module substrate; and a connecting substrate connected to the
connecting terminal of the module substrate.

D1 describes a lighting unit comprising: a lighting module 100 which is received in the
lighting unit and has electrical connectors 112 mounted at both side ends of the
lighting module 100: a LED clement 115 on the lighting module 100: and a connecting
jumper component 114 connected to the electrical connector 112 of the lighting module
100.

As all the features of claim 13 are the same as those of D1, claim 13 is anticipated by
D1. Therefore. claim 13 lacks novelty and an inventive step under PCT Article 33(2)-
(3).

(Continued in Supplemental Box.)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V.
1.3 Independent Claim 18

Claim 18 describes a liquid crystal display comprising: a liquid crystal panel. and a
light unit disposed below the liquid crystal panel, wherein the light unit comprises a
housing comprising a receiving groove, at least one module substrate which is received
in the housing and has a first connecting terminal and a second connecting terminal at
both end portions of the module substrate, a light emitting diode on the module
substrate., and a connecting substrate which is connected to the first connecting
terminal of a first end of the module substrate or the second connecting terminal of a
second end of the module substrate.

D1 describes a liquid crystal display comprising: a liquid crystal; and a lighting unit
disposed below the liquid crystal, wherein the lighting unit comprises a lighting
module 100 which is received in the lighting unit and has electrical connectors 112
mounted at both side ends of the lighting module 100, a LED element 115 on the lighting
module 100, and a connecting jumper component 114 which is connected to the electrical
connectors 112 of the lighting module 100.

As all the features of claim 18 is the same as those of DI, claim 18 is anticipated by
D1. Therefore, claim 18 lacks novelty and an inventive step under PCT Article 33(2)-
(3.

1.4 Dependent Claim 2

Claim 2 depending on claim 1 describes that the connecting substrate comprises an
intermediatc  connecting substratc connccting the conncecting terminals of adjacent
module substrates to each other.

D1 describes that the connecting jumper component 114 is connected to the electrical
connectors 112 of the adjacent lighting modules 100.

As all the features of claim 2 are the same as those of D1, claim 2 is anticipated by
D1. Therefore, claim 2 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.5 Dependent Claims 3 to 7

Claims 3 to 7 depending on claim 1 describe the detailed structures of the connecting
substrates and the connecting terminal.

Such characteristics related to the structures of the connecting substrates and
external connecting substrates are not disclosed in, nor obvious over the prior art
documents. Therefore, claims 3 to 7 are novel and involve an inventive step under PCT
Article 33(2)-(3).

1.6 Dependent Claim 8

Claim 8 depending on claim 1 describes that the light emitting diode comprises at least
one LED chip having at least one color.

D1 does not show this feature. but D2 describes that a lamp part has at least one of
red, green and blue LED, and it would have been obvious to a person skilled in the art
to combine the features of Dl and D2, thereby arriving at claim 8. Therefore, claim 8
is novel under PCT Article 33(2). but lacks an inventive step under PCI Article 33(3).

(Continued on next page.)

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Previous page.
1.7 Dependent Claim 9

Claim 9 depending on claim 1 describes that the module substrate comprises a single-
layer printed circuit board or a multi-layer printed circuit board.

D1 describes that the lighting module 100 comprises a single-layer substrate, but does
not describe that module substrate comprises a multi-layer printed circuit board.

however, D2 describes that a lower plale part 140 has a plurality of plates, and it
would have been obvious to a person skilled in the art to combine the features of Dl
and D2. thereby arriving at claim 9. Therefore. claim 9 is novel under PCT Article
33(2). but lacks an inventive step under PCT Article 33(3).

1.8 Dependent Claims 10 to 12

Claims 10 and 12 depending on claim 1, and claim 11 depending on claim 8 describe the
detailed structure of the module substrate.

Such characteristics related to the structures of the module substrate are not
disclosed in, nor obvious over the prior art documents.

Therefore, claims 10 to 12 are novel and involve an inventive step under PCT Article
33(2)-(3).

1.9 Dependent Claims 14 to 16

Claims 14 to 16 depending on <c¢laim 13 describe the detailed structures of the
connect ing substrate. .

Such characteristics related to the structures of the connecting substrate are not
disclosed in, nor obvious over the prior art documents.

Therefore, claims 14 to 16 are novel and involve an inventive step under PCT Article
33(2)-(3).

1.10 Dependent Claim 17

Claim 17 depending on claim 13 describes that the module substrates are connected to
each other in series by the connecting substrate.

D1 describes that the lighting modules 100 are connected to each other in series by the
connecting jumper component 114,

As all the features of claim 17 are the same as those of D1, claim 17 is anticipated by
D1. Therefore, claim 17 lacks novelty and an inventive step under PCT Article 33(2)-

3.
1.11 Dependent Claims 19 and 20

Claims 19 and 20 depending on claim 18 describe the detailed structures of the module
substrate and the connecting substrate.

Such characteristics related to the structures of the module substrate and the
connecting substrate are not disclosed in, nor obvious over the prior art documents.
"Therefore. claims 19 and 20 are novel and involve an inventive step under PCT Article
33(2)-(3).

2. Industrial Applicability

All claims are considered to be industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
<] the international application in the language in which it was filed

D a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. l__—] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. type of material
a sequence listing
D table(s) related to the sequence listing

b. format of material

[_—_] on paper

D in electronic form

¢. time of filing/turnishing
contained in the international application as filed.
[:] filed together with the international application in clcctronic form.
D furnished subsequently to this Authority for the purposes of search.

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additioanl copies is identical to that
in the application as filed or docs not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. IXApril 2007)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2007/003806

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statcment
Novelty (N) Claims  3~12, 14~16, 19,20 YES
Claims 1,2,13,17,18 NO
Inventive step (IS) Claims 37,10, 11, 12, 14~16, 19,20 YES
Claims 1.2.8,9,13,17,18 NO
Industrial applicability (IA)  Claims  1~20 YES
Claims None NO

2. Citations and explanations :

Reference is made to the following documents:

D1: JP 2005-339881 A(HITACHI DISPLAYS LTD.) 08 December 2005
D2: KR 10-2006-59581 A(LG PHILLIPS LCD CO.. LTD.) 02 June 2006
D3: JP 2006-128125 A((LG PHILLIPS LCD CO.. LTD.) 18 May 2006
D4: JP 2005-353498 A(SONY CORP.) 22 December 2005

D53 JP 06-334217 A(VICTOR CO OF JAPAN LTD.) 02 December 1994

1. Novelty and Inventive Step
1.1 Independent Claim 1

Claim 1 describes a light source apparatus comprising: at least one module substrate
comprising connecting terminals at both side ends thereof: a light emitting diode on
the module substrate; and a plurality of connecting substrates connected to the
connecting terminals of the module substrate.

D1 describes a lighting unit comprising: a lighting module 100 comprising electrical
connectors 112 at both side ends thereof:; a LED element 115 on the lighting module 100;
and a connecting jumper component 114 connected to the electrical connector 112 of the
lighting module 100.

As all the features of claim 1 are the same as those of D1, claim 1 is anticipated by
D1. Therefore, claim 1 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.2 Independent Claim 13

Claim 13 describes a light source apparatus comprising: a housing comprising a
receiving groove. at least one module substrate which is received in the housing and
has connecting terminals mounted at both side ends of the module substrate: a light
emitting diode on the module substrate: and a connecting substrate connected to the
connect ing terminal of the module substrate.

D1 describes a lighting unit comprising: a lighting module 100 which is received in the
lighting unit and has electrical connectors 112 mounted at both side ends of the
lighting module 100: a LED element 115 on the lighting module 100: and a connecting
jumper component 114 connected to the electrical connector 112 of the lighting module
100.

As all the features of claim 13 are the same as those of D1, claim 13 is anticipated by
D1. Therefore, claim 13 lacks novelty and an inventive step under PCT Article 33(2)-

(3.

(Continued in Supplemental Box.)

Form PCT/ISA/237 (Box No. V) (April 2007)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2007/003806

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V.
1.3 Independent Claim 18

Claim 18 describes a liquid crystal display comprising: a liquid crystal panel; and a
light unit disposed below the liquid crystal panel, wherein the light unit comprises a
housing comprising a receiving groove, at least one module substrate which is received
in the housing and has a first connecting terminal and a second connecting terminal at
both end portions of the module substrate, a light emitting diode on the module
substrate, and a connecting substrate which is connected to the first connecting
terminal of a first end of the module substrate or the second connecting terminal of a
second end of the module substrate.

