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.
13/801,937 03/29/2016 9299730 71549/51437 6551
23363 7590 03/09/2016
Lewis Roca Rothgerber Christie LLP
PO BOX 29001

Glendale, CA 91209-9001

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 283 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):

Won-Se Lee, Yongin-City, KOREA, REPUBLIC OF;

Won-Kyu Kwak, Yongin-City, KOREA, REPUBLIC OF;

Se-Ho Kim, Yongin-City, KOREA, REPUBLIC OF;

SAMSUNG DISPLAY CO., LTD., Yongin-si, KOREA, REPUBLIC OF

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PART B - FEES) TRANSMITTAL
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PATENT
Date of Notice
of Allowanoce @ November 20, 2015

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

! hereby centify that ihis correspondence 18 being glectronically Med with the Unifed States
Patent and Trademark Office on-February 232, 2016 af or befors 1158 p.m. Pacific Tinre under
ihe Rules of 37 CFR § 1.8
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inventor c o Won-8e Les, stal, Confirmation No, 6551

Application No. © 13/801,937

Filed o March 13, 2013

Title C THIN FILM TRANSISTOR ARRBAY SUBSTRATE AND ORGANIC
LIGRT-EMITTING DIDDE DISPLAY

{Grp /Div, L 2822

Examingr : Thomas, Tonige M

Dockst No. > T15489/81437

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Maidl Stop Issue Fes

Commissionsr for Patents Post Office Box 26001
P.O. Box 1450 Glendale, CA 91208-8001
Alexandria, VA 22313-1450 February 22, 2016

Cormmissioner:

Applicant belisves the Examiner's stated reasons for allowance are
unnecessary. The Applicant dees nol necessarily agree with sach statement in the
reasons for allowance. While Applicant agrees that the claims are allowable, Applicant
does not acquiesce with each statement in the reasons for allowance, that patentability
requires each stated featurs exactly as expressed by the Examiner, nor that each stated
feature is required for patentability. '

Moreover, Applicant notes that there are some inconsisiencies between the claim
language cited by the Examiner in the siated reasons for allowance and the actusl claim
language. For example, the Examiner cites "a thin film transistor (TFT) array,” however,
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Appin No. 13/801,837
Stnt date February 22, 2016

independent claims 1, 3, and 5 actuslly recite "a thin film transistor (TFT} array
substrate ”

Respectiully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

s«*‘ ) % g"“? {:\ ;
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Electronic Patent Application Fee Transmittal

Application Number:

13801937

Filing Date:

13-Mar-2013

Title of Invention:

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

DIODE DISPLAY

First Named Inventor/Applicant Name:

Won-Se Lee

Filer: Jun-Young E. Jeon/Kelli Edmond
Attorney Docket Number: 71549/51437
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
BOE
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Extension-of-Time:
Miscellaneous:
Printed Copy of Patent - No Color 8001 1 3 3
Total in USD ($) 963
BOE
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Electronic Acknowledgement Receipt

EFS ID: 24984473
Application Number: 13801937
International Application Number:
Confirmation Number: 6551

Title of Invention:

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

DIODE DISPLAY

First Named Inventor/Applicant Name:

Won-Se Lee

Customer Number:

23363

Filer:

Jun-Young E. Jeon/Kelli Edmond

Filer Authorized By:

Jun-Young E. Jeon

Attorney Docket Number: 71549/51437
Receipt Date: 22-FEB-2016
Filing Date: 13-MAR-2013
Time Stamp: 18:54:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $963

RAM confirmation Number 6003

Deposit Account

Authorized User

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

EX1003
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
558657
1 Issue Fee Payment (PTO-85B) 71549.pdf no 1
457f56324b91659a87f74e43e3cfae0f5a653}
Warnings:
Information:
Post All C icati 443965
5 ost Allowance Communication - 71549¢.pdf no 2
Incoming
df867340ea467536f2976734d5e8db14e7
Warnings:
Information:
32423
3 Fee Worksheet (SB06) fee-info.pdf no 2
ele2accl152f3aecde899a33d6b7ca44c194
ab6a
Warnings:
Information:
Total Files Size (in bytes){ 1035045

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.

BOE
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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

I EXAMINER |
23363 7590 1112012015
CHRISTIE, PARKER & HALE, LLP THOMAS, TONIAE M
PO BOX 29001
Glendale, CA 91209-9001 I ART UNIT PAPER NUMBER |
2822
DATE MAILED: 11/20/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/801,937 03/13/2013 Won-Se Lee 71549/S1437 6551

TITLE OF INVENTION: THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE DISPLAY

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 02/22/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23363 7590 1172012015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
tates Postal Service with sufficient postage for first class mail in an envelope
CHRISTIE, PARKER & HALE, LLP States Postal Service with suffici for first cl il 1
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Glendale, CA 91209-9001

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/801,937 03/13/2013 Won-Se Lee 71549/51437 6551
TITLE OF INVENTION: THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE DISPLAY
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 02/22/2016

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
THOMAS, TONIAE M 2822 257-040000
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
a 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.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED 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. |
13/801,937 03/13/2013 Won-Se Lee 71549/S1437 6551
23363 7590 1172012015 I EXAMINER |
CHRISTIE, PARKER & HALE, LLP THOMAS, TONIAE M
PO BOX 29001
Glendale, CA 91209-9001 I ART UNIT PAPER NUMBER |

2822

DATE MAILED: 11/20/2015

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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

Page 3of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Notice of Allowability Eé?\lTA"Ee;H OMAS 2;‘2;’"“ File) Status

No

-- 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 the amendment filed on 10/26/2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1-19. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hftp:fwww.usplo.gov/patenis/int_events/gph/indax.jsp or send an inquiry to PPHieedhack@usplo.qov .

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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1. [X] Certified copies of the priority documents have been received.
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3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

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

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

[0 including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [[] Examiner's Amendment/Comment

2. [J Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20151109
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Application/Control Number: 13/801,937 Page 2
Art Unit: 2822

The present application has been examined under the pre-AlA first to invent

provisions. Claims 1-19 are currently pending.

Reasons for Allowance

The prior art of record does not anticipate, teach or suggest either a thin film
transistor (TFT) array or an organic light-emitting diode (OLED) display, substantially as
claimed, the TFT array or OLED display comprising: a capacitor, wherein the capacitor
comprises a lower electrode on a first insulation layer and an upper electrode arranged
to overlap with the whole lower electrode, such that the upper electrode extends beyond
an edge of the lower electrode, has an opening, and is insulated from the lower
electrode by a second insulation layer; an inter-layer insulation film; and a node contact
hole in the inter-layer insulation film and the second insulation layer, and within the
opening. Secondly, the prior art of record does not anticipate, teach or suggest either a
thin film transistor (TFT) array or an organic light-emitting diode (OLED) display,
substantially as claimed, the TFT array or OLED display comprising: a connection node
on the inter-layer insulation film and electrically coupling the lower electrode and at least
one TFT to each other through the node contact hole, wherein the upper electrode is
configured to receive a driving voltage through a driving voltage line formed from the
same layer as the connection node. Moreover, the prior art of record does not
anticipate, teach or suggest either a thin film transistor (TFT) array or an organic light-
emitting diode (OLED) display, substantially as claimed, the TFT array or OLED display

comprising: a driving TFT arranged to overlap with the capacitor, wherein a driving gate
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Application/Control Number: 13/801,937 Page 3
Art Unit: 2822

electrode of the driving TFT comprises the lower electrode. Therefore, the invention as
claimed is allowable over the prior art of record.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TONIAE THOMAS whose telephone number is
(5671)272-1846. The examiner can normally be reached on Monday through Friday from
8:00 a.m. to 5:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Brett A. Feeney can be reached on (571) 270-5484. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

TMT
12 November 2015

/BAC AU/
Primary Examiner, Art Unit 2822
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PATENT

RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP 2822

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

[ hereby certify that this correspondence is being electronically filed with the United States Patent and

Trademark Office on October 26, 2015 at or before 11: “m. Pacific Time under the Rules of
37CFR§ 1.8 '

Tammy Light@(n

Appl No. : 13/801,937 Confirmation No. 6551

Inventor : Won-Se Lee, et al.

Filed : March 13,2013

Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY

TC/A.U. . 2822

Examiner : Toniae M. Thomas

Docket No. 1 71549/81437

Customer No. : 23363

RESPONSE AFTER FINAL ACTION
Mail Stop AF

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 October 26, 2015
Commissioner:

The present response is being filed in response to the Office action of August 25, 2015.

List of the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Appln No. 13/801,937
Amdt date October 26, 2015
Reply to Office action of August 25, 2015

Listing of Claims:

1. (Previously Presented) A thin film transistor (TFT) array substrate comprising:
a substrate;
a first insulation layef on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an upper
electrode arranged to overlap with the whole lower electrode, the upper electrode extending
beyond an edge of the lower electrode and having an opening, wherein the upper electrode is

insulated from the lower electrode by a second insulation layer;
an inter-layer insulation film covering the capacitor;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole.

2. (Original) The TFT array substrate of claim 1, wherein the opening overlaps with

the lower electrode.

3. (Previously Presented) A thin film transistor (TFT) array substrate comprising:
a substrate;
a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an upper
electrode arranged to overlap with the whole lower electrode and having an opening, wherein the

upper electrode is insulated from the lower electrode by a second insulation layer;

2.
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Amdt. date October 26, 2015
Reply to Office action of August 25, 2015

an inter-layer insulation film covering the capacitor;

anode contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole,

wherein the upper electrode is configured to receive a driving voltage through a driving

voltage line formed from the same layer as the connection node.

4. (Original) The TFT array substrate of claim 3, wherein the driving voltage line is

coupled to the upper electrode through another contact hole in the inter-layer insulation film.

5. (Previously Presented) A thin film transistor (TFT) array substrate comprising:
a substrate;
a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an upper
electrode arranged to overlap with the whole lower electrode and having an opening, wherein the

upper electrode is insulated from the lower electrode by a second insulation layer;
an inter-layer insulation film covering the capacitor;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening;

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole; and
a driving TFT arranged to overlap with the capacitor,

wherein a driving gate electrode of the driving TFT comprises the lower electrode.

3
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Amdt date October 26, 2015
Reply to Office action of August 25, 2015

6. (Original) The TFT array substrate of claim 5, wherein the at least one TFT
comprises a compensation TFT coupled to the driving TFT and electrically coupled to the lower
electrode through the connection node, and wherein the compensation TFT is configured to

compensate for a threshold voltage of the driving TFT.

7. (Original) The TFT array substrate of claim 6, wherein a compensation gate

electrode of the compensation TFT is formed from the same layer as the lower electrode.

8. (Original) The TFT array substrate of claim 5, wherein the at least one TFT
comprises an initialization TFT electrically coupled to the lower electrode through the
connection node, and wherein the initialization TFT is configured to provide an initialization
voltage to the driving gate electrode of the driving TFT by being turned on in response to a

previous scan signal,

9. (Original) The TFT array substrate of claim 8, wherein an initialization gate

electrode of the initialization TFT is formed from the same layer as the lower electrode.

10. (Previously Presented) An organic light-emitting diode (OLED) display

comprising:
a substrate;
a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal;
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Reply to Office action of August 25, 2015

a data line and a driving voltage line crossing the scan line, the data line and the driving
voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a driving voltage;

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

film transistor (TFT) and a capacitor;
an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an
upper electrode arranged to overlap with the whole lower electrode, the upper clectrode
extending beyond an edge of the lower electrode and having an opening, wherein the upper

electrode is insulated from the lower electrode by the second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and the at least one TFT to each other through the node contact hole.

11.  (Original) The OLED display of claim 10, wherein the opening overlaps with the

lower electrode.

12. (Previously Presented) An organic light-emitting diode (OLED) display

comprising;
a substrate;
a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal;
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a data line and a driving voltage line crossing the scan line, the data line and the driving
voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a driving voltage;

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

film transistor (TFT) and a capacitor;
an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an
upper electrode arranged to overlap with the whole lower electrode and having an opening,

wherein the upper electrode is insulated from the lower electrode by the second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and the at least one TFT to each other through the node contact hole,

wherein the upper electrode is configured to receive a driving voltage through a driving

voltage line formed from the same layer as the connection node.

13.  (Original) The OLED display of claim 12, wherein the driving voltage line is

coupled to the upper electrode through another contact hole in the inter-layer insulation film,

14. (Previously Presented) An organic light-emitting diode (OLED) display

comprising:
a substrate;
a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal;
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a data line and a driving voltage line crossing the scan line, the data line and the driving
voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a driving voltage;

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

film transistor (TFT) and a capacitor;
an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an
upper electrode arranged to overlap with the whole lower clectrode and having an opening,

wherein the upper electrode is insulated from the lower electrode by the second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening;

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and the at least one TFT to each other through the node contact hole; and
a driving TFT arranged to overlap with the capacitor,

wherein a driving gate electrode of the driving TFT comprises the lower electrode.

15.  (Original) The OLED display of claim 14, wherein the at least one TFT comprises

a compensation TFT coupled to the driving TFT and electrically coupled to the lower electrode
through the connection node, and wherein the compensation TFT is configured to compensate

for a threshold voltage of the driving TFT.

16. ©  (Original) The OLED display of claim 15, wherein a compensation gate electrode

of the compensation TFT is formed from the same layer as the lower electrode.
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17. (Original) The OLED display of claim 14, wherein the at least one TFT comprises
an initialization TFT electrically coupled to the lower electrode through the connection node, and
wherein the initialization TFT is configured to provide an initialization voltage to the driving

gate electrode of the driving TFT by being turned on in response to a previous scan signal,

18.  (Original) The OLED display of claim 17, wherein an initialization gate electrode

of the initialization TFT is formed from the same layer as the lower electrode.

19.  (Original) The OLED display of claim 14, further comprising a switching TFT for
delivering the data signal to the driving TFT by being turned on by the scan signal.
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REMARKS/ARGUMENTS

Claims 1-19 were pending in this application when last examined by the Examiner.

Claims 3-9 and 12-19 are allowed and claims 1, 2, 10, and 11 are rejected. No claims have been
amended or canceled herein. In view of the remarks that follow, reconsideration and an early

indication of allowance of the now pending claims 1-19 are respectfully requested.

Rejections under 35 U.S.C. 103
Claims I, 2, 10 and 11 were rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being
unpatentable over Eom (US 2013/0063330 A1) in view of Lee et al. (US 2012/0146004 Al).
The Applicants submit that the March 14, 2013 publication date of Eom is after the

March 13, 2013 U.S. filing date of the present application. Therefore, the Applicants respectfully
submit that if Eom qualifies as a proper § 103 reference, it does so under § 102(e) and not under
§ 102(a) or (b).

STATEMENT OF COMMON OWNERSHIP

The Applicants submit that, at the time that the claimed invention was made, the subject
matter of Eom, and the claimed invention were both owned by Samsung Display Co., Ltd., as
evidenced by Eom's assignment (i.e., merger assignment) with the USPTO (Reel/Frame
029241/0599), executed on July 2, 2012 and recorded on September 21, 2012, and that of the
present application (Reel/Frame 029996/0823).

Therefore, pursuant to 35 U.S.C. § 103(c)(1), the Applicant submits that Eom may not be
used as a proper prior art reference in a 35 U.S.C. § 103(a) rejection of the claims in the present
application.

Accordingly, the Applicants respectfully request that the § 103(a) rejections of claims 1,

2,10, and 11 over Eom in view of Lee be withdrawn and that these claims be allowed.

Allowable Subject Matter

Applicants thank the Examiner for indicating that claims 3-9 and 12-19 are allowable.
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Concluding Remarks
In view of the foregoing remarks, Applicants eamestly solicit a timely issuance of a

Notice of Allowance with claims 1-19. If there are any remaining issues that can be addressed
over the telephone, the Examiner is cordially invited to call Applicants' agent at the number

listed below.

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

Daniel M. Ueno
Reg. No. 64,743
626/795-9900

DMUAII

TLL PAS1376424.1-*-10/26/15 1:13 PM

-10-
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(37 GFR 1.16(a), (b), or (c))
|:] SEARCH FEE N/A N/A N/A
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Application No. Applicant(s)
13/801,937 LEE ET AL.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
TONIAE THOMAS 2822 SN‘Z‘“S

-- 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 MONTHS 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) filed on 05/01/2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-19is/are pending in the application.
5a) Of the above claim(s) ___is/are withdrawn from consideration.
6 Claim(s) 3-9 and 12-19is/are allowed.

) (
7)X Claim(s) 1.2,10 and 11 is/are rejected.
8)[] Claim(s) is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 03/03/013is/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).

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).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date . ) ther: _.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150817
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Application/Control Number: 13/801,937 Page 2
Art Unit: 2822

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions. Claims 1-19 are currently pending.
2. The current Office action is in response to Applicant’s reply received on 01 May

2015.

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

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 2, 10 and 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being
obvious over Eom (US 2013/0063330 A1) in view of Lee et al. (US 2012/0146004 A1)'.
The applied references have a common assignee with the instant application.
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art
under pre-AlA 35 U.S.C. 102(e). This rejection under pre-AlA 35 U.S.C. 103(a) might be
overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not
claimed in the reference was derived from the inventor of this application and is thus not
an invention “by another”; (2) a showing of a date of invention for the claimed subject
matter of the application which corresponds to subject matter disclosed but not claimed

in the reference, prior to the effective U.S. filing date of the reference under 37 CFR

'The Lee et al. patent application publication was relied on in the previous Office action mailed on 04
February 2015.
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Application/Control Number: 13/801,937 Page 3
Art Unit: 2822

1.131(a); or (3) an oath or declaration under 37 CFR 1.131(c) stating that the
application and reference are currently owned by the same party and that the inventor
(i.e., the inventive entity) named in the application is the prior inventor under pre-AlA 35
U.S.C. 104 as in effect on March 15, 2013, together with a terminal disclaimer in
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing
that the reference is disqualified under pre-AlA 35 U.S.C. 103(c) as prior artin a
rejection under pre-AlA 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2).

Eom discloses an organic light emitting diode (OLED) including a thin film
transistor (TFT) array substrate, wherein the TFT array comprises: a substrate (Fig. 4);
a capacitor comprising a lower electrode 201R, 301R and an upper electrode 202R,
302R arranged to overlap with the whole lower electrode, the upper electrode having an
opening that extends between the portions 202R and 302R of the upper electrode (Fig.
4 and par. 0037), and wherein the upper electrode is insulated from the lower electrode
by a second insulation layer 10 (Fig. 4 and par. 0037); an inter-layer insulation film
covering the capacitor (Fig. 4); a node contact hole in the inter-layer insulation film and
the second insulation layer, and within the opening (Fig. 4); and a connection node on
the inter-layer insulation film and electrically coupling the lower electrode and at least
one TFT 100R to each other through the node contact hole (Fig. 4). Moreover, the
upper electrode extends beyond an edge of the lower electrode (Fig. 4).

The opening overlaps with the lower electrode (Fig. 4).

See the detailed lllustration on page 4 of the current Office action.
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Hlustration

’/ 300R

R

R
el 3 S ¥
R
AR IN

Ky

“1” - the substrate.
“2” - the inter-layer insulation film.
“3” - the connection node.

“4” - the node contact hole.
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Eom does not disclose that the TFT comprises a first insulation layer on the

substrate, such that the lower electrode of the capacitor is provided on the first

insulation layer.

The Lee et al. patent application publication (referred to hereinafter as Lee)
discloses an OLED, wherein the OLED comprises: a substrate 10 (Fig. 6A); a first
insulation layer on the substrate (par. 0046); and a capacitor comprising a lower
electrode 51a on the first insulation layer (Fig. 6A and par. 0079).

It would have been obvious to one of ordinary skill in the art, at the time the
invention was made, to modify the OLED of Eom in view of Lee by providing a first
insulation layer on the substrate; since the first insulation layer forms an even surface
on the substrate, and prevents permeation of impurity elements into layers above the
substrate (Lee - par. 0046).

Neither Eom nor Lee expressly teach an OLED, wherein the OLED comprises: a

scan line configured to deliver a scan signal; a data line and a driving voltage line

crossing the scan line, wherein the data line and the driving voltage line are configured

to respectively deliver a data signal and a driving voltage, and wherein a pixel circuit

comprising the TFT and capacitor is coupled to the scan line and the data line.

One having ordinary skill in the art would recognize that an OLED device, such
as that taught by Eom and Lee, respectively, comprises: a scan line configured to
deliver a scan signal; a data line and a driving voltage line crossing the scan line,
wherein the data line and the driving voltage line are configured to respectively deliver a

data signal and a driving voltage, and wherein a pixel circuit comprising a TFT and
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capacitor is coupled to the scan line and the data line. Therefore, an OLED comprising:
a scan line, a data line, and a pixel circuit coupled to the scan and data lines and
including the TFT and the capacitor is taken to be obvious over the prior art OLED of

Eom in view of Lee.

Allowable Subject Matter

4. Claims 3-9 and 12-19 are allowable over the prior art of record.

Response to Arguments
5. Applicant’s arguments with respect to claims 1 and 10 have been considered.
However, the arguments are moot because they do not apply to any of the references

being used in the current rejection.

Conclusion
6. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).
7. A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TONIAE THOMAS whose telephone number is
(571)272-1846. The examiner can normally be reached on Monday through Friday from
8:00 a.m. to 5:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Brett A. Feeney can be reached on (571) 270-5484. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

T™T
18 August 2015

/TONIAE THOMAS/
Examiner, Art Unit 2822

/BAC AU/
Primary Examiner, Art Unit 2822
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Application No.

Applicant(s)

. - . 13/801,937 LEE ET AL.
Applicant-Initiated Interview Summary i _
Examiner Art Unit
TONIAE THOMAS 2822

All participants (applicant, applicant’s representative, PTO personnel):

(1) Toniae Thomas. (3) .

(2) Daniel M. Ueno (Reg. No. 64,743). (4) .

Date of Interview: 23 April 2015.

Type: Telephonic  [] Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 X102 []103 []Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1 and 10.

Identification of prior art discussed: Lee (US 2010/0146004).

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a

reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the

interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/TONIAE THOMAS/
Examiner, Art Unit 2822

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary

Paper No. 20150423
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation Sheet (PTOL-413) Application No. 13/801,937

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Applicant's representative, Mr. Ueno, requested a telephone
interview with the examiner to discuss the 102(e) rejection of independent claims 1 and 10 made of record in the
previous Office action mailed on 04 February 2015.

Mr. Ueno presented the argument that Lee "does not show that the 'second electrode 53' is arranged to overlap with
the whole 'first electrode 51a’ as it only shows a two-dimensional view from one direction.” First, the examiner
explained the definition for the term "overlap" that was applied when analyzing the following claim language recited in
independent claims 1 and 10: "overlap with the whole lower electrode." The examiner then explained that, in view of
this definition of the term "overlap," Figure 6A of Lee shows that the second electrode 53 is arranged to overlap with
the whole first electrode 514, as recited in independent claims 1 and 10.

Following this explanation, Mr. Ueno asked if the examiner could recommend an amendment to the claims. The
examiner suggested language that would potentially distinguish the claims over the prior art reference to Lee and
overcome the prior art rejection of record.

No agreement was reached. However, Mr. Ueno stated that he would present the contents of this interview to the
Applicant prior to filing a reply to the previous Office action.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being elecironically filed with the United States Patent and
Trademark Office on May 1, 2015 at or before 11:39 p.ji. Bacific Time under the Rules of

37CFR§ 1.8, ( /
Tanﬁﬂightﬁ'
Appl No. : 13/801,937 Confirmation No. 6551
Inventor : Won-Se Lee, et al.
Filed : March 13,2013
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY
TC/AU. 1 2822
Examiner . Thomas, Toniae M.
Docket No. 1 71549/81437
Customer No. 1 23363
AMENDMENT
Mail Stop Amendment
Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 May 1, 2015

Commissioner:

In response to the Office action of February 4, 2015, please amend the above-identified

application as follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2 of this

paper.

Remarks/Arguments begin on page 9 of this paper.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

L. (Currently Amended) A thin film transistor (TFT) array substrate comprising:
a substrate;
a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an upper

electrode arranged to overlap with the whole lower electrode, the upper electrode extending

beyond an edge of the lower electrode and having an opening, wherein the upper electrode is

insulated from the lower electrode by a second insulation layer;
an inter-layer insulation film covering the capacitor;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole.

2. (Original) The TFT array substrate of claim 1, wherein the opening overlaps with

the lower electrode.

3. (Currently Amended) A thin film transistor (TFT) array substrate comprising:

a substrate;

BOE

EX1003 Page 58



Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation laver, and an upper

electrode arranged to overlap with the whole lower electrode and having an opening. wherein the
upper electrode is insulated from the lower electrode by a second insulation layer:

an inter-layer insulation film covering the capacitor;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening: and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole,

The TET array-substrate of elaim1-wherein the upper electrode is configured to receive a

driving voltage through a driving voltage line formed from the same layer as the connection

node.

4. (Original) The TFT array substrate of claim 3, wherein the driving voltage line is

coupled to the upper electrode through another contact hole in the inter-layer insulation film.

5. (Currently Amended) A thin film transistor (TFT) array substrate comprising:

a substrate;

a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an upper

electrode arranged to overlap with the whole lower electrode and having an opening, wherein the

upper electrode is insulated from the lower electrode by a second insulation layer;

an inter-layer insulation film covering the capacitor;

BOE
EX1003 Page 59



Appin No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening:

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and at least one TFT to each other through the node contact hole; and

Fhe FTETarray-substrate-of claim-1-further comprisinga driving TFT arranged to overlap

with the capacitor,

wherein a driving gate electrode of the driving TFT comprises the lower electrode.

6. (Original) The TFT array substrate of claim 5, wherein the at least one TT'T
comprises a compensation TFT coupled to the driving TFT and electrically coupled to the lower
electrode through the connection node, and wherein the compensation TFT is configured to

compensate for a threshold voltage of the driving TFT.

7. (Original) The TFT array substrate of claim 6, wherein a compensation gate

electrode of the compensation TFT is formed from the same layer as the lower electrode.

