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Application No. Applicant(s)

15/707,884 Lee etal.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
MARK V PRENTY 2814 | No

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

1. ¥ The amendment filed on 15 May 2020 under 37 CFR 1.312 has been considered, and has been:
a)J entered.

b) entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.

d) [0 disapproved. See explanation below.

e)J entered in part. See explanation below.

/MARK V PRENTY/
Primary Examiner, Art Unit 2814

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20200519
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Receipt date: 05/15/2020 OK TO ENTER: /M.V.P/ 15/707,884 ~ GAU: 2814

PATENT
Date of Notice
of Allowance : March 10, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on May 15, 2020 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

/Sherlin Yaghoubzadeh/
Sherlin Yaghoubzadeh

Inventor . Won-Se Lee, et al. Confirmation No. 6428

Application No. : 15/707,884

Filed . September 18, 2017

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

Grp./Div. . 2814

Examiner . Mark V. Prenty

Docket No. : 145709

AMENDMENT UNDER 37 CFR § 1.312

Mail Stop Issue Fee

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 May 15, 2020

Commissioner;

This paper is in response to the Notice of Allowance of March 10, 2020, which sets
a deadline for response of June 20, 2020. As such, this response is timely filed. Please

amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page

2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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AppIn No. 15/707,884
Amdt date May 15, 2020

Amendments to the Claims:

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

Listing of Claims:

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

a substrate;

a first thin film transistor including a first channel region and a first gate
electrode overlapping the first channel region, the first gate electrode and the first
channel region being spaced apart from each other with a first insulating layer
therebetween;

a second thin film transistor including a second channel region and a
second gate electrode overlapping the second channel region, the second gate
electrode and the second channel region being spaced apart from each other
with the first insulating layer therebetween;

a second insulating layer disposed on the first and second gate electrode;

a first metal pattern overlapping the first gate electrode, the first metal
pattern and the first gate electrode [[are]]being spaced apart from each other with
the second insulating layer therebetween;

a third insulating layer disposed on the first metal pattern; and

a connection member disposed on the third insulating layer and

electrically connecting the first gate electrode and the second thin film transistor.
2. (Original) The TFT array substrate of claim 1, wherein the first metal pattern

includes an opening, and a portion of the connection member overlaps the opening in a

plan view.

110736581.1
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AppIn No. 15/707,884
Amdt date May 15, 2020

3. (Original) The TFT array substrate of claim 2, wherein at least one of the
second and third insulating layers includes a node contact hole overlapping the opening,
and the portion of the connection member is connected with the first gate electrode

through the node contact hole.

4. (Currently Amended) The TFT array substrate of claim 3, wherein a size of the

opening is greater [[that]]than a size of the node contact hole in the plan view.

5. (Original) The TFT array substrate of claim 4, wherein the second and third
insulating layers contact each other in a region between the first metal pattern and the

portion of the connection member in a cross-sectional view.

6. (Previously Presented) The TFT array substrate of claim 2, wherein an

entire area of the opening overlaps the first gate electrode in the plan view.

7. (Original) The TFT array substrate of claim 1, wherein the first channel

region includes a bent portion.

8. (Original) The TFT array substrate of claim 7, wherein the first channel

region includes at least two bent portions.

9. (Currently Amended) The TFT array substrate of claim 7, wherein the first

channel region is curved in [[a"S "]]lan “S” shape.

10.  (Currently Amended) The TFT array substrate of claim 7, wherein the first

channel region is curved in a zigzag shape.

11.  (Currently Amended) The TFT array substrate of claim 1, further
comprisescomprising a driving voltage line on the third insulating layer, wherein the

3-

110736581.1
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AppIn No. 15/707,884
Amdt date May 15, 2020

driving voltage line is connected to the first metal pattern through a first contact hole of

the third insulating layer.

12.  (Original) The TFT array substrate of claim 11, wherein the first contact

hole includes a plurality of first-sub contact holes.

13.  (Original) The TFT array substrate of claim 12, wherein at least one of the

plurality of first-sub contact holes overlaps the first channel region in a plan view.

14.  (Currently Amended) The TFT array substrate of claim 1, further
comprisescomprising a first gate line electrically connected to the second gate electrode.

15.  (Original) The TFT array substrate of claim 14, wherein the second thin film
transistor further comprises a first region adjacent to a side of the second channel region
and a second region adjacent to another side of the second channel region, and the first

region is electrically connected to the first gate electrode via the connection member.

16.  (Original) The TFT array substrate of claim 15, wherein the first thin film
transistor further comprises a third region adjacent to a side of the first channel region
and a fourth region adjacent to another side of the first channel region, and the second

region is electrically connected to the fourth region.

17.  (Currently Amended) The TFT array substrate of claim 14, further
comprisescomprising a second gate line, and a third thin film transistor, the third thin film
transistor including a third gate electrode and a third channel region overlapping the third
gate electrode, the third gate electrode and the third channel region being spaced apart
from each other with the first insulating layer therebetween, and wherein the second gate

line is electrically connected to the third gate electrode.

18.  (Currently Amended) The TFT array substrate of claim 17, further
cemprisescomprising a initialization voltage line, wherein the third thin film transistor

4-
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AppIn No. 15/707,884
Amdt date May 15, 2020

further comprises a fifth region adjacent to a side of the third channel region and a sixth
region adjacent to another side of the third channel region, and the sixth region is

electrically connected to the initialization voltage line.

19.  (Original) The TFT array substrate of claim 18, wherein the fifth region is

electrically connected to the first gate electrode via the connection member.

20.  (Currently Amended) The TFT array substrate of claim 18, wherein the

initialization voltage line extends in the same direction as the first gate line.

21.  (Original) The TFT array substrate of claim 18, wherein the initialization

voltage line is formed of a different layer from the first gate line.

22-40. (Canceled)

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

a substrate;

a first thin film transistor including a first channel region and a first gate
electrode overlapping the first channel region, the first gate electrode and the first
channel region being spaced apart from each other with a first insulating layer
therebetween;

a second thin film transistor including a second channel region and a
second gate electrode overlapping the second channel region, the second gate
electrode and the second channel region being spaced apart from each other
with the first insulating layer therebetween;

a second insulating layer disposed on the first and second gate electrode;

a first metal pattern overlapping the first gate electrode, the first metal
pattern and the first gate electrode [[are]]being spaced apart from each other with
the second insulating layer therebetween;

5-

110736581.1
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AppIn No. 15/707,884
Amdt date May 15, 2020

a third insulating layer disposed on the first metal pattern; and

a connection member disposed on the third insulating layer and electrically
connecting the first gate electrode and the second thin film transistor, the
connection member overlapping a portion of the first channel region in a plan

view.

42.  (Previously Presented) The TFT array substrate of claim 41, wherein the
first metal pattern includes an opening, and a portion of the connection member overlaps

the opening in the plan view.

43.  (Previously Presented) The TFT array substrate of claim 42, wherein at
least one of the second and third insulating layers includes a node contact hole
overlapping the opening, and the portion of the connection member is connected with the

first gate electrode through the node contact hole.

44.  (Previously Presented) The TFT array substrate of claim 41, wherein the

first channel region includes a bent portion.

45.  (Currently Amended) The TFT array substrate of claim 44, wherein the first

channel region is curved in a zigzag shape.

46.  (Currently Amended) The TFT array substrate of claim 41, further
comprisescomprising a driving voltage line on the third insulating layer, the driving voltage
line is connected to the first metal pattern through a first contact hole of the third insulating

layer.

47.  (Previously Presented) The TFT array substrate of claim 46, wherein the

first contact hole includes a plurality of first-sub contact holes.

110736581.1
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AppIn No. 15/707,884
Amdt date May 15, 2020

48.  (Previously Presented) The TFT array substrate of claim 47, wherein at

least one of the plurality of first-sub contact holes overlaps the first channel region in the

plan view.

110736581.1
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AppIn No. 15/707,884
Amdt date May 15, 2020

REMARKS/ARGUMENTS

Claims 1-21 and 41-48 have been allowed. Withdrawn claims 22-40 were
canceled by the Examiner. Claims 1, 4, 9-11, 14, 17, 18, 20, 41, 45 and 46 are
amended herein for clarity. No new matter has been entered. Accordingly, Applicant

respectfully requests entry of the above amendments.

If there are any remaining issues that can be addressed over the telephone, the

Examiner is cordially invited to call the Applicant’s attorney at the number listed below.

Payment of any fee required to enter and process this amendment is provided.
The Director is authorized to charge any underpayment of fees or credit any overpayment
of fees to Deposit Account No. 03-1728.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Justin O. Ehresmann/
Justin O. Ehresmann, Ph.D.
Reg. No. 73,867
626/795-9900

JOE/sy
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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 (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

23363 7590 03/10/2020 Certificate of Mailing or Transmission
Lewis Roca ROtthI'bEI' Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale. CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/707,884 09/18/2017 Won-Se Lee 145709/411598 6428
TITLE OF INVENTION: THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING DIODE DISPLAY
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 06/10/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
PRENTY, MARK V 2814 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) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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
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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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/707,884 09/18/2017 Won-Se Lee 145709/411598 6428
| EXAMINER |
23363 7590 03/10/2020
Lewis Roca Rothgerber Christie LLP PRENTY, MARK V
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER |

2814

DATE MAILED: 03/10/2020

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) B 15/707,884 Lee et al.
Notice of Allowablility Examiner ArtUnit | AIA (FITF) Status
MARK V PRENTY 2814 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.} This communication is responsive to the amendment filed on January 9, 2020.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.} The allowed claim(s) is/are 1-21 and 41-48 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J 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.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material

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

IMARK 'V PRENTY/

Primary Examiner, Art Unit 2814

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200305
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Application/Control Number: 15/707,884 Page 2
Art Unit: 2814

Examiner’s Amendment/Comment
An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted

no later than the payment of the issue fee.

Cancel claims 22-40.

This examiner's amendment cancels the claims non-elected without traverse.

Registered practitioners can telephone the examiner at (571) 272-1843. Any
voicemail message left for the examiner should include the registration number of the
registered practitioner calling. The examiner's supervisor is Wael Fahmy, whose
telephone number is (571) 272-1705.

/MARK V PRENTY/
Primary Examiner, Art Unit 2814
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/707 884 Lee ot al.
s
MARK YV PRENTY 2814
CPC - Searched*
Symbol Date Examiner
update 03/05/2020 mp
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
update 03/05/2020 mp
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

HO1L 2713265 03/05/2020 mp

U.S. Patent and Trademark Office
Page 1 of 1

Part of Paper No.: 20200305
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 507 g4 Lee ot al.
H “ “““ Examiner Art Unit
MARKYV PRENTY 2814
CPC
Symbol Type Version
HO1L 3265 F 2013-01-01.
HO1L 1255 | 20:13-01-01:
HO1L 50 | 2013-01-01
HO1L 3262 | 2013:01-01
HO1L 3276 | 2013-01-01:
HO1L 1 40 A 2013:01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 29
/MARK YV PRENTY/ 05 March 2020 . . -
Primary Examiner, Art Unit 2814 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No.: 20200305

Page 1 of 3

BOE
EX1003 Page 27




Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 507 g4 Lee of al.

H “ “““ Examiner Art Unit
MARK YV PRENTY 2814

INTERNATIONAL CLASSIFICATION
CLAIMED

HO1L

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 29

/MARK YV PRENTY/ 05 March 2020 . . -
Primary Examiner, Art Unit 2814 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No.: 20200305

Page 2 of 3
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/ssue Classification

Application/Control No.

15/707,884

Applicant(s)/Patent Under Reexamination

Leeetal.
Examiner Art Unit
MARK YV PRENTY 2814

Claims renumbered in the

same order as presented by applicant

O CPA (O T.D.

O R.1.47

CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original

I|Final Original|Final |Original|Final |Original

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

29

/MARK YV PRENTY/
Primary Examiner, Art Unit 2814

(Primary Examiner)

05 March 2020

(Date)

1

O.G. Print Claim(s) | O.G. Print Figure

5

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20200305
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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 COMMERGCE

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.

Application or Docket Number Filing Date
PATENT APPLICéIggSISEFFCEEEEgIE\gI;\IATION RECORD 150707 664 09112017 ()t be Maiied

ENTITY: LARGE [J smaLL [ micro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 380 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déigufﬁg(o;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
1ots fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 01/09/2020 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
E ggt;lﬂmsu) - 48 Minus | ** 40 =8 x $100 = 800
E Independent | 3 Minus [ *+3 -0 x $460 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 800
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : i —
E 370»% 1,16(h) Minus - x s0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /THERESA D DAWKINS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

1/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on January 9, 2020 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

[Sherlin Yaghoubzadeh/
Sherlin Yaghoubzadeh

Appl No. - 15/707,884 Confirmation No. 6428
Inventor . Won-Se Lee, et al.
Filed . September 18, 2017
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY
TC/A.U. . 2814
Examiner . Mark V. Prenty
Docket No. . 145709
Customer No. : 23363
AMENDMENT
Mail Stop Amendment
Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 January 9, 2020

Commissioner;

This paper is in response to the Office action of October 17, 2019, which set an
initial period for reply to expire on January 17, 2020. Any extension of time fee required
by this paper is paid concurrently herewith. As such, this response is timely filed.

Please amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.

Remarks/Arguments begin on page 11 of this paper.

109523419.2
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Electronic Patent Application Fee Transmittal

Application Number: 15707884

Filing Date: 18-Sep-2017

Title of Invention: DIODE DISPLAY

THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING

First Named Inventor/Applicant Name: Won-Se Lee

Filer:

Justin O. Ehresmann/Sherlin Yaghoubzadeh

Attorney Docket Number: 145709/411598

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:
CLAIMS IN EXCESS OF 20 1202 8 100 800
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

REMARKS/ARGUMENTS

Claims 1-48 are now pending in the present application, of which claims 1, 22,

and 48 are now independent. Claims 22-40 have been withdrawn pursuant to the
Restriction Requirement by the Examiner. Claim 1 is amended herein. Claims 4 and 6
are amended herein for clarity. New claims 41-48 are added herein and find full support
throughout the present application as originally filed. No new matter has been added.
Applicant respectfully requests reconsideration and allowance of claims 1-21, and the

consideration and allowance of new claims 41-48.