D1 describes a liquid crystal display comprising: a liquid crystal; and a lighting unit
disposed below the liquid crystal, wherein the lighting unit comprises a lighting
module 100 which is received in the lighting unit and has electrical connectors 112
mounted at both side ends of the lighting module 100, a LED element 115 on the lighting
module 100, and a connecting jumper component 114 which is connected to the electrical
connectors 112 of the lighting module 100.

As all the features of claim 18 is the same as those of Dl. claim 18 is anticipated by
D1. Therefore. claim 18 lacks novelty and an inventive step under PCT Article 33(2)-

(3).
1.4 Dependent Claim 2

Claim 2 depending on claim 1 describes that the connecting substrate comprises an
intermediate connecting substrate connecting the connecting terminals of adjacent
module substrates to each other.

D1 describes that the connecting jumper component 114 is connected to the electrical
connectors 112 of the adjacent lighting modules 100.

As all the features of claim 2 are the same as those of D1, claim 2 is anticipated by
D1. Therefore, claim 2 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.5 Dependent Claims 3 to 7

Claims 3 to 7 depending on claim 1 describe the detailed structures of the connecting
substrates and the connecting terminal.

Such characteristics related to the structures of the connecting substrates and
external connecting substrates are not disclosed in, nor obvious over the prior art
documents. Therefore. claims 3 to 7 are novel and involve an inventive step under PCT
Article 33(2)-(3).

1.6 Dependent Claim 8

Claim 8 depending on claim 1 describes that the light emitting diode comprises at least
onc LED chip having at lcast onc color.

D1 does not show this feature. but D2 describes that a lamp part has at least one of
red. green and blue LED. and it would have been obvious to a person skilled in the art
to combine the features of D1 and D2, thereby arriving at claim 8. Therefore, claim 8
is novel under PCT Article 33(2), but lacks an inventive step under PCT Article 33(3).

(Continued on next page.)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2007/003806

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Previous page.
1.7 Dependent Claim 9

Claim 9 depending on claim 1 describes that the module substrate comprises a single-
layer printed circuit board or a multi-layer printed circuit board.

D1 describes that the lighting module 100 comprises a single-layer substrate, but does
not describe that module substrate comprises a multi-layer printed circuit board.

however, D2 describes that a lower plate part 140 has a plurality of plates, and it
would have been obvious to a person skilled in the art to combine the features of D1
and D2, thereby arriving at claim 9. Therefore, claim 9 is novel under PCT Article
33(2). but lacks an inventive step under PCT Article 33(3).

1.8 Dependent Claims 10 to 12

Claims 10 and 12 depending on claim 1, and claim 11 depending on claim 8 describe the
detailed structure of the module substrate.

Such characteristics related to the structures of the module substrate are not
disclosed in, nor obvious over the prior art documents.

Therefore. claims 10 to 12 are novel and involve an inventive step under PCT Article
33(2)-(3).

1.9 Dependent Claims 14 to 16

Claims 14 to 16 depending on «c¢laim 13 describe the detailed structures of the
connect ing substrate.

Such characteristics related to the structures of the connecting substrate are not
disclosed in. nor obvious over the prior art documents.

Therefore., claims 14 to 16 are novel and involve an inventive step under PCT Article
33(2)-(3).

1.10 Dependent Claim 17

Claim 17 depending on claim 13 describes that the module substrates are connected to
each other in series by the connecting substrate.

D1 describes that the lighting modules 100 are connected to each other in series by the
connect ing jumper component 114,

As all the features of claim 17 are the same as those of D1, claim 17 is anticipated by
D1. Therefore, claim 17 lacks novelty and an inventive step under PCT Article 33(2)-

(3).
1.11 Dependent Claims 19 and 20

Claims 19 and 20 depending on claim 18 describe the detailed structures of the module
substrate and the connecting substrate,

Such characteristics related to the structures of the module substrate and the
connecting substrate are not disclosed in, nor obvious over the prior art documents.
Therefore. claims 19 and 20 are novel and involve an inventive step under PCT Article
33(2)-(3).

2. Industrial Applicability

All claims are considered to be industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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Docket No.: 3449-0920PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jun Seok PARK
Application No.: 11/996,256 Confirmation No.: 5109
Filed: January 18, 2008 Art Unit: 2811

For: LIGHT SOURCE APPARATUS AND LIQUID Examiner: Not Yet Assigned
CRYSTAL DISPLAY HAVING THE SAME

INFORMATION DISCLOSURE STATEMENT
(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL
REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE
1.114 RCE APPLICATION)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

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

Disclosure Statement for consideration by the Examiner.

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION
The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SB08(s), attached hereto.

IL. COPIES

X a. Copies of cited U.S. patents and patent application publications are not included.

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

Birch, Stewarl, Kolasch & Birch, LLP JTE/bfc
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1

[ b. Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the Intermnational Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

D C. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R.
§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SBOS form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35
U.S.C. § 120:

U.S. Appl. No(s) and U.S. Filing Date

III.  CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

] a. DOCUMENTS IN THE ENGLISH LANGUAGE — Some or all of the patents,

publications, or other information listed on the attached PTO SBO08 are in the English language

and therefore, do not require a statement of relevancy.

X b. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the
relevance of all patents, publications, or other information listed that is not in the English
language is as follows: English abstract for KR 10-2006-0046148 A is attached herewith.

] C. ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search
report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(1ID{A)(3).

X d. OTHER - The following additional information is provided for the Examiner's
consideration, Korean Office Action dated February 20, 2008 is enclosed. Please note that
Korean publication 10-2006-0059581 A cited in the aforementioned Office Action was
previously submitted with IDS dated January 8, 2008.

2 JTE/bfc
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1

IV.  FEES (check one box)
] a This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.

] b. This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

L] c. This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. § 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's,)

= d. This Information Disclosure Statement is being filed within three months of the
date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

[1 e This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 CF.R. § 1.97(b)(4)). No fee or

statement is required.

] f. This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 C.F.R.
§ 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.F.R. § 1.113 (See 37 C.F.R. § 1.97(c)(1}) or before the mailing
date of a Notice of Allowance under 37 CF.R. § 1.311 (S8ee 37 C.F.R. § 1.97(c)(2)).
] No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.
or

] See the statement below. No fee is required.

3 JTE/bfC
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1

V. STATEMENT UNDER 37 C.E.R. § 1.97(e)
(check only one box)

The undersigned hereby states that:

O a. Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

30 days prior to the filing of this IDS; or

1 o Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

] C. No item of information contained in the IDS was cited in a communication from a
foreign Patent Office in a counterpart foreign application, and, to the knowledge of the person
signing the certification after making reasonable inquiry, no item of IDS was known to any
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the
IDS.

] d. Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that each item of information
contained in the IDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Office in a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months

prior to the filing of this statement.

4 JTE/Mfc
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Application No.: 11/996,256 Docket No.: 3449-0920PUS1

VI. PAYMENT OF FEES (check one box)
[  Therequired fee is listed on the attached Fee Transmittal.

]  No feeis required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is

requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit
Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.
Dated: March 25, 2008 Respectfully submitted,
ofud 4
rﬁs T. Eller, Jr.
Reggstration No.: 39, 538
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
Attachment(s):
X PTO/SB/08
X< Document(s)
[[]  Foreign Search Report(s)
] Fee
> Other: Korean Office Action
5 JTE/bfc
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PTO/SBI08A (01-08)

Approved for use through 03/31/2008, OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papeswork Reduclion Act of 1895, no persons are required La respond !o a colleclion of information unless it contains a valid OMB contcol number.

Substitute for form 1449/PTO

Complete if Known

Application Number 11/296,256-Conf. #5109

INFORMATION DISCLOSURE  [ringpate January 18, 2008
STATEMENT BY APPLICANT  [Fsttamedinvenor | Jun Seok PARK
Art Unit 2811
(Use as many sheets as necessary) Examiner Name Not Yet Assigned

Sheet | 1 | or | 1 Attomey Docket Number | 3449-0020PUS 1
U.8. PATENT DOCUMENTS
S Pages, Columns, Lines, Where
Examiner | Cite Document NumI‘:var Publication Date Name of Patantee or Regvant Passages or Relevant
Initials*™ No.' | Number-kind Coge? { 7470%% | MM-DD-YYYY Applicant of Cited Document Figures Appear
FOREIGN PATENT DOCUMENTS
o Pages, Columns, Lines,
Publication
Examiner | Cite Foreign Patent Document Date Name of Patentee or F'asV:aheg laflg\ézla‘::am ”
Initials* No. Country Code®-NumberKind Code® (¥ known) | MM-DD-YYYY Applicant of Cited Document ﬁg%res Appear
BA KR 10-2006-0046148 A 05-17-2006 ABS
NON PATENT LITERATURE DOCUMENTS
Examiner| Gi Include name of the author (in CAPITAL LETTERS), tile of the article (when appropriate), title of
ite . P A " . 2
Initials. No.! the item {bock, magazine, journal, serial, symposium, calalog, elc.}, dale, page(s), volume-issue T
nitiais - number(s), publisher, city and/or country where published.
Examiner Date
Signature Considered

*EXAMINER: Initiaf if reference considered, whether or not citation s in conformance with MPEP 609. Draw #ne through citation if not in conformance and not
considered. Include copy of this form with next communication to epplicant. ' Applicant's unique citalion designation aumber (optional). * See Kinds Cades of
USPTO Patent Documents a www.usplo.gov or MPEP 901.04. ? Enter Office thal issued the document, by the two-letter code (WiPO Standard ST.3). * For
Japanese palent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document, ®Kind of document
by the eppropriate symbois as indicaled on the decumen! under WIPO Standard ST.16 if possible. ® applicant is to place a check mark here if English language

Transtation is attached.