3. (Original) The TFT array substrate of claim 5, wherein the at least one TFT
comprises an initialization TFT electrically coupled to the lower electrode through the
connection node, and wherein the initialization TFT is configured to provide an initialization
voltage to the driving gate electrode of the driving TFT by being turned on in response to a

previous scan signal.

9. (Original) The TFT array substrate of claim 8, wherein an initialization gate

electrode of the initialization TFT is formed from the same layer as the lower electrode.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

10.  (Currently Amended) An organic light-emitting diode (OLED) display

comprising:
a substrate;
a first insulation layer on the substrate;
a scan line on the first insulation layer and configured to deliver a scan signal;

a data line and a driving voltage line crossing the scan line, the data line and the driving
voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a driving voltage;

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

film transistor (TFT) and a capacitor;
an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an

upper electrode arranged to overlap with the whole lower electrode, the upper electrode

extending beyond an edge of the lower electrode and having an opening, wherein the upper

electrode is insulated from the lower electrode by the second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and the at least one TFT to each other through the node contact hole.

11.  (Original) The OLED display of claim 10, wherein the opening overlaps with the

lower electrode.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

12, (Currently Amended) An organic light-emitting diode (OLED) display
comprising:

a substrate;

a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal;

a data line and a driving voltage line crossing the scan line. the data line and the driving

voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a driving voltage:

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

- film transistor (TFT) and a capacitor;

an QLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an

upper electrode arranged to overlap with the whole lower electrode and having an opening,

wherein the upper electrode is insulated from the lower electrode by the second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the lower
electrode and the at least one TFT to each other through the node contact hole.

The- OLEDdisplay-efelaim10,-wherein the upper electrode is configured to receive a

driving voltage through a driving voltage line formed from the same layer as the connection

node.

13.  (Original) The OLED display of claim 12, wherein the driving voltage line is

coupled to the upper electrode through another contact hole in the inter-layer insulation film.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2013

14.  (Currently Amended) An organic light-emitting diode (OLED) display
comprising:

a substrate;

a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal:

a data line and a driving voltage line crossing the scan line, the data line and the driving

voltage line being insulated by a second insulation layer and an inter-layer insulation film and

configured to respectively deliver a data signal and a dri{fing voltage:

a pixel circuit coupled to the scan line and the data line and comprising at least one thin

film transistor (TFT) and a capacitor;

an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer, and an

upper electrode arranged to overlap with the whole lower electrode and having an opening

wherein the upper electrode is insulated from the lower electrode by the second insulation layer:;

a node contact hole in the inter-layer insulation film and the second insulation layer, and

within the opening;

a connection node on the inter-layer insulation film and electrically coupling the lower

electrode and the at least one TFT to each other through the node contact hole: and

The-OLED-display-of-claim 10, further comprising-a driving TFT arranged to overlap

with the capacitor,

wherein a driving gate electrode of the driving TFT comprises the lower electrode.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

15. (Original) The OLED display of claim 14, wherein the at least one TFT comprises
a compensation TFT coupled to the driving TFT and electrically coupled to the lower electrode
through the connection node, and wherein the compensation TFT is configured to compensate

for a threshold voltage of the driving TFT.

16.  (Original) The OLED display of claim 15, wherein a compensation gate electrode

of the compensation TFT is formed from the same layer as the lower electrode.

17.  (Original) The OLED display of claim 14, wherein the at least one TFT comprises
an initialization TFT electrically coupled to the lower electrode through the connection node, and
wherein the initialization TFT is configured to provide an initialization voltage to the driving

gate electrode of the driving TFT by being turned on in response to a previous scan signal.

18.  (Original) The OLED display of claim 17, wherein an initialization gate electrode

of the initialization TFT is formed from the same layer as the lower electrode.

19.  (Original) The OLED display of claim 14, further comprising a switching TFT for
delivering the data signal to the driving TFT by being turned on by the scan signal.
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

REMARKS/ARGUMENTS

Claims 1-19 were pending in this application when last examined by the Examiner.

Claims 1, 3, 5, 10, 12, and 14 have been amended herein. No claims are cancelled. No new
matter has been introduced. In view of the remarks that follow, reconsideration and an early

indication of allowance of the now pending claims 1-19 are respectfully requested.

Examiner Interview

Applicants thank the Examiner for the interview held on April 23, 2015. No agreement
was reached as to the patentability of the claims. The present amendment has been prepared in

response to the Office action of February 4, 2015 and the Examiner interview.,

Rejection under 35 U.S.C. 102

Claims 1, 2, 10 and 11 were rejected under 35 U.S.C 102 as allegedly being anticipated
by Lee et al. (US 2012/0146004 A1). Applicants respectfully traverse.

In rejecting independent claims 1 and 10, pages 2-3 of the Office action appear to equate
"first electrode 51a" of Lee with the "lower electrode” of claims 1 and 10, and the "second
electrode 53" of Lee with the "upper electrode" of claims 1 and 10, and alleges that Lee discloses
"an upper electrode 53 arranged to overlap with the whole lower electrode and having an
opening." Applicants respectfully traverse.

To anticipate a claim, the reference must teach every element of the claim. In other
words, all claim elements, and their limitations, must be found in the prior art reference to
maintain a rejection based on 35 U.S.C. 102. Therefore, Lee must disclose all limitations of
claims 1 and 10 for the anticipafion rejection of independent claims 1 and 10 to be sustained.

Applicants respectfully submit that Lee discloses merely that "capacitor Cst' includes a
first electrode Sla formed on the same plane as the semiconductor layer 21 and a second
electrode 53 formed on the same plane as the first gate electrode 23." (Paragraph [0079]).
Referring to FIG. 6A of Lee (reproduced below) where it shows a pixel from just one angle, i.e.,
a cross-sectional view taken along the line IV-IV of FIG. 4 (also reproduced below), it appears to

show the second electrode 53 over the first electrode 51a in only one-direction (i.e., FIG. 6A

-9-
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

appears to be just a two-dimensional cross-sectional side view of the pixel). However, claims 1

and 10 recite, in relevant part, "an upper electrode arranged to overlap with the whole lower

electrode" (emphasis added). Here, in Lee, it does not show that the "second electrode 53" is

arranged to overlap with the whole "first electrode 51a," as it only shows a two-dimensional
view from one direction.

Furthermore, while FIG. 4 shows a plan view of the pixel including capacitor Cst', it also
does not clearly show the first electrode 51a and the second electrode 53. Therefore, Lee does
not disclose, or even suggest, "an upper electrode arranged to overlap with the whole lower
electrode" as recited in claims 1 and 10. Therefore, Lee does not teach every element of claims 1
and 10 and thus, claims I and 10 are not anticipated by Lee. As such, applicants submit that

claims 1 and 10 are patentably distinguishable over Lee.

FiG. 6A

2le 2la
Z1 i

TR | cat

(FIG. 6A - Lee)

-10-
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015
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However, in an effort to advance prosecution, independent claims 1 and 10 have been
amended herein. Support for the amendments can be found, for example, at least in FIG. 4 of the
original drawings.

Independent claim 1 now recites, in relevant part:

a capacitor comprising a lower electrode on the first insulation
layer, and an upper electrode arranged to overlap with the whole
lower electrode, the upper electrode extending bevond an edge
of the lower electrode and having an opening, wherein the upper

-11-
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Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

electrode is insulated from the lower electrode by a second
insulation layer. (Emphasis added).

Independent claim 10 now recites, in relevant part:

wherein the capacitor comprises a lower electrode on the first
insulation layer, and an upper electrode arranged to overlap with
the whole lower electrode, the upper electrode extending beyond
an edge of the lower electrode and having an opening, wherein
the upper electrode is insulated from the lower electrode by the
second insulation layer. (Emphasis added).

As shown above in the reproduction of FIG. 6A of Lee, the edge of the "second electrode
53" appear to be aligned directly over the edge of "first electrode 51a." In other words, the
"second electrode 53" does not appear to extend beyond an edge of the "first electrode 51a."

Accordingly, for this additional reason, applicants submit that claims 1 and 10 are furhter
patentably distinguishable over Lee, and respectfully request that the rejection of claims 1 and 10
be withdrawn and that these claims be allowed.

In addition, independent claim 10 further recites, in relevant part:

a scan line on the first insulation layer and configured to
deliver a scan signal;

a data line and a driving voltage line crossing the scan line,
the data line and the driving voltage line being insulated by a
second insulation layer and an inter-layver insulation film and
configured to respectively deliver a data signal and a driving
voltage. (Emphasis added).

37 C.F.R. 1.104(c)(2) states that "[w]hen a reference is complex or shows or describes

inventions other than that claimed by the applicant, the particular part relied on must be

designated as nearly as practicable. The pertinence of each reference, if not apparent, must be
clearly explained and each rejected claim specified." (Emphasis added). Furthermore, MPEP

2131 states that "'[a] claim is anticipated only if each and every element as set forth in the claim

-12-
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Appin No, 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

is found, either expressly or inherently described, in a single prior art reference.' Verdegaal Bros.
v. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987)"
{emphasis added). "'The identical invention must be shown in as complete detail as is contained
in the ... claim.' Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920

(Fed. Cir. 1989)" (emphasis added). Moreover, "[e]very element of the claimed invention must
be literally present, arranged as in the claim." /d. (emphasis added). In the present case, the
Office action has not established that each element of claim 10 is disclosed in Lee. The Office
action merely alleges at least the above recited features of claim 10 are disclosed by Lee with no
reasoning or association of the claimed features with the disclosure of Lee. As such, Applicants
cannot reasonably determine which "element" of the claim is believed to correspond with which
components of the figures and text of Lee. In other words, Applicants are not put on notice as to
the rationale behind the rejection and cannot adequately determine whether such basis is proper.
Therefore, the Office action éppears to fail to establish a prima facie case of anticipation for
claim 10. Applicants respectfully submit that Lee does not teach or disclose every element of
claim 10, and is therefore not anticipated.

Dependent claims 2 and 11 are also patentably distinguishable over Lee because they
each depend directly from claim 1 and claim 10, respectively, and also because of the additional
features contained therein, which together further patentably distinguishes these claims over the
art of record. Therefore, Applicants respectfully request that the rejections of claims 2 and 11 be

withdrawn and that these claims be allowed.

Allowable Subject Matter

Applicants thank the Examiner for the indication of allowable subject matter regarding
claims 3-9 and 12-19. Accordingly, claims 3, 5, 12, and 14 have been rewritten in their
independent form including all of the features of their base claim. As such, independent claims 3,
5,12, and 14 are now in a condition for allowance. Dependent claims 4, 6-9, 11, 13, and 15-19
are also allowable because they depend directly or indirectly from allowable independent claims

3,5, 12, or 14, and also because of the additional features contained therein.

-13-

BOE
EX1003 Page 69



Appln No. 13/801,937
Amdt date May 1, 2015
Reply to Office action of February 4, 2015

Concluding Remarks

In view of the foregoing amendments and remarks, Applicants earnestly solicit a timely
issuance of a Notice of Allowance with claims 1-19, If there are any remaining issues that can be
addressed over the telephone, the Examiner is cordially invited to call Applicants' agent at the

number listed below,

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

NPPETR

Daniel M. Ueno
Reg. No. 64,743
626/795-9900

DMU/ct

TLL PAS1341734.2-*-05/1/15 1:39 PM

-14-
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Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1260
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Electronic Acknowledgement Receipt

EFS ID: 22235667
Application Number: 13801937
International Application Number:
Confirmation Number: 6551

Title of Invention:

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

DIODE DISPLAY

First Named Inventor/Applicant Name:

Won-Se Lee

Customer Number:

23363

Filer:

Daniel Masahisa Ueno/Tammy Lightman

Filer Authorized By:

Daniel Masahisa Ueno

Attorney Docket Number: 71549/51437
Receipt Date: 01-MAY-2015
Filing Date: 13-MAR-2013

Time Stamp: 18:33:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1260

RAM confirmation Number 4729

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name f . .
Number Message Digest | Part/.zip| (if appl.)
38574
1 Transmittal Letter 71549transmittal.pdf no 2
e20f148d2eda387b08a380fa2af5c419d2e7|
aala
Warnings:
Information:
352102
2 71549amendment.pdf yes 14
5b1d3ffa40d998a6575db3ee79bb90fc1cd
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 8
Applicant Arguments/Remarks Made in an Amendment 9 14
Warnings:
Information:
30868
3 Fee Worksheet (SB06) fee-info.pdf no 2
871dcf63115c979e2efbf77ace1f1a195f7d¢|
0c7
Warnings:
Information:
Total Files Size (in bytes):| 421544
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
AMENDMENT TRANSMITTAL LETTER

[ hereby certify that this correspondence is being electronically filed with the United States Patent and
Trademark Office on May 1, 2015 at or before 11:59 p.mf Pacific Time under the Rules of

37CFRS 1.8 \
Ta.hny{ightm?«y
Inventor : Won-Se Lee, et al. Confirmation No. 6551
Application No. : 13/801,937
Filed : March 13, 2013
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY
Grp./Div. 1 2822
Examiner : Toniae M. Thomas
Docket No. 1 71549/81437

Commissioner for Patents
P.O. Box 1450

Post Office Box 29001
Glendale, CA 91209-9001

Alexandria, VA 22313-1450 May 1, 2015
Commissioner:
Enclosed is an amendment to the above-identified application.
CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Large Entity Small Entity Micro Entity
Amendment Paid For ) Claims Rate Rate Rate FEE

Total Claims 19 -| = 20 =0 0 x $80.00 $40.00 $20.00 $0.00
Independent Claims 6 | ** 3 =3 3 x $420.00 $210.00 $105.00 $1,260.00
Multiple Dependent Claims*** $780.00 $390.00 $195.00 $0.00

Total Additional Fee $1,260.00
List Independent Claims; 1, 3,5, 10, 12, 14

* If the "Highest Number of Total Claims Previously Paid For” is less than 20, enter "20" in this space
** If the "Highest Number of Independent Claims Previously Paid For" is less than 3, enter "3" in this space
**% Pay this fee only when "Multiple Dependent Claims" are added for the first time
X Submitted herewith is $1,260.00 to pay the fees calculated above
A Petition for Extension of Time and the required fee are enclosed.
Other enclosures:
-1-
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Amendment Transmittal Letter
Application No. 13/801,937

The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17 which
may be required by or to give effect to this paper to Deposit Account No. 03-1728. Please show
our docket number with any charge or credit to our Deposit Account,

Respectfully submitted,

CHRISTIE, PARKER & HALE, LLP

By

Daniel M. Ueno
Reg. No. 64,743
626/795-9900

DMU/t

TLL PAS1354776.1-*-05/1/15 1:.55 PM

2.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

Application or Docket Number

13/801,937

Filing Date
03/13/2013 | [ To be Mailed

eNTITY: [X] LARGE [] smALL []MICRO

APPLICATION AS FILED — PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 sasic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or ()
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS ) N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'g';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 05/01/2015 | arren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [gaerern =19 Minus | - 20 -0 x $80 = 0
3 X
E Igsg;;grzéig(:‘» - 6 Minus [ *~3 -3 x $420= 1260
<§( l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD'L FEE 1260
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent * i .
= Minus - xs -
Z D Application Si
] pplication Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

TOTAL ADD’L FEE
LIE

/DENISE HOPKINS/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,

preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/801,937 03/13/2013 Won-Se Lee 71549/L550 6551
23363 7590 02/04/2015
EXAMINER

CHRISTIE, PARKER & HALE, LLP | |
PO BOX 29001 THOMAS, TONIAE M
Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2822
| NOTIFICATION DATE | DELIVERY MODE |
02/04/2015 ELECTRONIC

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

following e-mail address(es):

pto@cph.com
pair_cph@firsttofile.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/801,937 LEE ET AL.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
TONIAE THOMAS 2822 SN‘Z‘“S

-- 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 MONTHS 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) filed on 03/13/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-19is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1.2,10 and 11 is/are rejected.

)
8)X] Claim(s) 3-9 and 12-19is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 03/13/2013 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).

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).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date 03/13/2013. ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150126
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Application/Control Number: 13/801,937 Page 2
Art Unit: 2822

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

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

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for patent or
(2) a patent granted on an application for patent by another filed in the United States before
the invention by the applicant for patent, except that an international application filed under
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an
application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

3. Claims 1, 2, 10 and 11 are rejected under pre-AlA 35 U.S.C. 102(e) as being
anticipated by Lee et al. (US 2012/0146004 A1).

The applied reference has a common assignee with the instant application.
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art
under pre-AlA 35 U.S.C. 102(e). This rejection under pre-AlA 35 U.S.C. 102(e) might be
overcome either by a showing under 37 CFR 1.132 that any invention disclosed but not
claimed in the reference was derived from the inventor of this application and is thus not
the invention “by another,” or by an appropriate showing under 37 CFR 1.131(a).

Lee et al. disclose a thin film transistor (TFT) array substrate comprising: a
substrate 10 (Fig. 6B); a first insulation layer on the substrate (par. 0046); a capacitor
comprising a lower electrode 51a on the first insulation layer, and an upper electrode 53

arranged to overlap with the whole lower electrode and having an opening, wherein the
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Application/Control Number: 13/801,937 Page 3
Art Unit: 2822

upper electrode is insulated from the lower electrode by a second insulation layer 12
(Fig. 6A); an inter-layer insulation film 15 covering the capacitor (Fig. 6A); a node
contact hole in the inter-layer insulation film and the second insulation layer, and within
the opening (Fig. 6A); and a connection node 26 on the inter-layer insulation film and
electrically coupling the lower electrode and at least one TFT to each other through the
node contact hole (Fig. 6A).

The opening overlaps with the lower electrode (Fig. 6A).

Allowable Subject Matter
4. Claims 3-9 and 13-19 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TONIAE THOMAS whose telephone number is
(571)272-1846. The examiner can normally be reached on Monday through Friday from
8:00 a.m. to 5:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Brett A. Feeney can be reached on (571) 270-5484. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Application/Control Number: 13/801,937 Page 4
Art Unit: 2822

T™MT
26 January 2015

/TONIAE THOMAS/
Examiner, Art Unit 2822
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Application/Control No. Applicant(s)/Patent Under
Reexamination
13/801,937 LEE ET AL.
Notice of References Cited _ .
Examiner Art Unit
TONIAE THOMAS 2822 Page 1 of 1
U.S. PATENT DOCUMENTS
* ooumfj‘?o‘é?.ﬁfm“éiﬂ"ﬁﬁé Code MM??;?YY Name Classification
* A | US-2008/0079005 A1 04-2008 Tseng, Chang-Ho 257172
* | B | US-2012/0146004 A1 06-2012 Lee et al. 257/40
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J | USs-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Counts?olgg—iﬂtm'\tl)i:’]z:; Code MM[??(T\?YY Country Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
\
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20150126
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Receipt date: 03/13/2013 13801937 - GAU: 2822

FORM PTO/SB/08A/B (10-01) Attorney Docket Number 71549/L550
Substitute for PTO-1449A/B
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date March 13,2013
STATEMENT BY APPLICANT
Inventor(s) Won-Se Lee et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER | Citt | DOCUMENT NUMBER PUBLICATION DATE
INITIALS No.! | Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
6,664,569 B2 12-16-2003 Moon
7,858,974 B2 12-28-2010 Yoon et al.

FOREIGN PATENT DOCUMENTS

Foreign Patent Document T
EXAMINER | Cite | Country Code® - Number* - Kind Code® | Publication Date Name of Patentee or (v)
INITIALS No.' | (If Known) MM-DD-YYYY | Applicant of Cited Document

KR 10-2008-0001106 A 01-03-2008 |Kim et al. Korean Patent Abstracts

KR 10-2008-0050704 A 06-10-2008 |Kim et al. Korean Patent Abstracts

KR 10-2008-0085411 09-24-2008 |Yoon et al. Corresponds to US 7,858,974 B2
listed above

KR 2001-0111328 12-17-2001 | Moon Corresponds to US 6,664,569 B2
listed above

OTHER DOCUMENTS

EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the atticle, title of the item (book, magazine, joumal, serial, symposium,
INITIALS No.! catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /TMT/

CMIJ PAS1223783.1-*-03/13/13 12:14 PM

EXAMINER r . / DATE \ ;
SIGNATURE [Toniae M. Thomas/ CONSIDERED 02/12/201

EXAMINER: Initial if reference considered, whether or notcitation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of USPTO
Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard ST.3). *For Japanese patent
documents, the indication of the year of the reign of hie Emperor must precede the serial number of the patent document. *Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. *Applicant is to place a check mark here if English Language Translation is attached.

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

JEJ/cmj

Sheet 1 of 1

BOE
EX1003 Page 85



Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 13801937 LEE ET AL.
H“N”“ ‘ ‘ “‘HN | H‘“H“‘ o o
TONIAE THOMAS 2822
CPC- SEARCHED
Symbol Date Examiner
HO1L 51/0508, 51/0512, 51/50 12/29/2014- TMT
12/31/2014
HO1L 27/1255 12/29/2014- TMT
12/31/2014
HO1L 28/40 12/29/2014- TMT
12/31/2014
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
257 71 12/29/2014- TMT
12/31/2014
SEARCH NOTES
Search Notes Date Examiner
EAST Searches 03/27/2014 TMT
03/31/2014
04/01/2014
05/23/2014
EAST Searches 11/19/2014 T™T
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CPC Symbol
U.S. Patent and Trademark Office Part of Paper No. : 20150126
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13801937 LEE ET AL.
Examiner Art Unit
TONIAE THOMAS 2822
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal [01/26/2015
1 v
2 v
3 o
4 o
5 o
6 o
7 o
8 o
9 o
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11 v
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13 o
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Part of Paper No. : 20150126
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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 NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/801,937 03/13/2013 Won-Se Lee 71549/1.550
CONFIRMATION NO. 6551
23363 PUBLICATION NOTICE

CHRISTIE, PARKER & HALE, LLP

PO BOX 29001 N AT ADE O R

Glendale, CA 91209-9001 000006726372

Title:THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE DISPLAY

Publication No.US-2014-0077176-A1
Publication Date:03/20/2014

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

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

page 1 of 1
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Property Office
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(storage capacitor, Cst)E X g3l= 34 FBE E@FT. T dpas 34 3
28 53 75 A4E dAgdol AFI= 77 L LA (organic light emitting
diode, OLED)E 3£3hght},

g EdAAHe % 9Y EWdAAH(driving thin o film
transistor)(T1), =9 v EWNXAE (switching thin film transistor)(T2),

B ey EALE(TI), 27]3 Woh EAALEH(T4), T2 Alo] o EJAL

Az 2 As(Sn)E Aeshe 20424), =713 vtg ERALEH
(T4l o]d 270 Az(Sn-1)& dEsts ofd 2WH04), T3 Ao wep EAA
2E(T5) 2 2 Aol 9 ERA2E(TE) o] 2F Alo] AZ(EnE HAEshs 2

F AAGD, AAEOF wsty deld AsOnE deste weoleid16),

7% AUELVID) S gt veled16)3 AY HAsA dHH] de TF
Ad26), 7w BY EIALETDE 27|88 2713 Ad(int)& A3
= &2713 A (20)E EIE

T5 9o EWRAEH(TDY AGE AF (G2 ~E&A AHAEH(Cst) 2
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=gel A5 AZL ol
71 Ed A OLED) 9] of =
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A Aol Mg ERALEH(TH) Y Al0lE HAF(G)2 24 Aod)E &
25 glon, F& Aol W EIALH(TH) 22 HAF(SHE 7 A9
(26)¢h Ao glar, F2 Aol #er EAMAAE(T5)Y =29 d=05)L %
W EFAAE(TD S A2 A58 2 293 vy ERALHT2) 9 =49 7
=(D2)st AZHA Ut

2 Alo] 8 ERXAE(T6)] Alo]E HAF(66)2 &G Aol d(34)% o
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ZEE A AHAE(Cst) Y BFH(Cst2) L 5 AYA(26)F dAAHo] §
~EglA] AWAE(Cst) Y D (CstD S A =g B3] 7% 9 EdRAAE
(TS AelE AF(GD), B e EW@AXE(T3) 9] =dd A=D3) =, =718

Ut B 2E(T4) Y 8] A5 e A ddso] 9l

Fr7] @ 27HOLED) 9] A E(cathode)E 5% AHELYSS)H AR o] g
th.oolol wheh, f] @F AAHCOLED) = 7E WY ERALHTDEYH 7 A
FI)E Aol 2FFoay F4& TATT.

ofstell A E T = 1o =AE 77 2F FBA FAY T Fao AF

$A, 218 N7 B o)A 28A14)E Fa 25 AR (low level) 9] o]
A 2 A7 FEEn. e, 29 48] o) 24 A5 (Sn-1)ol
&ste]l =718 2o ERAAH(T4)7F @ &(Turn om)H®, =7]8F Ag41(20) 0
2RE 278 e ERAH(TDE S8 =718 A9Wint)o] 7§ v EfA
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o] 17kelil, ~EE]A] AMAE(Cst)elle o A Aol tf&stes Aot A4
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 2EGA AAAEH(Cs) o 7E e ERALHTD Y AlE-Aan A
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A (Vthyol #A gl 24 €t

T = lo] E=AIR #7] wg B4 AR shie) A Pl deke] =

2 WA £ 5% B 15 A gl 443 A9

T4 229 ) 29 ZA AXE V-IVAL wE AE gesot, X e =
29] 7] #F TA FHE V-VAE me A2 gyko|t),

T 2 WA = 5o ZAG vieh Zo], B o] ddAoo] nE 77 Wi
ZA FAY s 270 AE(Sn), o]d 2 AE(Sn-1), EF Al
2718 A%Vint)E ZH7F 17bske & WHEE met FAE ] e 27(24), ©]
A 2A04), G AolA34) B x7)8 AL TSI, AWA(24),

ol 27Rd(14), EF A (34) B 27|15 AHH(20) 2ok wAst glon

w3, Fads= FE wE EdAAE(T]), A9% we ERAAEH(T), B
Ao ERALHTE), 278 v ERAAH(T), B4 Ao g ERALH
(15), 2% Ao} wrok B2 (16), 2Eelx ANAE(Cst), Teli 7] T3
2 AHOLED) 7F Ao it}