Objection to the claims
In objecting to claim 1, the Office action states, “[ijndependent claim 1 is objected

to because ‘the second electrode’ (line 8) should be ‘the second gate electrode.” Office
action, page 2. In the interest of advancing prosecution of the present application, claim
1 is amended herein such that “second gate electrode” is recited in place of “second
electrode.” Accordingly, Applicant submits that this objection is moot and requests that

it be withdrawn.

Rejection of Claims 1-21 under 35 U.S.C. § 112(a)
Claims 1-21 were rejected under 35 U.S.C. § 112(a), for allegedly failing to

comply with the written description requirement. In making this rejection, page 2 of the
Office action states, “the specification does not describe independent claim 1 as whole,
including ‘a first thin film transistor including a first gate electrode and a first channel
region overlapping the first gate electrode’ and ‘a second thin film transistor including a
second gate electrode and a second channel region overlapping the second [gate]
electrode.” Pages 2 and 3 of the Office action further states “[sJuch should read ‘a first
thin transistor including a first channel region and a first gate electrode overlapping the
first channel region’ and ‘a second thin film transistor including a second channel region

and a second gate electrode overlapping the second channel region.”

-11-
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

In the interest of advancing prosecution of the present application, and without
conceding any issues, claim 1 is amended as outlined in the Office action. Accordingly,
Applicant submits that this rejection is now moot and requests that it be withdrawn.
Therefore, Applicant requests that claim 1, and all claims dependent therefrom,

including claims 2-21, be allowed.

New Claims 41-48

New claims 41-48 are added herein. Applicant believes that new claims are

allowable for substantially the same reasons as claims 1-21. Accordingly, Applicant

requests that new claims 41-48 be considered and allowed.

Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance. [f there are any remaining issues that can be
addressed over the telephone, the Examiner is cordially invited to call Applicant's
attorney at the number listed below.

Payment of any fee required to enter and process this amendment is provided.
The Director is authorized to charge any underpayment of fees or credit any

overpayment of fees to Deposit Account No. 03-1728.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Justin O. Ehresmann/
Justin O. Ehresmann, Ph.D.
Reg. No. 73,867
626/795-9900

JOE/joe
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

Amendments to the Claims:

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

application:

Listing of Claims:

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

a substrate;

a first thin film transistor including-a-first- gate-electrode-and a first channel
region_and a first gate electrode overlapping the first channel region-everappirg
the-first gate-electrode, the first gate electrode and the first channel region being
spaced apart from each other with a first insulating layer therebetween;

a second thin film transistor including-a-secend-gate-elecirode-and a

second channel region_and a second gate electrode overlapping the second

channel region-everappingthe-second-elestrode, the second gate electrode and

the second channel region being spaced apart from each other with the first

insulating layer therebetween;

a second insulating layer disposed on the first and second gate electrode;

a first metal pattern overlapping the first gate electrode, the first metal
pattern and the first gate electrode are spaced apart from each other with the
second insulating layer therebetween;

a third insulating layer disposed on the first metal pattern; and

a connection member disposed on the third insulating layer and

electrically connecting the first gate electrode and the second thin film transistor.

109523419.2
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

2. (Original) The TFT array substrate of claim 1, wherein the first metal
pattern includes an opening, and a portion of the connection member overlaps the

opening in a plan view.

3. (Original) The TFT array substrate of claim 2, wherein at least one of the
second and third insulating layers includes a node contact hole overlapping the
opening, and the portion of the connection member is connected with the first gate

electrode through the node contact hole.

4. (Currently Amended) The TFT array substrate of claim 3, wherein a size

of the opening is greater that a size of the node contact hole in [[a]]the plan view.

5. (Original) The TFT array substrate of claim 4, wherein the second and
third insulating layers contact each other in a region between the first metal pattern and

the portion of the connection member in a cross-sectional view.

6. (Currently Amended) The TFT array substrate of claim 2, wherein an

entire area of the opening overlaps the first gate electrode in [[a]lthe plan view.

7. (Original) The TFT array substrate of claim 1, wherein the first channel

region includes a bent portion.

8. (Original) The TFT array substrate of claim 7, wherein the first channel

region includes at least two bent portions.

9. (Original) The TFT array substrate of claim 7, wherein the first channel

region is curved in a"S " shape.

109523419.2
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

10.  (Original) The TFT array substrate of claim 7, wherein the first channel

region curved in a zigzag shape.

11.  (Original) The TFT array substrate of claim 1, further comprises a driving
voltage line on the third insulating layer, the driving voltage line is connected to the first

metal pattern through a first contact hole of the third insulating layer.

12.  (Original) The TFT array substrate of claim 11, wherein the first contact

hole includes a plurality of first-sub contact holes.

13.  (Original) The TFT array substrate of claim 12, wherein at least one of the

plurality of first-sub contact holes overlaps the first channel region in a plan view.

14.  (Original) The TFT array substrate of claim 1, further comprises a first

gate line electrically connected to the second gate electrode.

15.  (Original) The TFT array substrate of claim 14, wherein the second thin
film transistor further comprises a first region adjacent to a side of the second channel
region and a second region adjacent to another side of the second channel region, and
the first region is electrically connected to the first gate electrode via the connection

member.

16.  (Original) The TFT array substrate of claim 15, wherein the first thin film
transistor further comprises a third region adjacent to a side of the first channel region
and a fourth region adjacent to another side of the first channel region, and the second

region is electrically connected to the fourth region.

17.  (Original) The TFT array substrate of claim 14, further comprises a
second gate line, and a third thin film transistor, the third thin film transistor including a
third gate electrode and a third channel region overlapping the third electrode, the third

4-
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

gate electrode and the third channel region being spaced apart from each other with the
first insulating layer therebetween, and wherein the second gate line is electrically

connected to the third gate electrode.

18. (Original) The TFT array substrate of claim 17, further comprises a
initialization voltage line, wherein the third thin film transistor further comprises a fifth
region adjacent to a side of the third channel region and a sixth region adjacent to
another side of the third channel region, and the sixth region is electrically connected to

the initialization voltage line.

19.  (Original) The TFT array substrate of claim 18, wherein the fifth region is

electrically connected to the first gate electrode via the connection member.

20. (Original) The TFT array substrate of claim 18, wherein the initialization

voltage line extends in same direction as the first gate line.

21.  (Original) The TFT array substrate of claim 18, wherein the initialization

voltage line is formed of a different layer from the first gate line.

22. (Withdrawn) A display device comprising:

a substrate;

a first scan line disposed on the substrate;

a data line crossing the first scan line;

a driving voltage line crossing the first scan line;

a pixel circuit electrically connected to the first scan line, the data line and
the driving voltage line; and

an organic light emitting diode (OLED) electrically connected to the pixel
circuit, the OLED including a first electrode, organic light-emitting layer and a

second electrode,

109523419.2
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

wherein the pixel circuit comprises:

a first thin film transistor including a first channel region, a first drain
region adjacent to a side of the first channel region, a first source region adjacent
to another side of the first channel region, and a first gate electrode;

a second thin film transistor including a second channel region, a second
drain region adjacent to a side of the second channel region, a second source
region adjacent to another side of the second channel region, and a second gate
electrode overlapping the second channel region, wherein the second gate
electrode and the second channel region is spaced apart from each other with a
first insulating layer therebetween and the second gate electrode being
electrically connected to the first scan lineg;

a storage capacitor including a first metal pattern and a second metal
pattern overlapping with a second insulating layer therebetween, wherein the first
metal pattern overlaps the first channel region and spaced apart from the first
channel region being with the first insulating layer therebetween; and

a connection member connecting the first metal pattern and the second
drain region, the connection member and the second metal pattern being apart
from each other with a third insulating layer therebetween,

wherein the first metal pattern is configured to operate as the first gate

electrode.

23. (Withdrawn) The display device of claim 22, wherein the second metal

pattern) includes an opening overlaps the first metal pattern in a plan view.

24.  (Withdrawn) The display device of claim 23, wherein at least one of the
second and third insulating layers includes a node contact hole overlapping the
opening, and a portion of the connection member is connected with the first metal

pattern through the node contact hole.

109523419.2
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

25. (Withdrawn) The display device of claim 24, wherein a size of the opening

is greater that a size of the node contact hole in a plan view.

26. (Withdrawn) The display device of claim 25, wherein the second and third
insulating layers contact each other in a region between the second metal pattern and

the portion of the connection member in a cross-sectional view.

27. (Withdrawn) The display device of claim 22, wherein the first channel

region has a serpentine shape.

28. (Withdrawn) The display device of claim 27, wherein the first channel

region includes at least one bent portion.

29. (Withdrawn) The display device of claim 22, wherein the driving voltage

line extends along in same direction as the data line.

30. (Withdrawn) The display device of claim 22, the second metal pattern and

the driving voltage line have the same voltage level.

31.  (Withdrawn) The display device of claim 22, wherein the connection

member includes the same material as the driving voltage line.

32. (Withdrawn) The display device of claim 22, wherein the driving voltage
line is disposed on the third insulating layer, and connected to the second metal pattern

through a first contact hole of the third insulating layer.

33.  (Withdrawn) The display device of claim 32, wherein at least a portion of

the first contact hole overlaps the first channel region in a plan view

109523419.2
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

34. (Withdrawn) The display device of claim 22, wherein the first electrode of

the OLED overlaps the storage capacitor.

35. (Withdrawn) The display device of claim 22, further comprises a second
scan line and a third thin film transistor, wherein the third thin film transistor including a
third gate electrode electrically connected the second gate line, a third channel region
overlapping the third electrode with the first insulating layer therebetween, a third drain
region adjacent to a side of the third channel region, and a third source region adjacent

to another side of the third channel region.

36. (Withdrawn) The display device of claim 35, wherein one of the third drain

and source regions is connected to the second drain region.

37. (Withdrawn) The display device of claim 36, the first metal pattern is
electrically connected to one of the third drain and source regions via the connection

member.

38. (Withdrawn) The display device of claim 36, further comprises a
initialization voltage line, wherein the other of the third drain and source regions is

connected to the initialization voltage line.

39. (Withdrawn) The display device of claim 38, wherein the initialization

voltage line extends in same direction as the first gate line.

40. (Withdrawn) The display device of claim 22, the data line is adjacent to a
side of the driving voltage line and the connection member is adjacent to another side of
the driving voltage line, in a plan view.

41.  (New) A thin film transistor (TFT) array substrate comprising:

8-
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

a substrate;

a first thin film transistor including a first channel region and a first gate
electrode overlapping the first channel region, the first gate electrode and the first
channel region being spaced apart from each other with a first insulating layer
therebetween;

a second thin film transistor including a second channel region and a
second gate electrode overlapping the second channel region, the second gate
electrode and the second channel region being spaced apart from each other
with the first insulating layer therebetween;

a second insulating layer disposed on the first and second gate electrode;

a first metal pattern overlapping the first gate electrode, the first metal
pattern and the first gate electrode are spaced apart from each other with the
second insulating layer therebetween;

a third insulating layer disposed on the first metal pattern; and

a connection member disposed on the third insulating layer and electrically
connecting the first gate electrode and the second thin film transistor, the
connection member overlapping a portion of the first channel region in a plan

view.

42.  (New) The TFT array substrate of claim 41, wherein the first metal pattern
includes an opening, and a portion of the connection member overlaps the opening in

the plan view.

43. (New) The TFT array substrate of claim 42, wherein at least one of the
second and third insulating layers includes a node contact hole overlapping the
opening, and the portion of the connection member is connected with the first gate

electrode through the node contact hole.
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AppIn No. 15/707,884
Amdt date January 9, 2020
Reply to Office action of October 17, 2019

44,  (New) The TFT array substrate of claim 41, wherein the first channel

region includes a bent portion.

45.  (New) The TFT array substrate of claim 44, wherein the first channel

region curved in a zigzag shape.

46. (New) The TFT array substrate of claim 41, further comprises a driving
voltage line on the third insulating layer, the driving voltage line is connected to the first

metal pattern through a first contact hole of the third insulating layer.

47. (New) The TFT array substrate of claim 46, wherein the first contact hole

includes a plurality of first-sub contact holes.

48. (New) The TFT array substrate of claim 47, wherein at least one of the

plurality of first-sub contact holes overlaps the first channel region in the plan view.

-10-
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Application/Control Number: 15/707,884 Page 2
Art Unit: 2814

This Office Action is in response to the response filed on August 5, 2019.

Applicant’s election of Group | (claims 1-21) is acknowledged. Because applicant
did not distinctly and specifically point out the supposed errors in the restriction
requirement, the election has been treated as an election without traverse (MPEP §
818.01(a)). Claims 22-40 are withdrawn from further consideration pursuant to 37 CFR

1.142(b) as being drawn to a nonelected invention.

Independent claim 1 is objected to because “the second electrode” (line 8) should
be “the second gate electrode.” Claims 2-21 depend on claim 1 and are thus similarly

objected to.

Claims 1-21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, as failing to comply with the written description requirement. The claims
contain subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or
for pre-AlA the inventor(s), at the time the application was filed, had possession of the
claimed invention. Specifically, the specification does not describe independent claim 1
as a whole, including “a first thin film transistor including a first gate electrode and a first
channel region overlapping the first gate electrode” and “a second thin film transistor
including a second gate electrode and a second channel region overlapping the second
[gate] electrode.” Such should read “a first thin transistor including a first channel region

and a first gate electrode overlapping the first channel region” and “a second thin film
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Application/Control Number: 15/707,884 Page 3
Art Unit: 2814

transistor including a second channel region and a second gate electrode overlapping the
second channel region,” respectively (see the Figs. 4-5 disclosure). Claims 2-21 depend

on claim 1 and are thus similarly rejected.

United States Patent 9,768,241 is related to this application.