Birch, Stewart, Kolasch & Birch, LLP
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(19) Q KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11)Publication number: 1020060046148 A
(43)Date of publication of application: 17.05.2006

(21)Application number: 1020050043506 (71)Applicant:
(22)Date of filing: 24.05.2005 (72)Inventor:
(30)Priority: JP2004 2004154725 25.05.2004

(51)int. €1 GO2F 1/1335

RITACHI DISPLAYS, LTD.

YAMAMOTO TSUNENORI
HIYAMA IKUO

KONNO AKITOYO
KAJITA DAISUKE

(54) LIGHTING DEVICE, LIGHTING MCDULES, AND LIQUID CRYSTAL DISPLAY DEVICE FOR IMPLEMENTING LOW-COST

DISPLAY

(57) Abstracl:

PURPOSE: A lighting device, lighting modules, and an LCD are
provided to allow mass production of the lighting modules as
standardized products and to implement the cost lowering by making
the outside configuration of each lighting module geometrically similar
to the outside configuration of the LCD and by making the size of each
lighting module equal to an integral multiple of inch size.
CONSTITUTION: Electrical connectors of each lighting module(100) are
positioned in such a manner that the electrical connectors(111,112)
face each side of each lighting module. Also, the electrical connectors
are basically positioned in such a manner that the electrical connectors
face portions other than places at which normal lines are pulled down

onto each side of each lighting module from the most-outer circumference of each light-source component. Also, the
electrical connectors face two sides opposed to each other, and are positioned at the same position in a direction
perpendicular to the two sides. Also, the electrical connectors are positioned in such a manner that the electrical connectors
are opposed to each other when the same lighting modules are made adjacent to each other by being made successive in a

flat- surface manner,

copyright KIPO 2006

Legal Status

Date of request for an examination (20050524)
Notification date of refusal decision (00000000}

Final disposal of an application (registration)

Date of final disposal of an application (20061214)
Patent registration number (1006830340000)

Date of registration (20070208)

Number of opposition against the grant of a patent ()
Date of opposition against the grant of a patent (00000000)
Number of trial against decision to refuse ()

Date of requesting trial against decision to refuse ()
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Document Description Start End
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If a new application is being filed and the application includes the necessary components for a filing date (see
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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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PT(-1380 (Rev. 09-2007)

Approved for use through 02/28/2010. OMB 0651-0021

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

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

TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY'S gffgfgg;&g&%‘?
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.5. APPLICATION NO. (if known, see 37 CFR 1.5}
CONCERNING A SUBMISSION UNDER 35 U.8.C. 371 EW
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE | PRIORITY DATE CLAIMED
PCT/KR2007/003806 8 August 2007 24 August 2006

TITLE OF INVENTION

LIGHT SOURCE APPARATUS AND LIQUID CRYSTAL DISPLAY HAVING THE SAME

APPLICANT{S} FOR DO/EO/US

Jun Seok PARK

Applicant herewith submits to the United States Designated/Elected Office {DO/EQ/US) the following items and other information:

1. This is a FIRST submission of items concerning a submission under 35 U.8.C. 371.
2.|:| This is 2 SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

3_ This Is an express request to bagin national examination procedures (35 U.S.C. 371(f)). The submission must
include items (5}, (6), (9) and (21) indicated below.

4 ] The US has been elected {Article 31).
5. A copy of the International Application as filed (35 U.S.C. 371 {c)(2))
a. is attached hereto (required only if not communicated by the international Bureau).
b.l____l has been communicated by the International Bureau.
c.l:l is not required, as the application was filed in the United States Receiving Office (RO/US).
G.D An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)).
a.|_—_| is attached hereto.
b.|:| has been previously submitted under 35 U.5.C. 154{d}{4).
7. Amendments to the claims of the International Application under PCT Article 19 {35 U.S.C. 371 (C)(3))
a.l__—l are attached hereto (required only if not communicated by the International Bureau).
b.|:| have been communicated by the International Bureau.
c.l___l have not been made; however, the time limit for making such amendments has NOT expired.
d. have not been made and will not be made.
B.D An English language transiation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c}{3)).

9.[ x | An oath or declaration of the inventor(s) (35 U.5.C. 371(c)4)).

10_l:| An English language translation of the annexes of the International Preliminary Examination Report under PCT
Avrticle 36 (35 U.S.C. 371(c)(5)).

ltems 11 to 20 below concern document(s) or information inciuded:
11. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12.D An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. A preliminary amendment.
14 x | An Application Data Sheet under 37 CFR 1.76.
15.l:| A substitute specification.
1G_|:| A power of attorney and/or change of address letter.
17.D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 — 1.825.
18.|:' A second copy of the published International Application under 35 U.8.C. 154{d){4).
19.I:, A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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PTO-1390 (Rev. 09-2007)
Approved for use through 02/28/2010. OMB 0651-0021

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

Under the Paperwork Reduction Act of 1995, na persans are required to respond to a collection of information unless it displays a valid OMB control number.

U.S. APPLICATION NO. (if known, see 37 GFR 1.5} INTERNATIONAL APPLICATION NO.
NEW PCT/KR2007/003806

ATTORNEY'S DOCKET NUMBER
3449-0920PUS1

20.[ x] Cther items or information: ~ PCT/ASA/237 (5 pages) and PCT/ISA/210;
7 shests formal drawings

The following fees have been submitted CALCULATIONS PTO USE ONLY
21.[x] Basic national fee (37 CFR 1.492(a))... $ 310.00
22[x] Examination fee (37 CFR 1.492(c))

If the written opinion prepared by ISA/US or the international preliminary examination report
prepared by IPEAAUS indicates all claims sat|sfy provisions of PCT Article 33(1 )-{4) e 30 $ 210.00
All other situations  .......cooooieiiieieieee 3210
23, Search fee (37 CFR 1.492(b))
If the wrilien opinion of the 1ISA/US or the international preliminary examination report prepared by

IPEAUS indicates all claims satisfy provisions of PCT Ariicle 33(1)-(4} .. .30
Search fee (37 CFR 1.445(a)(2)) has been pald on the international application to the USPTO as an

Intemational Searching Authority .......... ...$100 $ 410.00
International Search Report prepared by an nISA other than the US and provtded 10 lhe Off ce or

prewously communicated to the US by the IB.. R ...§410
All other sil IS e enmeensmrerassermsecmnestrre et $5‘10

TOTAL OF 21,22 and 23 = 3 930.00
Additional fee for specification and drawings filed in paper aver 100 sheets (excluding
sequence listing in compliance with 37 CFR 1.821(c) or (e) or in an electronic medium or
computer program listing in an electronic medium} (37 CFR 1.492(j)).
The fee is $260 for each additional 50 sheets of paper or fraction thereof.
Total Sheels Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number}
25 -100= 150 = x $260.00 $
Surcharge of $130 for furnishing any of the search fee, examination fee, or the oath or declaration $
after the date of commencement of the national stage {37 CFR 1.492¢h)}.
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 20-20 = 0 % X  $50 0.00
Independent claims 3.-3-= 0 x x $210 0.00
MULTIPLE DEPENDENT CLAIM(S} (if applicable) + +  $370
TOTAL OF ABOVE CALCULATIONS = $ 930.00
Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by ¥2.
SUBTOTAL=| § 930.00
Processing fee of $130.06 for furnishing the English translation later than 30 menths from the eatliest $
claimed priority date (37 CFR 1.492()).
TOTAL NATIONAL FEE=| §
Fee for recording the enclosed assignment (37 CFR 1.21{h)}. The assignmeni must be acccmpanled $
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property
$
TOTAL FEES ENCLOSED = | § 930.00
Amount to be $
refunded:
Amount to be $ 930.00

charged
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PTO-1390 (Rev. 09-2007)

Approved for use through 02/28/2010. OMB 0651-0021

U, 8. Patent and Trademark Cffice; 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 contral number.

a-l:l A check in the amount of $ to cover the above fees is enclosed.

b- Please charge my Deposit Account No. 02-2448 in the amount of § 930.00 to cover the above fees.