TE e ERAAZE(TD, 293 W EFALE(T2), B4 He E>A
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2E(T3), =713 Mg EFALEH(TY), &4 Ao Id EDAXE(TS) 3 23

Aol v EAAAEH(TE)E W EAS(112, 122, 132, 142, 152, 162)2 wa} dA
Ho] glon], WA Z(112, 122, 132, 142, 152, 162)2 vjokst gAlog =3
o] gAEoe] qlv}. ol#F WEAHS(112, 122, 132, 142, 152, 162)2 Zg A

Tom o] FolAu, Begel E9HA S AY Q9% Ad 999 ¢ dos

eoEe]l BgH0 d4E 22 e 2 =Yl dee TG AVA, ol @
e 9 EAALHY F50 nE gAY, N e L= PY EE=0

stttk olE @ MEAFS 7% I EAALHTDY FHHE 7 THEA
T(112), =94 e ER@A=E(T2)] 48 = 2974 deAT(122), 2y 9

B ERAAAE (T3 s B MEAF(182), 278 w9ty ERALEH (T4

=~

FPEE 2713 WHEAF(142), T Alo] @y EMAAE (TR FHH= T4

Aol B=AS(162) 2 FF Aol W EAAAEH(16)0] FAEH= FF Ao B

E=

AZ(162)& T},
T% de EdAAE(TDE 7% HEAE(112), 7% AoE A=(1141),

A2 AF116s) 2 TEF Zded AFA16d)S 2EEY. FE SEAS

-4
offt

(112)2 2= dv. ¥4, 7% 22 AF116s)L 7F T=AS(112)94 &

of B3 75 A GH(116s)dl sFstil, 7 = de(116d) e TFE

F
ikl

A S (112)04 Ege =38d 7% Zdd d916d)d gt 7E v
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S AFAMDI A5 A51142)& 230 VA, T AolE A=(114
D& s A=5(1141 9 92% A 9. §, ¢ AlelE A=(114D8 &F

AZ(114D)S ZFdET. A2 AlE HAT(1032)2 #FAA7F 99, 2EgA 7

)

SHAE (Cst)ell A EH"E Askel o 75(1141,1142) Apel9] Zgkel] o8 ~Ee]A|
M A E 2~ (Storage Capacitance) 7t AAHLC},

B AZT(N4DLS ofdHe oz f 28 (floating) AFToz A5

of glom, 2AMA(24), ol AMH(14), I AojH(34), 2YA AlE AZ
(124), B4 AlQlE A=F(134), =713} Aol A=(144), 54 Ao Alo|E A=

(154), &3 Ao AolE A=(164)3 FUT EAZ T3 ol Ao U},
AR ATE (1142)2 ofdAs Aoz @ ZZH(floating) AT R &

Aol glom, A2 AolE HAU(1032) Aol FAHY k. AR AS(1142)&

a5 A=0114D A} SHHES WAHY, AEeA 7542005 TR @

2EEA ATFRA0)E F AT FREARE PAAT.  smeld AT

(=]

iy

o AR A=(1142) #Este ddH I dclosed curveld FEHE A 7 9

il

O q7A gl =ded, a9, d T3 gl FAdely [ fel § de A4
e M AAEY g3o] &2 29 E¥E qudt. oy d 2EfA ATH
(42008 Fulek A7 A=(1142)2 vha] =4 dHE 71E 5 v

w e o AAde] ojstRl, a5 HA=(1141) WA S48, ddH=

X (closed curve)®] 2EF A |FHE(420)2 THEIE AR AZ(1142)E T8 =

ol

2B A ANAE(Cst)E T8, f+7] T} BA FAY AxE: T Tl o5 S

43-16

EX1003

BOE
Page 105



<53

<54>

<55>
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(114D A5 A=Z(1142) Atolel]l ewdo](overlay) A7 FASEHTE AEL

A ANAEHCs) 7 T DA ANAE X (capacitance) & FABHE 53 0]
At olgt AHSME o] F = 6 H = 7oA AAE] FEErR S

294 B EAAXE(T2) e 294 WNEAF(122), 294 ACE A5
(124), 2913 42 A=(126s) 2 293 =d¢d A=0126d)s £ty 293
a2 AF5(1268)2 dolHA6)A A FE2E FRolr, A9 =89l d5(126d)

< 29d BEAF2)94 BeEe] E=3¥ 294 =9l d9a26d)dd & de

BA dtg ERAAE(TI)= BY W =A5(132), By AE A=(134),
BA A2 AF(136s) 2 BA =90 AZ136d)S EFEAL, BA A2 HF

(136s) 2 HAF WA F(132)01A EEo] =

oﬂ

H B A A9(136s) &3 st

&

, B =9l A50186d) < B HEAF132)00A Eeeo] EEE B4 =4

ol
o
ol

o o3 (136d)ol sfFgch. BA cgol AZ(136d)S A7 w==(36 3

-

A=14D ¥ d24 5 vk, B AE A=(13)= dx9 v Aok A

4

< gAsle] T4 A F(leakage current)E WA 3},

z7]8t Weh EAXE(T4)E =7]8 SmA5(142), =718 A& A

4

(144), =718 22 AZF(146s) 2 =713 =99 AZF(146d)-¢ T&&T:, =78
=gl AF(146d) S =713 LA Z(142)0|A ELEo] E3F 273 =< o

Fd6d)el sFaTh. 2718 =l AF(146d)L A =E(36)E B3 s A

F4DY 9249 7 Aok 278 22 AS546s)2 92 FAE Tl =7

o
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Hed20)9 422 5 v,

FA Aol I ERALB(THHE T4 Ao deAF(152), 4 Ao Aol
E AF(154), BF Aol A AF(1566s) D FF Aol =g A=(156d)e £
Gtk HZ Ao A2 AF(156s) S T AGHA(6)9] dRFEola, BF Ao =
#ol AF(156d)E & Aol HEAS(152) 04 ELEe] ©hE 7 Ao =i
9l oJ < (156d)o & Gt

T Ao g EAA2E(16)E TF Ao MEAF(162), EF Ao Ao
E A(164), FF Ao] a2 AF(166s) 2 TG Ao =dld A=S(166d) S Eg
sk g Ale] A AF(166s) DF Alo] MEAE(162)04] BeEe] =
H &g Aol A2 dG(66s)ol sFEa, TH Aol =gl A=(1e6d)E dE
FAE &3l A A520007 AZ2ET.

F5oud ERdA2E (TS 7% BEAE(112)9 9de 293 vedE

(122)8 57 Aol MEAF(152)3 dZFe] Jon, F% wEAF(112)9 B

o
.
o

A (132) B W Aol wiEAIT(162) 3 AZAH vk, webd, T

olft
b
b

A=116s)= 293 =4 A=0126d) 3 T4 Ao =4l A=(156d)

£
o)
it

[

Ha, FE oEdgel AS(116d)e B A A3(136s) D L Alo] A
A5 (166s) 7 AZHET

2E2] A AHAEH(Cst) ] dHF AF(114D) S @2 =E(36)2 F& B4
g EAALETS) 2 2713 99 ERAAEH(T) Y dA @2FH v, o d

AF w=236)E UelHA16)% L Sl FAHe] vk, dF mE(36)9 ¢

ofh
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<61>

<62>

<63

Mz 2A : 2012-09-19

92 A2 AlelE AAY(1032) B 7 AAL(105)d FAE Al == AHE
(361)2 &3 a5 AF(114D)7 FAa"Tk. 9714, Al == AHE(BHS FF
A5 ARFA ATHE(420)E BEIEE FHET. d9ZF =Z(36)9 BE2 A
1 AE 2(1031), A2 AE 2H(1032) 8 F7F AAL(105) FA"
A2 == AHE362)E Fd B =9 AS5036d) 2L 273 =90 A5
(146d)¥) &7 dZAs] o] drt.

2E2] A AYAE(Cst) 9] AH AZ(1142) T3+ ZAT(105)] F4H F

T A AgE(26D s F 7E ARA@e)w AR, FE A6

ot
rk:l
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e
o
JZ
=
[m

y
o
=

i

1:[:

=2
o
i
E
)
5&
rr
o
k-
i
r}v
i
_gh
rr
[

A 2AZ AREY. 293 AE A=(120)2 2AACH) dAFHA 9,

294 a2 AFAB)S HoHA6)] AAHe] gor, A94 =dAd AF

=
o
E:

O
=

offt
_|D:
_ﬂ:l
[m
=

¥
)
3
Z

i)

f

>
2
L
1z
e
(m
=
A

>4
£
=
NS
_\9
2
i
)
2

ATt
aEla, g Aol v ERAAE(TE) S FF Aol =gl AS(166d) S
R (107)9 A€ nlob2(18D)E T8 F7] EF 2ACLED) Y sta d5(20

0O A7 dZHe] v,
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<64

<65

<66

ME 2R : 2012-09-19
TA FAY pxel Wi HE oA bE Aoz A9 = 3 WA =5

ol M= Ame) WeE 91ste] ZIHA0D)NARLE sa A=200)74A9] Holof
ZAST. W, E 3 A E SdlAt FE UT EAX2E(T), 24 e
EWAAEH(T3) 2 2718 Iy EIALH(TH)E FHeE I EFARE 4
Zo| s Awent. o] W, 2EejA] AHAHA djA e g Hgein. e
1 goA we EAXXE (T2, 15, 1605 7% 4o EAA2E(T), 24 39

EWALE(TI) 2 7|8 9ty EAALH(T) Y dF 729 52 Fdsaz
AAE A AgET

7138(100) Hells WS 0D Lol glal, 7]H100)e Fg, 4
AetE, Fepag Fog o] Fojl AAA vwo R FAEo k.

WA E(101) el 7% WEAEH(112), B4 SEAE(132), =718 b
AF(142)0] FAd=o] dot. =AHA @goy, 7 NeAF(112)2 F Al

99 3 FE A 9 Aol £ AR oFRE 75 22 99 2 75 =

bl

g9l ddg 2egth, BA VMEAZUIDE B Ad 99(132) 2 BA Ad
AH(132c) L Abolo] T A2 opFRE BA A2 99(132s) 2 B =9l o
o(132d)& E&stY, =78 v EWAALH(TOE =78 AE d9(1420), =
718} Az 19 (142s) 2 2713 =) S (142d) 2 2R

T WEAF(112), BA WEAE(132), =78 WEAE(142) Hele
St A& (SING B A 7A(8i102) W R FAE AL AlE AAT(1031)e] ¥

dsje] qint.
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<67

<68

<69

<70>

Mz 2A : 2012-09-19

A1 AelE 2AA=H(1031) Helle 2EeA AHAE(Cst) o] 5 5114

1

e
als

Edsle T AClE AZ(1141), BA AC)E AS(134)L Ests A
(24), =713 AolE A=5(144)& L8t ol A4(14), & Ao AlolE A
Z(154) 2 EF Ao AOE AZ(164)2 T FdE= EF AojH(34)S Egsle=

Al AolE TAZ(1141, 124, 134,144,154,164,14,24,34)¢] FAd o] 9},

1

TE AelE A=(1141) E= ohF A=114D2 ofd Aad(14), A4

o

(24) 2 Wr3F o] M (30T B]Fe] glon,

1

=z

o

A3

o,

FH

it

75

fud

t

A

of

(112)9) & Ad 493 FHstn dvh. 28far, B4 AoE AF(134)2 &4

=

A24)o] AR gJom, B ACE AS(134)2 BA WEAS(132)9 B4
Ad 49013200 FHSL vy, 2z 273 AE AF(14)L o]H 24
Al aa5ef don, =718 Aot HAF(144)S =78 WA 3(142)9 =
718} Ad A9(1420)% FAst gl

A1 AlolE EAS(1141, 124, 134,144,154,164,14,24,34) 2 A1 Ao)E A
(10312 A2 AlelE dd9(1032)0] Hi Av. A2 A0lE HAT(1032)=
A 7 A(SiNx) Ee Ak F24(Si02) 2 FAdso] At

A2 AlelE AA9(1032) Yol AEFHA AHAE(Cst)] A5 A=(114
2)% ZTSE A2 A0E ZAF(1142)°) FAH AT, 4% A5 =Y A

=9 FE = sk A=(1141) Ak TR LR A ANAH(CHE BA

oL
ol
£

on, st Aa(1141) 3 FHE ~ESA AFF-20)0E Folgek, AEE R A

sk

TH4200= FF AF(1142) S 58 ddHl T HA(closed curve) 9] HE S 7+
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<71

<72>

<73

Mz 2A : 2012-09-19

FH, A2 AClE AddAH(1032), 5 AF(1142) Hele FF 2AAL105)
o] FAH] vk, Fzb AAT(105) Al AC)E HAT(1031), A2 AE A
2H(1032)3 @R bR R, A3 FAGING EE ARE FAGI02) 59 Mgy
(ceramic) AB9 aAlE A5t TrEo]A,

A A=A1)e) ATRU0)E BESA aF A5(1UD s R=EEEE

B AAT(105) o] Al =E AWE(361)0] THH

o¥

A2 AolE He=(1032) =

ks

Al == AEEZBE61)F EAZ 5 A5(1142) & &35 $7 4

*

&

AL(105) Hol= F5 AYH AdE(6DE FuEYh, T3, By wEAE(13
2)9] BA =9l 99(132d) 2 z7|s HEAS(42)Y =73 =g9l 949
(142d) & ¢7 =23 2= Al AE HAT(1031), A2 AolE AAT(1032) 2

Z7F AAD(105)= A2 == AWE(362)0] Fu| "},

-

A, F7 HATA05) Al 7F AFH6), dE =E(36), 3 velH

<

A6)o] @AAE v, AA7|M FE ALA(26)S FE AL AYZ (26D
ol ~EeA AHAHCsH) S AP A5(1U2) 7 d2HD, 75 AGH(26) 2%
FE % MAGELVDD) S d7bdET. AZ =E(36)9 492 Al =t HYE
(B61)E T3 =EgA AMMAHCst)] - A5014DFH d2H, 92 =&

(36)¢] vt A2 == HAEE(362)E B3 EA 29 ENAAFH(T3Y B4 =

o

dl¢l A5(1836d) R =7 et EAAXE(T4)Y =713 =920 A5 (146d) ]

7 dZ2d. o]del Zled vk go] w4 =4l d=50186d) 2 =73 =4

43-22

EX1003

BOE
Page 111



<Td=

<75>

<76

Mz 2A : 2012-09-19
—

A=(146d) 2 7424 B =gl d9(182d) 2 =718 =99 A9 (142d)el i3

=

2k AAT(160) Aolle wolE4(16), 7% AL L AZF =t (36)
2 g Bav(107)0] FdAMEe] i, BET(107) Yol s A3(200)0] HA
wol 9

LAE A gotoy, REE(107)d FAdE HlotEs Fal A A=(2000
g Aol =9l d=(166d) 3 AR 2 AF(20009] A AE] 2 RE9
(107) 9ol 34 Aojgo] dMF o] Qlar, i Ao i A=(200)S =8
e 34k AFFEE ARG 84 AYgee Eelolad A A (polyacrylates
resin) 2 &g o= A (polyimides) 9 F7]|E He HE7t 449 Fr7)&E 74
2 9E F oAt g4 ATFRE =523 Fa A50200) s f7] LEFel ¥

A, 771 EFF Aole 8% ATl gAddT. o9 &o, Ha A, 77

o7|M, g4 A5200)L A FYd A5 dwmseln, 5 A2 HdA

TU A=Y AnErE g gy 2 2wl 0E d AAds BEA o @

MAEZE Hi, &% d50] s 2 = Ao, 32 d=50200) 3 75 A

SoRH 474 AF% AR 7] 2HF WPE FUHD, FYE A3 A4
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<77>

<78

<79

Mz 2A : 2012-09-19

F7] gL AEA 7] EE PEDOT(Poly 3,4-ethylenedioxythiophene)
Zo aBA F7EE o) FojACLt, EF, 7] EHE=@E70)e dHgE=n AF F

2l=(hole injection layer, HIL), #A¥ <% Z(hole transporting layer, HTL),

A4 &% (electron transporting layer, EIL), 3 A FS81%(electron
injection layer, EIL) & sty o] st vFvez PAdd 4 drd, o
= E'__—‘[:—‘% E?—J‘@' 7{:)]5,?4, )g—g’— _7,_?:]%%0] 0 0 §]—_L Z‘j—:]'“(ZOO) }E}'Oﬂ HHJ“(]Q_]']_, -

A4 FAFl Adw 43EG. F

of

EA B

i,

A% WY S48 BAE JHE5E WY B399 471 %

H

=TFLEgE/ 2w (LiF/C), TFL

&7 ulE (LiF/AD, €7 ug(Al, &g, mtavlgly), = =) &

22 A AFMAHCst) o] SR =

£ 6% = 29 #7] WY A A9

WEL Agdon e PRz, = 72 % 29 #7] 2% EA FA9 2E
21X AMAE (Cst) o] 9k AF(1141, 1442) Abolell @ We o] (overlay) HzF7} 8hA)

26 R =79 () WA (DF FEshd, £ 2o ddA e % 77

g g A ARE s A=Z(1141) AA L} FH8Y, dd#dl T4 (closed curve)d

AEFA AFHUA20)E FHlste AR dT(1142) & Edete 2EF A AWAH

(CsE T8, §7 2% £A FA9 A% 4 FA ¢ AFAUD A A7 A
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<80

<81

<82

<83

Mz 2A : 2012-09-19

=(1142)¢]  eudol(overlay) HA7h TAstren 4 dAT AAE

(capacitance) & FrA8h= 53] 3o},

o]7)A, 2WHo|(overlay) A, ME FHEHE= B o)A & I

al 7+ Fol A F, F, ¢ WFoT AZTE(shift)HE A 2= dde] F

=2 AA% 4

A3 theA Atd, oH® 4 999 Aoz guw,

el overlay) HAE 7|Fol] A¥doz =HFE FAH5a, LE 48ty

(photo lithography) FAHo=z Y o, 7]

¥ oopxazol w2 dekol(miss

el

align) L= 7193 =97] Ale]9] vla degel oz 3 24T 5 . ol

@ omelol(overlay) BAE Adol WYshEn e AL FAl A

)
>
o
[
o
o

o]

o

e.
o
=

(@]

N
ol
ui
fle
4o
4
I
k)
—
=2
19
St
e,

Al 25 gy Ul AT 5 Q= dEo] =)

s, AR A ANAIH(Cst) 2] 4 A=(1141, 1442) Apol2] 7

AET. A 104 = A

A& A (capacitance), &< FANT, A 2AEE 4 AF141, 1442)9] HF

& YEI d=

(554 1]

A

Cj:: iy

“d
Z, B

ok A=(1141, 1442) Aeld) 7Ael& vedict,

[e}

o o Andle] 9% 2EH ARAE(Cs) ARAEAE A
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<84

<85>

<86

Mz 2A : 2012-09-19

2 AClE HA5(1032)9 FA4G ¢, 83 A=(1141) 2 A5 2=(1142) 9] A

d 2 R 21141 2 A5 A=S(1142)9 3" dde] W Ao o

-

El

m,
o
rid,

i)

ohomhebA, o AS(1141, 1442)¢] FHE 499 HA A7F wisste A AR
© ~(capacitance) 7k DEbA Al ©rh, vhA] dEbw, s A= 8l AR A5 ow
dlo] Az FAsE A9 AN E A (capacitance) = A RT FEA A Ho,
olgA AAAFE(capacitance) 7t BepAA HH AAZ EF, M(color) o]
Fe wAlde]l BAEA HJa 7] 2 24 A FHo] AstHET.

oj¢} TE& FARE sASY] Hste], B 2w I AAdd o7 {7 @

#F BA AAL ddHlFH(closed curve)®] 2EEFA ATFHE(420)E TR A

==

T AF012)E Z2gets 2EeA ARAHCsHE F&, & A501141, 1142)
Aol ewiele] WAzt dASHESE, F3 AGHR AR (capacitance) B F
A 5 gl= 540

AL = T(a)e s A5 4D e] 2AE AART f5EVEE) 0w A
ZER Z$E Jed ol &9, £ 7(b)E s AF(114De] AAE AHR

o ol E(-ydEor AETE" A$E Uud

pack

ojit, E T(c)E s A

Jh

(1141)0] 2AE ARG LEFZ (W) oz ATEH F$E e Floly,

£

()= 8y A=(114D 0] AA" AR d&(-Xie)or AZER A& o

g}

£

70|

o

o7l NZE AREs T8 el o WA A mAse, o714 2

HAFE, Wol® A4F A501142)9 AFH(420)7F 8% AF(114D)F FHHE H
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<87

<88

<89>

ME 2R : 2012-09-19
9 g 4 vk eivketd, AR A=(1142) 9 AR (42007 sk A= (114D 3

FHAYA F= EHAAA AZEF TS E A A2 =E=(36) 2 Al == A

26D A AL EASe] ga g27 SASA @ ¢ donE 2

i

oA =92 vk §9, s AF(114D AA e AR AS5(1142) 0] FHH7
AshA] A A5(1142)9) Hels ah AF01DY Heldh A9 2 5 don,

AAE AZEZ SASTEE ANAEX(capacitance) 7 A dASA A2

2 29 @A Z1AR vkl wet akg A dAGE $e At AR, &
T ol AEHA orm ggd TSt S AT ds Mg vl
wA g @, ode 7 R Yol Thesits de B adge] & vl B

okl BAbsHE AEE F7 olhE Aol
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<90

Mz 2A : 2012-09-19

o] Hd]
14: o] 2784 16: wlo] g4
200 =7]8 AgA 24 2N
% 7% AgA 341 WG Ajo)d
36 9A wo Tl: 7%
T2: 294 At Edz2~E T3 BA v Ed A AE
T4: 27]8 wot EAA2EH 15 FF
T6: &3 Ale] ohe EA~E
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Mz 2A : 2012-09-19

(378 11
7] 7k;
A7) 718 el FalE A1EE S

3 Adm 47 Sy A% A FANEE WG ATHE Talss 4
3 AZE Egaks AN
#7) ANAEE BE 57 BT
Baloh 2 47) A2EAE THE =

(479 2]
A1l gloiAl,
R i

1% A3 FReES PHlEE Wt EAX A ogo] 7],

ot

&7

[ 3]
A1kl lof A,
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Mz 2A : 2012-09-19

A7) R AT

47) A we U T YHE P7) TF AGHORRE TF AY
& Ql7bw o EA s ofglo] 7%
(37 4]

A3l glofA,

A7) T AL 47 T ES

o}
£
it
g
NI
=
-4
=)
i,
i)
ali
it
=
il

=% 5ol 7] 4

53 dase 4o B9

(7% 5]

A1l slof A,

A7) AN FADES WAYE 75 v EAASHE o xge,

47 TF uE EAASHY TF A0)E AFL ) A% AFE 2@

T A& BH0E e w B2 o] 7]E,
(7% 6]

AsFl 2oiA,
SR E L EENCES

A7) FE N EdN 2 £

)
gt
2
filo
&
o,
_O‘L
=h
o,
AR
-
oftt
Jus
=
1=
1=}
i
)
N

AE| Aol gl BA 9 ERAAE 01,
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HE 27X 2012-00-19
(472 71

Aol QojAl,

o
o
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P,E
-
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U
i)
ol
e
o

ok E A A=

N Ao met g25o] =7)3 A

Aot A7) 7% g Ex

A50] Agets 278 uhe 2K 2ol

K

dha ERRAAHE A7) 92 =E2EE E8 A7) s 23T 7

T E-ARE ofdlo]

(A2 9]

Agaol QoA

AL EFog g gl Ed
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HZE 22X : 2012-09-19
2 Ba 47 A% 433 47
qoz AdnE 7] 2

(A% 16]

A5 1ol

(47 171
A4zl QelA
Az EE

of we @25 =715 HAgte 47 7 UY ERALH

o] A7 & AlelE el AEshs 218 e EdA A A,
A7 =718 wer EJA

T EMAAEHE A7) dF =EE 53 A7) 6

(7% 18]

A7 AeIA,

7] 2719 W EdA2E Y 2718 dlo|E AT B SR AT

LR IR

=
S
2

nN=

g0 e #7] wy

ke

Al A

(73 19]

A4 o)A,
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If Required, Foreign Filing License Granted: 04/16/2013
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/801,937

Projected Publication Date: 03/20/2014
Non-Publication Request: No

Early Publication Request: No

Title
THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE
DISPLAY

Preliminary Class
349

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications:
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/801,937
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B ot (0 N/A N/A N/A N/A 280
SEARCH FEE
P e A, N/A N/A N/A N/A 600
EXAMINATION FEE
O EE N/A N/A N/A N/A 720
TOTAL CLAIMS ]
(37 CFR 1.16(1)) 19 minus 20 = OR - [x 80 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR [x =
% Independent * Minus | *** =
& (37 CFR 1.16(h) X = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
1] Total . Minus | ** = " =
= (37 CFR 1.16() OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

lesig‘?sd;g,g\;l::gmia 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/801,937 03/13/2013 Won-Se Lee 71549/1.550
CONFIRMATION NO. 6551
23363 POA ACCEPTANCE LETTER
CHRISTIE, PARKER & HALE, LLP

PO BOX 29001

S
Glendale, CA 91209-9001

Date Mailed: 04/23/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/13/2013.

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

/ttruong/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b))

I hereby certify that this correspondence is being electronically filed with the United States Patent and
Trademark Office on March 13, 2013 at or befo ({ 11:59 p.m. Eastern Stan d Time under the Rules of
37CFR§ 1.10. (/

J’@’W

Chrlstma M. Jauregul

Docket No. :  71549/1.550

Inventor(s) : Won-Se Lee et al.

Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-
EMITTING DIODE DISPLAY

ADDRESS TO: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450 March 13, 2013

1. X FEE TRANSMITTAL FORM

2. IF A CONTINUING APPLICATION
This application is a of patent application No.

Prior application information: Examiner ; Group Art Unit:

This application claims the benefit of Provisional Application No. pursuant to 35
U.S.C. §119(e) and 37 CFR §1.78(a)(4).