Registered practitioners can telephone the examiner at (571) 272-1843. Any
voicemail message left for the examiner should include the registration number of the
registered practitioner calling. The examiner’'s supervisor is Wael Fahmy, whose
telephone number is (571) 272-1705.

/MARK V PRENTY/
Primary Examiner, Art Unit 2814
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Won-Se Lee Yongin-si, KOREA, REPUBLIC OF
Won-Kyu Kwak Yongin-si, KOREA, REPUBLIC OF
Se-Ho Kim Yongin-si, KOREA, REPUBLIC OF
CONTINUING DATA
This application is a CON of 15064526 03/08/2016 PAT 9768241
15064526 is a CON of 13801937 03/13/2013 PAT 9299730
FOREIGN APPLICATIONS
KOREA, REPUBLIC OF 10-2012-0104215 09/19/2012
IF REQUIRED, FOREIGN LICENSE GRANTED*#*
09/27/2017
STATE OR COUNTRY
KOREA, REPUBLIC OF
ADDRESS

Lewis Roca Rothgerber Christie LLP
PO BOX 29001
Glendale, CA 91209-9001
UNITED STATES
FILING FEE RECEIVED

$3,200
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Receipt date: 03/22/201% 18/707,884 ~ GAU: 2814

Attorney Docket Number 145709
Application Number 15/707,884
INFORMATION DISCLOSURE PP ,
Filing Date September 18, 2017
STATEMENT BY APPLICANT
Inventor(s) Won-Se Lee, et al.
(use as many sheets as necessary) Group Art Unit 2814
Examiner Name PRENTY, MARK V
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.' Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Name of Patentee or T
EXAMINER Cite Country Code® - Number® - Kind Code® Publication Date Applicant of Cited (v)
INITIALS No.! (If Known) MM-DD-YYYY Document
KR 10-2012-0066491 A 06-22-2012 Lee et al. Corresponds to
U.S. Publication
2012/0146004 A1

previously filed

OTHER DOCUMENTS

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

YAG 107626938.1-*-03/22/2019 9:04 AM

EXAMINER DATE
SIGNATURE /MARR V PRENTY/ CONSIDERED 10/11/2019

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809; Draw line through citation if not in conforrnanoe and
not considered. Include copy of this form with next communication to appllcant '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 the Emperor must precede the serial number of the patent document.

®Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

PCH/yav
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.V.P2/Sheet 1 of 1
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Receipt date: 09/18/2017

15/707,884 ~ GAU: 2814

FORM PTO/SB/0BA/B (10-01) Attorney Docket Number | 145709
Substitute for PTO-1449A/B
Application Number To Be Determined
INFORMATION DISCLOSURE PP
‘ Filing Date September 18, 2017
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 Cite | 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.
9,299,730 B2 03-29-2016 Lee et al.
2008/0072005 A1 04-03-2008 Tseng
2012/0146004 A1 06-14-2012 Lee et al.
2013/0063330 A1 03-14-2013 Eom
FOREIGN PATENT DOCUMENTS
Forejgn Patent Decument
Country Code® - Number® - Kind Publication Name of Patentee or T
EXAMINER | Cite |Code® Date Applicant of Cited {(v)
INITIALS | No.! | (If Known) MM-DD-YYYY 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 article, title of the item (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

LFLUHR 102358118,1-*-09/18/2017 12:05 PM

EXAMINER
SIGNATURE

/MARRK V PRENTY/

DATE
CONSIDERED

10/11/2019

mark here if English Language Translation is attached.

not considered. Include copy of this form with next communication to a
Codes of USPTO Patent Documents at www.pto.gov or MPEP 801.4,

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEF 609; Draw line through citation if not in conformance and
gplicant. 'Applicant's unique citation designation number (optional). 2See Kinds
Enter Ofiice 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 the Emperor must precede the serial number of the patent document.

5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check

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

JEJ/Idf

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

/M.v.23Bheet 1 of 1
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Receipt date:

08/20/2018

15/707,884 ~ GAU: 2814

Attorney Docket Number 145709
Application Number 15/707,884
INFORMATION DISCLOSURE PP
Filing Date September 18, 2017
STATEMENT BY APPLICANT
Inventor(s) Won-Se Lee, et al.
(use as many sheets as necessary) Group Art Unit 2814
Examiner Name WAEL M. FAHMY
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.' Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
2011/0025585 A1 02-03-2011 Kim et al.
2012/0105388 A1 05-03-2012 Han et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Té
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 10-2011-0012710 02-09-2011 Kim et al. Corresponds to
U.S. Publication
2011/0025585
A1, listed above
KR 10-2011-0113040 10-14-2011 Choi et al. Abstract and
Translation of
Relevant Part
KR 10-2012-0044657 05-08-2012 Han et al. Corresponds to
U.S. Publication
2012/0105388
A1, listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), titie of the article, title of the item (book, magazine, journal, serial,
INITIALS No. symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

EG 106071913.1-*-09/19/2018 2:52 PM

EXAMINER
SIGNATURE

/MARK V PRENTY/

DATE

CONSIDERED

10/11/2019

EXAMINER: Initial if reference considered, whether or not citation 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 the Emperor must precede the serial number of the patent document.
*Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. SApplicant is to place a check
mark here if English Language Translation is attached.

JEJ/eg

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M,V,Péheet 1 of 1
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on August 5, 2019 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

[Sherlin Yaghoubzadeh/
Sherlin Yaghoubzadeh

Appl No. : 15/707,884 Confirmation No. 6428

Inventor : Won-Se Lee, et al.

Filed : September 18, 2017

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

TC/A.U. : 2814

Examiner : Marv V. Prenty

Docket No. 1 145709

Customer No. : 23363
Commissioner:
RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 August 5, 2019

Commissioner:

In response to the Office action dated July 10, 2019, Applicant hereby elects
claim Group I, namely, claims 1-21 drawn to a thin film transistor (TFT) array
substrate.

Applicant reserves the right to pursue the non-elected (withdrawn) claims in a
divisional application.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Justin O. Ehresmann/
Justin O. Ehresmann, Ph.D.
Reg. No. 73,867
626/795-9900

JOE/sy
-

SYAGHOUBZADEH 108888034.1
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Electronic Acknowledgement Receipt

EFS ID: 36783511
Application Number: 15707884
International Application Number:
Confirmation Number: 6428

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: Justin O. Ehresmann/Sherlin Yaghoubzadeh

Filer Authorized By:

Justin O. Ehresmann

Attorney Docket Number: 145709/411598
Receipt Date: 05-AUG-2019
Filing Date: 18-SEP-2017
Time Stamp: 15:13:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
20070
1 Response to Election / Restriction Filed 145709_Re5;1)gn23;RR_071 020 no 1
p 66488a89e9f4f03909d632608819ccdd489]
Warnings:
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Information:

Total Files Size (in bytes){ 20070

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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. |
15/707,884 09/18/2017 Won-Se Lee 145709/411598 6428
23363 7590 07/10/2019 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 PRENTY, MARK V
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
2814
| NOTIFICATION DATE | DELIVERY MODE |
07/10/2019 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):

pair_cph@firsttofile.com
pto@lrrc.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/707,884 Lee etal.

Office Action Summary Examiner Art Unit AlA (FITF) Status
MARKY PRENTY 2814 No

-- 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 2 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 April 16, 2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) [J This action is non-final.

3)(J 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)(J 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 £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1-40 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.

6) [J Claim(s) __is/are allowed.

7y O Claim(s) ____is/are rejected.

8) [ Claim(s) ____is/are objected to.

9) Claim(s) 1-40 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fledon _____ is/are: a)(C] 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)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some**  ¢)(3J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 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) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190702

BOE
EX1003 Page 62



Application/Control Number: 15/707,884 Page 2
Art Unit: 2814

This Office Action is in response to the response filed on April 16, 2019.

Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-21, drawn to a thin film transistor (TFT) array substrate, classified
in CPC HO1L 27/32.
. Claims 22-40, drawn to a display device, classified in CPC HO1L 51/50.
The inventions are distinct, each from the other because:
Inventions Il and | are related as combination and subcombination. Inventions in
this relationship are distinct if it can be shown that (1) the combination as claimed does

not require the particulars of the subcombination as claimed for patentability, and (2)

that the subcombination has utility by itself or in other combinations (MPEP § 806.05(c)).
In the instant case, the combination as claimed does not require the particulars of the

subcombination as claimed for_patentability because it also includes display device

particulars such as a pixel circuit, an organic light emitting diode and a storage capacitor.
The subcombination has separate utility such as a logic device.

Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art as shown by their different classifications, restriction
for examination purposes as indicated is proper.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A requestto correct inventorship under 37 CFR 1.48(a) must

be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
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Application/Control Number: 15/707,884 Page 3
Art Unit: 2814

identifies each inventor by his or her legal name and by the processing fee required under
37 CFR 1.17(i).

Applicant is advised that the reply to this requirement to be complete must include
an election of the invention to be examined even though the requirement be traversed

(37 CFR 1.143).

The applicant’s argument that the combination as claimed “does” (emphasis in
original) require the particulars of the subcombination is incorrect. The combination does

not require the particulars of the subcombination as claimed for patentability, as

explained still further in the amended restriction above.

The applicant’'s remark, “the examiner is adopting a particular standard for
patentability in this case, in terms of the election/restriction requirement,” is unclear.
Specifically, it is unclear what “particular standard for patentability” the applicant thinks
the examiner is adopting and how the election/restriction requirement is even relevant to,
let alone indicative of, the perceived “particular standard for patentability.”

The applicant’s remark that it “will expect that the same test be used throughout
the prosecution of this application” is unclear. Specifically, not only is the applicant’s
perceived “test” again unclear, it is also unclear how such a test in the restriction context
carries over to the rest of the prosecution of the application.

In any event, the applicant can expect that the same correct standard exhibited by

the restriction requirement will continue throughout the examination of the application.
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Application/Control Number: 15/707,884 Page 4
Art Unit: 2814

Registered practitioners can telephone the examiner at (571) 272-1843. Any
voicemail message left for the examiner should include the registration number of the
registered practitioner calling. The examiner's supervisor is Wael Fahmy, whose
telephone number is (571) 272-1705.

/MARK V PRENTY/
Primary Examiner, Art Unit 2814
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on April 16, 2019 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

[Sherlin Yaghoubzadeh/
Sherlin Yaghoubzadeh

Appl No. : 15/707,884 Confirmation No. 6428

Inventor : Won-Se Lee, et al.

Filed : September 18, 2017

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

TC/A.U. : 2814

Examiner : Marv V. Prenty

Docket No. 1 145709

Customer No. : 23363
Commissioner:
RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 April 16, 2019

Commissioner:

In response to the Office action dated February 21, 2019, Applicant hereby
elects claim Group I, namely, claims 1-21.

Applicant traverses the restriction requirement based on MPEP 806.05(c),
because the combination as claimed does require the particulars of the
subcombination as claimed in the instant case.

For example, the technical features of a first and second transistor, a metal
pattern [a second metal layer] overlapping the first gate electrode [or the first metal
pattern as the first gate electrode], and connection member recited in claim 1 are
also recited in claim 22. Therefore, Applicant submits that claims 1 and 22, and all

claims dependent therefrom, should not be subject to a restriction requirement.

-

SYAGHOUBZADEH 107875739.1
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Appln No. 15/707,884
Amdt date April 16, 2019
Reply to Office action of

The traversal of the restriction requirement and the remarks regarding the
traversal are being submitted without prejudice. Neither the traversal of the
restriction requirement, nor the remarks regarding the traversal shall be interpreted
as disputing the Examiner's finding that inventions are patentably distinct.

Additionally, the Applicant expects the Examiner to use a consistent test with
respect to what matters are obvious and what matters are unobvious throughout the
prosecution of this application. Because the Examiner is adopting a particular
standard for patentability in this case, in terms of the election/restriction requirement,
the Applicant will expect that the same test be used throughout the prosecution of
this application if the Examiner does not withdraw the election/restriction
requirement made in the official action.

Consideration and allowance of this application is respectfully requested.

Applicant reserves the right to pursue the non-elected (withdrawn) claims in a
divisional application.