‘3- The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No. 02-2448 .

d-l:‘ Fees are to be charged to a credit card. WARNING: Information on this fanm may become public. Credit card information should
not be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be

ADVISORY: If filing by EFS-Web, do NOT attach the PTQ-2038 form as a PDF along with your EFS-Web submission. Please
be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To
protect your information, it is recommended paying fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a)} or (b)) must be
filed and granted to restore the Internationat Application to pending status.

H <20, 753

SIGNATURE

SEND ALL CORRESPONDENCE TO:

\_ ~_James T. Eller, Jr.

NAME
CUSTOMER NUMBER: 02292
January 18, 2008 39,538
leap REGISTRATION NUMBER

Page 3 of 3
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Application Data Sheet

Application Information

Application Type::

Subject Matter::
Suggested Group Art Unit::
CD-ROM or CD-R?::

Sequence submission?::

Computer Readable Form (CRF)?::

Title::

Attorney Docket Number::
Request for Early Publication?::
Request for Non-Publication?::
Small Entity?::

Petition included?::

Secrecy Order in Parent Appl.?::

Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Family Name::

City of Residence::

Country of Residence::

Street of maifing address::

City of mailing address::

Birch, Stewart, Kolasch & Birch, LLP

Regular

National Phase

N/A

None

None

No

LIGHT SOURCE APPARATUS AND LIQUID
CRYSTAL DISPLAY HAVING THE SAME
3449-0920PUS1

No

No

No

No

No

Inventor

Republic of Korea

Full Capacity

Jun Seok

PARK

Gwangju

Republic of Korea

205-1501, GS Green Xi 2-cha Apt.
Yangsan-dong, Buk-gu

Gwangju

Page # 1 Initial 01/18/08
JTE/eap
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Country of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number::

Representative Information

Representative Customer Number::

Domestic Priority Information

Foreign Priority Information

Republic of Karea
500-902

02292

02292

Country::

Application number::

Filing

Date:: | Priority Claimed::

Korea, Republic of

PCT/KR2007/003806

08/08/07

Yes

Assignee Information

Assignee name::

Street of mailing address::

City of mailing address::

Country of mailing address::

Postal or Zip Code of mailing address::

LG INNOTEK CO

., LTD.

33Fl, LG Twin Tower West
20, Yeouido-dong, Yecngdeungpo-gu

Seoul

Republic of Korea

160-721

Page # 2

Initial 01/18/08
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Docket No.: 3449-0920PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Jun Seok PARK

International Application No.: PCT/KR2007/003806
Application No.: NEW Art Unit: N/A
Filed: January 18, 2008 Examiner: Not Yet Assigned

For: LIGHT SOURCE APPARATUS AND LIQUID
CRYSTAL DISPLAY HAVING THE SAME

PRELIMINARY AMENDMENT

MS PCT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
INTRODUCTORY COMMENTS

The foilowing preliminary amendments and remarks are respectfully submitted in

connection with the above-identified application.
This amendment includes:
Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.

Birch, Stewart, Kolasch & Birch, LLP JTE/eap
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Application No.: NEW Docket No.: 3449-0920PUS1

AMENDMENTS TO THE SPECIFICATION

IN THE TITLE OF THE INVENTION:

Page 1:
Please amend the title of the Specification to read as:

LIGHT SOURCE APPARUATUS APPARATUS AND LIQUID CRYSTAL DISPLAY
HAVING THE SAME

2 JTE/eap
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Application No.: NEW Docket No.: 3449-0920PUS1

REMARKS

The Specification have been amended to correct typo graphical error. Claims 1-20 are

pending in this application.
Conclusion

Entry of the above amendments is earnestly solicited. An carly and favorable first action

on the merits is earnestly solicited.

Should there be any outstanding matters that need to be resolved in the present
application, the Examiner is respectfully requested to contact James T. Eller, Jr. (Reg. No.
39,538 ) at the telephone number of the undersigned below, to conduct an interview in an effort

to expedite prosecution in connection with the present application.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional
fees required under 37.C.F.R. §§1.16 or 1.14; particularly, extension of time fees.

Dated: January 18, 2008 Respectfully submitted,

%—James T. Eller, Jr.

Registration No.: 39,538
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000

Attorney for Applicant

H 4,753

3 JTE/eap
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: ’ : PCYI/KR2007/003806
- ATENT. COOPERATION TREATY |

From the . -
INTERNATIONAL SEARCHING AUTHORITY

To:
I;AW, Yong Noke P C T

3rd FL. Seoul Bldg., 736-17 Ycoksam—dong, Ga.ngnam—gu, WRITTEN OPINION OF THE
Seoul 135-080 Republic of Korea INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/monthfyear) 14 NOVEMBER 2007 (14.11.2007)

Applicant's or agent's file reference FOR FURTHER ACTION
FLGE-P07-015 . See paragraph 2 below
International application No. International filing date {dey/month/vear) Priority date(day/monthivear)

PCT/KR2007/003806 08 AUGUST 2007 (08.08.2007) 24 AUGUST 2006 (24.08.2006)

International Patent Classification (IPC) or both national classification and ipC

GO2F 1/13357(2006.01)i

Applicant ) .
LG INNOTEK CO., LTD et al

1. This opinion contains indications relating to the following items:
Box No. I Basis of the opinion

BoxNo. 1l Priority
Box No. Il  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

BoxNo. IV Lack of unity of invention

BoxNo.V  Reasoned siatement under Rule 43bis. 1(a)(i} with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

BoxNo. VI Certain documents cited
BoxNo. VIl Cerlain dcfects in the international application

Box No. VIII Certain observations on the international application

HO0 XOOOX

"|2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Awthority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chasen IPEA has notified the International Bureau under Rule 66, 1bis(b) that written
opintons of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a wrditten opirion of the IPEA, the applicant is invited to submit to the
IPEA a written teply together, where appropriate, with amendments, hefore the ex piration of 3 months from the date of mailing
of Form PCT/ISA/220 or beforc the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220,

3. For further details, see notes to Form PCT/ISA/220. e

Name and mailing address of the ISA/KR Date of completion of this opinion | Authorized officer

. - Korean Intellectual Property Office
g 920 Dunsan-dong, Seo-gu, Daejeon |14 NOVEMBER 2007 (14.11.2007)] YOU, Joo Ho

5.4 302-701, Republic of Korea
Facsimile No. 82-42-472-7140

Form PCT/ISA/237 (cover sheet) (April 2007)

Telephone No.82-42-481-569¢
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} WRITTEN OPINION OF THE International application No,
INTERNATIONAL SEARCH[NG AUTHORITY PCT/KR2007/003806

Box No. I Basis of this opinion
)F_.—

i. With regard to the language, this opinion has been established on the basis of :
g the international application in the language‘in which it was filed

D a translation of the international application into » which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a} and 23.1(b))

2. D ‘This opinion has been established taking inta agcount th

to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide
established on the basis of

© rectification of an abvious mistake authorized by or notified

and/or amino acid sequence disclosed in the international application, this opinion has been

a. type of material
I:[ a sequence listing
D table(s) related to the sequence listing

b. format of material

EI on paper

D in electroric form

c. ime of filing/furnishing
contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished snbsequently to this Authority for the purposes of search,

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been
filed or furnished, the required statements that the informaticn in the subsequent or additioan] copies is identical to that
in the application as filed or does not go beyond the application as fited, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No, IY(April 2007)
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WRITTEN OPINION OF THE Internaticnal application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2007/003806

Box No. V Reasoned statement under Rule 43bis, I (a)(i) with regard to novelty, inventive step or industriai applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N} Claimg  3~12, 14~16,19, 20 YES
Claims 1,2,13,17,18 NG
Inventive step (IS) Claims 37 10, 11, 12, 14~16, 19,20 YES
Claims  1:2.8,9,13,17,18 NG
Industrial applicability (JA)  Claims  1~20 YES
Claims  None NO

2. Citations and explanations :

Reference is made to the following documents:

D1: JP 2005-339881 ACHITACHI DISPLAYS LTD.) 08 December 2005
D2: ER 10-2006-59581 A(LG PHILLIPS LCD CO. . LTD.) 02 June 2006
D3: JP 2006-128125 A((LG PHILLIPS LCD CO., LTD.) 18 May 2006
D4: JP 2005-353498 A(SONY CORP.) 22 December 2005

D5: JP 06-334217 ACVICTOR CO OF JAPAN LTD.) 02 December 1994

1. Novelty and Tnventive Step
1.1 Independent Claim 1

Claim 1 deseribes a light source apparatus comprising: at Jleast ome module substrate
comprising comnecting terminals at hoth side ends thereof: a light emitting diode on
the module substrate; and a plurality of connecting subsirates connected to the
comecting terminals of the module substrate.