3. APPLICATION COMPRISED OF

Specification
27 Specification, claims and Abstract (total pages)

Drawings
7 Sheets of formal drawing(s) (FIGS. 1 to 7D)

Inventor's Declaration(s)
Executed Declaration (new or copy from a prior application (37 CFR 1.63(d)) (for
continuation and divisional)
X Executed Declaration/Assignment (new or copy from a prior application (37 CFR
1.63(d)) (for continuation and divisional)

Power of Attorney by Applicant(s)
X Executed (new or copy from a prior application (37 CFR 1.63(d)) (for continuation and

divisional) with transmittal
Application Data Sheet
X Newly executed ADS
Unexecuted ADS

4. Microfiche Computer Program (Appendix)
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UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Docket No.: 71549/L.550

Nucleotide and/or Amino Acid Sequence Submission (if applicable, all necessary)
Computer Readable Copy

Paper Copy (identical to computer copy)

Statement verifying identity of above copies

6. APPLICANT(S) STATUS UNDER 37 CFR §1.27

Applicant(s) and any others associated with it/them under §1.27(a) are a SMALL
ENTITY

7. ALSO ENCLOSED ARE

1]

Request and Certificate under 35 U.S.C. §122(b)(2)(B)(i) Request for Non-Publication)
Preliminary Amendment
Includes “Cross-Reference to Related Applications”
A Petition for Extension of Time for the parent application and the required fee are being
filed concurrently herewith. '
This application is owned by pursuant to an Assignment recorded at Reel
, Frame
Information Disclosure Statement (IDS)/PTO/SB/0SA/B
X Copies of IDS Citations
Certified copy of Priority Document(s) (paper filing only, if foreign priority is claimed)
English Translation Document (if applicable)
Return Receipt Postcard (MPEP 503) (should be specifically itemized).
Other:

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

w 200

Jun-Yéung E. Jeo™
Reg. No. 43,693
626/795-9900

CHRISTIE, PARKER & HALE, LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001
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FEE TRANSMITTAL
UTILITY PATENT APPLICATION

DATE: March 13,2013

Docket No. @ 71549/L.550 Duplicate ___

Inventor(s) : Won-Se Lee et al.

Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-
EMITTING DIODE DISPLAY

Number Small Entity Large Entity
Extra Rate Rate Fee
Total Claims = 0*$31.00 0 * $62.00 $0.00
Independent Claims = 0 * $125.00 0 * $250.00 $0.00
Multiple-Dependent Claims Fee $230.00 $460.00
Small Entity Large Entity
Rate Rate Fee
Basic Filing Fee $98.00 $390.00 $390.00
$310.00 $620.00 $620.00

Search Fee

0 $250.00 $250.00

SIZI
Number of each additional

EFS
50 or fraction thereof Small Entity Large Entity

Paper Size
Equivalent Total Sheets (round up to whole number) Rate Rate Fee
34 %75 26~100 0* $160.00 0 * $320.00

Small Entity Large Entity
Rate Rate Fee
Late Submission of Oath/Declaration Fee $65.00 $130.00 $0.00
Non-Electronic Filing Fee $200.00 $400.00 $0.00
TOTAL AMOUNT OF FEES $1,260.00
List Independent Claims: I and 10
METHOD OF PAYMENT
X Submitted herewith is the fee of $1,260.00.
X The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17

which may be required during the entire pendency of the application to Deposit Account
No. 03-1728. Please show our docket number with any charge or credit to our Deposit

Account.

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

w9 ¢

Jun—Yo{mg E. Jeon”
Reg. No. 43,693
626/795-9900

JEJ/cmj
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

DIODE DISPLAY

First Named Inventor/Applicant Name:

Won-Se Lee

Filer:

Jun-Youg E. Jeon/Christina Jauregui

Attorney Docket Number:

71549/L550

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Utility application filing 1011 1 390 390
Utility Search Fee 111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount usD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1260
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Electronic Acknowledgement Receipt

EFS ID: 15213252
Application Number: 13801937
International Application Number:
Confirmation Number: 6551

Title of Invention:

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

DIODE DISPLAY

First Named Inventor/Applicant Name:

Won-Se Lee

Customer Number:

23363

Filer:

Jun-Youg E. Jeon/Christina Jauregui

Filer Authorized By:

Jun-Youg E. Jeon

Attorney Docket Number: 71549/L550
Receipt Date: 13-MAR-2013
Filing Date:
Time Stamp: 19:36:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1260

RAM confirmation Number

16182

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/ Multi
Message Digest | Part/.zip

Pages
(if appl.)
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71549_ApplicationDataSheet 870470
1 Application Data Sheet -APP |cad|fon atasheet. no 6
p ch0a45abd6d2e45e28f6f66afc9654bbc236)
Warnings:
Information:
885813
2 71549_Application.pdf yes 27
785b3643bec6992755bca5923d4eal10b9|
d517¢1
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 22
Claims 23 26
Abstract 27 27
Warnings:
Information:
174080
Drawings-only black and white li .
3 rawings-only black and white fine 71549_Drawings.pdf no 7
drawings
b912137e912c1429d0cd h58bdaab74c448|
Warnings:
Information:
71549_1 torsDeclarati 83477
4 Oath or Declaration filed —nven c;rfs eclaration. no 3
p f12dc1 cf64c0b771a57756bd663a91944a46)
Warnings:
Information:
28190
5 Transmittal Letter 71549_POATransmittal.pdf no 1
Saf5alaf55d2caacdcc0af877a7629010b642)
<58
Warnings:
Information:
26848
6 Power of Attorney 71549_PowerofAttorney.pdf no 1
69cal0cbacd1bafcc10804d23e09caBef6167|
alb2
Warnings:
Information:
90981
7 71549_IDS.pdf yes 3
7035119e8f95f9fc21a5a47639a40425d640)
2fec
Multipart Description/PDF files in .zip description
Document Description Start End
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Transmittal Letter 1 2

Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
443850
8 Foreign Reference 71549_KR106.pdf no 14
bb08828f03c14abce90e77caldb3f3ed1del
Warnings:
Information:
679686
9 Foreign Reference 71549_KR704.pdf no 20
3504dd0244a8488381e2d2e53a8904ced 1
Warnings:
Information:
662960
10 Foreign Reference 71549_KR411.pdf no 33
elf2caff26c30b44 1dfcc223ec552139chbded)
Warnings:
Information:
303213
11 Foreign Reference 71549_KR328.pdf no 9
524b9331df2895d89cef0044e0e86fd4 1e44|
ef78
Warnings:
Information:
71549_ApplicationT ittal 123786
12 Transmittal of New Application -APP |cac;;>n ransmittat. no 3
p bb8c7443b06de83968c0d38d00003fb219
f3ab1
Warnings:
Information:
33334
13 Fee Worksheet (SB06) fee-info.pdf no 2
0ee8714169e334af4c50833ab422fe3a994e|
8
Warnings:
Information:
Total Files Size (in bytes){ 4408688
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/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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PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 71549/L550

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIOCDE DISPLAY

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

document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[ ] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Won-Se Lee
Residence Information {Select One) () US Residency  {#) Non US Residency () Active US Military Service
City  |Yongin-City Country of Residence KR
Mailing Address of Inventor:
Address 1 95, S8amsung 2-Ro, Giheung-Gu
Address 2
City Yongin-City, Gyeonggi-Do | State/Province |
Postal Code | Country | | KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Won-Kyu Kwak
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |vongin-City Country of Residence KR
Mailing Address of Inventor:
Address 1 95, Samsung 2-Ro, Giheung-Gu
Address 2
City Yongin-City, Gyeonggi-Do | State/Province |
Postal Code | Country ! | KR
Inventor 3
Legal Name
EFS Web2.2.3
BOE

EX1003

Page 147



PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

71549/L550

Application Number

Title of Invention

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE DISPLAY

Prefix| Given Name

Middle Name

Family Name

Suffix

Se-Ho

Kim

Residence Information {Select One) () US Residency

(® Non US Residency () Active US Military Service

City

Yongin-City

Country of Residence KR

Mailing Address of Inventor:

Address 1 95, Samsung 2-Ro, Giheung-Gu

Address 2

City Yongin-City, Gyeonggi-Do | State/Province |
Postal Code | | Country | | KR

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

Add

Correspondence Information:

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

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

Customer Number 23363

Email Address pto@cph.com

|Remove Email

| | AddEmail |

Application Information:

Title of the Invention -[|;||—|S”;LT\I\_(M TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE
Attorney Docket Number| 71549/L.550 ‘ Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

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

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any)

Suggested Figure for Publication (if any}

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 33U.8.C. 122(b)and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

EFSWeb223
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PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 71549/L550

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIOCDE DISPLAY

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e) Customer Number | (O US Patent Practitioner ‘ () Limited Recognition (37 CFR 11.9)
Customer Number 23363

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e} or 120, and 37 CFR 1.78.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

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

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

| Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Priority Claimed
10-2012-0104215 KR 2012-09-19 ® Yes () No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices

EFSWeb223
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PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 71549/L550

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIOCDE DISPLAY

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIFO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

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

Applicant Information:

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

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

identified in this section.

(® Assignee (O Legal Representative under 35U.8.C. 117

O Person to whom the inventor is obligated to assign. ‘O Person who shows sufficient proprietary interest

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Assignee is an Organization check here.

Organization Name | qaMsUNG DISPLAY CO., LTD.

Mailing Address Information:

Address 1 95, Samsung 2-ro, Giheung-gu

Address 2

City Yongin-si, Gyeonggi-do State/Province

Country i| KR Postal Code

Phone Number Fax Number
EFS Web2.2.3

BOE
EX1003 Page 150



PTO/AIA/14 (08-12)
Approved for use threugh 01/31/2014. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

71549/L550

Application Number

Title of Invention | THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIOCDE DISPLAY

Email Address

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

Signature:

Remove

certifications

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

Signature (/Jun-Young E. Jeon/

Date (YYYY-MM-DD)| 2013-03-13

First Name | Jun-Young E.

Last Name

Jeon

Registration Number | 43693

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

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35U S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. 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 Cffice, 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.

EFSWeb223

BOE
EX1003 Page 151



Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.G. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

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

EFSWeb223

BOE
EX1003 Page 152



10

15

20

25

71549/1.550

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING
DIODE DISPLAY

CROSS-REFERENCE TO RELATED PATENT APPLICATION

[0001] This application claims priority to and the benefit of Korean Patent
Application No. 10-2012-0104215, filed on September 19, 2012, in the Korean
Intellectual Property Office, the disclosure of which is incorporated herein in its entirety

by reference.

BACKGROUND

1. Field

[0002] Embodiments of the present invention relate to a thin film transistor (TFT)
array substrate including at least one TFT and one storage capacitor, and an organic
light-emitting diode (OLED) display.

2. Description of Related Art

[0003] An organic light-emitting diode (OLED) display may include two electrodes
and an organic light-emitting layer interposed therebetween, wherein electrons injected
from one electrode and holes injected from the other electrode are combined to form
excitons that release energy, thereby emitting light.

[0004] Such an OLED display may also include a plurality of pixels, each pixel
including an OLED, which is a self light-emitting device, a plurality of thin film transistors
(TFTs), and a capacitor for driving the OLED.

[0005] The capacitor may include lower and upper electrodes and a dielectric
interposed therebetween. Each electrode may be patterned through a
photolithography process after a conductive layer is formed on the whole surface of a
substrate. In a system in which a great number of large-sized panels are manufactured

at the same time, a misalignment may occur between a substrate and a mask or a light
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exposure device within a tolerance (or tolerance level) of process equipment during a
patterning process. Contrary to an intention of the design, an overlay deviation may
occur between both of the electrodes of the capacitor due to the misalignment. Due to
the overlay deviation, a capacitance may be generated that is different from a designed

value, thereby resulting in low-gradation spots, abnormal colors, or the like.

SUMMARY

[0006] Aspects of embodiments of the present invention provide a thin film transistor
(TFT) array substrate including a storage capacitor structure for maintaining a
capacitance to be substantially constant even though an overlay deviation occurs, and
an organic light-emitting diode (OLED) display employing the same.

[0007] According to an aspect of the present invention, a TFT array substrate
includes: a substrate; a first insulation layer on the substrate; a capacitor including a
lower electrode on the first insulation layer, and an upper electrode arranged to overlap
with the whole lower electrode and having an opening, and the upper electrode is
insulated from the lower electrode by a second insulation layer; an inter-layer insulation
film covering the capacitor; a node contact hole in the inter-layer insulation film and the
second insulation layer, and within the opening; and a connection node on the
inter-layer insulation film and electrically coupling the lower electrode and at least one
TFT to each other through the node contact hole.

[0008] The opening may overlap with the lower electrode.

[0009] The upper electrode may be configured to receive a driving voltage through a
driving voltage line formed from the same layer as the connection node.

[0010] The driving voltage line may be coupled to the upper electrode through

another contact hole in the inter-layer insulation film.
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[0011] The TFT array substrate may further include a driving TFT arranged to
overlap with the capacitor. A driving gate electrode of the driving TFT may include the
lower electrode.

[0012] The atieastone TFT may include a compensation TFT coupled to the driving
TFT and electrically coupled to the lower electrode through the connection node, and
the compensation TFT may be configured to compensate for a threshold voltage of the
driving TFT.

[0013] A compensation gate electrode of the compensation TFT may be formed
from the same layer as the lower electrode.

[0014] The at least one TFT may include an initialization TFT electrically coupled to
the lower electrode through the connection node, and the initialization TFT may be
configured to provide an initialization voltage to the driving gate electrode of the driving
TFT by being turned on in response to a previous scan signhal.

[0015] An initialization gate electrode of the initialization TFT may be formed from
the same layer as the lower electrode.

[0016] According to another aspect of the present invention, an OLED display
includes: a substrate; a first insulation layer on the substrate; a scan line on the first
insulation layer and configured to deliver a scan signal; a data line and a driving voltage
line crossing the scan line, the data line and the driving voltage line being insulated by a
second insulation layer and an inter-layer insulation film and configured to respectively
deliver a data signal and a driving voltage; a pixel circuit coupled to the scan line and
the data line and including at least one thin film transistor (TFT) and a capacitor; an
OLED for emitting light by receiving the driving voltage from the pixel circuit, and the
capacitor includes a lower electrode on the first insulation layer, and an upper electrode
arranged to overlap with the whole lower electrode and having an opening, and the
upper electrode is insulated from the lower electrode by the second insulation layer; a

node contact hole in the inter-layer insulation film and the second insulation layer, and
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within the opening; and a connection node on the inter-layer insulation film and
electrically coupling the lower electrode and the at least one TFT to each other through
the node contact hole.

[0017] The opening may overlap with the lower electrode.

[0018] The upper electrode may be configured to receive a driving voltage through a
driving voltage line formed from the same layer as the connection node.

[0019] The driving voltage line may be coupled to the upper electrode through
another contact hole in the inter-layer insulation film.

[0020] The OLED display may further inciude a driving TFT arranged to overlap with
the capacitor. A driving gate electrode of the driving TFT may include the lower
electrode.

[0021] The atleast one TFT may include a compensation TFT coupled to the driving
TFT and electrically coupled to the lower electrode through the connection node, and
the compensation TFT may be configured to compensate for a threshold voltage of the
driving TFT.

[0022] A compensation gate electrode of the compensation TFT may be formed
from the same layer as the lower electrode.

[0023] The atleast one TFT may include an initialization TFT electrically coupled to
the lower electrode through the connection node, and the initialization TFT may be
configured to provide an initialization voltage to the driving gate electrode of the driving
TFT by being turned on in response to a previous scan signal.

[0024] An initialization gate electrode of the initialization TFT may be formed from
the same layer as the lower electrode.

[0025] The OLED display may further include a switching TFT for delivering the data
signal to the driving TFT by being turned on by the scan signal.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other features and aspects of the present invention will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

[0027] FIG. 1is an equivalent circuit diagram of one pixel in an organic light-emitting
diode (OLED) display according to an embodiment of the present invention;

[0028] FIG. 2 is a top view of the pixel in the OLED display of FIG. 1;

[0029] FIG. 3 is a cross-sectional view through line II-1I of FIG. 2;

[0030] FIG. 4 is a cross-sectional view through line IV-IV of FIG. 2;

[0031] FIG. 5 is a cross-sectional view through line V-V of FIG. 2;

[0032] FIG. 6 is a top view schematically showing an overlapping region of a storage
capacitor in the pixel of FIG. 2; and V

[0033] FIGS. 7A to 7D are top views showing cases where an overlay deviation

occurs between both electrodes of the storage capacitor in the pixel of FIG. 2.

DETAILED DESCRIPTION

[0034] Embodiments of the present invention will be described in detail with
reference to the attached drawings, so that one of ordinary skill in the art may
implement the spirit and scope of the present invention. The present invention can be
implemented in various different forms and is not limited to the embodiments described
below.

[0035] Parts irrelevant to the description may have been omitted to more clearly
describe the present invention, and like reference numerals denote like elements
throughout the specification.

[0036] In addition, since the sizes and thicknesses of components in the drawings
are arbitrarily shown for convenience of description, the present invention is not

necessarily limited to the shown sizes and thicknesses.
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[0037] In the drawings, the thicknesses of layers and regions are magnified for
clarity. In éddition, the thicknesses of some layers and regions are exaggerated for
convenience of description. When it is described that a certain component, such as a
layer, a film, a region, or a plate, is “above” or “on” another component, the certain
component may be directly above another component, or a third component may be
interposed therebetween.

[0038] In the specification, when a certain part “includes” a certain component, this
indicates that the part may further include another component instead of excluding
another component unless there is no different disclosure. In addition, the term “on”
indicates that a certain part is located above or below another part and does not
necessarily indicate that the certain part is located above another part based on a
direction of gravity.

[0039] As used herein, expressions such as “at least one of,” when preceding a list
of elements, modify the entire list of elements and do not modify the individual elements
of the list.

[0040] An organic light-emitting diode (OLED) display according to an embodiment
will now be described in detail with reference to FIGS. 1 to 5.

[0041] FIG. 1 is an equivalent circuit diagram of one pixel in an OLED display
according to an embodiment of the present invention.

[0042] As shownin FIG. 1, the pixel in the OLED display includes a plurality of lines
(or signal lines) 14, 24, 34, 16, 26, and 20 and a pixel circuit, which includes a plurality
of thin film transistors (TFTs) T1, T2, T3, T4, T5, and T6 that are coupled to the plurality
of signal lines 14, 24, 34, 16, 26, and 20 and a storage capacitor Cst. In addition, the
pixel further includes an OLED for emitting light by receiving a driving voltage from the

pixel circuit.
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[0043] The plurality of TFTs T1, T2, T3, T4, T5, and T6 includes a driving TFT T1, a
switching TFT T2, a compensation TFT T3, an initialization TFT T4, an operation
control TFT T5, and a light-emitting control TFT T6.

[0044] The plurality of lines 14, 24, 34, 16, 26, and 20 includes a scan line 24 for
delivering a scan signal Sn, a previous scan line 14 for delivering a previous scan signal
Sn-1, a light-emitting control line 34 for delivering a light-emitting control signal En to
the operation control TFT T5 and the light-emitting control TFT T6, a data line 16, which
crosses the scan line 24 and delivers a data signal Dm, a driving voltage line 26, which
delivers a driving voltage ELVDD and is formed to be almost parallel to the data line 186,
and an initialization voltage line 20 for delivering an initialization voltage Vint for
initializing the driving TFT T1.

[0045] A gate electrode G1 of the driving TFT T1 is coupled to one electrode Cst1 of
the storage capacitor Cst, a source electrode S1 thereof is coupled to the driving
voltage line 26 via the operation control TFT T5, and a drain electrode D1 thereof is
electrically coupled to an anode of the OLED via the light-emitting control TFT T6. In
response to a switching operation of the switching TFT T2, the driving TFT T1 receives
the data signal Dm and provides a driving current Id to the OLED.

[0046] A gate electrode G2 of the switching TFT T2 is coupled to the scan line 24, a
source electrode S2 thereof is coupled to the data line 16, and a drain electrode D2
thereof is coupled to the source electrode S1 of the driving TFT T1 and is also coupled
to the driving voltage line 26 via the operation control TFT T5. The switching TFT T2
performs a switching operation for delivering the data signal Dm received through the
data line 16 to the source electrode S1 of the driving TFT T1 by being turned on in
response to the scan signal Sn received through the scan line 24.

[0047] A gate electrode G3 of the compensation TFT T3 is coupled to the scan line
24, a source electrode S3 thereof is coupled to the drain electrode D1 of the driving TFT

T1 and is also coupled to the anode of the OLED via the light-emitting control TFT T6,
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and a drain electrode D3 thereof is coupled to the one electrode Cst1 of the storage
capacitor Cst, a drain electrode D4 of the initialization TFT T4, and the gate electrode
G1 of the driving TFT T1. The compensation TFT T3 couples the gate electrode G1
and the drain electrode D1 of the driving TFT T1 to each other by being turned on in
response to the scan signal Sn received through the scan line 24 so that the driving
TFT T1 is diode-coupled.

[0048] A gate electrode G4 of the initialization TFT T4 is coupled to the previous
scan line 14, a source electrode S4 thereof is coupled to the initialization voltage line
20, and the drain electrode D4 thereof is coupled to the one electrode Cst1 of the
storage capacitor Cst, the drain electrode D3 of the compensation TFT T3, and the gate
electrode G1 of the driving TFT T1. The initialization TFT T4 delivers the initialization
voltage Vint to the gate electrode G1 of the driving TFT T1 by being turned on in
response to the previous scan signal Sn-1 received through the previous scan line 14 to
perform an initialization operation for initializing a voltage of the gate electrode G1 of
the driving TFT T1.

[0049] A gate electrode G5 of the operation control TFT T5 is coupled to the
light-emitting control line 34, a source electrode S5 thereof is coupled to the driving
voltage line 26, and a drain electrode D5 thereof is coupled to the source electrode S1
of the driving TFT T1 and the drain electrode D2 of the switching TFT T2.

[0050] A gate electrode G6 of the light-emitting control TFT T6 is coupled to
light-emitting control line 34, a source electrode S6 thereof is coupled to the drain
electrode D1 of the driving TFT T1 and the source electrode S3 of the compensation
TFT T3, and a drain electrode D86 thereof is electrically coupled to the anode of the
OLED. The operation control TFT TS5 and the light-emitting control TFT T6 are
concurrently (e.g., simultaneously) turned on in response to the light-emitting control
signal En received through the light-emitting control line 34 to deliver the driving voltage

ELVDD to the OLED so that the driving current Id flows through the OLED.
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[0051] The other electrode Cst 2 of the storage capacitor Cst is coupled to the
driving voltage line 26. The one electrode Cst1 of the storage capacitor Cst is coupled
to the gate electrode G1 of the driving TFT T1, the drain electrode D3 of the
compensation TFT T3, and the drain electrode D4 of the initialization TFT T4 via a
connection node.

[0052] A cathode of the OLED is coupled to a common voltage ELVSS.
Accordingly, the OLED emits light by receiving the driving current Id from the driving
TFT T1 so that an image is displayed.

[0053] An operation of the pixel in the OLED display of FIG. 1 will now be described
in detail.

[0054] During an initialization period, the previous scan signal Sn-1 at a low level is
provided through the previous scan line 14. In response to the previous scan sighal
Sn-1 at a low level, the initialization TFT T4 is turned on, thereby providing the
initialization voltage Vint to the gate electrode G1 of the driving TFT T1 via the
initialization TFT T4 through the initialization voltage line 20. The driving TFT T1 is
initialized by fhe initialization voltage Vint.

[0055] During a data programming period, the scan signal Sn at a low level is
supplied through the scan line 24. In response to the scan sighal Sn, the switching TFT
T2 and the compensation TFT T3 are turned on.

[0056] Due to the turn-on state of the compensation TFT T3, the driving TFT T1 is
diode-coupled and biased in a forward direction.

[0057] In this case, a compensation voltage Dm+Vth (Vth has a negative value)
obtained by subtracting a threshold voltage Vth of the driving TFT T1 from the data
signal Dm input through the data line 16 is applied to the gate electrode G1 of the
driving TFT T1.

[0058] Then, the driving voltage ELVDD and the compensation voltage Dm+Vth are

applied to both of the electrodes of the storage capacitor Cst, thereby storing charges
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corresponding to a voltage difference between both of the electrodes of the storage
capacitor Cst in the storage capacitor Cst. During a light-emitting period, the
light-emitting control signal En provided through the light-emitting control line 34 is
changed from a high level to a low level, thereby turning on the operation control TFT
T5 and the light-emitting control TFT T6.

[0059] Then, the driving current Id is generated due to a voltage difference between
a voltage at the gate electrode G1 of the driving TFT T1 and the driving voltage ELVDD
and is supplied to the OLED through the light-emitting control TFT T6. During the
light-emitting period, a gate-source voltage Vgs of the driving TFT T1 is maintained as
‘(Dm+Vth)-ELVDD’ by the storage capacitor Cst, and according to a current-voltage
relationship of the driving TFT T1, the driving current Id is determined regardless of the
threshold voltage Vth of the driving TFT T1.

[0060] A structure of the pixel in the OLED display of FIG. 1 will now be described in
detail with reference to FIGS. 2 to 5, which are based on FIG. 1. FIG. 2 is a top view of
a pixel P in the OLED display of FIG. 1. FIG. 3is a cross-sectional view through the line
II-II of FIG. 2. FIG. 4 is a cross-sectional view through the line IV-IV of FIG. 2. FIG. 5
is a cross-sectional view through the line V-V of FIG. 2.

[0061] As shown in FIGS. 2 to 5, according to an embodiment, the pixel P in the
OLED display includes the scan line 24, the previous scan line 14, the light-emitting
control line 34, and the initialization voltage line 20, which apply the scan signal Sn, the
previous scan signal Sn-1, the light-emitting control signal En, and the initialization
voltage Vint, respectively, along a row direction, and includes the data line 16 and the
driving voltage line 26, which cross each of the scan line 24, the previous scan line 14,
the light-emitting control line 34, and the initialization voltage line 20, and apply the data

signal Dm and the driving voltage ELVDD, respectively.
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[0062] In addition, the pixel P includes the driving TFT T1, the switching TFT T2, the
compensation TFT T3, the initialization TFT T4, the operation control TFT T5, the
light-emitting control TFT T6, the storage capacitor Cst, and the OLED.