Payment of any fee required to enter and process this response is provided. The
Director is authorized to charge any underpayment of fees or credit any overpayment of
fees to Deposit Account No. 03-1728.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Justin O. Ehresmann/
Justin O. Ehresmann, Ph.D.
Reg. No. 73,867
626/795-9900

JOE/sy

SYAGHOUBZADEH 107875739.1
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Electronic Acknowledgement Receipt

EFS ID: 35744080
Application Number: 15707884
International Application Number:
Confirmation Number: 6428

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:

Justin O. Ehresmann/Sherlin Yaghoubzadeh

Filer Authorized By:

Justin O. Ehresmann

Attorney Docket Number: 145709/411598
Receipt Date: 16-APR-2019
Filing Date: 18-SEP-2017
Time Stamp: 17:11:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)
27166
1 Response to Election / Restriction Filed 145709_Response_RR.pdf no 2
c36e2f4ba%a2f6b132d9991fa523fc03d68f6)
a29
Warnings:
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Information:

Total Files Size (in bytes){ 27166

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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Attorney Docket Number 145709
Application Number 15/707,884
INFORMATION DISCLOSURE PP ,
Filing Date September 18, 2017
STATEMENT BY APPLICANT
Inventor(s) Won-Se Lee, et al.
(use as many sheets as necessary) Group Art Unit 2814
Examiner Name PRENTY, MARK V
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.' Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Name of Patentee or T
EXAMINER Cite Country Code® - Number® - Kind Code® Publication Date Applicant of Cited (v)
INITIALS No.! (If Known) MM-DD-YYYY Document
KR 10-2012-0066491 A 06-22-2012 Lee et al. Corresponds to
U.S. Publication
2012/0146004 A1

previously filed

OTHER DOCUMENTS

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

YAG 107626938.1-*-03/22/2019 9:04 AM

EXAMINER DATE
SIGNATURE CONSIDERED

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809; Draw line through citation if not in conforrnanoe and
not considered. Include copy of this form with next communication to appllcant '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
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SIME36 10-2012-0066491

R (19} THEE ST B (KD (11) E/AHME  10-2012-0066491
(12) ¥AESERL (43) AL 20124069222
(51) FASSEF(Int. Cl.) (71) 294
HOIL 51/52 (2006.01) HOIL 27/02 (2006.01) A Ruld T A Z ) o) 4] 3] A}
HOIL 51/56 (2006.01) A= £2A 7|FT AA22 95 (BAE)
(21) 99 3% 10-2010-0127856 (72) 2ER}
(22) 249 20104129149 ol
AARTFIR g A7 £ 73T 422 95 (BAF)
27

A2 &AA 715 AA22 95 (F41F)
(Hd] A<)
(74) 9
YAEEFE
A A7 = F 21 F

(54) el B3 #7] 23 BAI A R 2 Az ¥Y

T8

2 2y d S9d s, BEAF, AE AF, R &2 W =Hd Ao FHlE Hox st o4
EJA2EH; 7] H=2AFH FUdFA FAE A1AF, V] ACE AFH $dFA A A2HF,

7] 22 2 = A5 FdF FAE A3AF ] FHIE AAAAE; 7] H=AFTH FI5A 4=
I =34 o2 BeES EdsE AIAF, 2 A7) AE HAF3 FLdFA FAHE A2AFo] 7HlE A2A
HAE; A7) AE AFH A FAHL, 47 EAA2EA AV|Hoez AZE FHa AF; 47 g
AF A fAse 45 2 7] TFFE Abeldl 71 AV] g4 AFd qF AHE ¥ A5, £
g3te 7] w3 BA FAE AT

B R E- =l
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SIME36 10-2012-0066491

(72) & A Bz
- 7= $AA 7157 422 95 (FAF)
A71= 84U 75T 422 95 (BHMF) Ay
HEE 7= $AA 15T 422 95 (FAT)

7= &UA 71ET AA2E 95 (FAF)
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SIME35 10-2012-0066491

A7E 1

HEAS, ACE AS, R &2 & = AF0] THIE Aok Fu o]de] ERALEH;

47 vEAZH FdF 4" A1AF, 7] AE AFH FAdF FAH A2A=F, £ V] 22 H
=49 A5 593 A€ AAF ol FHIE ALAAAE;

A7) HEAZIH U5 FEHL =34 oL BEES I AT, R Y] AE ASH FU3
o 34€ AzdFo] FHlE A2ARAH;

A7) AClE A $UB YAH T, 7] EAA2E ArlMoz a4 % A
A7) e AF Aol ARFE BHF; 2
47 BHEE Aol T3 4] Bha A3 Y WANE 4G AF& TPE 4] BF BA BR,

oﬁ(

7% 2
A1 Fol glo1A,

A7) AAAAEHE 37 A= dhte] EdALHC A Age THIE Jd AY FFAA d2H1,
47 A9 AG FFAT FHRAEF A= /7] 27 FA FA.

7% 3
A 2 Fol oA,

47 Aol% shte] EAA2HE 7F EdAAAH L, 47 AANAHE 4] 75 SdAA2HG AL
ArkatE A% ANAEHL 7] BF BA BA

A7E 4

A 13l olA,

371 AIAAANEY ALAFLE o] BgEeo] ERFHA &L VEAE TP 7] TF BA FXA.
A7% 5

Al 1 gl glolA,

471 AAANE S A1AFH A3AF L AEES Tato] d2d /7] 2% B4 FA,

AT7E 6

Al 5 ol oA,

A7) AAAAEHE 7] A1ASH 37] A2AF Aboldl B4 A1RAEH, | 7] A2AF% 47] A3A
T Aoldl BAE A2 AL BE AZ4E /7] EF A FA.

Y

A 1 Fel glolA,

471 AAAAEEY A2AFL 7] AE ASH FU¢ LS e f7] 2F BA FA.
37Y 8

A 1 gl glolA,

71 AIAHAEY A3AFL A7) &2 2 =4 ASH 54 EDE TFae= {7 8 A FA.

_3_
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SIME35 10-2012-0066491

AT+ 9
A 8 ol oA,

471 AAHAHY A3AFL 7] Hojx e EdA2EH Ad A¢E FFAE Ad A% TFHE
EaE f7 TF B84 FA.

A7 10

A 1o oA,

A7) AAANEE 75 EAA2EY AoE v dZE B AWAEA {7 TF FA FA.
ATE 11

A 13 oA,

A7) A2AANE Y A2AFTL FREAEQ /7] LF BA FA.

A7 12

Al 1 o] glolA,

A7 ACE AFL FHEAES XF3E AT, R F5L EFIE A2zoz 7HIE {7 €% %A F
A

A7 13

A 1 el gloiA,

A7) S AFL A7) ACE AT FHEAER FHIE {7 F A FA.

A7 14

A 13 oA,

A7) wEAFe vAE AE B 23 AYIQU /7] 2F ZA FA.

AT% 15

A 13l olA,

A7) G AFL A7) BFFA HEE F& vAsE WAL AFA /7] TF BA A

AT 16

718 Aol DEAFE FAsL, 7] HEAFE AEHYst EAN2H BEAF, Al 2 A2AAAE
A1d=5E g8k Alvtaa TA;

Alvt2a TR A o A1dAFTE s, 7] A1dEFT Fol FH=AE & A1558 AH=
st ol& HEYstd, EIALHE AE AT, & AF, Al £ A2AHAHS A2AFL FAs=
A2vtx== FA;

Agvtaz FA AFAE Ao A22AEHL FAsm:, Ay HEAS
AF, A7) AAAAES A1AT 97, L 7] A2AHAH A24
A3utad FA;

Agrlaz FAe AAE ol A284L A, A7) A2845L HEHPs 4V 22 2 =9 997
A&se 22 2 =89 A3, € A7) AFAANAEHY A3ATE YA Advpaz 74, L

Atz TR AFAE o A3AAZTE I, 7] L AT FREARC =SHES APAF
< AFAIE Asvkaa FA S X 77] T4 BA AR Az Wd.

9 A
& h%"]ﬂl‘c ZHEES YA

AT7E 17
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[6001]

00021

{0003]

[6004]

SIME36 10-2012-0066491

Al 16 ol 3loAl,

47 Azetaa FR F, A7 22 H =2 99 o)L EeES =Y
.

7% 18

7] &g ®A ZFAY Az

EY

A 16 Fell 3lo1A,

A7) Agrtea FR3L, 7] g4 AT R A2AAAEE A2AF Fol AFd 47 A2eEE AASE Al
Azt T4, 47 g4 AF 2 A2ANAE Y FHEAE Fo A48 7] AlFEE AAs e A2dd T4
< Efate R TF FA A A= WH.

A
=

A7 19
A 16 ol glolAl,

A7) Agmkza FACNA, 7] A2gEe 7] AlEsd Fd AR2 gAHI, A7) Algs 2 A2EgS
A Hete 7] % FA FAY Az .

A58 20

tlo

Al 16 &l glojA,

7] Aldmtza TR F, A7) A2AAAEHY A1d T o] BeES =3 7] 2 BA FAY Az
.

279 21

Al 16 Foll oA,

A7) Asvtaz FA F, A7 B4 AT AR ©3F, € ¥ AFE 9 FAsE f7] @3 A FA
Az Y.

2 ORe f7) 2F FA AA 2 3 Az P #F RAoh.

D .
N
o
og:._i‘
o
>,
o
M
i
o
ot
=
off
o
N
o
ﬂlo.l.{';
Hg
i
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iw
®
ik
flo
>
o
#
=
it
of
ol
I
il
)
R
o
B
=
e
a8
oft

, ATEe $5E §71 2% A A 2 2 Az WS ATiE A

o
I

Hoz @,

2 399 d 59 dapd, BEAF, AE A5, € 22 R =¥ AFe] FHlE Holx 3t o]
EJALH; 47] EASH FAF5 AL AASF, 7] AE AIH FdFo FIAE A2HF, £ A
7] &2 R B AFH FdFl FAE AT ol THIE AIANAEH; F7] BEAZTH Tl A4S
I =39 o2 E¢ES 2= AIFF, 2 A7V AE AFH $EF A A2dFol #HlE Al2A
HAE; 7] ACE AFH FEFA A4HR, 7] ERAA2HA AV|Hez dZHE g4 AF; A7) ga
AT g AAse T35 2 A7) dBFE Aold Fu AV A AT A MASHE dF A58 £
gt {71 TF BA AXE AT
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22% 2b lERIK bhlvikal Kk & k2 BTkl & ‘Rl biks 20 & BaE 2
BB L BEk kg BEACk B SRk b ThE

B Bl BE STl Lf 3B LR ke Evivl L& Rk ik 20 B BRE R
Bl L BRE BER Lok ekl FHETK L

& BER lof RRTEE BRIl & B TE b B2 LRIk ekl 3520k 1k BEE

R EBZl Bhlvickilk & £ T k& Tk EFbilk LR Ritlk ks 20 & RE &
ht =
BED 583E vl bbb BET & ¥F K& ¢ &2 BVl 1R ‘Bzl bEks 20 &R &

"t
Slr =élvle BSRBEK ESEE™

2l FhRb Zlr bk YE &R ¥ SHRE 382 EX{n
cBETRE bk T R TR FERECK bR Btk
&2 Exil & ‘&2 Evuil S28k SRtk bhlvlkIl L& & =F BET & ¥F 3
P& bk BRI & ¥¥ & lﬁo{Q%EﬂH“ CEa=14 l& TR 520k bR Bk e EY
{ngly ‘B2 Eintlr SHek R SERRE SKlER SeBil bhlvickilk |« & &R =Rk b
Blvie Tl & =& T <& b‘a&a b= & ¥ l”% =l TiRER SERECK & B
B bk EX gl (k2 EF{uil 328 R SERCl bhlvizlkil & Tk ‘=& T Bk Zllk &
B kRrE ‘bl Sl TR Ellr SSEIk & BEILE & 2BEIK 4R T&E 52
BEIE & Bk k2 EXull (&2 BRIk 2ef& SERIK thlvickil & Tl ‘zlbc§1
FavRa kbl S2kIh L& TR S2kIW i Bl B2l bhs 20 &R
Re!
» RBEE vt 2Helvih 5& BER 2R L 32k &b 148 Bl ks 20 = BRE
h - RERY BEE 2H 2RF Bkle 32kTR L& Rizk ks 2h H AR
L Bled EEESRE BERE Flolk LR sk T Ik RBielk ks 20 H B&E &

BT & Blak $20l
2eBE BHE B 2Tk 2eBE BERTREA ER Hbl & Rl bk 2h E bak 2

h L BEETIRL SERC bhlviskil L& ‘Riel ks 2h H RE &

Reltiacyct
BE &

’_’A-)(I)_F‘

:ﬂ{J

TR

g

vi=bs RE BER i Ik br7lxRa &4 Iklvickil L& Biel ks 20

h - BEE SRER B BE &
B BE kbhvkRE bhie Sbk LR 3Bl bhlviekllk & ‘RBielk ks =20 s Bfh

s - BRE
SEBE BRE FEE BRI & ¥7 L& TEEEl bRl 14L& Rizl ks 2h H RE &

i+
BRE SBE BRRE ek ok L Tekilk FRlvikEIl L& Rtk ks 20 5 BRE &

s - BER Bh loREEKil BRE llody 2EEl LR ekl L& & BE

)

H
&

il

=2
El

L
Tﬂﬂ

:ﬂ{J o8

m

4

EEIlk BRE llolv Bl & EekIlk L& ShlvickIlk 1£& ‘Biel ks 20 & CRE &

Reit

v BER lied S2SE SERIK fekIlk bhlvkkll £ ‘Riek kEks 2h = B&E =

- Bl

E EkSth o8 KEET LESE Flo skl Bhlvickll & ‘Bizk l&s 20 H BRE &

1t w Bhivielk &l FHeld ThE bRIRE &4 L =

Bl 1£& ‘Tl kRE &4 SRR bhie Ik L& ‘Rzl ks 20 % AR &

it = Rl ETEES FRER BE BE 4R TEERR ERER HE BE

e R THE BE bhTRE bhi2 Ik L sRIviEIY L& Bi2l ks 20 BRE &
|6¥9900-¢10¢-0l RsH(2
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[0024]

f0025]

[0026]

f0027]
[0028]

[0029]

[0030]

[0031]

{0032]

[0033]

[0034]

f0035]

SME35 10-2012-0066491

3% % ok,

£ oune E o 540 Jaw, 4] Asetad 34 F, 47 Ha AT Aol B33, % 9 A3
9 4% & 9o

’&7154 é” B owgd w2 {7 dF 34 FA 2 3 Az P B2d s Ze 598 AT,

AR, A% AHANEHE AL F A S FAFeEZA, TF F99 B Frl e ATES
T 5 o

B4, A% AdAEE B2 d2FTe2H AAEFS AL 5 Qo
AA, B4 ANAHE MM CAP 722 IAFL2ZH 329 AY 4A vid& T3 § .
A, srtad FHoR 4719 22 f7] BF FA FAE A= 5 Ao

1£ & 95 O ANl me §7] w3 BA Bl TFA Shje] JAL JAFHoz TG FUE
ol

T 2 & 19 32 5ot}
E 32t & 19 A-AE uE F3 gz,
= 3b2 = 1¢] B-BE w FHI vuxold,

E 4 B oy vadd mE f7] 3% 84 FRA E@E e JAL AFgHez EAE
FHzolt},

T 5% & 49 zEolt},

& 6aE = 49 A'-A'E wE A gz,

= 6b2 = 49 B'-B'E W g du=ot},

= 72 WA E 1be 2 we] o Ao mE 47 3 TA A Az PPe AFHo £AG o

EE =Ald 2 *“‘%4 A g AAdE Fxeted 2 @y E B A3 dgdd.