D1 describes a lighting unit comprising: a lighting module 100 comprising electrical
connectors 112 at both side ends thereof: a LED element 115 on the lighting module 100;
and a connecting jumper component 114 comnected to the electrical connecteor 112 of the
lighting module 100.

As all the features of claim 1 are the same as those of D1, claim 1 is anticipated by
Dl. Therefore, claim 1 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.2 Independent Claim 13

Claim 13 describes a light source apparatus comprising: a housing comprising a
receiving groove; at least one module substrate which is received in the housing and
has connecting terminals mounted at both side ends of the module substrate; a light
emitting diode on the module substrate; and a connecting substrate connected to the
conpnecting terminal of the module substrate.

FECEA 1 AT QIR PEnas )

D1 describes a lighting unit comprising: a lighting module 100 which is received in the
tighting unit and has electrical connectors 112 wmounted at both side ends of the
lighting module 100; a LED element 115 on the lighting module 100; and a commect ing -
jumper component 114 connected to the electrical commector 112 of the lighting module —
100. =
As all the features of claim 13 are the same as those of D1, claim 13 is anticipated by
D1l. Therefore, claim 13 lacks novelty and an inventive step under PCT Article 33(2)-
(3).

(Continued in Supplemental Box.)
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in case the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V. e
1.3 Independent Claim 18

Claim 18 describes a liquid crystal display comprising: a liguid crystal panel; and a
light unit disposed below the f[iquid crystal panel, wherein the light unit comprises a
housing comprising a receiving groove, at least one module substrate which is received
in the housing and has a first connecting terminal -and a second connecting terminal at
both end portions of the module substrate, a light emitting diode on the module
substrate, and a connecting substrate which is connected to the first comnecting
terminal of a first end of the module substrate or the second connecting terminal of a
second end of the module substrate.

D1 describes a liquid crystal display comprising: a liquid crystal; and a lighting uait
disposed below the liquid crystal, wherein the lighting unit comprises a lighting
module 100 which is received in the lighting unit and has electrical connectors 112
mounted at both side ends of the lighting module 100, a LED element 115 on the lighting
module 100, and a conmecting jumper component 114 which is connected to the electrical
comnectors 112 of the lighting module 100.

As all the features of claim 18 is the same as those of D1, claim 18 is anticipated by
D1. Therefore, claim 18 lacks novelty and an inventive step under PCT Article 33(2)-
(3).

1.4 Dependent Claim 2

Claim 2 depending on claim 1 describes that the connecting substrate comprises an
tntermediate connecting substrate connecting the connecting terminals of adjacent
module substrates to each other.

D1 describes that the connecting jumper component 114 is connected to the electrical
connectors 112 of the adjacent lighting modules 100.

As all the features of claim 2 are the same as those of DI, claim 2 is anticipated by
D1. Therefore, claim 2 lacks novelty and an inventive step under PCT Article 33(2)-(3).

1.5 Dependent Claims 3 to 7

Claims 3 to 7 depending on claim 1 describe the detailed structures of the connecting
substrates and the conmecting terminal.

Such characteristics vrelated to the structures of the connecting substrates and
external connecting substrates are not disclosed 1in, nor obvious over the prior art
documents. Therefore, claims 3 to 7 are novel and involve an inventive step under PCT
Article 33(2)-(3).

1.6 Dependent Claim 8

Claim & depending on claim 1 describes that the light emitting diode comprises at least
one LED chip having at least one color.

D1 does not show this feature, but D2 describes that a lamp part has at least one of
red, green and blue LED, and it would have been obvious to a2 person skilled in the art
to combine the features of D1 and D2, thereby arriving at claim 8. Therefore, claim 8
is novel under PCT Article 33(2), but lacks an inventive step under PCT Article 33(3).

(Continued on next page.)
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1.7 Dependent Claim 9

Claim 9 depending on claim 1 describes that the module substrate comprises a singie-
layer printed circuit board or a multi-layer printed circuit board.

D1 describes that the lighting module 100 comprises a single-layer substrate, but does
not describe that module substrate comprises a multi-layer printed circuit board.

however, D2 describes that a lower plate part 140 has a plurality of plates, and it
would have been obvious to a person skilled in the art to combine the features of DI
and D2, thereby arriving at claim 9. Therefore, claim 9 is novel under PCT Article
33(2), but lacks an inventive step under PCT Article 33(3).

1.8 Dependent Claims 10 to 12

Claims 10 and 12 depending on claim 1, and claim 11 depending on claim 8 describe the
detailed structure of the module substrate,

Such characteristics related to the structures of the module substrate are not
disclosed in, nor obvious over the prior art documents.

Therefore, claims 10 to 12 are novel and involve an inventive step under PCE Article
33(2)-(3).

1.9 Dependent Claims 14 to 16

Claims 14 to 16 depending on claim 13 describe the detailed structures of the
connect ing substrate.

Such characteristics related to the structures of the connecting substrate are not
disclosed in, nor obvious over the pricor art documents.

Therefore, claims 14 to 16 are novel and involve an inventive step under PCT Article
33(2)-(3).

1,10 Dependent Claim 17

Claim 17 depending on claim 13 describes that the module substrates are connected to
each other in series by the connecting substrate.

D1 describes that the lighting modules 100 are comnected to each other in series by the
connecting jumper component 114,

As all the features of claim 17 are the same as those of DL, claim 17 is anticipated by
D1, Therefore, c¢laim 17 lacks novelty and an inventive step under PCT Article 33(2)-
(3).

1.11 Dependent Claims 19 and 20»

Claims 19 and 20 depending on claim 18 describe the detailed structures of the module
substrate and the connecting substrate.

Such characteristics related to the structures of the module substrate and the
connect ing substrate are not disclosed in, nor obvicus over the prior art documents.
Therefore, claims 12 and 20 are novel and involve an inventive step under PCT Article
33(2>-(3).

2, Industrial Applicability

All claims are considered to be industrially applicable under PCT Article 33(4).
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INFORMATION DISCI.OSURE STATEMENT (IDS)

MS PCT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark Office
is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully requested
that the information be expressly considered during the prosecution of this application, and that

the references be made of record therein and appear among the “References Cited” on any patent

to 1ssue therefrom.

This Information Disclosure Statement accompanies the new patent application submitted

herewith. BA corresponds to AA and BC corresponds to AB.
A summary/abstract franslation of the non-English language references is enclosed.

In accordance with 37 CFR 1.98(a)(2)(ii), Applicant has not submitted copies of U.S.
patents and U.S. patent applications. Applicant submits herewith copies of foreign patents and

non-patent literature in accordance with 37 CFR 1.98(a)(2).
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Application No.: NEW Docket No.: 3449-0920PUS1

A concise explanation of relevance of the items listed on form PTO/SB/08 is (1) given
and (2) in the form of an English language copy of a Search Report from a foreign patent office,

issued in a counterpart application, which refers to the relevant portions of the references.

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement
shall not be construed to mean that a scarch has been made or that no other material information
as defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing of this
Information Disclosure statement shall not be construed to be an admission that any patent,
publication or other information referred to therein is “prior art” for this invention unless

specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR

1.98 and the Examiner is respectfully requested to consider the listed references.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.

Dated: January 18, 2008 Respectfully submitted,

By ' ‘## <0 733
X]ﬂmes T. Eller, Jr. )

Registration No.: 39,538

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000
Attorney for Applicant
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LIGHTING DEVICE, LIGHTING MODULE, AND LIQUID CRYSTAL DISPLAY
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Publication date: 2005-12-08 = US2005265051 (A1)
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Report a data error here

Abstract of JP2005339881 _

PROBLEM TO BE SOLVED: To provide a high-
performance lighting device with low cost without
unevenness of light nor picture quality defect, as
well as a lighting module and high-picture-quality
liquid crystal display using the same.
SOLUTION: In the lighting device with an area
expanded by arranging a plurality of lighting
modules 100 in plane-shape, an outer shape of
the lighting module 100 is rectangular with an
aspect ratio of around 16:9 or around 4:3, and a
diagonal size is integral muitiple of around cne
inch (25 mm). Electric contact parts 111, 112 are

mainly arranged face to face with a part other

than a place where a perpendicular line is drawn
on each side of the lighting madule from an

outermost periphery of a light source part 115,
facing opposing two sides and arranged at the
same positions on a direction perpendicular to

the two sides, or so as to be opposed when the

same lighting modules are made adjacent in
plane continuously.
COPYRIGHT: (C)2006,JPO&NCIPI
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(19 G KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11)Publication number:
(43)Date of publication of application:

1020060059581 A
02.06.2006

{21)Application number: 1020040098708

(22)Date of filing:  29.11.2004

{71)Applicant:

(72)Inventor:

KIM, BYOUNG CHUL

{51)int. CI GO02F 1/13357  20060101AFI20050104BHKR

LG.PHILIPS LCD CO., LTD,

{54) BACK-LIGHT UNIT, AND DISPLAY DEVICE
IMPROVING SPOT GENERATION
PHENOMENON ON PANEL AND USING THE
SAME

(57) Abstract:

PURPOSE: A display unit is provided to improve a spot
generation phenomenon on a panel due to characteristics
of an LED(Light Emitting Diode) light by installing a
light controlling device on an upper part of a lamp.