[0063] The driving TFT T1, the switching TFT T2, the compensation TFT T3, the
initialization TFT T4, the operation control TFT T5, and the light-emitting control TFT T6
are formed along semiconductor layers 112, 122, 132, 142, 152, and 162, which are
formed bent in various shapes, respectively. Each of the semiconductor layers 112,
122,132, 142, 152, and 162 is formed of polysilicon. Each of the semiconductor layers
112, 122, 132, 142, 152, and 162 includes a channel region not doped with impurities,
and a source region and a drain region, doped with impurities, formed at both sides of
the channel region. The impurities vary according to types of the TFTs and may include
N-type impurities and/or P-type impurities.

[0064] The semiconductor layers 112, 122, 132, 142, 152, and 162 include a driving
semiconductor layer 112 formed in the driving TFT T1, a switching semiconductor layer
122 formed in the switching TFT T2, a compensation semiconductor layer 132 formed
in the compensation TFT T3, an initialization semiconductor layer 142 formed in the
initialization TFT T4, an operation control semiconductor layer 152 formed in the
operation control TFT T5, and a light-emitting control semiconductor layer 162 formed
in the light-emitting control TFT T6.

[0065] The driving TFT T1 includes the driving semiconductor layer 112, a driving
gate electrode 1141, a driving source electrode 116s, and a driving drain electrode
116d. The driving semiconductor layer 112 is bent. The driving source electrode 116s
corresponds to a driving source region 116s doped with impurities in the driving
semiconductor layer 112, and the driving drain electrode 116d corresponds to a driving
drain region 116d doped with impurities in the driving semiconductor layer 112. The
storage capacitor Cst is formed on the driving TFT T1 to overlap with the driving TFT

T1.
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[0066] The storage capacitor Cst includes lower and upper electrodes 1141 and
1142 with a second gate insulation film 1032 interposed therebetween. The driving
gate electrode 1141 also functions as the lower electrode 1141. That is, the driving
gate electrode 1141 includes the lower electrode 1141. The second gate insulation film
1032 is formed of a dielectric, and a storage capacitance is determined by charges
accumulated in the storage capacitor Cst and a voltage between the lower and upper
electrodes 1141 and 1142.

[0067] According to an embodiment, the lower electrode 1141 is formed as a
floating electrode having an island shape and is formed of the same material layers as
the scan line 24, the previous scan line 14, the light-emitting control line 34, a switching
gate electrode 124, a compensation gate electrode 134, an initialization gate electrode
144, an operation control gate electrode 154, and a light-emitting control gate electrode
164.

[0068] The upper electrode 1142 may be formed on the second gate insulation film
1032 as a floating electrode having an island shape. In one embodiment, the upper
electrode 1142 is arranged to overlap with the whole lower electrode 1141 and has a
storage opening 420. The storage opening 420 may have a shape of a simple closed
curve penetrating the upper electrode 1142. According to one embodiment, the simple
closed curve refers to a closed figure in which a start point and an end point are the
same when the closed curve is traced from the start point of the traced curve to draw a
polygon, a circle, or the like. The upper electrode 1142 having the storage opening 420
may have a doughnut shape.

[0069] According to an embodiment of the present invention, by using the storage
capacitor Cst including the upper electrode 1142, which overlaps with the whole lower
electrode 1141 and has the storage opening 420 having a simple closed curve, even
though an overlay deviation occurs between the lower electrode 1141 and the upper

electrode 1142 during a method of manufacturing the OLED display, the capacitance of
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the storage capacitor Cst may be maintained (e.g., always be maintained) to be
substantially constant. This feature will be described in detail below with reference to
FIGS.6and 7.

[0070] The switching TFT T2 includes the switching semiconductor layer 122, the
switching gate electrode 124, a switching source electrode 126s, and a switching drain
electrode 126d. The switching source electrode 126s protrudes from the data line 16,
and the switching drain electrode 126d corresponds to a switching drain region 126d
doped with impurities in the switching semiconductor layer 122.

[0071] The compensation TFT T3 includes the compensation semiconductor layer
132, the compensation gate electrode 134, a compensation source electrode 136s,
and a compensation drain electrode 136d, wherein the compensation source electrode
136s corresponds to a compensation source region 136s doped with impurities in the
compensation semiconductor layer 132, and the compensation drain electrode 136d
corresponds to a compensation drain region 136d doped with impurities in the
compensation semiconductor layer 132. The compensation drain electrode 136d may
be coupled to the lower electrode 1141 via a connection node 36. In one embodiment,
the compensation gate electrode 134 prevents a leakage current by forming a separate
dual gate electrode.

[0072] The initialization TFT T4 includes the initialization semiconductor layer 142,
the initialization gate electrode 144, an initialization source electrode 146s, and an
initialization drain electrode 148d. The initialization drain electrode 146d corresponds
to an initialization drain region 146d doped with impurities in the initialization
semiconductor layer 142. The initialization drain electrode 146d may be coupled to the
lower electrode 1141 via the connection node 36. The initialization source electrode
146s may be coupled to the initialization voltage line 20 via a connection member.
[0073] The operation control TFT T5 includes the operation control semiconductor

layer 152, the operation control gate electrode 154, an operation control source
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electrode 156s, and an operation control drain electrode 156d. The operation control
source electrode 156s is a portion of the driving voltage line 26, and the operation
control drain electrode 156d corresponds to an operation control drain region 156d
doped with impurities in the operation control semiconductor layer 152.

[0074] The light-emitting control TFT T6 includes the light-emitting control
semiconductor layer 162, the light-emitting control gate electrode 164, a light-emitting
control source electrode 166s, and a light-emitting control drain electrode 166d. The
light-emitting control source electrode 166s corresponds to a light-emitting control
source region 166s doped with impurities in the light-emitting control semiconductor
layer 162, and the light-emitting control drain electrode 166d may be coupled to a pixel
electrode 200 via a connection member.

[0075] According to one embodiment, one end of the driving semiconductor layer
112 of the driving TFT T1 is coupled to the switching semiconductor layer 122 and the
operation control semiconductor layer 152, and the other end thereof is coupled to the
compensation semiconductor layer 132 and the light-emitting control semiconductor
layer 162. Thus, the driving source electrode 116s is coupled to the switching drain
electrode 126d and the operation control drain electrode 156d, and the driving drain
electrode 116d is coupled to the compensation source electrode 136s and the
light-emitting control source electrode 166s.

[0076] The lower electrode 1141 of the storage capacitor Cst may be coupled to the
compensation TFT T3 and the initialization TFT T4 via the connection node 36. The
connection node 36 may be formed in the same layer as the data line 16. One end of
the connection node 36 may be coupled to the lower electrode 1141 via a first node
contact hole 361 formed in the second gate insulation film 1032 and an inter-layer
insulation film 105. The first node contact hole 361 may be formed within the storage
opening 420 of the upper electrode 1142. The other end of the connection node 36

may be coupled to the compensation drain electrode 136d and the initialization drain
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electrode 146d via a second node contact hole 362 formed in a first gate insulation film
1031, the second gate insulation film 1032, and the inter-layer insulation film 105.
[0077] The upper electrode 1142 of the storage capacitor Cst may be used as a
switching device for selecting a pixel from which light is emitted. In one embodiment,
the switching gate electrode 124 is coupled to the scan line 24, the switching source
electrode 126s is coupled to the data line 16, and the switching drain electrode 126d is
coupled to the driving TFT T1 and the operation control TFT T5.

[0078] The light-emitting control drain electrode 166d of the light-emitting control
TFT T6 is directly coupled to the pixel electrode 200 of the OLED via a via hole (not
shown) formed on a protection film 107.

[0079] A structure of an OLED display according to an embodiment of the present
invention will now be described in detail in a layered order with reference to FIGS. 3 to
5. For convenience of description, FIGS. 3 to 5 show only layers from a substrate 100
to the pixel electrode 200. In FIGS. 3 to 5, a structure of the driving TFT T1, the
compensation TFT T3, and the initialization TFT T4 is mainly described. The storage
capacitor Cst is described together with them. Since the other TFTs T2, T5, and T6
substantially have a similar (or the same) structure as the driving TFT T1, the
compensation TFT T3, and the initialization TFT T4, a detailed description thereof is
omitted.

[0080] In one embodiment, a buffer layer 101 is formed on the substrate 100, which
may be an insulation substrate formed of glass, quartz, ceramic, plastic, or the like.
[0081] The driving semiconductor layer 112, the compensation semiconductor layer
132, and the initialization semiconductor layer 142 are formed on the buffer layer 101.
Although not shown, the driving semiconductor layer 112 may include a driving channel
region, and a driving source region and a driving drain region facing each other with the
driving channel region therebetween. The compensation semiconductor layer 132 also

includes a compensation channel region 132c, and the compensation source region
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136s and the compensation drain region 136d facing each other with the compensation
channel region 132c therebetween. The initialization semiconductor layer 142 also
includes an initialization channel region 142c, and an initialization source region 146s
and the initialization drain region 146d facing each other with the initialization channel
region 142c therebetween.

[0082] The first gate insulation film 1031 is formed on the driving semiconductor
layer 112, the compensation semiconductor layer 132, and the initialization
semiconductor layer 142. The first gate insulation film 1031 may be formed of silicon
nitride (SiNy), silicon oxide (SiOy), or the like.

[0083] A first gate conductive layer, parts of which form the driving gate electrode
1141 including the lower electrode 1141 of the storage capacitor Cst, the scan line 24
including the compensation gate electrode 134, the previous scan line 14 including the
initialization gate electrode 144, and the light-emitting control line 34 including the
operation control gate electrode 154 and the light-emitting control gate electrode 164,
is formed on the first gate insulation film 1031.

[0084] In one embodiment, the driving gate electrode 1141 or the lower electrode
1141 are separated from the previous scan line 14, the scan line 24, and the
light-emitting control line 34 and overlap with the driving channel region of the driving
semiconductor layer 112. The compensation gate electrode 134 is coupled to the scan
line 24 and overlaps with the compensation channel region 132c of the compensation
semiconductor layer 132. The initialization gate electrode 144 is coupled to the
previous scan line 14 and overlaps with the initialization channel region 142c of the
initialization semiconductor layer 142.

[0085] Thé second gate insulation film 1032 covers the first gate conductive layer
and the first gate insulation film 1031. The second gate insulation film 1032 may be

formed of SiNy, SiO,, or the like.
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[0086] A second gate conductive layer 1142 including the upper electrode 1142 of
the storage capacitor Cst is formed on the second gate insulation fitm 1032. The upper
electrode 1142, which operates as a floating electrode, overlaps with the whole lower
electrode 1141 to form the storage capacitor Cst and has the storage opening 420
overlapping with the lower electrode 1141. The storage opening 420 may have a
shape of a simple closed curve penetrating the upper electrode 1142.

[0087] The inter-layer insulation film 105 is formed on the second gate insulation
film 1032 and the upper electrode 1142. Like the first gate insulation film 1031 and the
second gate insulation film 1032, the inter-layer insulation film 105 is formed of a
ceramic series material, such as SiNy, SiO,, or the like.

[0088] The first node contact hole 361 is formed in the second gate insulation film
1032 and the inter-layer insulation film 105, within the storage opening 420 of the upper
electrode 1142 to expose the lower electrode 1141 to the outside. In addition, the
second node contact hole 362 is formed in the first gate insulation film 1031, the second
gate insulation film 1032, and the inter-layer insulation film 105 to expose the
compensation drain region 136d of the compensation semiconductor layer 132 and the
initialization drain region 146d of the initialization semiconductor layer 142.

[0089] The driving voltage line 26, the connection node 36, and the data line 16 are
formed on the inter-layer insulation film 105. The driving voltage line 26 is coupled to
the upper electrode 1142 of the storage capacitor Cst through a driving voltage line
contact hole 261 so that the upper electrode 1142 receives the driving voltage ELVDD
through the driving voltage line 26. One end of the connection node 36 is coupled to
the lower electrode 1141 of the storage capacitor Cst via the first node contact hole
361, and the other end of the connection node 36 is coupled to the compensation drain
electrode 136d of the compensation TFT T3 and the initialization drain electrode 146d
of the initialization TFT T4 via the second node contact hole 362. As described above,

the compensation drain electrode 136d and the initialization drain electrode 146d
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correspond to the compensation drain region 136d and the initialization drain region
146d, respectively.

[0090] The protection film 107 covering the data line 16, the driving voltage line 26,
and the connection node 36 is formed on the inter-layer insulation film 105, and the
pixel electrode 200 is formed on the protection film 107.

[0091] Although not shown, the pixel electrode 200 may be coupled to the
light-emitting control drain electrode 166d through a via hole formed in the protection
film 107. A pixel-defining film (not shown) may be formed on the edge of the pixel
electrode 200 and the protection film 107 and may have a pixel opening (not shown) to
expose the pixel electrode 200. The pixel-defining film may be formed of an organic
material, such as a polyacrylate resin or polyimides, or a silica series inorganic
material. An organic light-emitting layer (not shown) may be formed on the pixel
electrode 200 exposed through the pixel opening, and a common electrode (not
shown) may be formed on the organic light-emitting layer. As such, an OLED, including
the pixel electrode 200, the organic light-emitting layer, and the common electrode,
may be formed.

[0092] In one embodiment, the pixel electrode 200 is an anode that is a hole
injection electrode, and the common electrode is a cathode that is an electron injection
electrode. However, the present invention is not necessarily limited thereto, and
according to a driving method of the OLED display, the pixel electrode 200 may be
cathode, and the common electrode may be an anode. Light is emitted when holes and
electrons are injected from the pixel electrode 200 and the common electrode,
respectively, and excitons generated by combining the injected holes and electrons to
transition from an excited state to a ground state.

[0093] The organic light-emitting layer may be formed of a low-molecular weight
organic material or a high-molecular weight organic material, such as Poly

3,4-ethylenedioxythiophene (PEDOT). In addition, the organic light-emitting layer may

-18-

BOE

EX1003 Page 170



10

15

20

25

71549/L550

be formed of a muilti-film structure including at least one of a hole injection layer (HIL), a
hole transporting layer (HTL), an electron transporting layer (ETL), and an electron
injection layer (EIL). In one embodiment, when the multi-film structure includes all of
the HIL, the HTL, the ETL, and the EIL, the HIL is arranged on the pixel electrode 200
that is the anode, and then the HTL, the ETL, and the EIL are sequentially layered on
the HIL. When the common electrode is formed of a reflection-type conductive
material, the OLED display may be a rear-surface light-emitting type display. Examples
of the reflection-type conductive material include lithium (Li), calcium (Ca), lithium
fluoride/calcium (LiF/Ca), lithium fluoride/aluminum (LiF/Al), Al, silver (Ag), magnesium
(Mg), and gold (Au).

[0094] FIG. 6 is a top view schematically showing an overlapping region of the
storage capacitor Cst in the OLED display of FIG. 2. FIGS. 7A to 7D are top views
showing cases where an overlay deviation occurs between the lower and upper
electrodes 1141 and 1142 of the storage capacitor Cst in the OLED display of FIG. 2.
[0095] Referring to FIGS. 6 to 7D, the OLED display is characterized in that a
capacitance of the storage capacitor Cst may be maintained (e.g., always maintained)
to be substantially constant even though an overlay deviation occurs between the lower
and upper electrodes 1141 and 1142 during a manufacturing process of the OLED
display. The storage capacitor Cst includes the upper electrode 1142, which overlaps
with the whole lower electrode 1141 and has the storage opening 420 in a simple
closed curve shape.

[0096] When the two or more layers overlapping each othér are formed, if each of
the two or more layers overlapping each other is shifted to the top, bottom, left, or right,
an overlapping region due to the shift differs from an initially designed overlapping
region, and this overlapping region difference is the overlay deviation. The overlay
deviation may occur due to a misalignment between a substrate and a mask or a light

exposure device when a conductive layer is formed on the whole substrate and is
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patterned by a photolithography process. This overlay deviation may have a high
probability of occurring within a tolerance (or tolerance level) of process equipment in a
system for concurrently (e.g., simultaneously) producing a great number of large
panels.

[0097] Referring to FIG. 6, a capacitance between the lower and upper electrodes
1141 and 1142 of the storage capacitor Cst is determined by Equation 1. In Equation 1,
C denotes a capacitance, € denotes a dielectric constant, A denotes an area of an
overlapping region of the lower and upper electrodes 1141 and 1142, and d denotes a

distance between the lower and upper electrodes 1141 and 1142,
A

[0098] “ Yd )
[0099] Thatis, the capacitance of the storage capacitor Cst may be determined by a
dielectric constant € of the second gate insulation layer 1032, the distance d between
the lower and upper electrodes 1141 and 1142, and the area A of the overlapping
region of the lower and upper electrodes 1141 and 1142. Thus, when the area A of the
overlapping region of the lower and upper electrodes 1141 and 1142 varies, the
capacitance also varies. In other words, when an overlay deviation between the lower
and upper electrodes 1141 and 1142 occurs, the capacitance may be different from a
designed value. If the capacitance is different from the designed value, problems, such
as low-gradation spots and abnormal colors, may occur, thereby degrading the quality
of the OLED display.

[00100] To address these problems, an OLED display according to embodiments of
the present invention is characterized in that the capacitance of the storage capacitor
Cst may be maintained (e.g., always maintained) to be substantially constant even
though an overlay deviation occurs between the lower and upper electrodes 1141 and
1142. In one embodiment, the storage capacitor Cst includes the upper electrode 1142

having the storage opening 420 in a simple closed curve shape.
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[00101] For example, FIG. 7A shows a case where the lower electrode 1141 is
shifted to the top (in a +Y direction) rather than a designed location. FIG. 7B shows a
case where the lower electrode 1141 is shifted to the bottom (in a -Y direction) rather
than the designed location, FIG. 7C shows a case where the lower electrode 1141 is
shifted to the right (in a +X direction) rather than the designed location, and FIG. 7D
shows a case where the lower elecirode 1141 is shifted to the left (in a -X direction)
rather than the designed location.

[00102] A shift (or shift level) may be generated within a tolerance (or tolerance level)
of process equipment, and the tolerance may be at most within a range in which the
opening 420 of the upper electrode 1142 overlaps with the lower electrode 1141. When
a shift occurs to a region in which the opening 420 of the upper electrode 1142 does not
overlap with the lower electrode 1141, a problem may occur in forming the connection
node 36 and the first node contact hole 361, thereby making the pixel circuit inoperable.
Thus, aspects of embodiments of the present invention do not deal with the case that
the tolerance (or tolerance level) exceeds the range in which the opening 420 of the
upper electrode 1142 overlaps with the lower electrode 1141. So that the whole lower
electrode 1141 and the upper electrode 1142 overlap each other, an area of the upper
electrode 1142 may be equal to or greater than that of the lower electrode 1141. For
example, the area of the upper electrode 1142 may be as large as that of the lower
electrode 1141 so that the capacitance may be maintained (e.g., always maintained) to
be substantially constant even though a shift occurs.

[00103] According to each case of FIGS. 7A to 7D, even though the lower electrode
1141 is shifted to the top, bottom, left, and right from the designhed location, the upper
electrode 1142 overlaps (or always overlaps) with the whole lower electrode 1141, and
the opening 420 of the upper electrode 1142 overlaps (or always overlaps) with the
lower electrode 1141, and thus, the capacitance may be maintained to be substantially

constant.
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[00104] Although the lower electrode 1141 is shifted in FIGS. 7A to 7D, the present
invention is not limited thereto, and the capacitance may be maintained to be
substantially constant even though the upper electrode 1142 is shifted.

[00105] According to an embodiment of the present invention, the whole lower
electrode and an upper electrode of a storage capacitor overlap each other, and an
opening is formed in the upper electrode to overlap with the lower electrode, and thus
even though an overlay deviation occurs between the two electrodes, a capacitance
may be maintained (e.g., always maintained) to be substantially constant. Accordingly,
low-gradation spots and abnormal colors due to a capacitance change may be
prevented.

[00106] VWVhile the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by one of ordinary
skill in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the following

claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A thin film transistor (TFT) array substrate comprising:

a substrate;

a first insulation layer on the substrate;

a capacitor comprising a lower electrode on the first insulation layer, and an
upper electrode arranged to overlap with the whole lower electrode and having an
opening, wherein the upper electrode is insulated from the lower electrode by a second
insulation layer;

an inter-layer insulation film covering the capacitor;

a node contact hole in the inter-layer insulation film and the second insulation
layer, and within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the

lower electrode and at least one TFT to each other through the node contact hole.

2. The TFT array substrate of claim 1, wherein the opening overlaps with the

lower electrode.

3. The TFT array substrate of claim 1, wherein the upper electrode is
configured to receive a driving voltage through a driving voltage line formed from the

same layer as the connection node.
4. The TFT array substrate of claim 3, wherein the driving voltage line is

coupled to the upper electrode through another contact hole in the inter-layer insulation

film.
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5. The TFT array substrate of claim 1, further comprising a driving TFT
arranged to overlap with the capacitor,
wherein a driving gate electrode of the driving TFT comprises the lower

electrode.

6. The TFT array substrate of claim 5, wherein the at least one TFT
comprises a compensation TFT coupled to the driving TFT and electrically coupled to
the lower electrode through the connection node, and wherein the compensation TFT

is configured to compensate for a threshold voltage of the driving TFT.

7. The TFT array substrate of claim 6, wherein a compensation gate
electrode of the compensation TFT is formed from the same layer as the lower

electrode.

8. The TFT array substrate of claim 5, wherein the at least one TFT
comprises an initialization TFT electrically coupled to the lower electrode through the
connection node, and wherein the initialization TFT is configured to provide an
initialization voltage to the driving gate electrode of the driving TFT by being turned on

in response to a previous scan signal.

9. The TFT array substrate of claim 8, wherein an initialization gate

electrode of the initialization TFT is formed from the same layer as the lower electrode.

10.  An organic light-emitting diode (OLED) display comprising:
a substrate;
a first insulation layer on the substrate;

a scan line on the first insulation layer and configured to deliver a scan signal,
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a data line and a driving voltage line crossing the scan line, the data line and the
driving voltage line being insulated by a second insulation layer and an inter-layer
insulation film and configured to respectively deliver a data signal and a driving voltage;

a pixel circuit coupled to the scan line and the data line and comprising at least
one thin film transistor (TFT) and a capacitor;

an OLED for emitting light by receiving the driving voltage from the pixel circuit,

wherein the capacitor comprises a lower electrode on the first insulation layer,
and an upper electrode arranged to overlap with the whole lower electrode and having
an opening, wherein the upper electrode is insulated from the lower electrode by the
second insulation layer;

a node contact hole in the inter-layer insulation film and the second insulation
layer, and within the opening; and

a connection node on the inter-layer insulation film and electrically coupling the

lower electrode and the at least one TFT to each other through the node contact hole.

11.  The OLED display of claim 10, wherein the opening overlaps with the

lower electrode.

12.  The OLED display of claim 10, wherein the upper electrode is configured
to receive a driving voltage through a driving voltage line formed from the same layer as

the connection node.

13.  The OLED display of claim 12, wherein the driving voltage line is coupled

to the upper electrode through another contact hole in the inter-layer insulation film.

14. The OLED display of claim 10, further comprising a driving TFT arranged

to overlap with the capacitor,
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wherein a driving gate electrode of the driving TFT comprises the lower

electrode.

15. The OLED display of claim 14, wherein the at least one TFT comprises a
compensation TFT coupled to the driving TFT and electrically coupled to the lower
electrode through the connection node, and wherein the compensation TFT is

configured to compensate for a threshold voltage of the driving TFT.

16.  The OLED display of claim 15, wherein a compensation gate electrode of

the compensation TFT is formed from the same layer as the lower electrode.

17.  The OLED display of claim 14, wherein the atleast one TFT comprises an
initialization TFT electrically coupled to the lower electrode through the connection
node, and wherein the initialization TFT is configured to provide an initialization voltage
to the driving gate electrode of the driving TFT by being turned on in response to a

previous scan signal.

18. The OLED display of claim 17, wherein an initialization gate electrode of

the initialization TFT is formed from the same layer as the lower electrode.

19. The OLED display of claim 14, further comprising a switching TFT for

delivering the data signal to the driving TFT by being turned on by the scan signal.
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ABSTRACT

A thin film transistor (TFT) array substrate includes: a substrate; a first insulation
layer on the substrate; a capacitor including a lower electrode on the first insulation
layer, and an upper electrode arranged to overlap with the whole lower electrode and
having an opening, and the upper electrode is insulated from the lower electrode by a
second insulation layer; an inter-layer insulation film covering the capacitor; a node
contact hole in the inter-layer insulation film and the second insulation layer, and within
the opening; and a connection node on the inter-layer insulation film and electrically
coupling the lower electrode and at least one TFT to each other through the node

contact hole.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being electronically filed with_the United States Patent and
Trademark Office on March 13, 2013 at or before ﬁ pyn. Pacific Time under the\Rules of 37 CFR § 1.8.
Christina M. Jauregui \7 U v

Inventor : Won-Se Lee et al.

Application No. : To Be Determined

Filed : March 13, 2013 ‘

Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-
EMITTING DIODE DISPLAY

Grp./Div. : To Be Determined

Examiner . To Be Determined

Docket No. . 71549/1.550

INFORMATION DISCLOSURE STATEMENT
37 CFR § 1.97(b)

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 March 13, 2013
Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98, and in
accordance with the provisions in the Manual of Patent Examining Procedure §§ 609 and 707.05(b),
enclosed is FORM PTO/SB/08A/B listing the references that are known to applicant. Copies of each of
the listed Foreign Patent references are enclosed. This filing is timely because it is made during one of
the periods described in 37 CFR § 1.97(b).

It is respectfully requested that the listed references be considered in the examination of this
application and identified on the list of references cited on the patent issuing for this application.
Applicant also requests that an initialed copy of FORM PTO/SB/08A/B be entered in the application file

and returned to applicant with the next communication from the Office in accordance with MPEP § 609.
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Docket No.: 71549/1.550

The Commissioner is hereby authorized to charge any fees which may be required by this paper
to Deposit Account No. 03-1728. Please show our docket number with any Deposit Account
transaction.