A
L B dye o AAYd e {7 TF A FA (D £FE e JAL PPz TAG HY
, 228 & 19 FRE, & 3t & 19 AAE uE FHI dHEE, ®E b2 = 19 B-BE w FHE

= Eoae] o AAjde] wE §7] @3 BA FA(DY HA gRds 274 F(S), dlo
H E'Jr?l( ) ﬂ% %% FAV), BAANE FACO)F 2 B9 = e, B3 4 (EDS

XL1), A1 WA A3get EAXAE(TRL, TR2, TR3), L ATAAAE(Cst) D A2AAAE
(0vth)7} —‘.Ltﬂ%t}.

E 12 2 3%e AEd] 91E A doiH, & 28 o #FHE AL oiUn. F, & 19 =AE =A

AUE Yo & =4 E}ﬁ’l ol o THIE S glov, BAALE #UCO)H 2L dF =4 UL RE

FAvith FHIHA & F JoH, o3 JAd FFLE AHEE F Y. EE, WY EAALE 2 A

”H’\lEi——] AFE HEEA E/\]fé AA Ao FAHE AL ohld, & 2R Wt 3 ol M ERXA
, 2 o1& AHAHI 2% 5 A+

& 28 Fxsd, Alge EAAAE(TRDY AE AFLS 274 A 94253, Ay EFA2H
(RS A1AFL dolg FAM)el ZEG. A2t EAR2E(TR2)9] AE AFL A2AFHAH (Cvt
WE Tl A1ge EAAAH(RDY A4S A2, A2gs EAALH(TR2)Y A1dFL ALAY
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[6036]

f0037]

f0038]

{00391

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

f0047]

3H=al 10-2012-0066491

FTF AWl dZA=HT, A2AZL OLEDY oo dZATH. A3ty EAAXE(TR3)Y AolE AL
BHAAe] A5 IO dAH, A3 EWRA2E (TR Y ALAFL A2atet EAX2E (TR2)Y Ao
E AFo A=z, A2AFL A2ute EWAXAE(TR2)S] A2dFo] dZATY. ou, Arde EAXAH
(TRL)E 293 EWAA2EI} Ha, [A2ute EWAAH(IR2)E 75 EAA2H7 Ha, A3de Edx2H
(TR3)= B8 AL(th)e B8y 98 B4 Edx2H7 fvh. & 3004 A1get EARA A8 (TRD), A24)
2 EAA 2E(TR2), A3 EAAAEH(TR)E PHOoZ EAH glor), vwzA] o #AHE AL ol
o Hox st Ngoz PAHE 5 Ut

AAAAE (Cst)E AT EANAEH(RDS A2} AQALEF AAW) Aolol dAHT. A1AAA
B(Cst)= WEE Ad” 2719 AMAE(Cstl, Cst2)® T A2AANE (Crih)E Aot SR A
(RDS A2AF3} A2etet EAX2E (TR2)) A= AF Apolo] AZAG. AAANE(Cst)E ATt =
AAZB (RO dol8 437 AAHE §¢ doly AsE ARde AF AN, A2ANAH
(v BY ALV BFAL B4 A8 24 AWAE} Do,

= 3aE Fz&E, A1y EAXAEH(TRDE 719(10) Ao 818 9r=R]3(211), AlCE A3(213, 214),
A2 4 =Q AF(216)E TG, AV =¥ E Aldy EAX2H(TRD S 99 AT EAFH glo
v, A2gtet EAXAE(TR2)Y A3dtet EAXAFH(TR3)E  A1de EAAAH(TRL)S} U3 9HS
==

71%(10) E2A Ee FHEHAS 2L 04 A2 Y4E F 0o @, 71810) 522 Fge] T
a5 i 23Yge] AS, JIw(10)2 FEAEE FHEE Ao] w3 s

47 =ldE EAHY YA dout, Z[9(10)9] Aol HE&E WS P 71w(10) FRE B 4471
AR AL Adsr] 8o 718(10)8] ARl BMEFEEADNE © 4T & dd. HASS Si0, B/
EE SiNx 522 ¥4 5 grh

SEAEIDS HAA AfE £ Z2AA AgEZe 2T F glen, A 49@lle)H, AE 99
(211c) 9ZFo] o)L B4Eo £ 422 P =¥9 49Q1a)L T}, 22 2 =< F9(211a)2 3
Z Y42 £33 p-type, 55 942 =339 n-type SEAZ FAY F Ao,

HEAF (21D Fede ACE AATA AFAF(12)E Ateldl Fa B=AFT (21D AE F9Clic)d W
SHE AR A1AE AF(213), E A2AE AF(214)°] AHZ HAE,

AEEE(12)2 H=AZ1DF A1 L A2 AE AS(213, 214)S A= Aoz SiNk L/EE Si02¢9
2L 7oz YA § .

ACE HAF(213)F A2AE AF(2lM)e oA AEH7} A2 g2 =AER FHE ¢ U9, o8
Eo], A1 2 A2 AoE AZ(213,214)&, 1109 Z& FPEZHE, Ti, Mo, Al, Ag, Cu E o|E9 FEdA
Add st ol o Agu|st tE Edz AHEE & . B AN 94 AAE AF(213)e §H
ZAEQ ITO7} AFSEHAL, A2ACE AF(2)e2 AF59] Mo/Al/Moo] AMEHUTH. ¥, ALAE A
Z(213)9] FHEAEZE IT0 0|90 170, Zn0 ¥ In2032 o] FojxE= FozRE Hdd 4 v},

2
=

Al 2 A2 ACE AF(213, 214) FolE A2AAS(15)0] FHIET. A2HAEF(15)L A1 E A2AE A
Z(213, 214)5 22 2 =9 A3(216)L FAsE 27 FAdGoz J%a),

A2AAZ(15)L g3 e EAZ AT & U}, A8 Eo AFE, AEI 7L EIEZE A
7Vesla f71E2E Ao siFsith. A2ddE(15)E A Tl AdHe=E Si02, SiNx, SioN,
A1203, Ti02, Ta205, Hf02, Zr02, BST, PZT %o E¥E & I, §7] ddgoz: dwt H-&TER(PMA,
PS), phenol Z1EE zte TER %A, olZAA TER, olv|=A nEZR}, olHdHEA LEZR, ofulel=
A ZEA, BEAATER, p-ALAA ZER, HdLEZA nEA L o|E9 BEI= Fo| XTI & Y. E
g, A2dAF(15)L 77 ddgy §7] ddge] 5 45A25 gH4E S Ao

(216) B9 3o F4E F+ U,

E 328 #AZFW, J19(10) Aol JARCPALD FHEd. JARCPLDE Alstd: AS(113), L33
(118), ¥ 9& A5119E E e,
—_ 8 —_
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00481

{0049]

[0050]

[6051]

f0052]

[0053]

[0054]

[0055]

[0056]

[6057]

[0058]

f0059]

SME35 10-2012-0066491

A1gka: AF(113)2 A1ACE AF(213)7 FdFol FAHL, ALACE AF(213)7 $UF FHEAEZ
PFAATD, FHEAERZE QAFHLAo|=(indiun tin oxide: ITO), QUFEAITLAlo]=(indium zink oxide:
120), AALAFO)=(zink oxide: Zn0), VE2AFe]=(indium oxide: In203), YFZF AL =(indium galium
oxide: IG0), ¥ LFn|EA I SA o= (aluminium zink oxide: AZO)E X33t IFdA AEd Aolx st
ol g =T & o

A1stL: AF(113) Fole T45118)0] FAHL, TFF(118)A BEd 2 FP=AEZ A4 A5
2 AF(113)& T3k 71v(10) S22 wEdo.

A12A3(12) £ A1skx AF(113) A5 A3FAFTAN ] FAHL, ABEAFTUNAE 3ha AF(114)
ARE =EATE AFECE)7F AT, A7l AF(C5) UiFol @FF(118)o] FHld . w#F(118)2 T3
99 (EL1)E AA g},

TET118)2 AR {718 B LEA f712d & Ao EFSAB)] AR f712d B35, BT
(118)& FH o2 & F%F(hole transport layer: HIL), & 5% (hole injection layer: HIL), HA F%
% (electron transport layer: ETL) ® A=l FYF(electron injection layer: EIL) F°] BEE $= Io}.
olglol= o met gt FEC HF F F At oW, A& MEE {7 ARER FE ZERAjold
(CuPc: copper phthalocyanine), N'-tj(WZ&#ll-1-)-N(N'-Di(naphthalene-1-y1)-N), N'-tj= -l A (N'-
diphenyl-benzidine: NPB), E#]£-8-3o|=FA|F=dA LF 7 F(tris-8-hydroxyquinoline aluminum)(Alq3)

2 HEsel BFaA A% s,

H, @FE(118)0] LEA FEY A, TFEF118) Yo F F£E4FWUIL)o] TdE F . & F=4F
& Zgdgd ts|==Ag % (PEDOT: poly-(2,4)-ethylene-dihydroxy thiophene)o]i}, Z=]o}d < (PANI:

olyaniline) 52 A& 4= o}, olw], AlE 7158 #7] A2 PPV(Poly-Phenylenevinylene) Al & Zg
EF 90 d(Polyfluorene) Al 52 ZER HF71EL AT 5 o).

EFF(118) Aolle TF A2 U AS(119)0] FFHAG. & AAjdd e f7] F A FADY
B, Alga: AF(113)2 J=E2 AZHIA, g AS(119)2 ALEZ AHLdY. B8 AS9 42 &
H2 A48 5 s BB,

W& AF(119)L A E4E Efete v AFez 748 § Ao, oY A7) dF A=(119)2 Al, Mg,
Li, Ca, LiF/Ca, B LiF/AlolA A"d 3} oj4e] E4& I F vk, d¥F AF5(119)0] v} AFe=
TFHIRo 2N, EFF(18)A WEd UL dF A9 HAHo FREAEZ T4 AL A=
(113)& F33to 7|#(10) Fo.2 WEdd.

&= 3bE W, 71R(10) Aol AIAAAE (Cst)7F FHIATt._AIAAAE (Cst)E SH=EASCINTG 5TUF
o 4% A1AZF(311e), AlCIE AF(213, 214)7 TUFo FAA A243(313, 314), 2 &2 & =¥
AZ(216)7 FAZo] FAA A3AZ(316)L T I},

AIAFAAE (Cst) = F2H o2 HIARTF FAW, = 1 Fx)d 253, 72402 37 ALALETF
FAWNH} THHA=SF FHlEH.

ATAAAE (Cst) 9] AIAF(Blle)E ALAGETHE HAWNE wat o aFe X, d=AF(21D A
499 211o)d 54 vAZE A T+ 242 vEA2 gAID. A1AHAEHCst) A1AF(311c)S
TR e BEAE o E¢EL2 IFsX .

ATAAANE(Cst) e A1AZ(311c) Aol A1dLdE(12)0] FAFn, A1AdAS512) o Ao E A=(213,
214)7 $dg B4 A2A3(313, 314)0] FHIET. A2A I A15(313)L AlAE AZ(213)FH T
FHEAERZ FH[EHI, A28F9 A23 B2 A2ACE AF(214)FH U 545202 FHEY. A1AH
AlE(Cst)e] A24=(313, 314)E A&d ALALETF AWML wg 2 5o HAAs=SE Fujd),

A1ANAE (Cst) e A2AF(313, 314) Aol A2HAS(15)0] FAHL, A2HAF(15) Ao 22 2 =#<
AF(216)7 T B4 L = AAAAEHCst) A3AF(316)0] FrlAT). AR (316)& ALAL
FTF FAWME wt gAY, old, A3HWIT(316)L FEHFE((4)E T3 A1FF(3ll)F A&, o=
A, AIAAAE (Cst)E ALAZ(311c)F A28 3(313, 314) Alolo] FAHE A1FAEF, © A243(313,
314)3 A3AF(316) Alold]l FAHE A2 ALHFE /HAE F MY AAAEH(Cstl, Cst2, = 3 FZ)7H ¥
4 A", mEkA, AIAFAE(Cst) ] FALFHo] F71E & ).

=]
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ALALTHE AWML dubd oz 270 U)ol HolE Al Hgtq] FHez YL F& FH3}
=5 PAHY, WAge] g2, B FAE] ¥ 502 FAHAY. E AAdd B2 {7 T4 BA F
A A, AARANE(Cst)E FHE0] B2 J4ALTF FAWMF FHAES AANIL=2ZA, A1A
HAE (Cst)E FEAETEF FAM FHHIA &= J4 UF9 dx9 99 FAs= Ffo =,

f71 LF BA FAY ATEE FEANE 5 Ao

= 3bE FZ3FH, 71910) Aol A2AANAE (Cvth)7F FHlR T, A2AAAE (Cvat) &= BEEAS (2113 5
Zd FAE A1AFT(U11)FH, AIAE AZ(213)7 U2 A A2HF(413)E EFc),

A2AAAEH (Cvth) o] A1AF(4112)2 9 EAX2HY H=AFQIDH $4¢ 22& 2§, A2
A (Cvth) o] A2AF(413)2 ALACE AF(213)7 YT FP=AER FAID. 53], A1dFUlla)e
o] Egio =3 BMNEAR FAZECEZMN, A24d3(413)F 7 MIM(metal-insulator-metal) CAP
ZE Ao,

MIM CAP 7Z & durx o2 MOS(Metal Oxide Semiconductor) CAP F+Zof Hldle] ZT WL A WA dAF
AALFE AT F Uot. WA, Az AAA AY AA 9L FAAD = Q.

ATAFAE (Cst) 2] A3AT(316) L A2A A B (Cvth) ] A2AF(142) Aol A3EAZ 7)) FAH L, A3
HAF170 Aole F5 AT g AF(119)0] FHH}.