CONSTITUTION: An optical sheet part{110) is positioned
on a lower part of a display panel, and has at least
more than one of optical sheets(111,112,113). A lamp
pait(130) has at least more than one of red, green and
blue lamp(131) and a lamp supporting bar(132) for fixing
the lamp. The lamp is an LED lamp. A lower plate
part(140) is positioned under a lamp light controlling
part(150) and the lamp part. The lower plate part has at
least one plate which for connecting/fixing and
heat-radiating the lamp. A light guide plate(120) Is
disposed between the lamp and the optical sheet part. At
least one lamp light controlling part is installed under
the light guide plate. The lamp light controlling part
has a function for reflecting or transmitting light, and
eliminates a spot occurred on a panel.
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Abstract of JP2006128125

PROBLEM TO BE SOLVED: To provide a light-
emitting diode backlight device allowing
improvement of efficiency of light-emitting diode
backlight by mounting a plurality of light-emitting
diodes and a plurality of drive elements to the
same printed circuit board, and to provide a liquid
display device equipped therewith.

SOLUTION: This light-emitting diode backlight
device includes: the printed circuit board; the
plurality of light-emitting diodes mounted to the
printed circuit board; the plurality of drive
elements each driving each the light-emitting -
diode, mounted to the printed circuit board; and a Bt
control part electrically connected to the printed
circuit board, controlling each the drive element.
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Abstract of JP2005353498

PROBL.EM TO BE SOLVED: To realize bright
display with a lot of light emitting dicdes,
simplification of wiring, and prevention of
miswiring. B

SOLUTION: The device comprises light
emitting blocks 18 having wiring boards 19, a
lot of light emitting diodes 12 mounted on the
boards, and first and second connectors 20a
and 20b mounted on the boards at both ends
in the longitudinal direction of the boards and
one end in the width direction of them. The
longitudinal ends of plurality of light emitting
blocks 18 are faced one another to build up a
light emitting array 11. A plurality of the light
emitting arrays are faced with a liquid crystal
panel 5 in parallel with back panels 19 one
after another.
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Report a data error here

Abstract of JP6334217

PURPOSE:To enhance productivity by

interconnecting the electrodes without using O AXF - F( RREH )
the wire bonding or the like. 2 A LED Buw
CONSTITUTION:In the LED array device in

which LED chips 10 and driving 1Cs 11

therefor are arranged on a substrate 7 and the

LED electrodes 10A are connected electrically

with IC electrodes 11A, the LED chips and the 3

driving ICs are juxtaposed through slight gaps

and a conductive member exhibiting

conductivity through heat treatment, e.g. an [
LED

anisotropic conductive sheet or a metal chip 9

fusible through heat treatment and spreading,

is interposed therebetween. Consequently,

each LED and corresponding 1C electrode can

be electrically connected simultaneously by 8
further applying or not applying pressure ’ el
through heat treatment.

1| BBR TG
e 0 LERY 27
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[DESCRIPTION]

[Invention Title]
LIGHT SOURCE APPARUATUS AND LIQUID CRYSTAL DISPLAY HAVING THE
SAME

[Technical Field]
The embodiment relates to a light source apparatus and a liquid crystal display having
the same.

[Background Art]
Display apparatuses include Cathode Ray Tube (CRT), a Liquid Crystal Display (LCD)
using an electro-optic effect, a Plasma Display Panel (PDP) using a gas-discharge and
an Electro Luminescence Display (ELD) using electro-luminescence effect. Among the
display apparatuses, the study on the LCD has been actively performed.
The LCD is a light receiving device that displays an image by controlling the amount of
light from the outside, so that the LCD requires additional external light source, such as
a backlight unit.
The backlight unit employs a Light Emitting Diode (LED) or a light emitting lamp, such
as a Cold Cathode Florescent Lamp (CCFL).

[Disclosure]

[Technical Problem]
The embodiment provides a light source apparatus and a liquid crystal display having
the same, in which a mechanical connection structure and an electrical connection
structure of a module substrate for the LED are improved.
The embodiment provides a light source apparatus, allowing a connecting substrate to
be provided at both end portions of a module substrate of the LED.

[ Technical Solution]
An embodiment provides a light source apparatus, comprising: at least one module
substrate comprising connecting terminals at both side ends thereof, a light emitting
diode on the module substrate, and a plurality of connecting substrates connected to
the connecting terminals of the module substrate.
An embodiment provides a light source apparatus, comprising: a housing comprising a

receiving groove, at least one module substrate which is received in the housing and

1
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has connecting terminals mounted at both side ends of the module substrate, a light
emitting diode on the module substrate; and a connecting substrate connected to the
connecting terminal of the module substrate.
An embodiment provides a liquid crystal display, comprising: a liquid crystal panel, and
a light unit disposed below the liquid crystal panel, wherein the light unit comprises a
housing comprising a receiving groove, at least one module substrate which is received
in the housing and has a first connecting terminal and a second connecting terminal at
both end portions of the module substrate, a light emitting dicde on the module
substrate, and a connecting substrate which is connected to the first connecting
terminal of a first end of the module substrate or the second connecting terminal of a
second end of the module substrate.

[Advantageous Effects]
According to the embodiment, the module substrates for the LED are connected
through the connecting scheme, so that an additional module substrate for the LED is
not necessary.
In addition, the connecting substrates are employed on the connection portion of the
module substrates for the LED, so that electrical reliability is enhanced and the
mechanical strength is enhanced between the module substrates for the LED.
In addition, the reflection efficiency of the LED module substrate can be improved.
Further, the heat emission efficiency of the LED module substrate is enhanced.

[ Description of Drawings]
FIG. 1 is an exploded perspective view representing a liquid crystal display according to
the embodimént;
FIG.2is a plén view representing a light unit shown in FIG. 1;
FIG. 3 is a plan view representing a module substrate according to the embodiment;
FIG. 4 is a side view representing the module substrate shown in FIG. 3;
FIG. 5 is a plan view representing a Light Emitting Device (LED) bar according to the
embodiment;
FIG. 6 is a side view representing the LED bar shown in FIG. 5;
FIG. 7 is a view reprgsenting an example of the connection structure between module

substrates according to the embodiment;
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FIG. 8 is a view representing an example of the connection structure in end portions of
a termination module substrate;
FIG. 9 is a partially detailed plan view representing the module substrate according to
the embodiment; and
FIG. 10 is an enlarged side-sectional view representing the module substrate according
to the embodiment.

[Best Model
Hereinafter, the embodiment will be described with reference to accompanying
drawings.
FIG. 1 is an exploded perspective view representing a liquid crystal display according to
the embodiment.
Referring to the FIG. 1, the liquid crystal display 100 includes a light unit 101 and a
liquid crystal panel 105.
The light unit 101 serves as a light source for an illumination apparatus or a display
apparatus. Such a light unit 101, for example, is disposed below the liquid crystal panel
105 to radiate light to the liquid crystal panel 105.
The light unit 101 includes a housing a 110 and LED bar 120 including a module
substrates 121, 122 and 123. Receiving groove 111 is formed in the housing 110, and
at least one row of LED bar 120 is received in the receiving groove 111. Side surfaces
112 of the housing 110 have an inclination structure so as to serve as a reflecting plate.
A LED bar 120 includes A plurality of module substrate 121, 122 and 123 which are
connected each other. The module substrates 121, 122 and 123 may have the same
type, and two rows of light emitting diodes are mounted on the module substrates 121,
122 and 123. In the emt;odiment, the number of module substrates connected each
other for forming the LED bar, and the number or rows of the light emitting diodes are
not limited. At least one LED bar 120 or at least one module substrate provided in the
light unit 101 can be used as a light source apparatus, respectively.
The liquid crystal panel 105 displays an image corresponding to an input image signal
by using the light source provided from the light unit 101. Such a liquid crystal panel 105,
for example, includes a Thin Film Transistor (TFT) substrate on which thin film

transistors are prepared in the form of matrix, a color filter substrate coupled to the TFT
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substrate while facing the TFT substrate, a liquid crystal layer which controls the light
transmittance according to an electric field formed between the TFT substrate and the
color filter substrate, and a spacer which maintains a distance between the TFT
substrate and the color filter substrate. In addition, polarizing plates can be provided at
both side ends of the liquid crystal panel. The embodiment does not limit the type and
material for the liquid crystal panel.

fn addition, optical sheets (not shown) can be provided between the liquid crystal panel
105 and the module substrates 121, 122 and 123 in the light unit 101. The optical
sheets may include a prism sheet, a diffusion sheet, etc. In addition, a reflecting sheet
may be provided in the housing 110.