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

o 00 ()

Jun—Yf)ung E. Jeof
Reg. No. 43,693
626/795-9900

JEJ/cmj
Enclosures: Form PTO/SB/08A/B, w/references

CMJ PAS1223776.1-%-03/13/13 11:58 AM
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FORM PTO/SB/08A/B (10-01) Attorney Docket Number 71549/L550
Substitute for PTO-1449A/B
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date March 13,2013
STATEMENT BY APPLICANT
Inventor(s) Won-Se Lee et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER | Citt | DOCUMENT NUMBER PUBLICATION DATE
INITIALS No.! | Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
6,664,569 B2 12-16-2003 Moon
7,858,974 B2 12-28-2010 Yoon et al.

FOREIGN PATENT DOCUMENTS

Foreign Patent Document T
EXAMINER | Cite | Country Code® - Number* - Kind Code® | Publication Date Name of Patentee or (v)
INITIALS No.' | (If Known) MM-DD-YYYY | Applicant of Cited Document

KR 10-2008-0001106 A 01-03-2008 |Kim et al. Korean Patent Abstracts

KR 10-2008-0050704 A 06-10-2008 |Kim et al. Korean Patent Abstracts

KR 10-2008-0085411 09-24-2008 |Yoon et al. Corresponds to US 7,858,974 B2
listed above

KR 2001-0111328 12-17-2001 | Moon Corresponds to US 6,664,569 B2
listed above

OTHER DOCUMENTS

EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the atticle, title of the item (book, magazine, joumal, serial, symposium,
INITIALS No.! catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
CMIJ PAS1223783.1-*-03/13/13 12:14 PM
EXAMINER DATE
SIGNATURE CONSIDERED

EXAMINER: Initial if reference considered, whether or notcitation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of USPTO
Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard ST.3). *For Japanese patent
documents, the indication of the year of the reign of hie Emperor must precede the serial number of the patent document. *Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. *Applicant is to place a check mark here if English Language Translation is attached.

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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ATENT ABSTRACTS XML 1(1-1)

=W he drawing

(19) G KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11) Publication number: 1020080001106 A
(43) Publication date: 03.01.2008

(21) Application number: 1020060059224 (71) Applicant: e LG.PHILIPS LCD CO.,
(22) Application date: 29.06.2006 LTD.
(72) Inventor: o KIM, JAE WOOK
e PARK, JUNE HO
(51) Int. CI: GO2F 1/136

GO2F 1/1368

(54) LCD ARRAY SUBSTRATE CAPABLE OF IMPROVING IMAGE QUALITY AS REDUCING THE NUMBER OF DATA LINES,
AND A MANUFACTURING METHOD THEREOF

(57) Abstract:

PURPOSE: An array substrate for an LCD(Liquid Crystal Display)
and a manufacturing method thereof are provided to reduce the
number of data lines of an LC panel by enabling two neighboring
pixels to share one data line, thereby increasing a resolution.

I -

CONSTITUTION: First and second gate lines(111a,11b) are formed
to be adjacent to each other. A common data line(112) defines
first and second pixels(P1,P2) by crossing the first and second ; PEITAR N

gate lines. First and second gate electrodes(121a,121b) are

protruded from the first and second gate lines. First and second

sub electrodes(131a,131b) are protruded into the first and second

pixels on the first and second gate lines. Semiconductor layer(116a,116b) are formed on the first and second gate
electrodes. First and second source electrodes(122a,122b) are protruded to the first and second gate electrodes on the
common data line. First and second drain electrodes(124a,124b) are spaced from the first and second source
electrodes as much as a predetermined interval and overlapped with the first and second gate electrodes. Pixel
electrodes(113a,113b) are contacted with the first and second drain electrodes and respectively formed in the first and
second pixels.

copyright KIPO 2008

Legal Status

‘ Patent Application Acceptance
P 1.1 - .06.29 -
1 § 1-1-2006-0466720-61 | 2006.0 (=522 ) (=21
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(R R

(12) Z2NES (A) (43) F=ALGA  2008@01Q€03Y
(51) Int. CI. (71);?()}%%}\ o At 23 A}
X oy F243
GOZF 1/136 (2006.01) GOZF 1/1368 (2006.01) Ae sz 0:1915-; 2081 4]
(21) 2995 10-2006-0059224 et T
(22) =97} 2006306929 (72) 137
D P s
B3 AT XPEF 1168-9 FEF I3 105-102
s

AR A2 MAW 154-7HA] Bl UElo) = 3063F
(74) =)
58
AA A7 £ F 16 F

(54) AR FA FAE ol#o] 71 2 I A= P

(57) 2 o

B owme 9y EA FA] BY ROE, 53 dolr A £3 ALHHA H2L FAND F Ut AR ®
A ARG olele] AW L 1 Az Mgel Ba ol

2 ogge Quse T ast st dold @e FREe, 27 HelH PAe @Ay 9@ uaze) o
Aol vhgstel s AA) ANAE §H2 ARHA KANATFI) A Aol

wels, FF dolg E}?_lg_ ArgEtE A 1 2 34oM A7) FF doly el BrlE £~ HIH =
A= delo] A, 3, 2, ¢ o= & WFoT HZTE(shift)Ho] FAAY ALt suigz A7) A 1 Alo)E-4
2 A A E (Cgsl) 7k ﬂl 18z A L 22 ANHAE(Cx1) 7ol L HE: AAAY AW e Bt
ofder, 7] A 1 AolE-bx AAE g(CesDH A 1 B2 Ao E-2x AHAE (D) g} FL 47) A 2
Aol =~ AFHAIE (Cgs2) g A 2 BZE AojeE-4~ AMAAE(Cx2) e &3 Zolxd & AolE-A 2 A5
AE g3ko] FUHAY 3E BEFL LA & o),

IHE - =3

mb mg 1220 116 Cgs2

[T—12to

‘
1% !
—~

-
h
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=557 ¥4
ATE 1

AHst] FAE A 1, 2 AloE &=

A7) A1, 2 AlRE 21 mAaEte A 1, 2 A8 HYste FEF dHely gz

A7 A1, 2 AolE el &% BEHo @AY Al 1, 2 AlelE AZ, A7) Al 1, 2 AloE oA A7)
Al 282 UE 2 EFH AL 2 2x A3,

A71 A1, 2 ACIE AF el 34" UEASH;

71 % wely el 47 A 1, 2 AE MFow E2dE A1, 2 A= HF, A7 AL 2 A= AT
I &4 3 o)FEo] Ar] Al 1, 2 ACE HFI &AH FHE A 1, 2 =8 A3,
A7) A1, 2 2 AFH FEE A7) A1, 2 stded 47 #3489 34 AT TEEY o] Fo4A AL

ERdoz e AA EA) FAE oldo] 7
7% 2
A 13kel] glelA,

A71 A1, 2 ARE A 47l Al 1, 2 =4 AFe T3 Gl ASMAE FAHg, A AL, 2 BE
A 471 A 1, 2 29 AZFo] FHEH BE AAANEI Y AL EQoE st AR ®A A o
glo) 71

A7 3
A 18l gleiA],

B2 A1 ACIE A 471 A 1A A5 FY st gl A1 nE A3 ) A 1 =A A3
FH 999 Be A7) A 2 vlolE AFH A7) Al 2 =l AFe] FY AT A7) Al 2 wE AFH A
7 A2 = AF) 3P 490 9 As) LR AL 5oz st AW BALAE olzlo] W,

AT 4

A 18l oA,

A7 Al 1, 2 AL HWFE UAE 72 AE ERFLE ste AF FA] ZXE oo rw
ATE 5

Al 28ke] lolA,

271 A B B2 AAAAE &) T2 AT IS HRE AL
713,

I
o,
lo

B 3= AR WA AL oo

AT 6

A 1ol gloi A,

A7l A1, 2 =] S dAE TR A EROR st A A FAE ool v,
AT 7

A 18l gl

71 AL 2 BRE AL A7 AL 2 ACE SAelA Al Al 1, 2 2 59 AdTeE dxEH ¥4
d AL SALE dtE A BA ZAAE o] 7%,

AT 8
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Al 1%l glolA,

71 A1, 2 BRE AFY BAGE A Al 1, 2 ZER AFo] 2AEe) ol gAE AL SR o=
A A FAE ojde] 7.

o
rr

378 9

A 13 gloi A,

A7l AL, 2 BE AFLE A AL 2 =29 A3 23 dAA 4" AL ERoE s A A A
£ ojglo] 7).
373 10

715 Aol AClE 23} 7] AlelE 2ilolA £F &5 AE AF L BE HAIFL A= GAY;
A7) AolE AF Ao MEAZSL FAdstE dA 9

27) Aol gdn marstel saE Hoste dHolE 2ils FAgstE dAleh

&71 dolE glelA A7l AlolE HAIFo g £5d A2 AT, A7) A2 AFH 43 1HF olAgo) dae
A7l ARE AF# 43 FHHIL o 492 A7l BE A7 JIZoF 4" = AFE g @A

o};

A7 =dd AF3 FE&ste] A7) Fael stAd AFE FAPEE 9ALE TEEY] o|FoAE A& ERR
Bl @A TA AALE ojgo] 7o A Wy,

A+ 11

A 108l oI,

A7) vlolE g2 o] EE Faol FFLE dvleoly AmE QststE AE 5
olglo] 71 A= .

log &e RA FA FAF

o

AT 12
A 108k oA,

A7l AelE AF3 A2 =dd AFe] T3 G0 AAAEI FEHD, A7) BE AFH A7) = l° A=
o F3 F9o Bx AAANEHIN} FAHE e EJo= st AF ZA AAE Age) 7R Ax @

AT 13

A 1200 QRQeIA],

A7) MAAE 9 Bz AGAE Y &3 F2 DA FAHE AS EHoR st AA A FAF o o)
7T Az P,

A7 14

A 108kl oA,

A7) dlolEl A& o] 25tE stholA] FFLE AL AL EHCE Fte NG TA FAE ofyo) s
Az .

A7 15

Al 108kl doiA,

A7 BE AFo 2AgE A7) = A3 =gl gatol AAdE A
ojglo] 71 A= Wy,

tlo
dm
2
lo

2 3t 4% BA FAE

A+ 16
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A 108l

a

32
I 2
>

A7l BE A
Az

rlo
o
N
I
&

A A= £ AAA FAHdE Ae 5

lo

2 3= 9" TA AH L ol@o] 7w

g Al A

wige A dyg

o) 2
Wo] &5pi e ¥ 2 #opd FeIlE
B ogge o g4 FAel BE Ao, 53 WolH P £E AeHA HAL AL & e AF ®
A AA G ofdle] e R a1 A= el B@ Aotk

2, AR AR ZE el uigl BA] Xl tid 2% ohfd FElE HFEm lov, oo RSl
Zdoll= LCD(Liquid Crystal Display Device), PDP(Plasma Display Panel), ELD(Electro Luminescent
Display), VFD(Vacuum Fluorescent Display)S o8 7}x #H3 ZA] Ax7F Q35 o] o).

o Foll, gdol &t A, 4y, Hau AP EF 2 FHo =z Al o5y 4 TA) AA &%
2 CRT(Cathode Ray Tube)E w3t A LCD7F 7+ o) Al&H 1 o], =EXR AFEH BLUE e o
T3 &x olodx WEATE FASe] faZoldts deuA 2 AFE YUY Sog tieslA A
Hu 9

it oz Mg FA Ao FF des AH 9 FH o)A

Zbex A7) wWiFol Exbo] widoel WA S i lon, AP oF AAo HIAL AUHEte] BA wldY
33g A = o

upeba), 7] AA ] 2 uid HAE Y2 ZHSE A9 Bx wjdo] WA Hi, FEH o|urAde] 9
st HgE o] o2 HEHA I ARE TIAY 5 Ut

HAols et EAX2E L 4r] vt EAX2Eo] AZ"E 34 HFol dE Yaom viddE 55 3
XA AR (Active Matrix LCD @ AM-LCD)7) 8= 2 Fd4 8 THol 4389 713 FE¥m i),
ol s}, A7)g ulel o] FAAR FH] AA FA FA Y A FEXE EES F2

E 12 FH9 A EA FAY sax FE2E YERA HHEo|T

= 1o £A18 whe o], FeAle) A EA FAE B o= AAADI, A7) AE SAIDEH @
Asie AR AL 23 fa FFP)S B B4l welH (12)0] IV

A7) 7 AelE GADH 2 deld el(12)e] WAPelE vt ENAAE (TFD7F FAHS, A7) wep =
WALE (TFDE 471 ACE DA 23 T58 A= AF@DH, A7) A= AZ(21) Aol A=
BA(EAHA B g Aolo) T3 FHR BEAZ16)T, 4] BEAZ16) AolA FAHD A7) doE
FA)NM 27 BEE 22 WF(22) R AV 22 AFEDH 24 1A 04D = AF (2L o|F
oAm, A7) =dld AFOT ARFE sS4 AF3)0] Al Ha A (P)el A,

% 2% ® 19 94 EA AN BHE FxRol e F H2molnh,

% 20) EAIE wheh o], BaAe] Ao|E AL, GL2, ..., GLa-1, GLm)T Hole) BloE 2hel (DL,
DL2, DL3, ..., DLm)sl @t ¥-glol 24zt whek =X~ (TFD) 7 Fulsol glov), 4by] ueh =dxxE el
= A7) Adse]l A5 ANAE (GO daHel Ak, A7) AR AANEH(GOE WES FAHE 47
b oluel, sy sl Bl Ba AT AT J)@ e T AFL AL A 2 AFo2 ao), Aa B
Abolol BARE AL FAAD sted o] FoiAE Aotk of W, 2 i WFo] FAHE dold WY %L
£ANT FANTE Aol 47 B ANAEH G FPolc,

Edole =AHA GgAIRE, A7) Fa A5 FF AT Alelo} Bxe] 2EeA] AMAAE(Cst)7F FAHHA
S]

AR} W Ake 2FY F A,
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olgt 2 FAUe AnbA NA HA FA FAL D3] HdYsdE, 2 AE =U(GL1, GL2,...GLn-1,
GLm) o &ad ez 75 MM (H2 Aol A7EA slF AlelE 24A(GL1, GL2, ... ,Gla~1, Glm)ol JdZ= 9t
2 EJALETFD 7 @29, 2 F<dol 2+ dield 2k1(DL1, DLZ, DL3,..., DLn)oll A7+g ©lolE Age] &
2 AFell AZFE o] dolE HMtol FHETt. o) W, ZF A AS(INEE 1 Tl F7IE dojg Hedel &
A3 oF A5 4718 W7bA FAHo oF gt

¢

5, 271 & AelE #gdele 1Zdld Aztul) 13 AlolE AHQto] ¥ o= Az, 47 AolE Mo
A7FE M giojas A7) AlolE Rl HEH dret EWA e 9 AolE MFo] Mo Folxlm, whut
EWA2E7F 2(on)AEZE Ho), ojd, A7) AR FTF MG A7) HolE oz RE utet =X AE
=#)Ql, 223+ FFste] Ao AvbEo] AP LGy B2 LTS FI HALFL AT, o] BaAL B
oz zZr T Y Avitt GANT YA Mgo) Hd HAe FA Rk AstEE Aolt).

FHT oM E o9} 28 AEH vEY Y A FTA G0 SidEl A4DE) Folxa glow, ol wel 1
AAEel AR FA AA o A FHAE o]FE AoE 29I dHioly 29 £t ol A "),

wetA, A7) ZF AlolE 21 dHolE 21 Foll dSHE B9 AoE =&lo)y IC 2 dolE =glo)B
IC7} A7 ojor Fho},

A, XGA(1024<768)F < 7%, ©iol® ¢l 3072(R, G, B2l 3709 A B A7) sl stAE FASEE,
1024x3)70 9k AlelE 291 768700l ti5-8t7] YAl 384702 #L 2= dHolg =glo]n] IC 8/M} 256702 BE
e Alole =3

ol IC 377 2ot

o371, A7) dol¥l =gkely] ICE AlolE =gtoln ICET mrlolsl, A7) dolg =gtoly ICE 2F 100m¥ A
z9) &u HPo] ALEEH I, AoJE =gol¥ ICE ¢ 20mWe] 4AH] HHo) AL HB R AolE =ale)y ICHRT}
AAog £ gL doly =atoly ICo o5 Ax vE L My 4wyt ARHT}.

EZ, 9 Alo)z9] g Wl nAEE TASA HW AN sAr) Zte Zo] uAFEY, Z2uAEs
HLFLE 34 Fxol Ulgsls =etolr ICE AAsr] Hsle] AAFAAA L FEI 2 47 AR HEe
AZo] FEAX I ATt.

olg]g EAHE A7) A% vl Wetom voly 2 & st ojdlo] Tl g ATt &2s)

o) FojA L U},

Wigo] o] EmA}t st e A

B owme Qs T shast sl dold elg FHsu, 47 dojd Sae B4H] AP spxe) o
Yol lgstel sta AA ANAE §Fe HsA FANATI) Y AP HA FAE ofdlo] N T

2 Ax Y-S AFgste W 2 53] o,

g 243517 Astd & 2ol e AF FA] FAE ool NBL, AR FAAE A 1, 2 Al
°olE 2t A7 A 1, 2 AlelE eI mAste Al 1, 2 @45 Aoste 3F vlolE #Hdd: A0 A L,
2 ACE 2ol £ E5H) FAHE A 1, 2 AlelE A5, A7) Al 1, 2 AlolE oA &7 A 1, 2 3
2 UE 2% EFE A1, 2 22 A5 A7 AL 2 ACE MF el 4" H=AFI: A7) FF del

B @lollA A7) Al 1, 2 AlolE AFow E2F A1, 2 A2 A, A7 A1, 2 A2 AFH AF 717
olAHe] A7) A 1, 2 AlE AITH 24 Z=HA A 1, 2 = A2 A2 A 1, 2 =89 "I P&56)
o 7] A 1, 2 il 2z HAHE sth AT S TEetH o]F AL SR o= o).

A7l AL 2 BRE AFLE A7) A L, 2 ACE glellA] A7) Al 1, 2 = AT 2oz 4" AL 5

Aoz Fr}.

A7l A1, 2 BE AZ

Lo

ExEls 27 A 1, 2 =D A5 2Age} stgol F4E A FPo= ot
A7l AL, 2 BE PSS A7) AL, 2 =dd A5 2% FAA A" Ae 5= Ao

T, A7 SHE @487] Astel B 2ol wE Ny FA FAE olde] Ziwde] Alx WHE, 7% o
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AolE el 7] Ao whlelA 43 BFE A= AF 2 BE AL YA wAsh A7) A=
AT ol WEAZS FYSE WAk 47) A= 2w mAsel ag Fose dolw AL YA
YA 47] dolE Bl A7) AolE AFow £FW 4 AF, A7) A2 AFH 2% 4 o)AH
dae Y] s AFT A4 FRAD e due 7] BE AT Q2o P48 = AF L P49
B wAgh A7) 2AQ A AEskel 7] shaol Bk AFE FUSE BAE TP o) 2ol AL
Eq0= @,

B7] ElelE Bele o]t FHaiol FEo HolH ABE Asts: Ag SRe=m At

olsh, ALY WL Bx:E o] B U we FALY AAGASS Sol A% EA A oA

A g},

T 32 E Wy mE d AAdEA, AF FA FAE ojge] rlHe dRES HoFE P,

= 3o =AJE ule} Zo], E oo ©rE oA TA FAE el 7w F, 2 dHs wixE i
Hol8 21g Ffst, 2 stdol HolE & AR &I AFTdte FEE /M.

=, 2 duo) w2 A FA] FAE o) 7] ol 3= A 1, 2 BA&(P1, P2) ZHzZol A FHE A 1, 2
AolE 2l(1lla, 111b)3, 7] Al 1, 2 ACE A (11la, 111b)¥ FAo =z mAste ) 1, 2 34(P1,
P2)ol A& wHlole AZFE FTFsE FTF dlolE] 2191(112)0) A He] gon, A7 A 1, 2 AoE 2
(111a, 1110)3} 7] doly 2k1(112)2] mAHelE A 1, 2 vet EAMX 2 (TFT1, TFI2)7F A4 9},

=

A7 A1, 2 AelE l(11la, 111b)2 stAE Aol Fi1 o)A o) glom, 47| Al 1, 2 22 EWX2F
(TFT1, TFT2)= F%F dHol8 2k1(112) & Atolod T3 olzZa A =e X Fd=arct.

A7 A1 g ERAZE(TFTD = A7 2 1 AelE 21 (111a)oA] £ €8 AE A3(121a)3, 47
AClE ™d=(121a) Aol FAHHE ¥M=EAZ(116a)7, 447l HEAF(116a) Fol 23 99 FE2:H 22 AF
(1222) 2 =89 AZ(124a) 7, A7) =81 A2(1242) % HE5slo] A 1 FACPD AL 34 13(113a)
< T8t o] R},

A71A, A7 A 1 9er EAX2E(TFTDE A7) AlelE A3(121a)7 A7) =89 H3(124a) Aol A 1 Al
O|E-A2 FNAHAIE] (Cegs1)E HAAta lov], 7] AlelE wiA(11la)olA A 1 &4(P1) WEE &% B9
BE AF(13la)d 47 BE AFH(131a) AT =2 AFHe] A8 =@ d3(124a) Alolol Al 1 BE Ao)
E-aa ARAEHCDE G432 .

old), A7) Bz AF(131a)d} 7] =l AFH(1242)S 23 AHAA A 1 B Ao|BE-4= ARPA B (xS
A = A5, A7) BE AF131a)T A7) =8 AF(124a) S AAAR G Euo] gedol o] A7)
=8d AF(124a)9] FH®o] o]FH Aol A7l BE AF(131a)7 7] =#Hd AF(124a) Alolol A 1 BE
A B~ AHAE(GxDE JAT =5 A},

71 ACE AF(121a)3 7] =] A (124a) Atelolx BAE A 1 AlojE-42 MHAAE (Cesl) kot 4
7l Bz AF5(1Bla)3 47 =4 A3 (124a) AtelollA] FAHE A 1 B Alo)E-4 AHAE(CxD) 3 F
e 79 ¥A s

weba], A7) A dF(122a) B =dUd AS(124a) HEE FAGE7) A% TE FAHA, EE w237 EolX
471 22 AF(1222) R =8 dS5(124a) FEo] A, 3, F, 2 B2 A9 A2 F o, od
e A 1 dg EAX2E(TFTD Y Al 1 Alo)E~22 APAE (Cgsl) 7o) 4L 2 o e A 1 B
Z FAolE-aa AFHAE(CxD 23] Badd 5 o).

FH, A7) A 1 FAPHY FTF dHoly 2e(112)2 TR o] 2de Al 2 F4P2)A, A7) Al 2 et
EWAAZE(TFT2) S 47 A 2 AolE FA(111h A £ EFR AolE AZ(121b)3, A7) AlolE AZF
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(54) ARRAY SUBSTRATE HAVING NON-VARYING CAPACITANCE AND A DISPLAY PANEL INCLUDING THE SAME
g =

(57) Abstract:

PURPOSE: An array substrate and a display panel having the array
substrate are provided to prevent the area of an overlapped region of a
lower electrode and a storage line from varying even though the lower
electrode is mis—aligned with respect to the storage line to restrain a
variation in down voltage capacitance.

CONSTITUTION: An array substrate includes a gate line(GL), a data line
(DL), a pixel electrode(140), a storage line(SL), a dual transistor(DTFT), a
connecting transistor(CTFT), a lower electrode(150), and an upper
electrode(160). The gate line is formed in a first direction and includes first o
and second gate lines(GL1,GL2) adjacent to each other. The data line is m{§: B e ve

formed in a second direction perpendicular to the first direction. The pixel electrode is formed in a unit pixel defined by the gate
line and the data line and includes a first pixel(142) and a second pixel(144) surrounding the first pixel. The storage line is
formed at the same level at which the gate line is formed and superposed on the first and second pixels. The dual transistor is
connected to the first gate line and the data line and includes a first drain electrode(DE1) connected to the first pixel and a
second drain electrode(DE2) connected to the second pixel. The connecting transistor is connected to the second gate line and
the first pixel.
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27 Al 2EA PA3 FAUNES A7) Al 28R FAo2RE PR oAHe] FHHm, 4l Az
EdA2Ee) 92 =9 A3 A2 AL AT

47 Az 2Ee)A Bn FANES 47] A2 2EA GIoRH AR oA YHHD, 4v] A7
EaA2Ed] A2 =9 A3 AFY A2 HRAF; 2

47) A2 FERERE ] AL HRAFH FANES SBH3, 47) AL AVAFoRRE AR o4H o]
% A

48 ARAZE TPAE AL SA02 s DAY,
g 4 A
P Jle 47
ws 25
wjo] St sl ¥ 7 B FarE

2 o2me ogo] @ % olE Zt EATel B R, no AMFAE AdNE FEx 7z
olzlo] 71% @ o]F zr= EAITEel B Ao|ct.

A

i
ly

WEAQ P/ BAZAD AR BAZAE AR FEAEES o83 I EASE AR AU B 4
7) A BN sprol Mol 47] 4Y EANLE F& ATEE Welol= ol E TR,

47 BH EASEE olulol Zlw, 471 odol Jlwa A UYNR, D A7) T J1B Aolo] AAR o
452 TFa.

dutmoz, 7] ojelo] Jlwe Al P FAW A= WA, A7) AL Y
g olE WA, A7) AE WA Z 7] deld waw Arlos AZd wet
WAzE} Ar1Hoz Add HaRF, R Y] HEWFY FRAES G4 25

_,d
[m
pY
i

BOE
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T, 7] SARWFT L Aok FAA) s F REes EEE & Jdoh F, A F32@Fe Al A
o} A7}EE A1l FH4AHE L AV Al ALRT 2L @wle] A2 o] ArtEE A2 sHARE Tt o)y,
271 Al R A2 stafo] AR e dAgE ArlEte WRde A2 e @ #Fo 9 EJAAZEHES 0] 83
= BET gue] B Edx2E R o AFAEE olgste W Fol o

detdoz, A7) Aok AWAHE A7) 2EYA W, = & 928 EWAN=EHE T A7) Al HghRe)
AZE FFAS, D 7] A2 saRet drider AZddE ARdFel o ).