= 47 2 2] vudd BE {7 @3 B4 FX(2) ZFEE st AL JfFHoRE EAE f@ﬂ‘E
24, AAAAH(Cst )7t ALALGTFO) @Al FHHAA & A Ui dx 994 49 3%
EAE Ao, & 58 £ 49 IEEo|I, & far £ 49 A'-A'E ) FI duHEoln, E b2 = 4—4
B'-B'E& uwa} FHg @uxo|t),

& 48 Fzspd, 2 vadd mE {7 $F FA FR(2)9 JA viFde 27 FA©), vy FAM),
ALARTE AU, BAANLE AACOH 2L B9 =4 FAEH, T4 99 EL2)E X Y
AR(PRL2), A1 A A3ure ERA2E (TR, TR2, TR3), B AIAFAAE (Cst') B A2AHAE (Cvih) 7} 7
vt

= 58 Fzsd, E vzdd mE §7) 2% A FA(@)E AF AAAHY A1AHAE(Cst')7F HHe)
old vtz oz FHATE HoA, A& B A BE §7] 2F A FA()9 Aoz FadAY,

5 6aZ FAzeW, 719(10) Aol A1t EWAXAE(TRY), ATAHAE(Cst'), JFAR(PKL2)7F FHIHT.
Al EWAAAE(TRDE SEAS(2D), AlolE AF(23, 24), &2 2L =g A3F(26)L s, JA
EPIL2)E & A3F(13), TFE(18), 2 U 3192 xFe,

i AFA3)L AAE AF(23)7 FLZd FAHI, AlANE m(st U3 FHEAERZ A
Ao, & AF13) e 23E18)°] FAH, %%418)011*1 wEg e EAEZ YA A1)
2 AZ(13)& 539 71w(10) Sez2 PEdn,

FAR(PEL2)S} A1 ERAR2E (TR Atolel A7 AFHAEA ALAHAE (Cst')7h FHEAT. H w9
AIAHAAE (Cst')E H=AFCDFH FdF F4E A1dSGla)H, AE AS(23, 2403 45 34
g A2A=563)E g, od, A1AF(5la)L o] EgEe] =3dE MEAEARZ FARRH, A2A
S(53)3 A MIM CAP 77+ @t}. olgk 22 MM CAP 72 = AAA LR Figo] o} #FF(18)oA W
&4 Yol 3457 ofg. wA, dEF(18)d o3 ZAHE LFFY(EL2)o] Asd B @ A HA
oo M f7] F BA FA(DY FFYYELDRT FolAt. ARH oz JF&e] Atd).

& 6bE FZ3HE, 7|¥(10) Aol ALAGTF AW} A2A A B (Cvth) 7t FH €t

LAY :\'} FAVHL AEAS(12) ol AAE AS(13)7 T4 222 JAdE A15(33), R A2
AClE AF(1)FH 54T E42 JAE A23BHE ZTFT. A1F(33) & A23(34) A A2AASF(1
5)o] FHIHI, A2dAF(15) Aol &2 H =d< AF(26)F TIF E4= FAH A3FTG6)S 2FI.

A2AFAE (Cvht) = BEAF QDY 9350 FAE A1AdZT(412)3, AlACE AZ(23)F FdZol A
A A2AZ(43)E T}, A2AAAE(Cvth) Y A1AZT(41a)S v EAXAHY BEASQDH T3
EZe o, A2AAAE(Cvih) e A2AT(43)L AIAE AZ(23)F U3 FHEAEZ FAHT).
E3], ALAZT(4la)L o] B4Eo] =33 WMEAEZDRZ FAFOEZN, A2-d3(43)7 A7 MIM CAP 722
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[0074]

[6075]

[0076]

00771

[0078]

[0079]

[0080]

f0081]

[0082]

f0083]

0084]

{0085]

[6086]

[6087]
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FAe.

wEA, B vade] fe 7] 2% FA FAQ@E AFAAAECst )7 ALALFF FAV)FH FHH
A ke A R AR ool YAHY] dEel, BFFA®)I 3 2AHE TF dYEL2)0) FAHE
WA o) Fo}, maA ATl Ropd,

oj3l, = 7a WA = 11bE F=ste] E LY A AAdd wE {7 TF A FADY A= PEE 4
:ias

72 % e B o¥Ee d ANdo] BE 47 B3 B4 BA(DS Ataz $H ARE AFHoz
=A% gH s,

= 728 FZEH, 7]¥(10) Aol A1det EARAHY wtEAF(211)e] FAZHIL, & HE FXIME 9
(10) ol ATAAAEH(Cst) 9] A1AF(311c) 2 A2AHAH(Cvth) 9 A1-F(411c)°] FAAHT}.

7] ERolE EAHY YA AT, 7|¥(10) FolE BHEAF A4 EZ(MEA] FHAHL, BEAF §
A BEAMEA) Ao ZEIHA2H(WEA )} EXAY. AIZEGAI(FEA)DE o438 ZEHLTFY F
Ao o3& HB=EASF A4 EA(EAC] HEPH], Al EAXAEH(TRD Y] = E(211), 2 A1A ¥
AlE(Cst) 9] A1AF(311le) E A2AFAIE (Cvth) e A1AF(411c)o] FAlo AR, 7] Edde EAH
o] AT, Al2dte EMXAE(TR2), E A39e EHAAEH(TRI)E Al1gte EHAAEH (RS FL3HA
Adr},

EELraggd 9% Alvtcd FAL AIEEAAIMEAD =FFAFEANDNE =F F, I
(developing), #AZt(etching), @ 2E¥3(stripping) EE o4 (ashing) 57 7L dde FAL AA A
P},

HEAE(211)2 HA A d2 Z(amorphous silicon) = AARFA AFZ(poly silicon)oZ FHE F= Ut}
oW, 274 AEL ¥FE HIEEL ZAsE PAE = U, HFA HHES AAsEE WL
RTA(rapid thermal annealing)®¥, SPC(solid phase crystallzation)®, ELA(excimer laser annealing),
MIC(metal induced crystallzation)®y, MILC(metal induced lateral crystallzation)¥, SLS(sequential
lateral solidification)d % ©h&Fd Widl 93 ZAsE ¢ Ut ]

= 8a % 82 E e d AAde] wE {7 TF A FA(DY Avtaz FH ARE NFHO
ZAE g zo|t,

E 822 FE3M, = 7af Alvtca T34 AFAE Fo A1EAF(12)0] 4F5HI, A1dAF12) 4l A
IACE A2(213) € A2ACIE A3(24)0] €2 ASHz, JAR(PRLDA Alst: AZ(113) ¢ A28
& AF(114)°] £ 43 dH.

& 8bE F=3E, = 9 Alvtxa FAL ZAFAE o A1ddF(12) o IAHZL, AELF(12) 2l

AAANEH(Cst) ] A2AFe A1F313) B A2 @14)e] 32 A=, A2AAAEH(Cvth) 9] A2 Fe
A1F(413) B A2% (A1) o] &x2 HFd.

A1ACE A=(213), A1gd A=F(113), AIANAE (Cst) 9] A2AF9] A15(313) B A2AHAIH (Cvth) <]
A2A=4 l 13(413)2 543 Sl A=, I10, 120, Zn0 B [n2032 o|FoX &= FTLZHE HEd
T e TEY FHEAER 499

A2A 0 E AF(214), A284A ASF(114), AIAAMAEH (Cst) 2] A2AF9] A2 (314) E A2A A A H (Cvth) 2
A2AZ A25(414)L FYZo A FAHIL, Ti, Mo, Al, Ag, Cu 2 o|E9 FFdA HA&d s} o
e A5Z YAE 5 Ut

A7) 2L FZE Y o] ETES EFDDEY. oL ETEL A&d uig 2] 3F i 559 o
22 £38 4 glor, 1Al0 atoms/ar o4 FEZ wut EAXAHY BEAZ(QIDE BALD 9
=t R

olwl, A1 & A2A|E AF(213, 214)2 AX A2l (self align) vl2IZ AME3lY Wt=A5 (211 °]
£ ESES £YFoZN BMEAZ(21D)L o] E¢Eo = A2 2 = 99(212a)7, I Aleld

Ad 4902120)% FHIEHA Bk &, Al 2 A2A0lE AF(213, 214)S AZ d#fQl vfAa R ALToR
—_ 11 —_
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[00828]

00891

[0090]

0091]

[6097]

[0093]

[0094]

f0095]

[0096]

[0097]

[0098]

{0099]

{0160]

[0101]
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A, 459 B ulAdE 271514 €3 22 2 =9 99(2122)2 AT 4 g},

T 02 % 9he B Wil o AAde] @2 §7] ¥F A FX (DY Asntad FHY 2RE AFHom
EAE gEEog,

= 92 2 9bE FZ2FWE, = 82 & 8b9 A2vtrz FAFHQ AHE Ao AM2EAF(15)0] AFH:, A2ddF:
(15)% dE9Este A284: AF(114)9e FRE =47 = AIEFFECCD, HEAZF(IDY 22 E =FH<U
F9(2112)9] ARE =FAIE A2EHE(C2), A2AANAEH(Cvth) Y A2AF9] A2F(314)9 FEE =FA
e AZHEE(C3), L ATAHAE(Cst)e ALAZ(311c)e IHEE =FA 7= ALZHE(C4)o] A AT}

5 10a ¥ 10bS E ugel o AAde] WE §7] @Y A FA (1) Advarz T AFPE SfFHoz
EAE gEzelt,

& 102 FZ3W, = 99 Avtaa A AFHE A, &2 F =dQ] 99CLHC A7 AEsE &
2 3 =84 AF216)e] FAHI, JAZ(PRLD S A25t4: AF(114)0] AALS.

5 1068 FZIW, = 99 A3vtza FAL AFAE Ao, AAAANE(Cst)e ALAF(311c)el F&3he
ATANAE (Cst) ] ABAF(316)0] FAHTL, A2AAAE (Cvth) ] A2AF2] A2%(414)0] AAETE.

7] Aqmlza FAL A28 AF(114) 2 A2AHAE(Cvth) 9] A2-F9] A2F3(414) Aol HFRD 22
2 =¥ AF(216)S A= EHES A43e A1G T3S, AN T4 F A2ss A50114) 2
A2AAAE (Cvth) 9] A2AF9 A25U1D)E AASE A28 F3E& =8 & o, 474 F39 RIde
A28ta AF(114) £ A2AWMAEH(Cvth) e A2AF9 A2F:(414)E A= A8 22 E =dHd AF
(216)8] AE7}t o|F U W wEFsH, weF A2skik AF(114) E A2ATHAE (Cvth) e AM2RFe A2F
(414)% FAste As9 22 2 =89 A3(216)9 A7 55U ASde e Az FHo| e
EEo|t.

Aartrz T4 F, A719 2L FZE 94 o]& ELES =3 D2)FT). oL BEEL A&F uig Zo
3% EE 559 o]£oz ERE 4 glon], 1x10 atoms/ar oY FEZ AAMAE(Cvth)e] A1HZ
(411¢) & E7loz sl =g},

AZAMAE (Cvth) 8] AT A1F(413)& F77F 10004 ©|5k2 gkl FAH7] WFo] o] BeEe AL
3(13)2 FHste] ARFUL)S] EFAT, 2 B ol BaEo £39 AT (Alla)e A2AAAH
(Cvht)$] A2AF A2%(413)7 A WM CAP T2F A2 H2 AAN A 44 wde $4A2
% et

9, AIAAAE(Cst)e] ALAZ(311c)L, AIAZ(311le) AR A3e FAZ IFAE A2439 A23x
(314) 2 A3A=(316)0] AdHo 2 7|53 o] BELEo] EYHA Pt}

E 1lla % 11b2 £ 299 4 AAdd] we f7] &3 A FAY Aswtad 39 438 /fFHe=
EAE 9z,

= 1la 2 11b2 FZ&W, T 10a 2 10b9] Adntazm FA e AFE Ao AHFAFA7NE A, A1
A AF(113)9] AHE =EA 7= MF(CHE FAg.

MF(C5) e A&sh TF=(118, & 3a FZx)o] FH|EoZM, A1sk: AZF(113) 2 U3 AF119, =
3a FF)9 AY A7l o3 @FF(118)0] @Fsc}t. meEtA, BF JYGELD O]l FUHS NFEL S
4 4 Ao,

B gl =Ed 2AE A g Fuz ARINeY o qAHY Ad B, B Jle EoplA
49 AYE M AFGE o225 EH udd WY 2 7Y 9 A 47} st A 0T Aot
meba, B 2] AR rled B d9E FA5E 5P EN 7144 A st AAer & A
olt}.

10 /7] 2% A FA
10: 7% 12: A1dd:E
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15: A2d4S

113: A1gs: AF

118: %35

211: HEAS

211c: Ad 99

214: A2A°|E AF

311a: AIAHAH ] ALA=F
313: AIAHAIE S A2AF

314: AIAAAEHY A2A= A2

316: AANAE ] A3AF
Alla: AZARAE S A4

413: A2AAAEH A24F Al
414: A2AHAEH A2AF A2

17: A3ALF

114: A284 A=

119: g AF
2lla: 22 2 =349 99
213: ALANE AF

216: A~ 2 =9 AZ

ofje

ol

D: Holy #<

C: BAAAE el

TR1~TR3: det EAXAEH
Cvth: A2A A H
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4)(J 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 £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1-40 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.

6) [J Claim(s) __is/are allowed.

7y O Claim(s) ____is/are rejected.

8) [ Claim(s) ____is/are objected to.

9) Claim(s) 1-40 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fledon _____ is/are: a)(C] 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)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some**  ¢)(3J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 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) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190216
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Art Unit: 2814

This Office Action is in response to the papers filed on September 18, 2017.

Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-21, drawn to a thin film transistor (TFT) array substrate, classified
in CPC HO1L 27/32.

Il. Claims 22-40, drawn to a display device, classified in CPC HO1L 51/50.

The inventions are distinct, each from the other because:

Inventions Il and | are related as combination and subcombination. Inventions in
this relationship are distinct if it can be shown that (1) the combination as claimed does
not require the particulars of the subcombination as claimed for patentability, and (2) that
the subcombination has utility by itself or in other combinations (MPEP § 806.05(c)). In
the instant case, the combination as claimed does not require the particulars of the
subcombination as claimed because it includes display device particulars. The
subcombination has separate utility such as a logic device.

Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art as shown by their different classifications, restriction
for examination purposes as indicated is proper.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A request to correct inventorship under 37 CFR 1.48(a) must

be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
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Application/Control Number: 15/707,884 Page 3
Art Unit: 2814

identifies each inventor by his or her legal name and by the processing fee required under
37 CFR 1.17(i).