FIG. 2 is a plan view representing the light unit according to the embodiment.

Referring to the FIG. 2, the LED bar 120 includes a plurality of module substrates 121,
122 and 123 and connecting substrates 140, 145 and 150.

The module substrates 121, 122 and 123 include a light emitting diode 125, connecting
terminals 126 and 127 (see, FIG. 3), a guide hole 128 and a screw-coupling hole 129,
respectively. The module substrates 121, 122 and 123 can be prepared as a single-
layer substrate or a multi-layer substrate by using a resin-based material, such as FR-4
based resin or Composite Epoxy Materials Grade 3 (CEM-3), or a ceramic-based
material. In addition, the module substrates 121, 122 and 123 can be prepared in the
form of a flexible substrate.

The connecting substrate 140, 145 and 150 include an intermediate connecting
substrate 140, a termination connecting substrate 145 and an external connecting
substrate 150, and the intermediated connecting subsirate 140 is used to connect the
module substrates 121, 122 and 123 with each other, or to connect module substrates
121, 122 and 123 with the exiernal connecting substrate 150. The termination
connecting substrate 145 is mounted on the end portion of a third module substrate 123,
so that the end portion of the third module substrate 123 is provided as a closed loop.
The external connecting substrate 150 is connected to a first module substrate 121
through the intermediated connecting substrate 140, so that the external connecting
substrate 150 is connected to an external LED driver (hot shown).

The module substrates 121, 122 and 123 are electrically connected to each other by
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means of three connecting substrates 140, 145 and 150, so that one LED bar 120 is
formed.

A guide pin (not shown) is inserted into the guide hole 128, thereby maintaining a
distance between the module substrates 121, 122 and 123 and other objects (not
showny), for example, optical sheets. The guide hole 128 may be prepared in various
forms, such as a circle and an oval, without limitation.

The module substrates 121, 122 and 123 are fixed by means of a screw (not shown)
which passes through the screw-coupling hole 129 to be coupled to the housing 110 or
other elements, for example, a heat sink. The coupling device, such as a screw, can be
changed and a boding device, other than the coupling device, can be employed.

FIG. 3 is a pian view representing the module substrate according to the embodiment,
and FIG. 4 is a side view representing the module substrate shown in FIG. 3.

Referring to FIGS. 3 and 4, the light emitting diodes 125 mounted on the module
substrate 121 can be prepared as at least one LED chip. For instance, the light emitting
diode 125 can be provided as a package including a red LED chip 125A, a green LED
chip 125B and a blue chip 125C, or a package including at least one blue LED chip and
a fluorescent material. The number and the type of the LED chip or the type of the
package is not limited.

A first connecting terminal 126 and a second connecting terminal 127 are formed at
both end portions of the module substrate 121. The number of pins on the first
connecting terminals 126 is identical to that of the second connecting terminals 127.
The function of the pins varies according to the LED chips 125A, 125B and 125C. The
first and second connecting terminals 126 and 127 can be changed depending on the
number or type of the LED chips 125A, 125B and 125C.

FIG. 5 is a plan view representing the LED bar according to the embodiment, and FIG. 6
is a side view representing the LED bar shown in FIG. 5.

Referring to FIGS. 5 and 6, the external connecting substrate 150, and the first to third
module substrates 121, 122 and 123 are connected in series in the LED bar 120.

The external connecting substrate 150 is connected with the first module substrate 121
by the intermediate substrate 140. The intermediate substrate 140 connects a fifth

connecting terminal 151 of the external connecting substrate 150 with a first connecting
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terminal 126 of the first module substrate 121. The external connecting substrate 150 is
connected with the LED driver through an external connector.

The first and second module substrates 121 and 122 are connected to each other by
the intermediate connecting substrate 140, and the second and third module substrates
122 and 123 are connected to each other by the intermediate connecting substrate 140.
The intermediate connecting substrate 140 connects a second connecting terminal 127
of the first module substrate 121 with the first connecting terminal 126 of the second
module substrate 122, and connects the second connecting terminal 127 of the second
module substrate 122 with the first conneciing terminal 126 of the third module
substrate 123.

The third module substrate 123 serves as an end portion of the LED bar, and is
connected to the termination connecting substrate 145. The termination connecting
substrate 145 is connected fo the second connecting terminal 127 of the third module
substrate 123, allowing the end portion of the third module substrate 123 to form a
closed loop.

The first and second connecting terminals 126 and 127 according to the embodiment
are disposed on the first to third module substrates 121, 122 and 123. However, the first
and second connecting terminals 126 and 127 can be disposed under the first to third
module substrates 121, 122 and 123. In this case, the intermediate connecting
substrate 140 and the termination connecting substrate 145 can be disposed under the
module substrates 121, 122 and 123.

As described above, the first to third module substrates 121, 122 and 123 are
connecied to each other in series by means of the connecting substrates 140, 145 and
150, so that the strength between the first to third module substrates 121, 122 and 123
is enhanced. In this case, at least one of the connecting substrates 140, 145 and 150 is
provided as a flexible substrate.

Connecting substrates 140, 145 and 150 can be mounted on the first to third module
substrates 121, 122 and 123 by a surface mounting technology (SMT). That is, the first
to third module substrates 121, 122 and 123 and the external connecting substrate 150
are disposed in series, and a cream solder is coated on the connecting terminals 126,

127 and 151. Then, the intermediate connecting substrate 140 and the termination
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connecting substrate 145 are disposed on the connecting terminals 126, 127 and 151,
and then a reflow soldering process is performed. Accordingly, the first to third module
substrates 121, 122 and 123 are electrically connected with the connecting substrates
140, 145 and 150.

FIG. 7(A) is a view representing fwo module substrates coupled to each other, and FIG.
7(B) is a rear view representing the intermediate connecting substrate.

Referring to FIG. 7 (A) and (B), the second connecting terminal 127 of the first module
substrate 121 corresponds to the first connecting terminal 126 of the second module
substrate 122, and the third connecting terminal 141 matches with the first and second
connecting terminals 126 and 127 that correspond to each other. In this case, the third
connecting terminal 141 is bonded to the first and second connecting terminals 126 and
127 by the SMT. Accordingly, R1 pads and R2 pads, G1 pads and G2 pads, and B1
pads and B2 pads of the connecting terminals 126 and 127 are connected with R1 pads
and R2 pads, G1 pads and G2 pads, and B1 pads and B2 pads of the connecting
terminal 141, respectively.

FIG. 8(A) is a view representing the second connecting terminal of the third module
substrate, and FIG. 8(B) is a rear view representing the termination connecting
substrate.

Referring to FIG. 8, the second connecting terminal 127 of the third module substrate
123 corresponds to a fourth connecting terminal 146 of the termination connecting
substrate 145.

In a fourth connecting terminal 146 of the termination connecting substrate 145, the R1
pad 146A is connected to the R2 pad 1468 by a first closed circuit pattern 146C, the G1
pad 147A is connected to the G2 pad 147B by a second closed circuit pattern 147C,
and the B1 pad 148A is connected to the B2 pad 148B by a third closed circuit pattern
148C. The fourth connecting terminal 146 of the termination connecting substrate 145
having the first to third closed circuit patterns 146C, 147C and 148C is connected with
the second connecting terminal 127 of the third module substrate 123, so that the
second connecting terminal 127 of the third module substrate 123 forms the closed loop.
That is, the closed circuit pattern 146C, 147C and 148C allow the pads R1 and R2, G1
and G2, and B1 and B2 of the same LED chip to be connecied in series, so that the end

7

Hisense Exhibit 1002, Page 231 of 253
Hisense USA Corp. v. Light Guide Innovations LLC
IPR2025-01537



portion of the LED bar forms the closed loop circuit.

As described above, the end portion of the module substrate 123 forms the closed locop
by using the termination connecting substrate 145 having the closed loop pattern, so '
that the module substrate having the closed circuit pattern at the end portion does not
need to be separately manufactured.

FIG. 9 is partially detailed view representing a circuit pattern of the module substrate
according to the embodiment.