Jy, A7) SRAT 2 A ARASe T Ao EAE depd vzvh 28" 5 ok ol9) Zo], Al
SEAS R A7) GRSl depd wash SAE A, A7) ok ASAEY ghe) wA" £ 9w, a2
e g7 A1 R A2 Aol WA GFe] BAFAS A

Bigo] o] £ s e A
utgbal, 2 EHe 71£H FAAe olg Foo EAEE Ay A% Aoz, B @
2o o3 Aok AMAEY gho] ¥EHE AL FAS o] 7|#E AFIE oot

TR, B EEe tE RAHE A7) ode] ZiwS FylEe EAHUEE AFshe Aot
wge] 74 2 238

718 2 @9 5L 24dsky] $1F@ A1 ZAdle] w2 ojgo] 71eE AC]E wid, dolg wHlA,
SadS, 2EYA] id, 7Y EWR2E, 42 EWX2E, AT L ARASE T

8o

7] AClE Wi AL wEez JFAHD, AR olRde Al R A2 AE HAS gt Adr) dHolH
H A 371 AL st mAsE e A2 e s FAPdn. AV FAHFTE V] AClE E dlolE uldel 93
Aojd @9sta ol FAHEH, Al g4 R A7) Al AN e IRE e de A2 34ARE ¥
k. Frl =2EHA wde Ar] Al 2 A2 SR FHHEE Ay ACE #jdx Y Fol
BAdt

71 Y EAALEHE A7) AL ACE el 2 A7) delw MAn ARHm, A7) Al saRe A2 Al
=99 A3 2 7] A2 Hare AZYE A2 = AL TFAT. Ay A 2AA2HE 2] A2 A
olE 29l B A Al Havel APWG

271 ARATLE A7 2EA Al FHIAES 7] 2EYA WA RE ARE olA=He d4H, &

7] 42 ERA2EY A2 =8 d33 dZE s dd AIE R v 3 dd AFRERE ) QF

e s £€d9 aHF AB ASHE TG A7) ARASE A7) A2 HaPziE
7] st EH FHEAESF EEFHI, A7 SR AFoE2REH ARE oA A"},

dedoz, 47 ARATE A7) ARAFT FPHE AP oI AIR, A7) A2 2% D Ar] 4R A
AR dug AFe 4R 47 AFP, @ A7) Aol WS A7) A o I3 ooz B2
b = Q)

4718 B wwel 2AS YAsy] AR Az AAdel ute olde] slwe Alel= M, doly w4,
#4083, 2224 WA, FY SAALH, 92 EAALEH, HPAF D ARAIL TP, AT
FRATL AFA AL Aol WE ofelo] 7w} FYsH).

47 HPAFE 47 2EelA i FHPES Y] 2Ee)H) MHozRH AR oAHe] W4Hm, A
7l 97 EdXzEe) A7 = A3 AgEch A7) FRAIE A7) ARAIFN FAYES A oA
SoERY FRE olFslel FHA AR W AFH, 47 A2 Have 47 AF WA AFR dvg
Aste 2 B oA

2F dEd AR, 2 A7 L] idSdd 4] AR v JASFe] Bdez g5d 4 A
g

A7 B dwmel 53E eAdsrl g A3 ZAdel wE o] swe ACE uwjd, doly wjA,
A 11|

, T EIA2H, A2 EWA2H, Al AT, A2 AT L ARrHAFTS 2

271 AlelE wjdL Al WEgos FAHM, AT olxste Al R A2 AE 1L ol 4] HolE
Wl A 00 AL71 201 BERETL wSlell Ao viEko & @A A DTl A7l ALA R 2O Xkl alalE Bl dlalrl al sl ol =)
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e weigha ol FATE, AL HaP D A7) AL Have) e PHt FAL 2 A2 HLRE X
gach. 7] 2EA wde 47l AL R A2 Have FPUES A7) A=
Fgsla, 7] A2 ACE e NFoE FHo) YHH AL B A2 2EIA) FAL TG

27 wE EIA=EHE A7) Al Ao) A H 7] HelE wjda dZsa, A7l Al R A2 SaRe Z
7+ ddse Al 2 A2 =Hd A5S Fgdch. Ar] A3 EJAA=EE A7) A2 ACE g 2 4] Al
a0} dddrt

471 AL s Fe A7) Al 2B el FHHAES A7) Al 2E2A] o2 RE FFE o)A
AT, 7] 4Z EdA2EH A7 = A3 Adde. 37 A2 ;}”%i%% 371 A2 2ELA 2
=} T@EIEE-— 371 A2 2EA BRI 2RE ARE o|Aso] FAFH:, 47 42 EAA2EH AZ =3
QA RS AZdh. Y] ARAFTLE Q7] A2 a2 R 4] Al d%@%ﬂ FTHHES 2251, A7)
Al BARAFozRE FRE olA=] P4},

4718 2w e 2hE S 9% AL Aol We EATMLL clzlo] AW, 4] olwo] slw
AR GEE 9 ) cldel J1E 4] AT Aelol A AFE 2PV I, 37 9]
e AL AAde] 2@ ojzle] Flw FUstch.

471 B 29 g 2AH2 4] A8 A2 Aol e EAMLL ozl 2%, Al ofzl] W
dasts 1w 2 A7) olzlo) Zlaw A7) d@IIR Alolol A AREL ERAT. ofu, Al ozl
N@e Az Ao 2@ ojzlo] slwT} FAsic,

4715 B wwel e BH2 g4y 0@ A3 AAd] e TAsEe ool 2%, A7) el 7w
Washs H@sle 2 47 odel 19T 47) d@rle Aol AW ARZL Eakdch ou, 4] ofuol
Jl@e A3 Aol <I7 ojelo] slwat FUste.

olel@ ¥ wel wEwW, ARAT R HpATFel Akl vl2rt BASUAE AP A2 AFH R 5% A
A9 AL Y Az sEAZel da) ke ANAEIL WEHE AL PNY F 3

ol3h, W¥E EWEL FEstel, B Boiel ulyAY ANE weh AAstA dRst)2 @k,

[l
_qilﬂl

<EAIFE] A1 ZA >

4, Al Aol 98 BAGES =¥ glo] DA AdHEAch. B AdAjdol 2 FAHEL ojgo] 7]
Z, A7l ool rlgel wigEe digkrls, 2 AVl olgo] rlEmt tidEr|s Alolo] JiAiE AASS
Zg3c).

A71 of#le]l 7l#L viEdX(matrix) ul) x) = 12 BalAA EAALQA B4 FaAF(pixel
electrode) 3}, 7] Z+ 32 Hd3Fo) +5A J% Q1 7}5l= ""‘1} E WX 2 (Thin Film Transistor)S3, A7)
el EARAEHES 42 AFA1717] 1@ AEH(signal line)ES X el

A7 digr|#e 7] ool 7Ey viFEREE wiXHEc. Ao dEr|ae 42 , A™ol| WA H B
staA] EXHAQA  FEAZ(common electrode), 7] 51'3-:{55‘%" dojd= fﬂ%ﬂ% A= ZE (color
filter)E, @ A7) 92t EWX 2B A7) ASTHES Avisle 33Ls £33},

A7) AARFL A7) oldo]l Zig 2 v oi@r|de] Alojol AAEY, A7 F2AIFE L A7
olof HAHA AN A sle] AuiFETt, AuIE AAEFL QRA QAE Fo] FEIHLL
E 18 B 2o Al dAlde] W EANHE F A E EAF HYUEoln, £ 28 £ 19 ARES
A =AIG HhEeH, = 32 & 29 [-['AE wel Add dEkon, & 4= T 104 AR s

£ 493lr7] 9% Fa2xol|t}.

-{m

=1, 22 %9 X 3% ZFxstAE, A7) Aol 713 vio)2 7[F(110), AllE wA(GL), ~E A #A(SL),
A1 AA9(120), wlol¥ ®l4(DL), A2 BA(130), F2AF(140), FL EW/AAE(DIFT), 942 EAXLE
(CTFT), H¥-A3(150) 2 ARAIF(160)¢ Tas, Al TAAI(10), A2 ZHWAI(20) L A3 =DAZ
(30)& o EF3I}.

wolA 713(110)S ZEdYolE Y

to
b
ki

, FHEE 22, U= f9, 49 2 FAFAR o] FojAnt.
o

AolE ¥l (GL)& wlo]x 7] (110) ol FAH™, EFA7E Al Bgoes Mz FgdshA FHEh. ow), o

BOE
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2 AlClE WMAGLIE F AME o|2dhe § e AolE wWjHES A1 2L A2 AolE 2(GL1, GL2)oleti
Aegdoh, &, Al AE R(GL1) Z A2 ACIE A(GL2)L A& HBHstA 0|23 9o PP}
2582 wA(SL)E B AoE wjM(GL)I} BUSHA o)X 7]W|(110) Aol A AL}, FAHow 2B
A ALY A1 A= 21(GL1) 2 A2 AlelE 2kR1(GL2) Alolo] A}
Al AA(120)2 AlolE wiA(GL) 2 2EFA wHd(SL)S YE= o)A 73(110) Aol FAHELH A1 2A
2H(120)& ¥HAE, AFAE(Siox) 2 A3 A E(SiNx) 5 T FF},

ot

A1 LML E AL B0 B0 BN, HEAE AL g @A A2
o), A2 % AL werel hatel A7 Aol wpkA e

71, B A= MAGLIE B el dolE MADLE sl 2ol weldeisol RejArh. 4
999 dols F£8 $LAF(10)0] BT,

o2 FA"G. o

g, dlolE AL YT Soll A1 EHAZ(10), A2 ZEAZ(20) L A3 ZHAZ(30)0] FAdHC}.
FAFoZ, Al ZHEAI(10), A2 TAAZ(20) L A3 TAAZ(30)2 Al FAL(120) Aol FAHH, 4]
w9l Yol PR

A2 BAR(130)2 dlolg ¥jA(DL), A1 EHAZ(10), A2 &
AAT(120) Aol FAET, A2 HALA0)E LHEE, A
Eraia =

(20) 2 A3 FHAFGOE €5 Al

EEE
P8 ESiox) 2 AF AIAE(SiNX) 52

12 AA=H(130) 0= Al ZYAF(10)2] ARol A1 SHE(132)0) FAHI, A2 ZHAI(20)9] ¥ )2
FHE(134)0) FAEH, A3 THAI(30) 9] AFol A3 ZE(136)0] FAHCTE.

A F(14002 A2 AAT(130) Aol 7] @919 ol A, 3213 (140)L FHE =314 B2,
A= 4852205 (Indium Tin Oxide, ITO) Aol AJE(Indium Zine Oxide, 1Z20) R olEH A AIAFAMAF
(amorphous Indium Tin Oxide, a-ITO) S22 o]Fo]At},

SFAaHF(140)2 A ZE olA" Al A4F(142) F A2 334F(144)E TEFT, Al AR (142)= Y=, A
7] @9l FARLel FAHm, Ar] @ddde FAL Al HFoE AyE el FHAL rEo=

WAFRL et Az SAR(U0E Al HER(UDE BAES AL F22142)0] oFo] YA, U
2 47 FRNE J1Fos adRAe e

Al FAP(142)= Al 2 A3 EHE(132, 136)2 F3 A1 2 A3 EqHAF(10, 30)7 Ar|Ho=z FHEdAoh
A2 FAF(4E A2 THE(13D)E T3 A2 FHAF@0F A7Idoz HEAT, J7)4, 1 2 A2 2=
A=(10, 2002 A7l 4L ZIEe2 AH0 FAAHD, A3 SHAFGOL A7 FEAE NNELE 3
FAEE o] vigAsitt, =g, Al R A3 FHAI(10, 3002 27 FAHE NELZ AFHE QX I
AHE Ro) w3 s,

H, FA2AF(140) F, Al 2 A2 F2F(142, 4HE 2ELA] WAL FHHEE A2 2AL(130) 4
o PG, 714, 2EaA #ASLE Al 2 A2 3FA2(142, 144)9 @¥-¢F FHHAEE FAHFHE Ao

T3, A7) gz A48 FEAFG0)L Al 2 A2 345 (142, 144)8 B TodsE BEAIES
FA4E Zud) 2E¢R(562)E =¥ dHE, Z=H] 2ERG2)E V-2 J48 Y Al 2 A2 FaAR
(142, 140)E B9 T EE 28A7ls FE5AFGB0) 4" AF2LD 5+ 9 ole} 24, =vd ¥

(52)= A1 B A2 FAF(142, 4H)E HF9 =ddEE BE8A7E= %L%d—,(SOM] FAHE B7IRd &

It

g EWAZHOIFD = ANE HIF(GE), AE B A-G(AP), &2 HWI(SE), Al =& A3(DED) L A2
g AS(DE2) & Egsirh.

FAHes AFEH, Aol AIFGE)S AL AIE FAGLDY YRt AEY HHUP)S AojE A
GE)7 FHHES A1 FA(120) Yol FHDT, Lalz, A2 AUAP)L AL PPos A4y AL
Boh. 2o AI(SHE dolH HMADLLZRE Eride]l A ARGP)Y Y¥e YEUcH Ydw, &

AF(SHE 2719 -7k A2 WAL e

[» 3 p
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A1 =89 AZ(DED) 2 A2 =8¢ AZF(DE2)L A2 o]AINES A1 AAL(120) Aol HAHH, Lx A=
(SEYL. 2 7-F] o]A=e] FAd5H, Ae)r HE(AP)Y R} BEH).
TFAHoZ & B dBId, Al = ASOEDL 2709 U-z7F 2" J4L zb
ol= ste] U-zF Alelel HAdH T, A2 wakozn AA AFH Al TRAMI(10)3 A7)
A7, Al =8 A3(DEDS Al 34F(142)9 Md71H e dZdd.

oo
|o
hu
2
ih)
e
a
§

A2 2AQ AFOEDL & WI(SE) F o ahde] U-2 Alolol B4=ET, A2 wakos WA AFsel A2
ZUA2(20)7 Ar1¥oz AzU. 1 As, A2 Seld AFQEDS A2 HFAR(144)8 ArHoz AZW
o,

A2 EIJAZE(CTFDE A2 AOE AIF(CE), A2 ABB FAE(C), 92 &2 AF(CS) 2 942 =43 A
F(CD)E E=Fgc).

TAHez d9sd, 92 AE A Al AlC)E 2IGLD 9 &5 o]2stA HAE A2 AoE
A(GL2) 9] PF-Foltt. A2 APHH A-(CAL AZ ACE AF(OH FHHUEF Al BAZ(120) ol A
Ao delg, 942 dE2 AHCA)S Al HFo g Axd F4S e

A7 & AZCHS Al 2AR(120) Fol FAARA AR AeE AR(CHS AR HEHR, A2 FaF
(144) Zo2 A A=) A3 TRAFEOTH d71doz AdATh 2 A3}, AW 2 AF(CSL A2 7
2% (409 d71des A-AT,

A7 =aQ AL Al BA(120) Aol FUEWA A AE B AW B3
AF(C9) 0= oA AN}, Ad = AFCD)L AL HLP(142) Fo o
SR EICOE EELE

FRAF500E 2EA AT FHHESF AL ATH120) ol FAA}, 22 A8, HFAF(150)L
2EA WAL oZRE AR o] AH,

ARAF(150) e A EWALE(CIFDS A2 Zald AF(C)FH AZB a3 o IFH(152) 2 8%
AF P52 2RE A7 e AF(CD) Zo woggoz 559 S% AL AFR(50)E TRV

o
%3
I
i
ot g

ARAF(160)& A2 EA9(130) Hol HAHHD, A2 F2F(44)EFEH FRAF(150)F FHHES
E&do. 32 A8, ARAI(160)2 FFHAF(150) 22 HE FRZ o)Axo] JAdH},

A7, ARAS160)L FAHIF(140)7 TLEA TR =xd 22, deE A4sEAAE(Undium Tin
Oxide, I1TO), Atzlo}dANE(Indium Zinc Oxide, 1Z0) 2 o}EH 2 283242 F (amorphous Indium Tin Oxide,
a-IT0) S o8 o]Fo|xit}h,

= 28 FxdlA AT 2 ARAFS 2o} AANSHA dHEAo.

£A, FE-AF(150)2 B Wlel AFH(152) 2 FF AE AFH(154)F ETEr),

sHE wQd AFH(152)= 2EZA wjASL)F FHEIEE A1 AA2(120) Aol FAECH 3 o AIFn
(162)= A2 FAF(144) 2 A2 Ale]E 2}A(GL2) Alolol A HTH 3% wd AFH(152)= FAZHoE Ht
S o, AdEAoz Atz HAAS ke Aol wpEAso.

B HQl ASFR(152)= 42 EWAALEH(CIFD Y 942 =dHd A3 Arjdoz dZAAG, FAHo =,
R Wil AFH(152)9] o] A7 =) AZ(D) Ar|Hoez Addc},

BB HAIFRE(1540)E s W) AFRE(152)2RE d2 =dd AZF(CD) &9 puutigo s E&5o0] A
"o}, &, 3% AB AFE(154) = 3 WA AFH(152)9] AdozRE EEFHo] AP,

G714, 942 =8 AFCD) 2 3 AR AFR(1BHE AR F493 Wdoz Fadn, vpEA s, 92
=g HS(CD) B 3F AE AFH(154)+= dlo)E] vl X (L) FP3F vlgkoz FAdgc),

A9, A7 = AFC) L SR AE AFRA50e] FL N2 5U Ao wiAsch ma, HE An
AFRA50E B A AFRA52)9 VoY 2EA WAGLY) B Rl UYES EEHE A
uhg Bk

olsh Zol, 9B =eld AI(CD) 2 HF AE AFRA549) Fo] A= TUam, a1 Hn HIE(154)7}

BOE
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S W AFR(5De] dvoziE cEdA MAGLS dve NlIES S5 A, FAI(150)0]
2EA WAL iste] A2 WEE we ol AR Ak vart LASHE, SRAF(1507 282
A WA (SL)el FHHEE Aol MAL wANA g

ojolA, AR MF(160)2 47 wid ASF(162) F AR AZF AFH(16)E o).

AR HQ AFR(62)E EAI(150)T FHEES A2 AAT(130) Aol BT, vtastA), A3 v
AFE(162)F 3h% vl AFH(152)9 F45<t dsHE A0 AP0, =, AR od AFR(162)E=
HEA oz HS w, dAFoz AAZY AL zZrm, IR bl AIFR(I5)ET e dHL 2t Ao
v} 5}

AR dA AFR(6h) = A2 FAF(144) R AR wd FIR(162) AlolE Ar|How AAFL. TAFHow
dE B9, A% 92 dIFR(164) e A2 Fa¥(144)9] §d L AE vlQd AFH(144)9] 9= Aol 7
Hoz AZIY. 1 A3}, 4R 942 AFR(64) = Ad@H oz A2 wako s Axd FAL e}

g, £ 2, £ 3 % & 48 FF3Y, 2EZA wjM(SL) F FHE-AS(150)0 o8] okEAg A A E (C_dow
n)7b AelEsn, SRAF(150) L AAFHAF(160) o8] PAY ANAIE (C_up) 7t H o=k,

B
o
ololal, & 4% F=E

-

g =

19)
AOlE ¥ d(GL)E A1 WEgoz
B 8 (D)2 Al WEka wxtE

(\1

B0 WA AZBAE EREEA

AEiL, AE olfdh= Al 2 A2 AolE =lI(GL1, GL2)E =¥F}h. o)
A2 wgo=z FALT)

r‘|(' 051‘

e EWA= Ei(DTFT)«) AlE MF2 Al A2 SAGLDH Hrixoz AddAct. 528 EDAZ=EH(ODIFD)
o &2 HAFL doly wMid(L) A Wr1Hoz Addr,

T2 EJAAZEODIFD = Al =3 AF(DED) R A2 =8 WS (DE2)S E£83c}, Al =& AF(DEDS
25 43 AHAE(L_cle) Al A5, 2¢ 2EA AHAEH(L_cst)d Al AF 2 AZ =R 2E(CTFT)
o A7 &2 HFI Arides AZA. ¥, A2 =] IS (DE2)S she l A ARAE(H_cle)o} AL A
, 3ol 2EA AHAEH(H _cst) o] Al W= R GAG ANAE(CLup) @] A1 A7 dAr1H oz Addc),

A2 EJAZF(CTFD S A2 AlolE AS2 A2 ACE 2A(GL2)7 Hrixeg AdsE, A2 EWRA2H

(CTFT) o] A2 =ed d5L 285 AAABI(C up)«] A2 AF R G AAAE(Cdown) 9] A1 AF7
Ar1H ez AZEH.

ot

A714, 2% 43 ARAE(_clo)d Al A5 2 29 2EdA AgAE(L_cst)Q Al AFL Al 4%
(142)0131, =29 834 ARAIEH(L_clc) A2 AFL 7] tigridel - FF5AF(50)0|09, 29 =ER
AAA B (Lcst) o] A2 A= 2EA] wjid(SL)e]rt.

EE, ko] AF AAME(Hclo)ol Al ASF & sto] 2EA] AFAAIE (Hocst)2] Al AFE A2 F22(14
4)olx, ato] AA AFAAE(H_cle) e A2 AFL 7] tdr|gel Fdd FFNI(50)0)8, Fo] 2ER] A
HATE (Hoest) o] A2 D5 =E&x] sjad(SL)elct.

T, 4R ANAE(Cup) ] Al AFLS FFAF160) 012, AHG AHAE (Cup)d A2 A= F gt
AHAE (C_down) &) A1 HFL2 s F(150)01, ¢ AHAIE(Cdown)®] A2 AFLS 2EFR v|A
=

A, FAFGE0ANE FEAL(eom)ol AZbH, A2 Wjd(SLdE 2EZA 7]&MA(Vst)o] A7F-

4

Ir

= 5% = 4914 AL R A2 staFolx e Agg WEE Vel a2 Zo|g).

= 58 Fxd Al R A2 stAaR AMEZ OE "ol ArtEE AA S MPEAh. A, Al F2¥(14
2)o) FAEHE AGS Al AF(VDole} dha, A2 FA2F(144)0) FRAHE ALL A2 AV ol sy, A1
Alo)E QI (GLD o) A7FHE AEE Al AolE AF(GSDolgt 3tar, A2 AlolE 1(GL2)el A tHE 215 E
A2 AolE ANZ(GS2)oletm Ao},

A1 AlE AZ(GSHZF A1 AlO]E JA(GLD) A7 =™, Al Sha%(142)2 Al ALV 2 A2 F4u
(140)9] A2 AF(V2)E FLE % zton MA3 Frisio),

aled 2 A1 AsTE AIF(CIY7L A1 AaTE FLlol/nr Nall 2l Al =21 M1 AAAE149)Y0) A1 ZHok/viY = Ao

BOE
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3R (144)9 A2 AF(V2) L FLT g2 2on A3 Biscrl QR6A FREot.

o]oj A, A2 AlOIE AZ(GS2)7F A2 AlelE a1(GL2)ol AZFEH, Al AP (142)9] A1 AH(VD)E <kt
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B Age A 2EdA ANNEHCOE TFAh oW, 2EA AMAECsHE DY A0} =
Ee)2 A365)0] AL ACIE AATHEDL Alolo) T2 FHH FgW.

TAHSZ, AolE 21(20)2 =N F2E FFsH, 293 EAXA2E(TFT2)2 A2 AllE A2 A&
ok aEln doly 20 HelH AEE TFIE, 29F EAXNE(TFT2) 2 A2 &2 AFUDH 3
g, A #S}RI(70)2 dolE 21(40)7 YsAl FA=EY, ACJE 21(20)3 A1 AClE HAL(31)E
Alolo) Fi1 maIEHA FALD, o] HY FA(70)L F7) B tho]2=(100)0] AFE FIFIY, T%
EWAZEN(TFTD Y Al &2 A2(7D) 7 HEHch,

o

SEa] Y A7) L ERE H#
=(100)¢) Z@Fe xdsiA dct.

=

T%5 EJX2EN(TFTD = Al AolE A3(61)ez FFHE Holg Az
7] 2 o] =(100)2 FFHE AFE AdFgo=zm {7 L ol
ol H3l, 7% ERAZEN(TFTDE =93 EWAZE(IFT2) 9 A2 = A2U2)7 AE5E Al AolE A
F(61), Y =R F} FEE Al 22 AF(7D), Al 22 A7V vlFsbe 7] @33 the] 2. =(100)9)
= AF(73)9 HEHE Al =dQ A3(72), Al &2 AT 2 Al =80 A3(72) Alolo) AErE
Pt Al vxA HHS Fujgd,

o714, A1 A AEE A2 AolE HA=N32)E Alolol Fi Al AolE AZ(6LH FAHE Al BxA)
Z(62), A1 &2 A7 D Al =2 AZ(72)T9] o2 HEL 95t ALERE A)g Al vt=H=(62)
el A Al 29 ZA3(63)S FH| g},

Al WHEAF(62)L ol2Ex HE e g AYEoes FAHE F Jov, f7] &F cho]le=(100)9] W
712 B AEE AFIF B2 FF EWAXAE(TFTD Y SAAN Al B=AS(62)2 e AdaEoz o=
ARE Aol dAAQY £HE AT = glojx] nwdAsith, Al VEAE(62)E g AZoz PYAHSE A
$ole F5 EWMX2E(TFTD 9 20] Z=AE upe} Zo], Al ACJE AF(61)o] Al ¥w=AE(62)9]
Aro) FAEHE SA0E o= 3 Zo] vlgAsic),

£9% EMXLH(TRT2) = Al0)E 2h1(20)0l 220 27} FFEHE B-25o] dolg #<(40)0] FFF dHol
B A5E =EgA] AHAE(Cst) R FF EWVA=E(TFTD S A1 A°IE AF(61)e2 FFFh. o2 93
o, 293 EWAAZE(TFT2)E AClE 2A(20)3 F&E A2 AolE HF(2D), dHolEl Qo HEd A2
Az AFD), A2 &2 AFUDFH vlFEH FF5 EWAZE(IFIDY Al AolE A3(61) 2 2EA] A
A (Cst)st HE&E A2 =2d AF(42), A2 22 AFUD B A2 =#H4A AF(42) Aol Adx2 FAs)
= A2 v=A AP Fujgct,

AA71A, A2 HEA HEGL A2 AClE HAT(E2)E Atolol T A2 AlolE I FHHE A2 vh=EA
$(22), A2 £ AFUD R A2 =Y AFU2)7e] o9 FEHE flste] AERE ARG A2 wEAF(22)
Aol FAEE A2 &9 THEF(23)& FrITH.