Applicant is advised that the reply to this requirement to be complete must include
an election of the invention to be examined even though the requirement be traversed

(37 CFR 1.143).

Registered practitioners can telephone the examiner at (571) 272-1843. Any
voicemail message left for the examiner should include the registration number of the
registered practitioner calling. The examiner's supervisor is Wael Fahmy, whose
telephone number is (571) 272-1705.

/MARK V PRENTY/
Primary Examiner, Art Unit 2814
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{00441 FIG. 4 is a cross-sectional view of a pixel area in an array substrate forming an organic
light-emitting diode, according to a first embodiment of the present disclosure. For convenience
of explanation, in the pixel area P an area in which a switching thin film transistor is formed is
referred to as a switching area SA, an area in which the driving thin film transistor DTr is formed is
referred to as a driving area DA, and an area in which a storage capacitor is formed is referred to
as a storage area StgA.

{0045} As it is shown in FIG. 4, a buffer layer 102 including an insulating material, for example,
silicon oxide (SiO,) or silicon nitride (SiN,), is formed on a front surface of the array substrate 101,
Due to characteristics of the present disclosure, a crystallization process with respect to the buffer
layer 102 is performed in following processes. A high temperature atmosphere from about 600 °C
to about 800 °C is required for the crystallization process. In this case, as the substrate 101 is
exposed to the high temperature atmosphere, alkali ions eluted from the surface of the substrate
101 result in degradation of characteristic of components formed of polysilicon, and the buffer
layer 102 is formed to prevent the above-mentioned problems.

{0046} On the buffer layer 102, a first gate electrode 105a and a second gate electrode 105b,
which are respectively formed from one of molybdenum (Mo), a molybdenum alloy including
moly-titanium {MoTi), copper (Cu), a copper alloy, titanium (Ti), tantalum (Ta), tungsten (W) and
have thicknesses of from about 100A to about 1000A, are formed in the form of islands in the
switching area SA and the driving area DA. In this case, the first gate electrodes 105a formed on a
same line along a gate wiring 145 are connected to one another by extending to an area in which
the gate wiring 145 is formed. Such configuration is due to a manufacturing method: the first
electrodes 105a are patterned together with the gate wiring 145,

{0047} In addition, gate insulating layers 109 including an insulating material, which corresponds
to each of the first gate electrode 105a and the second gate electrode 105b, are respectively
formed on each of the first gate electrode 105a and the second gate electrode 105b. The gate
insulating layers 109 are formed in the form of islands respectively overlapping the first gate
electrode 105a and the second gate electrode 105b and exposing an end of the first gate
electrode 1052 and an end of the second gate electrode 105b.

{00487 A first active layer 115a and a second active layer 115b formed of pure polysilicon to
correspond to the first gate electrode 105a and the second gate electrode 105b, which entirely
overlap the gate insulating layers 109 and have flat widths smaller than each of the gate
insulating layers 109 and are respectively placed in the switching area SA and the driving area DA,
are formed on each of the gate insulating layers 109 having the form of islands.

{0049] In addition, the gate wiring 119, which contacts the first gate electrode 105a that is
exposed toward outside of the gate insulating layer 109 and having an end on the gate insulating
layer that is exposed toward outside of the first active layer 1153, is formed at a boundary of the
pixel area P In addition, a gate assistant pattern 120, which is formed of the same metal material
included in the gate wiring 119 and functions as a first storage electrode 121 by contacting the
second gate electrode 105b, is formed in the storage area StgA.
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{00501 Meanwhile, on the first active layer 115a, the second active layer 115b, the gate wiring 119,
and the gate assistant pattern 120, an interlayer insulating layer 122 including a first active
contact hole 123a and a second contact hole 123b that expose the first active layer 115a and a
third active contact hole 123c and a fourth contact hole 123d that expose the second active layer
115b are formed at two sides of each of the first active layer 115a and the second active layer
115hb are formed on an entire surface of the substrate 101, having centers of the first active layer
115a and the second active layer 115b as references.

[0051] In addition, above the interlayer insulating layer 122, a pair of first ohmic contact layers
127a formed of impurity amorphous silicon, which contact the first active layer 115a through the
first active contact hole 123a and the second active contact hole 123b and are placed apart from
one another, are formed on the interlayer insulating layer 112 to correspond to the switching area
SA, and a first source electrode 133a and a first drain electrode 136a are formed away from one
another on the first ohmic contact layer 127a.

{0052} In addition, above the interlayer insulating layer 122, a pair of second ohmic contact layers
127b formed of impurity amorphous silicon, which contact the second active layer 115b through
the third contact hole 123¢ and the fourth contact hole 123d and are placed apart from one
another, are formed to correspond to the driving area DA, and a second source electrode 133b
and a second drain electrode 136b are formed away from one another on the second ohmic
contact layer 127. In this case, the second source electrode 133b extends to the storage area StgA
to form a second storage electrode 137.

[0053] In this case, the first storage electrode 121, the gate insulating layer 109, the interlayer
insulating layer 122, and the second storage electrode 137, which are sequentially stacked in the
storage area StgA, together form a storage capacitor StgC.

BOE

EX1003 Page 115



S WS & 16-2011-0113040

(19) e *{i"_ ----- SH A ER) (1) FAWE  10-2011-0113040
{(12) EAEHFTREL (43) %‘7}]%12} 20113109149

(51) Int. CI.
GOZF 1/136 (2005.01) HOIL 51/50 (2006.01}
(21) E¥HE 10~-2010-0032358

(22) FUR 2010:304808Y '
A4EEA e Ashy

'5) ajat

B EI7E 65-228

el 3 178H

ERCE

g AfebEE 0%

9 A1

s

1A 2 e
2 Ui ¥zl
7 <

e E i

'«q{‘ 7}

BOE
EX1003 Page 116



S WS & 16-2011-0113040

A7 mi 1
A7 SAR Aol

-olf

SR e B g

SR
b o] Aol

& Bagde] 47

ABE 1 28

8

Aporsl FAAS

BOE

EX1003 Page 117



;/ e

o
=
B3

™
%
yeeel

=
s
\‘0

ot
joi
)

leds loBlad ire - e beldedh lehd REY 68

i

R Bled bk RERS

i

dofatvielh:s ol
ek khEY 2k R kit

OB e plodle T

ks iedds 3 ¢
i T b B U I R ok BB E ol i

odrle Sl REEE T KB bl R Bl bk kT R

VOSLLG-1102-0t Rslic2

BOE

EX1003 Page 118



S WS & 16-2011-0113040

A7 e g,

d Ay A

.;,1/| nxaieol ofeddls @as

Bagelst 4 sk el 299 999 5 | s e A A

45 Aol ol

AOTE R

A7 A1 SR
oy AL o) #
m, A AL

AR ATl

LR

RS R
9 Al Aol

a il ofR

)]—7! A5 g:i 'g

o) g ey
i )‘;/‘ ,;Ltr 03 0

SR 0]23,;3131

rab ool gAE A 1 s 8 onYdl 4

Er =
1A 2 A R mghel @)
3
b=}

AFep &2 ) 2 A MFol ks

38

Tl

ﬂo~ w] Rl

BOE

EX1003 Page 119



A=

ED

Jotobay s ARl
AR R Ay T

A7) A1 AR

= ofefel 71

2 et A Bl o A 2 sndN AEE

A7 14
A 13 Yol oA,

” N e
LAz 9y

olgia] iat,

@ a
oAy
X

{06613

{0002}

BOE
EX1003 Page 120



{0003}

10064

[6005]

{60061

100671

[6008)

100091

{010}

[ 1

{6013

10013

S WS & 16-2011-0113040

BEE AR

diaeha gleh

W Cathede Ray Tube : CET)

o}’/—} 1'}‘&'7]»/{ e

= 'V

AYHAGR FAAE 4 B

Pl ofnf

’/

mgk, FAARA
o Lii‘?j'fﬂ?ii&:J()rm'asi ratiph7b A3,
3y e} 4ian, Alefrle] ﬂ ol o
A g AAY golatn

gz

gl
EEALE S G719 B el
3 e o saael Foisa v

tis Zee] ool 7]

folur, lw) Hwel

14
Eixsis "? Hybdk

X O}
et

(Tr)gh €98 §as

[N

3 -

e

(36, 3

i
N S e I =
H1E @S B

Haslo] glom,

4 R

7] Tl

b7} ol e MEA(SE) spRolfe

F{s0yel Wadse] oleh
; Hed

gl e Rl
b paEs

7k &] /3 /{ &0 ¥ 741 )\i 2

R

308y Alefm A7 8

& Ak A gl
o) 244

X‘Ti(‘llt ]‘}3 TR Z 1 (36)'3. &7

M6, 28) Aboie] of 74%3

_6_.

BOE

EX1003 Page 121



{0014

[0015]

{6016}

{6017}

{001R]

{0619}

fo020)

{0021

[6022}

16623

{0024}

el ASHE8, 38 Kjelw ko
2, olEah whdefa] 47

1 b 2 RO A
siEjnZian)e] ol S AbRe] gul:m

v

Rt 1 %’-%‘ée

ol $IRs dwin

P

[N
Q0

# Alzkol w&aﬂ;%@. & - o
of o} FE( ¢ %ﬂWE%ﬂ-@73* °

@l A3, 38 S%E}(uz» o
B F(22) A

ahEba g Fefel olgel Zg(iliel A B

A g, elw s wehE AR 18 19

REP SRR

of
R¢

ﬂﬂm%ﬂn

] ;ﬂ\].o{ A} #fEofe)

;,6,114 RS

# ol 7;@(.;1\

o BSslaizl 5
;)‘E&ﬂ] 0 A e Eu g

BOE

EX1003 Page 122



{0025}

16026}

10027}

10029

{6029}

100301

g,

Ab7)

A s

2 A

el et 34

LS, A &
ey akr] gelE
ol oj¢ld Fee
3 3&}3;

{
2 Al
1

il
('..

B

33

N
2
i
A3
k)

%
P
i

o,
o
L 42
2,

oy
s

4

48
2

CEAlE

goe) 7]

al A A of o
@ﬂnLaﬂ7v
Aol

2bzrel @)

#a} f! ?
A2 Ay
\gx:'s:]_ u

4;41»£m2

471 A 2

z} 1 m ;;} 2 qJ

SRR W) sl nadis

| S
e st A 2 2

2Bl

i
=

3

=8 16-2011-0113040

EX1003

NN
NOWR A

it

BOE
Page 123



{6031}

{00321

[0033]

{6034}

{0035}

{0036}

[66337)

{6038

&%

B R
AR A 1 E 2 A
2o 2 ANE 4
opg-sol 4] 7%10

wowge) E e WAl

g 91 R A

SR

na

dojsl AAe] YR AolE wy o

Ea 47
LR

2 *ﬂ 2

of |

} 2 @3&;31

ofeel e, WEA

9__:;_&1 471 ,’;o}z 'xijs;{\ﬁ-,—:-
& 47k ek

BOE

EX1003 Page 124



100391

10064071

{0041

f00421

{00431

{00441

{6045

A YRS B &

S S BRI 9
e

P A

) AT m)

glatajite] JAEE

L 3 3 ’)él =

TS Hagne) ARS #Asgie]

= & T2 Il s B S I
oo ol Ey

EFEpa} A

2 2e Egg ole] 7
klﬁC,:_

L oolele] 7|Hel

A odel sk wha s,

e oo

Thang oo

A1 Aalejel A 4 wsied] wE olulo] zizkel due] @S elol Wisk guin.

=0y ¥owbgol 4 1 Aaldel A 5 oWEele] whi olgle] 7

TR

el shiel BaEel HE v,

@ 9le] shilbe] gadeled

= 1 o) 4 2 AAele] wE olee] slskel o) shkel el

Soi1e Bowwet A 2 dAaleiel A 1 ey ool S SRR AR e

B oo ¥ oawd A 2 anee) A 2 e

Shi}el
Bprpol &

B3 ERe Az el 9 3 gl

© 18a 1 /q 18

SR A WA e A2

Sge] v W @AM TH REs

o]3), H ks

21
ok,
2,

Az} s,

% o4 ~;°r.7§Xi7ﬂ.E e e

R SR |

EI AR R N

S E o

TEIAD),

olefe] 7018

(2)e] @23519

- 10 -

EX1003

Qajofe] wpe ofdel Zjse] fof

Al e ojalel il gl vk

BOE
Page 125



100461

{017}

16048}

100491

{0030}

{00513

10052}

[0043]

fo0sa]

{6055}

feosal

0
.}.*.J.
i

=6 10-2011-0113040

°3LM 443 L G00T 9 0T
97 oA ﬂl'fr(ml)g; M#

FoRlen, wep o

UE“, '

-(Cu '& loy}, Ele}
5o 41

l“l_/} \(] H‘\i

105t "'3

Az dgae w5 8y A 2 el aEcshel 4% dasda Yo

\‘)‘]
28N

B oM iﬁab)iﬂk 7’1

Z(118a, 115 7

Aelx wial(11g) ¥ A
WA 2 @ ]

|
1Sk Aol B

Sa, 115h)& &
Hel A
. <
I A7 A1 9¥E?¥E‘_ 3
$

Los, ole) 2

333, 136a) -

TE G490 d o1 84 e Wi g

SN

BOE

EX1003 Page 126



{0057

[133]

[6059)

16060}

{00851}

{5062

10053

{0664}

[6065]

{o0sa]

10057

S WS & 16-2011-0113040

oglen, A weie @lM(mimaE of#epn 47l A 2 A& SN THEW AUWAN] 50

R IR

g, A A 1 A ‘;\ el 188, Cissh. 198b) 9% dwe] ;
i oyel Wasie] ek LT 122) 2 e

{14
5 RS (105h) B ﬂ‘ﬂc} 2¥ ’; 2 ;} ;g;-_
183t njysr glom, A

A1 R oA 2 =g

Il2b) 3

{1723

41

A2

gt {1 W A 8 e EE(115z, 1158 Byl galale 2
v WMkt 8 wole] i wWsio] mpa wh

.
5 Aol

(122 0]

i
X
i
5

o of

8 TR )7 SEMse] 98 L;
Fry g A, A8 b by

) S o
A S o

e e %} _),'_)‘,,7;