Referring to FIG. 9, a predetermined circuit pattern 135 is formed on the module
substrate 121, and a plurality of lead electrodes 131 are formed on a region where the
LED chips 125A, 125B and 125C are mounted. Such circuit patiern 135 and the lead
electrode 131 are connected by a plating line 136, thereby forming the closed circuit of
the plating line.

In addition, a plating layer is formed through an electro-plating process by providing
power to plating power lines 139A and 139B. That is, a silver plating layer or a gold
plating layer is formed on the circuit pattern 135 and the lead electrode 131 by the
electro-plating process. The process of forming the plating layer is not limited to the
electro-plating process.

In addition, at least one drilling point 136A is formed on the plating line 138. The drilling
peint 136A is to open the closed circuit of the plating line 1386 in the drilling process. The
drilling point 136A of the plating line 136 is prepared in the form of a hole by the drilling
process to dissipate heat generated from the module substrate 121.

In addition, a test pad terminal 135A for testing the LED chips 125A, 125B and 125C is
formed on the circuit pattern 135 of the module substrate 121. The test for each LED
chip is performed through the test pad terminal 135A.

In addition, the silver plating layer is formed on the lead elecirode 131 in the light
emitting diode 125, and white ink is coated on the module substrate 121, except for the
lead electrode 131 to improve the reflection efficiency. That is, white ink is coated on the
module substrate 121, except for the lead electrode 131 of the light emitting diode 125,
so that the light generated from the LED chips 125A, 125B and 125C is reflected,
thereby improving the reflection efficiency. In addition, a barrier 134 may be formed at

an outer line of the light emitting diode 125, and the barrier 134 maintains a molding
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configuration when a molding process is performed using a molding material, and
prevents the molding material from overflowing to exterior.
Although the LED chips 125A, 125B and 125C have been described in that they have a
structure bonded by a wire 124, other bonding scheme (such as a flip chip scheme) can
be employed according to the structure of the semiconductor structure. The
embodiment does not limit the bonding structure for the LED chips. In addition, a
protection device for protecting the LED chips can be mounted on the LED chips.
FIG. 10 is a sectional view representing the module substrate 121 according to the
embodiment.
Referring to 10, the module substrate 121 includes multi-layer substrates 121A, 121B
and 121C, in which multi-copper layers 131A, 131B and 131D are provided below the
lead electrode 131. The LED chip 125A is mounted on the lead electrode 131, and a
first copper layer 131A primary conducts the heat generated from the LED chip 125A,
and a second copper layer 131B and a third copper layer 131D emit the heat conducted
from the first copper layer 131A through a via hole 131C and the third copper layer 131
D. In the module substrate 121, the heat emission characteristic of the light emitting
device can be improved by the multi-copper layers.
In addition, the silver plating layer 132 is formed at a lower surface of the module
substrate 121 as a boftom surface . The silver plating layer 132 reduces the heat
resistance in the bottom layer of the module substrate 121, and improves the heat
conductivity.
Although the exemplary embodiments of the present invention have been described, it
is understood that the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present invention as hereinafter
claimed.

[Industrial Applicability]
According to the embodiment, the module substrates for the LED are connected
through the connecting scheme, so that an additional module substrate for the LED is
not necessary.

In addition, the connecting substrates are employed on the connection portion of the
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module substrates for the LED, so that electrical reliability is enhanced and the
mechanical strength is enhanced between the module substrates for the LED.

In addition, the reflection efficiency of the LED module substrate can be improved.
Further, the heat emission efficiency of the LED module substrate is enhanced.

In addition, the light unit including the LED module substrate can be provided in the
form of the LED bar by using the connecting substrates.
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[CLAIMS]

[Claim 1]
A light source apparatus comprising:
at least one module substrate comprising connecting terminals at both side ends
thereof;
a light emitting diode on the module substrate; and
a plurality of connecting substrates connected to the connecting terminals of the module
substrate.

[Claim 2]
The light source apparatus as claimed in claim 1, wherein the connecting substrate
comprises an intermediate connecting substrate connecting the connecting terminals of
adjacent module substrates to each other.

[Claim 3]
The light source apparatus as claimed in claim 1, wherein the connecting substrate
comprises a termination connecting substrate, by which the connecting terminal
provided at a second end of a final module substrate of the module substrates is
prepared as a closed loop circuit.

[Claim 4]
The light source apparatus as claimed in claim 1, wherein the connecting substrate
comprises an external connecting substrate which is disposed at a first end of a first
module substrate of the module substrates, and an intermediate connecting substrate
which connecis the connecting terminal of the first module substrate with the external
connecting substrate and/or between the connecting terminal of the module substrates.

[Claim 5]
The light source apparatus as claimed in claim 4, wherein the connecting substrate
comprises a connecting terminal, which corresponds to at least one of connecting
terminals provided at both side ends of the module substrate.

[Claim 6]
The light scurce apparatus as claimed in claim 4, wherein the external connecting
substrate comprises an external connector to which a light emitting diode driver is

connected.
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[Claim 7]
The light source apparatus as claimed in claim 5, wherein the connecting terminal is
formed on the module substrate or under the module substrate, and the intermediate  *
connecting substrate is mounted on the external connecting substrate and on the
connecting terminals between plural module substrates.
[Claim 8]
The light source apparatus as claimed in ¢claim 1, wherein the light emitting diode
comprises at least one LED chip having at least one color.
[Claim 9]
The light source apparatus as claimed in claim 1, wherein the module substrate
comprises a single-layer printed circuit board or a multi-layer printed circuit board.
[Claim 10]
The light source apparatus as claimed in claim 1, wherein the module substrate
comprises a multi-copper layer and a via hole formed in the module substrate, and a
silver plating layer formed on a bottom surface of the module substrate.
[Claim 11]
The light source apparatus as claimed in claim 8, wherein the module substrate
includes a test pad terminal for testing the LED chip.
[Claim 12]
The light source apparatus as claimed in claim 1, wherein the module substrate
comprises white ink coated on the module substrate, except for a region where the LED
chip is mounted.
[Claim 13]
A light source apparatus comprising:
a housing comprising a receiving groove;
at least one module substrate which is received in the housing and has connecting
terminals mounted at both side ends of the module substrate;
a light emitting diode on the module substrate; and
a connecting substrate connected to the connecting terminal of the module substrate.
[Claim 14]

The light source apparatus as claimed in claim 13, wherein the connecting substrate
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comprises an external connecting substrate, which is provided at one end of a first
module substrate of the module substrates to supply a driving power.

[Claim 15]
The light source apparatus as claimed in claim 14, wherein the connecting substrate
comprises a plurality of intermediate connecting substrates which connect both
connecting terminals of a plurality of module substrates and/or between the external
connecting substrate and the first connecting terminal of the first module substrate.

[Claim 16]
The light source apparatus as claimed in claim 13, wherein the connecting substrate
comprises a termination connecting substrate, which allows a connecting terminal
provided at a second end of a final module substrate of the module substirates to be
feedback in a form of a closed loop.

[Claim 17]
The light source apparatus as claimed in ¢claim 13, comprising at least one LED bar, on
which the module substrates are connecied to each other in series by the connecting
substrate.

[Claim 18]
A liquid crystal display comprising:
a liquid crystal panel; and
a light unit disposed below the liquid crystal panel,
wherein the light unit comprises a housing comprising a receiving groove, at least one
module substrate which is received in the housing and has a first connecting terminal
and a second connecting terminal at both end portions of the module substrate, a light
emitting diode on the module substrate, and a connecting substrate which is connected
to the first connecting terminal of a first end of the module substrate or the second
connecting terminal of a second end of the module substrate.

[Claim 19]
The liguid crystal display as claimed in claim 18, wherein the connecting substrate
comprises:
an external connecting substrate for external connection;

at least one intermediate connecting substrate comprising a third connecting terminal
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which connects the external connecting substrate with the first connecting terminal of
the first module substrate and/or between the connecting terminals of module
substrates; and
a termination connecting substrate which comprises a closed loop pattern and a fourth
connecting terminal for forming a second connecting terminal of a second end of a final
module substrate as a closed loop circuit.

[Claim 20]
The liquid crystal display as claimed in claim 19, wherein one of the module substrate,
the external connecting substrate, the intermediate substrate and the termination
substrate comprises a flexible substrate.
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[ABSTRACT]
Disclosed is a light source apparatus and a liquid crystal display having the same. The
light source apparatus comprises a housing comprising a receiving groove, at least one
module substrate which is received in the housing and has connecting terminals
mounted at both side ends of the module substrate, a light emitting diode mounted on
the module substrate, and a connecting substrate connected to the connecting terminal

of the module substrate.
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