A2 MEAF(22)L o} EXE LEF ®E

r

23 d2Ee= A

i)
&
32
|o
3
f
=i}
o

] EWA2E(TFT2) 7}
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A

A

flo

AFHBE, 2-0T B F@ o}BEE UZo o|FoAx o] wigAsT,

1> oA71A, A2 =d8A AF(42)7 Al AClE FIF(6LL 2x AIZ(55)S T dZ2dg. A2 =gd HAF
(42)2 A1 HEGDH A 98] =&2=9, A1 AE A6 A2 ZAZ(52)0 98] =™t wala, A
2 =8¢l AF(42)7 AL AlE HIT(61)S Al L A2 TAS(51, 52)L AHsls 2Ex AF(55)L =3 A
ANHeoz dZAHAT}. olu, 2R AIF(55)L drs AZ(73)7 A 2= FAYEE= o] nwrA s,

2> 294 EWAAZE(TFT2), 75 EWBASE|(TFTL) 2 22X AIHAE(Cst)7F Y 718(10) ol B39
(33)o] A=, o] BEH(33LZE SiNx, SiOx @2 F7] dduto] wtot EARAE Y EHS G3lA]7]R
dorvz wpgA o),

3> 7] L Hole=(1000E F8 =X EFE AAE odx= A7), dx= HAF(73)7 digHe BE9
=3 B2z 49 MAE= HS80) Atolol B4d #7) 2F5(90)S T,

> 7] LFE0)L dx= A

S(73)e) FEE AFFol wet EFste o= HWF(73) WHFom F
wEdth. §7] 233002 LEA E .

o
£ AR f7) 2F B2 olRW + JAT, AEA £33
ol migAsTh. B AAdeld f7] WFFO0)S Aztel Ha¥= HHsted AAET. od, 7] W
(90 Fg wFstelol HEE, FAR), HAG L FAB)L A7 FRAHE YBSTo) eA¥ez A5y
o] 3% TZE FYHAY B4 BAE AT BYF S AFHel 23 Tx FYIAY WAL FhE B
FF02 o)%oid ©WE TxE YW & Ao

diy ol
% ©

5> R, f7] BFFO0)O) HE R AR AT £5F, AH 54

WY S L WY ZES PN FE A

&

A 745 o) o Fulslol WA

6> olmi, 7] 2FF(90)9) ©AE S 9 7] BEsARGHel o FRHIE . F, {7 gase
BHL A2 = AS542)E =F3te Al THEGLIH, 7F EWIEHTFTID L Al =A A3F(72)9) 4
FE =3A7I= A2 E98(652)S T, Al 2 A2 TAE(51, 52)L A1 2 2 A= AdA=(31, 32),
BEE(33) 2 &7 Bes(34)E &5 AHEG. H7] BEIH(34) Aol 7] 2FF 000 JA
3t7] 919 AR (35)0] FAAAct.

7> AY ()L = 201 =AE wie} Zo], #7] HEHu(34) Aol FAHL olxs HAIF(7)E =EIEE F4
"ok olyd A3l 9l f7] LFF(90)¢] M= HAF(73)F HEFIEE YA

8> N HAI(73)& FF EWAZENTFTD 2 Al =2 A3(72)3 AZAH0 Y AEE Iyppon, HFL
AFste 9FE ). ol#igl ofx= HZ(73)2 ITO(Indium Tin Oxide), IZ0(Indium Zinc Oxide),
ITZ0(Indium Tin Zinc Oxide) T2 4 Z=JEZZ o]FoAy, 4 ZHE(53)L 55t Al = AF
(72)7} F&Eoh.

9> o §7) EFF0) AFde Aas 580 HAdo. JAi= AFR0)E AAE FFs
FZ 00X LA F& oz AIF(73) HFoZ WA ER, HA FF $HI WAl Ao

NE EE AFUE BT TO= o]FolNE o] vpEAstD,

2
% o
N

9> 2EA] AHAEHCst)E Y SAT70)H FF EWAZE|(TFTD Y Al AlClE AF(6D3} 929 ==
HF(65)0] A2 AlC]E HAL(32)& Alolol Fi FHEo2HA FAHdET. o#d 2EIA AIHAE(Cst) =
A A0 2EA AF(65)9] T FHol dASFES WA 2A(70)9] FR(75)7F A4

1> FRr5E A AV Sl WAHN, wAsls dold FAU0I QBT o] Zwlo
B4, oldd FR(H)E = 1o =AE wleh go), A A0S WSz FEHA FUAG. iR
Aot FROHE AU AAT0Y WE0E Hojx 1 WA zm GEHA AHRG. ool we}, W 2

(70)2 2EZA AS(65)7 THE FRAM Fo] FTHHA ¥ dQolA9 Zrct o] A FA=)

2> T 32 B uHe] Al AA do w2 2EA] AHAEsE ¥49 99
ZAE I-T'AdE e ddd gdEs 248 gzt

fllo

TN FEER, = 4= E 39

3> 3% %48 32, 25X AFE5)T A9 FA(70)0] TR FolN WY A0 FHE 3
(75)0l )8l =Ex WF65)9] Hol AW FA(70)9 Hrrh o 2A ARG

> FAHoR, AY SA(T0)6] FH(75)7 WAHel 2E)A AF(65)e] $EWT FR(75)7F FAD A 2}
(70)9) $5% Atol7k 2D T FHPh. o7, EWDL 1 WA 2wt & Aol wigAsth,  olo] w
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g, 2E2A AS(65)0] FAF T $Ho2 HAZE Holx AZE HY| o)Ay} wwate] 2Egx] AsAE ]
FFo) ThaTh. ol Uig XA M = 5a € = 5bE PRI AHIEF Fc).

T Sac 2=EZA HIJo] AFom HZE so FAFAIE AS AY A =EHR Aol FHY ¥AE
EAR =folx, & 5hiE 2EA] HFo] 9502 AXEFH FAHUS A5 Ad #dy 22X AFo)

FHE ¥ =AE =olt),

% 5ao] =AIE wpe} o], 2EER AF(65)0] HFoE HIEE FAFHE EXR(75)9 ¥t EE5
A BAEE 2ER AF(65)0] ALY A7) FHIAG., uwEkd, 2EFR HFIF(65)0] HEHow HzeEH
Ao 28R AF(65)H AYE #8A(70) FHHAL T 3o A" ~EFYX HAZ(65)0] AZEERA &gt
< wo] 2R HA265)3 HAY A (70)9) FHAHY FTLFL & 5 AUt

3, 2E8A AF(65S = 10 EAE TF EWXN2E(TFTD S Al AlolE A2(61)= AZHAC}. oo u}
2}, = 5boll =AIE ule} o] 2EFR HAF(65)0] $FE02 HITEFNE AL AE AZ(61)o] AY FQ
(70)3% FHEoEN 2 FHAFHLE 2EX HAF(65)0) JAZTE HA e Ao 2EYA HFI(65)3F} Y
221(70)9] FHAAH} FA o).

T 62 £ 2HY A2 AA| ool wE f7) BF ZA dE F 2ELA AYAEHE =AF Fdxolg.
T 62 T 3% divlsle, ER(75)9 Aol ¥ Aol RE AQstns 5Usi).

E 68 Fxe, FR((5)9 Hol(LD2 £2ETXA HF(65)9 4wt 38 Alole] Ao|(L2)rv} ¢ &2
=g Pdg 5 Uk, olel uel, 2EX WAIF(65)0] viad FEgl njA QlEle] AE £E 1S
ZE oz HY fA70)7e) FHAARLE FAFA /HXAZ2 5 Aot

E 7aE 2EZA] "Fo) AFo2 HAZTE slo] HAHJS AS AHAY 2y ~

TAIE ERoli, & 7be 2EA HdFo] 5o r HITEFo HAHIL A Fd B9 28R A
ZHE dFE =A% =t}

ot

= 7a 2 = 7bol =AE wie} Zo), 2ER HWI(65)0] AEFog HATE= FYHAY, Fo0E HTE
o] Ao A A0} 2E2A] A3(65) ) FHEE BH o] 2l

webd, A9 B(70)el BAW ER(75)F Fa ~EA AF(E5)T 2D PA(0) F o= sl FAAA
SlWel A F/3H/FH/ % F HolE o= @ Ygoz AZEel YAHE Aol Hi Aol FRHE 2
A AsMAEL) §Fo] M2 FAFE ¢ 5 Ath. =W, nFom ANHE 47 wF ®A Qs o 2z

2 AMzel AAE f71 Y EA AESel F4E chie) 2RA AdNY AR 2 %) M2 BES
24T+ 2

TR .
E 82 & ¥R A3 AA ool wE {7 EF BA A2 2ER] AYAH FALARE AL HEEo|a,
= 9e = 8o A" 2EfR A M-M'dE wel ddg g9dg =AS dezeltt. 474, = 8
< &= 33 divlste] 22 A3(65)F AEHH Ad A7) FHE BEx 2ELA A3(66)& Fuldt=
AL AS)FnE FUF FALAE TuHne U TAac0 O T2 AP QYA W}

Y

2 & 98 #F3d, 2EFR AF(6E52 Y Q70 FHIAE B 2E8A AZ(66)S v 2T
o},

FARoR, B ~EHA AF(66)L ~EHA AZ(65)] 4R L W F dolm of YZo AEelx|
A2(65)7 AAEA FAAT}, olel@ BE 2Ee)A] AI(66)S AY BA(70)¢) Exct FAAY 2A A4Y
o z2En BE 28dd d3(66)S A9 #3700 T4 J1Fo2 FoR FAHE o] wRH ),
o, HE 2Ex WI(E6)L Y AAT0] = wwzte] E(W)o] Holx® 1 WA Zmrt sojob g},
wetd, BE 2Eex) AF(66)0] BAY W, vpad dekel v]AE Aske] mE ~Eex AZ(66)0] T 10a
2 % 10b0) ZAZtel EXE wie} 2o] HE E: 9302 HTE sojx A 2I(70)T FHIE o] F
Qske] o)A £%e] Aoz} BAEA @ch. olol wek, §7] W} TA A 27t B stio] G4W
2E2A ANAE(Cst)e) o] vhaa ekl nlart BAsdE BE gopd ~Eex ARAE(Cs)S] &
ol gk A B wAY 5 Ut

A7, = 8ol EXE HE 2EZA) AI(66)°) AEWTH P 2A(70)) YZW Alole) TN E 30] =
NE =Eelx] A3(65)0) A=W A BA(70)e] V=W Apole] E(H FUsA FAEE Ro) uiwAst

+
ro o
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A2 Eol, nE L2 AICO Kol BU A A $UGA FHAL vhama) dekdl s
doied nx smeld) AIE00] A3 m %Ao; AZE 9 E A o, 45 EE SR 4=
= Ean 430 0T Astol ZEelA) AMARS] SBol Azl s wE Azl f7] W EA

Hdv }‘4 ‘%E}Z]\_ ARGl wAEn.

E 8 R & 9dAE B 288 AS66)0] A AA(70) ErRG v AA FAPE AL =AEGeY, B
= £2EA AF(66)L A FA(70)9] Frct ti 2A 4L F= Uk, F, Bx 2EdR A3(66)0] A
4 20 FHoh o FA FAHR Bx AELA] AZ(66)0) 34'5 EE 5202 HZE Holx Ad
A(70)#e] FHAA 0] gLt olw), B 2EA] HIF(66)c] AP #HA((70)9) TR} o) & A = 1
ZAE ofjxE AIH(73)Te) B2 A2E2A AZ(66)Te]) A=t ¢ ﬁi AZE HANS W M2 FHHA &
= B9 JoA FAEE o] widAsth. Ed, RE 2EIA AF(66)L $Ho8 AZE g Hoo £ 1
of BAlE AR dloly ZR1(70)7 FHHA wrE 7|2 FEHE Ao] At

olgtell M=, = 1la WA = 17bE F=ste] £ AAldo] u& 7] 23 FA Ao AxwydS dgdo),

= lla ¥ = 1bE FEsE, 71810 Al FF EANSHIFIDS AL HEAS62) % Al o7 2
(63)°] FA4 A},

TARR, TF EWUAZE(TFIDY TF5 54 12sle o] Al v=AF(62) 2 Al 29 FHNE(63)E F
g defEoz yAZo, Al wMEAF62) L Al 27 EE(63)L FAstE AL FAHoE Mustd
o3 2ok d1dR, 7138(10) S0l olEXE A AE 2 EEE =3 ol2Es HIEL 7)W(10)9 A
ZAA 4R FAR FAGTE. olojx], olEX 2 AEES ZAHIY. ZAAI}EE WRoEE YolAHE o
£k Wy 4 2 22| FALS o] 8Ele A ZE A3 (Solid Phase Crystallization) ¥ Zo] gJom, gaAAR 7)
o] AAslol= nFZEAS o) viFAsict. dgoez, AANE HdYEE S TEIHLaUY T4 2 oA
FAS B8 HEHYToEN = 11bo] EAIE, Al MEAZF(62) R Al o9 ZHME(63)L FA G}

—
[\~
8

2 = 12c8 FRdE, FF EMAX2H(FTD Al 422 ASETD 2 Al =#8% AF(T7D)S
A9

43Tt

FARo, 2vHA PEL olgstel EAH FEL JIR(10) ol W AP ¥, TEsady B 2
A7 FRE ogalel EAA FHL AEdEl Al 22 AITD D Al = WIS B

oft M1
%

olwf, Al 22 AF(71) B Al =& BIF(72)00 ddte] A ¥ xFH AL LY FAF(63)L Azt
FRow A7 Fe) delEogw o)A AYL FHIh TY: Al 22 FAF(7Do] FHE W, A
€ 2BA(70)0] 7 FA"ch o, MY VAL FF 2EA] AI(65)F FHY dHol TR(75)7}
e ‘

FR(5)E A Q00 ISl YA, B3], FR(75)E HolE @0 A A 21(70)9)
o) FdT, oo me}l, 2F Y 22X A3(65)0] AP w Heeixle gt

EY, FX(5)E T 12c0 E=AIE vke} Zo] FF 4" 22X M3 Aot ¢ & Aoj(L1)E A=

o ER5)9 HOl(LDE ~EZA AF9] Aolrt} AA Aol 2EFR Mol FAY w) A= ¢ 5=

o2 HAZE a9 viAdS FR T

go 71%(10) Aol ZAHXA A2 Aole HAL(3DL FAFT},

TFAHo=R, Al Ale]lE HA(31)2 PECVD 59 & wHeo=z kst A &(Siox), A3 2z E(SiNx) 57
L Ty " ZAo] AW ZaARowx HALL,

% 13a WA 13cE #FF3A A2 AlolE AAE(32) Aol AolE 2421(20)5%, Al 2 A2 Ao)E AHI(61, 21)

I ~2EZR AIF(65)E FAF),

FAFoR, ~2HEYP PPL o83l TAAN FEL 71W(10) o AW A3 F, ¥E Loy FH L

217} FAE ol &t =R F45L dHEYSH AOlE <21(20), A1 2 A2 AE H3(61, 21)H 2EFA]

A2(65)E P, o, A2 AE AZ2DL AE 207 dAED. AP FA70)F ~2EFA

AF(65)0] Al AelE HAL(31) & Alololl Fu FHEH 2B R AAAE (Cst)7F AT},

aglm A2EFA AF(65)o] BAHE W, = 13d € 13e0] =AY 2EfA AIF(65)2o2EE A 29(70)3}

FRIYA B Bx 2E2A] AF(66)S © QY 5+ Ao,
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2EZA AF(66)2 X 13d ¥ £ 13e0] EA)E ule} Zol, A #A(70)7} FHHAA B, zExn
2EgA AF(66)9 & MY 2709 Exrch o #AAY o 3A A BE ~EdA A6
AL BTN FUE FAHoE AMZ UAHA FAH #H5 2 $Fo0= vlaz9] gl vlage o)
& et = 13d 2 = 13e0lA E=A1E ule} Zo] BR A5 AF(66)L AU 2HA(70)9] R FH
Zrzd ZR(75)9] £33 2 ZT(NHS ZEE FAFT, ol wel, 2R AIF(65) E BFE 2EIA
H=(66)0] vt=3 v~ FEklom Qe HE T 502 HZE FHox HY A0 FHHE A
o] Fx= FAg. =3I, Bz 2EIR HIF(66)o] AY S((70)9 ErT v AA HAL wHox R
(76)9] Z(N)WE9 vix e ztu JAHE ZAo] nvizghasic),

B

bt e rlo BN

6)
il
o
o

sEgAsAE B2 2ELA] AS(66)2 45U AY 2@A(70)9] &R Z((W)o) 1 WA 2wt HEF BE
2EZA] AF(66)9 Fo] AAY A FAPPTh. oW, nx 2EIX A3(66)°] AU 2(70)9] Erc} ©
aA AR Aol FF FAHE ox= AT =5 AFT dolE HAMUOI} $F E= HZ08 HIE Hof
= FHHERA & Z7IE FAEE 3lo] niEFA .

6]
of¥
S
@
vt

tt2og, Al 9 A2 AolE HMF(61, 21)o] FAY 71| (10) Foll A2 Aole HIA=H(32)L A )
o] A2 AlclE HA(32)E Al Ao)E A3 HdAHoz FYU3 wylog FAFE S ulEsle] dods}
| v},

GL2o2, £ 14a L 14b ol EA1E vEe} o] Al AolE HA=N(31)o] AR 7|T(10) Aol A2 wrEA=
(22) 2 A2 29 ZAE(23)L FAH P},

~

23)

TAHLE, 293 ERA2E(TFI2) 75 S4L ndste o] A2 wr=A5(22) 2 A2 29 £
437 o}

o)
zyets A2 wEA ABe AADY. 3714, A2 vEA AR o}EEs delEos P,
T HelE 9 BEE £9€ olBEX A2 71R10) Yol £AHo AY ¥, AR I
A ekm SEgste] A2 MEAF(22) R A2 0¥ TuE(23)8 WAV

I oy

2ol o

o
o
At

g2, X 152 ¥ = 15b0] =AIE upel Zo], A2 ke 8 9o A2 A2 HIF(41) 2 A2 =
(42)& Aok, o)u), A2 22 AFUDI JZE doly 2R(40)xE FAPHT. A, A2 A~
4D, A2 =49 AF42) 2D doly MU0 FAFdE TARY AL FEd Al 2 A2 Aol=E
(61, 21)& P HHa Adx oz Fdsluz wEsle] dysix g

[ A
o

&)
By

Lo 2 & 16a ¥ 16boll =AIE ule} Zo], BFUH(33), 7] HEF(34), BFX] HAI(55) L ofjr=
(73)& A3t

TAHeR, BEH(33)L SiNx EE Si0x of Z2 F7) Zd%E 7t AWl HAgTh  ololM, RFU(33)
o] FAE 71:(10) $ol #7] FEALBHES AT f7] FEALBHS F1EZL 203y T Uy
o2 A9 FZFstn A Fsteted FAET. oo, #7] BEHRH(B4HS HE st AL L A2 FHE(S],
52)3 st ZHE(53)L FA T 97IA, Al 2HBGLE 7] Fesw(34) 2 2EE(33)E BEF I
A2 =Y FF42)0] =EHEF FAHET. i A2 FEE(2)S #7] Fs(34), BFI(33), A2
AlE HAT(32)S BFE Al AE HAF(61)E =AU, Z8an stk 2RE()L #7) Yesi
(34), B39(33), Al B A2 AolE AAL(31, 32)& «X¥or BT Al = AF(72)E =FAZ
=3

olw), 7] BEIHT(34)S FAste GAlA, = 16c9 Zo] A HE(95)E © FAYL £ .

FAHOR, 7] BRHUNEHS W57 oldel B dedvitt B, %, A F o= shte Pe W (95)F
Q4@ 20 29 DEH©GS) Aol #7] BDARGHS WAV, oW, B WE(95)E AL BAFHE
471842 49 ol vigAsiT,

g, f7] HeEsEG4a)S 28 g9HE g ¢ g F,
Ze 22 P48 = 3o

o7, By ExFoes ¥R HMF(55) % dixz AI(73)E FAHTD. BIR F3(G5G5) E ez AT
(73)& A1 2 A2 FHE(G1, 52)3 34 ERE(53)0] AP F7] BErEleh(34) 9ol ITO(Indium Tin
Oxide), I1ZO(Indium Zinc Oxide), ITZO(Indium Tin Zinc Oxide) £9 % 22L& AFE" SS9 WHoz
Fastn, TR FHFI A7 FFE AXA BeElA AFHG5) 2 Qe AF(73)S FAs. 2
X AZ(55)2 Al AlCIE AF(61)T A2 = A342)E Ar|Feg AAANUG, oxz AIF(73)S T

o

7) AEe(34)e Az Ha 3o i Al
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Al =4A AF(72)7 AAddrt.

FzaD, Be)A) AF(55) B o= WF(73)0] FAW F1W10) Aol ABGE5), 71 2
AF(80)& WA T,

TAReR, Belx] HI(55) H s AF(73)0] AAE 7IF(10) fol rZBA FA, ARAlo|FERH
(BCB) R ZoIn= F Holx o= Fue] 82 d¥d =x@ct. olojn, TEHaHY FAY A4 F
AL T3 == AF(73)E =SAIcH olol whel, ek AF(73)0] FAHE PN AZHR] @ ey
B @At FQEc. ogoz, AH(3S) Wl odxz HMIF(73) el F71 2FE(90)& P, A
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INVENTOR'S DECLARATION AND ASSIGNMENT PATENT
FOR PATENT APPLICATION

Title of Invention: THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY

Docket No.: T1549/1.550

INVENTOR'S DECLARATION
As a below named inventor, I hereby declare that:
This declaration is directed to the attached application unless the following is checked:

United States Application or PCT International Application Number ______ filed on

e ap—

The above-identified application was made or aythorized to be made by me.

~ Ibelieve that I am the original inventor or an original joint inventor of a claimed invention in the
above-identified application.

I have reviewed and understand the contents of the above-identified application, including the
claims,

I acknowledge the duty to disclose information which is material to patentability as defined in
37 C.F.R. § 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

I acknowledge that any willful false statement made in this declaration is punishable under
18 U.S.C. § 1001 by fine or imprisonment of not more than five (5) years, or both.

ASSIGNMENT

In <consideration of good and valuable consideration, the receipt of which is hereby
acknowledged, the undersigned,

(1) Won-Se Lee. Won-Kyu Kwak, and Se-Ho Kim .
HEREBY SELI1(S), ASSIGN(S) AND TRANSFER(S) TO
(2) SAMSUNG DISPLAY CO.,, LTD.

having a place of business at
(3) 95, Samsnng 2-ro, Giheung- ongin-si eonggi- epublic o

(hereinafter called "ASSIGNEE") the entire right, title and interest in and to any and all
improvements which are disclosed in the application for United States Letters Patent entitled
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INVENTOR'S DECLARATION AND ASSIGNMENT

FOR PATENT APPLICATION
Docket No. 71549/1.550
4) THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-
EMITTING DIODE DISPLAY . : ‘
which application executed on even date
herewith or was (CHRISTIE, PARKER & HALE, LLP. P.Q, Box
. - Y - is hereby
(a) executed on (Sa): ' |authorized to insert In (b the specified data,
(b) filed on (5b): . ’ han known.
Application No.: H

including any and all United States Patents which may be granted on said application, and any
and all extensions, divisions, reissues, substitutes, renewals or continuations of said application
and patents, and the right to all benefits under all international conventions for the protection of
industrial property and applications for said improvements.

It is hereby authorized and requested that the Commissioner of Patents issue any and all of said
Letters Patent, when granted, to said ASSIGNEE, its assigns or its successors in interest or its
designee.

Upon. said consideration, it is further agreed that, when requested, without charge to but at the
expense of said ASSIGNEE, the undersigned will execute all divisional, continuing, substitute,
renewal, and reissue patent applications; execute all rightful other papers; and generally do
everything possible which said ASSIGNEE shall consider desirable for aiding i securing and
maintaining patent protection as provided herein.

Won-Se Lee (% Jewar N 2ol 3
Legal Name of Inventor Date

‘Mon Se Lee

Signature

Won-Kyu Kwak . 19 January 2el3
Legal Name of Inventor Date

Wo»!\o“ kyo kwak
Signature
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INVENTOR'S DECLARATION AND ASSIGNMENT
FOR PATENT APPLICATION

Docket No. 71549/1.550

Se-Ho Kim

Legal Name of Inventor

Se-Ho Kim

Signature

WITNESSES:

30f3

(9' Ianu\av-x/ 2003

Date
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being electronically filed with the United States Patent and

Trademark Office on March 13, 2013 at or befare 11:59 p.m. Eastern Standard Time under the Rules of
37 CFR§ 1.10.

Christina M. Jauregui

Inventor . Won-Se Lee et al.

Application No. : To Be Determined

Filed : March 13, 2013

Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-
EMITTING DIODE DISPLAY

Grp./Div. : To Be Determined

Examiner : To Be Determined

Docket No. . 71549/L550

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED
PRACTITIONERS IN ACCORDANCE WITH 37 CFR. 1.5

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 March 13, 2013
Commissioner:

Attached herewith is a General Power of Attorney for the above-identified patent application.

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

o 90

Jun-Y()ung E. Jedn
Reg. No. 43,693
626/795-9900

JEJ/cmj

CMIJ PAS1223777.1-*-03/13/13 11:59 AM
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