= A 1 WA :é‘:] 5 W
1 alaledet &
feiskiy @ 1 *rz\iaﬁ st S olahr
L Alugict,

% o5t M owbme] # L A Qe A 1 Pslele] whiE olwlo] Zlabe] dle] slacialo] ylsh vl Zoic),

2o A1 ,M}crl 4 xﬁ 1w

ofefel FWOoliY B

2EAA G 929 fol AV KEFO0)
S ERED0] PR, W7l wES040 BPR 4T as @ :
(138013} w SARHITO S 17 B B 2 sEad A

ﬁio} 3 ]Q}L
F(121, 173) Abel

FAN 7 Y= Aol
dakel shtel Gagee] WR guEeld,

_12_

BOE

EX1003 Page 127



[o6a]

{0069}

16070}

10071}

foa72}

{0073}

{6074

10074

[0076]

{0077}

{0078

AL Bl As136a)
Bighy7h 74 ¥4
el B Aol

7

2
1A _unﬂr fg:z A2 Ak A3
121, 127 *Mw AAE S 2)&

| 3 el wa ofgol - g3 e,

o EE el et =
a1 R oA 2

Aok dg éitﬂ, :
AR 122)5)

u LR (6 & A7 AmE 01'@ A7 Az s A
SH(133)0] 2 i 2E02074 A

B

oeje] el ksl Grgeiel HE wuEeld,

A L HAd e A 4 Egefe
<1‘,‘>v‘>: B Ao 1 meed

1 GG 2 BAEel A 3 AR YRT0E o)

P (Segh)dle A 2

1Bl (116090 4 2 A
A e (Sgl)#F 7

%

0 ol PRl AR SAB S, Sigl2
e } = 5 3 t:‘}i Q}O([ i

g 4w gk ol A, A 1R A

FAgen 4 1 ¢ & 2 A

o, ]

gy el ‘ﬁ‘?ﬁ‘»',”

ok 109y ©

R AGAEIR AT

H
L

3 s

H3 A 2 Qe

Fel gl uhe

a3 ahgi,\q)m] w0l shad oy
Hadeidd . ol & 2 AAlafel B

BOE

EX1003 Page 128



{00791

{867

16081}

10082

{0683}

foagal

{0085

{00851

{0087}

[028)

{6089}

[0

S WS & 16-2011-0113040

dabefiof wolAl A 1 M Al B F
Pyef '~‘o1 % TH(222)

Hen,

Sirkes Aeolrk

i 2k4eA

1 $iak
gelvhizane]
}U._(r) m\ )éo.“ &

3 ~-r(93 a
Ao E

rr‘
% \/
N

o

&

Az 3EoglemEa

}\1\;:,
(<}

\11

"‘Yr:x’]/t 7w A E]

otee] 7018
/}} 2 "n\;!\!cnoﬂ 3B

Jubel Shaedele) oig BRimolt,

QoA

i ‘MI o AL S Fe

Sho Sha USR0S

Heel A, W 2 Addel A% 4 2 AF

MOl L 1o
. N IL A
&R ‘:’} e AN

AH{233h)3 % 1&4 =

2 2l 53905,

(2227 W@ A7) A 2 S
BH{StgO) 7} Fdsam

2 gaege] W 2 WRefo] mi oee]

d '4}-‘%7‘: Al fxta}}'?s HA2061%
227) Abs 1'"
3 =H(SegCivh

b AR
o9} sl

oiFel, 47 A

_14_

BOE

EX1003 Page 129



{00511

[0052]

[6093]

{6004}

{0095}

{0096}

{0057}

[60%8]

{6059

fO1007

fo161]

S WS & 16-2011-0113040

S5 9le,
A1 e A
SRR

. 273 RO}

4 1,.'%!1*(209}.9

O

FEHw, ¥

1600A 'g.::-/-
}( u)

e H4
e AN Sl
o a4l e ujma

gL %
JELER

{152 0 s
RCBY &

2i{photo acryl)

434 Solid Phase Crystallizatio

A4 3 Therial
A B

BOE

EX1003 Page 130



{6103}

[0163]

{6104}

{61057

[0166]

{6107

1016%]

{01697

{6110}

{6111}

161131

3 3
by (A,

et

J () AL B Ch
ol gabal s By

i
2} 1153, 115b) \i 232

Fagysr, A7 A 1R A 2 AelE 1053,
1479l 118, 31’\‘:)‘»01 A5 A 1 S
g1 .

‘Hié‘-} 1053 100b) PEa A

33,

g, X laded

Aol E Addei(inose] ¥

HE (% 14 113a,
Al e W
- o,} 0103 ;\3—‘7}
1132, 113brel ¢

AR s e, 47
8 7o) B R Cashi
53?@ﬂ"k
N PP

ala] Ak

"c,u

AR 1) mi

SHE (191h) 2

of s(as;hmg) zla

FFR(113,

uk Fael obslag wk

118b)-&
Hgojr A
g o2}

LA

%, A7) A 1 EHF(IO AR TEAAAEE mxsn of dHYew
Aol= madEs 1459 12000] Aol & FRo] eahel 4 3 LR

BOE

EX1003 Page 131



{01134

{0114}

{0115}

A1 E A

¥, :i} /(}'ﬂ(.() \o{] xao:]
A =
2DE YRach

{6116]

f0117] #, A4g e o8 ¥an 2 A Ak EREnne 4

A2

{6118}

o v
Ll A

e et

{01191 BOE(huifered

123¢, 1234}

= e EE e G el 3t

e e AL GE A s ¢

{61201 3, 3 A 2.3, 4 HEBn & 1232, 128h, 123c, 1#363% Ry 0] Fokgldel(1zo) 9 47 A

2ol Mol

01211

[0122]

_17_

BOE

EX1003 Page 132



{6123}

{0124

{6125}

{61261

{01273

{0128}

165120]

101301

[0131]

{6132}

{8133}

S WS & 16-2011-0113040

A 7 HAGAE A YA Hels wiauEA) 0 ) 44

erel AEGE Qs

o] AYMAF RS FH@e,

U gy AR
A=(135a,
A1 sERe

aluf A
(1374& o

i)

e 1

f‘; = m\) Kpololt 7t A
3 HMO%,%—'\\ A A

7}4(] % ;1%_ )\Lj/i

b 809 47 A

W7l s R Eal azf—’—u'“

TeRs

gb o mahel AEH135, 136D

#iz ]

L2

gote] WA R

%@%E

S (115s,

AR z}‘;

s S SR
d9=H108)

w4 A

‘:36'&)1-0: ke

‘(1333

olnf, #7F 4 A o1 ¥ F
1166y ~bolef mialo}E( (i 3»”}4 vlio]l A7 ~9F € 3

RN AR DR St ¢ 3

ol WI((133a, 136), (132b. 136h))

_18_

BOE

EX1003 Page 133



(6734

{01351

{6136

{01374

[0138]

{6139}

[0140

{6141}

{0142}

o,
(1363,
(140}
(15235

ol W
BEF

9%

k= ‘3; ks lcij"fi }?*}d

S} E(IT0) iz

iyEe E

1260) 3 A
vgm Aol

HE(TNE g

=B
i

“’*"Mﬁ uigh Al

zb Fdele 998

(DTr 7% %}5‘%‘;—'—

gk,

1] {}} 2 d)\} off o
B SR e

&
&

ool AAlE 5 1da ¥R X lghwhrjel s
b, 236b3 5% doje)l @i 1

oluf | & 2
Aol QedH
215h) %
Anas

223e, 22

AT = I =5 B}
}\]uu R pi

Al Qv

223b, 2253¢,
deoA 1, 2,

fe A2+ g

mefol #E ({252, 236a)

Wit} B

tof uinl BEFE

shaz BAel Rerd

_19_

BOE

EX1003 Page 134



S WS & 16-2011-0113040

{0143} 101 ool 7w 105a, 105h ¢ A 1R & 2

108 ¢ AelE g H5a, 1i5b « A 1 2 4 2 geas

we o HEAR
Dir o 559 apepEsfix) e DA RS
SA ¢ s o Stgd ¢ mEeiA o

Segl @ ARgR A

_20_

BOE
EX1003 Page 135



WSS 10-2011-0113040

R

T s8p BBa BBb
S~ 51
55 51

140 57 453
13 e )
i ; : g
e o 4 1 a0
i N, P
RS 4 /
T ) 2 }
& b m
»
e e 14
‘ oo
I ;o)
/ /
< T Y ¥ i 7 ,’l Y
L o Y ) P | 1 7
1tha 1051 Vot EY v [ id e b
: poseeeeeees B8 seseessssenne o rm— 54 :
3 ]
GO
i H

[ R

e D PR

Loste tw

: i
2 s 108 R

1 N
ubs 151150 %

_21_

BOE
EX1003 Page 136



WSS 10-2011-0113040

o 105 1de sk : T8N Lo o
b2 0 s 4 oy 108 gy ! ez S

e Sigh s e

B 8
127750 [ iga

Vi)
:'-//

f: 2 :

&

! ke o ah sh 7 o S I R S TN
; 25 1208 213 S5 e : 2 : 22 gy 200 Mo, Ao de m

_22_

BOE
EX1003 Page 137



WSS 10-2011-0113040

W
W /
v /
;s I
{
: S : : :
: : 1é : : ; o
Zdst
o e
s
i
] i 16’2 ‘ : } ik §

191
J
L 3 H s !
Lo H ! [
108 1155 [ B 1
A 15— vt :

BOE
EX1003 Page 138



251 10-2011-0113040

? 1

a 165 11he ]

152
; 21
/ /
v 4
7 N L T
]
D ! U 7% )
o Vg ok i W e H Ao
= T o & 1 7 R ]
N RARIEE / U
1 1cha 09 nbe LTS w4 e H jbiy

_24_.

BOE
EX1003 Page 139



WSS 10-2011-0113040

BOE
EX1003 Page 140



S W E & 16-2012-0044857

’iL

@ (12) BA5H 3

(19) eyl EE R {ER)
B4

10~2012-0044657
2012305408

(11) EA4¥sE
(w)%ﬂ@ﬂ

(51) =SS BFCnt . €13
HUIL 51752 (2006.01)
(21 EddE 10-2010-0106075
{92) & 20108310 28Y

014 314}
o

’e}"é ‘iﬁ}% “4 !

i

)y
e
AR B9

7 d

B AL AES BEE 154001 5858

85

A

DATA

i

von i

E

VMOS  oLED VDR DATA
o5

by

AT

EX1003

BOE
Page 141



S W E & 16-2012-0044857

Faly sl wbep ERl

:!1 = _}n DE RS g :7‘1. 3(;5:_ 0;: EZ} ¥

e

= o dhal B R ]

b idEy A g al

- L

M AE ] AE g2 Adae Asva dEg

A2

f7l HE AR

¥ ¥ghehe §7] 8 Al gA

=2

ol

)
by
2
a2
i
o,
-

e
1)

- B aEe] 47 A9 sl A% 40 5w

a2l msie,

A
S|

g g A,

A4

g AL

A7) 291y AEEE, AT P GERS. % ] 1A A5

Sk :;:e-] H39 Srh g

WAk P rafel mae o

.

solgl fol

24

AbF) 2 oEpel, W A7l M2 lsAE B ME §

sdzp L AsAE A

BOE
EX1003 Page 142



{6001}

fote2]

{6003

[0064]

S W E & 16-2012-0044857

A7l el
R

1 AE e FeE 47 A2 A

o

Lo}
& i

e A7 A Rl S99 Fel Wael gan 7
RS W7] 2 S A Fol WA GuE gy
SR e

TR 3

2 IE 2 =E
A Bt

W m gAd) ¥

FAsE A 439

A lorganic light emitting diede display) 7
A AE] Al @bl wielE ¥

S XA ¥} & -
ﬂ_& Sk 7; xu ,_(Le,c‘,_g %}/F S B

BOE

EX1003 Page 143



FH00S)

foooat

{0067}

[6008]

{6009}

{6010}

{00111

{0012}

{3}

{14}

{6015}

16016)

JH1 7

{6018}

S W E & 16-2012-0044857

# HELHZ,
= : A % A2 AANE 2SS R
e EEEE 99w 3 Farals, 97 s

el sAEe, e a9y W epelst, 371 ol E
dpoiat |aspny | A7) :i""":‘ HpE wheolal, 37l dielw
el % ol s e w

1 )\T} AN 3{0

byl Bya,

2 AN W |
% ) A A eE WS

Pele Am U S @uEn, AQGs Aol

o] 2wl B 4] A

v 9. B
¥ lé e

e

ST oL o)
1?.{')‘§". &

gwel dyen, 4 a0

ol

W, §7 8E - djolg) ehalst AsAE Apold] 4 gabo] oAy

Eoie o 2 AAel e

= D <
T ORES dasel, A Ak el dalehA PR Wy

BOE

EX1003 Page 144



[6019)

{002

(06213

{0022

{6023}

[0024)

{00251

10026}

{0027}

10028}

{029}

J6030)

{6031

10032

{06331

Sl 5 20) iRk dbeh el Boubol AL 4

SE(TL) 2L ‘5- Loy

(1508 AN A C
3

SLDAT R 42
Yo A A2 A E

upeba, 3 kel o 8

oA AE

o] SN, M st Sk

&1 ~J"J L}’J(\DD‘
F2E(T1 ]

B ekl DATA) ¥ s
ZESTVMOS) Apolel 4

ekl (Sﬂzl:e 5

7} ARHOUED) )

A T R T

G (SUANENT o

adsiel, 29 SolSCANIND B dlolE
iy = »{m {13612

tE v

el ke,

EHCsidsd AL AsiAfE] AR

EX1003

7o g A0 & Shar
r«‘}::zﬂ,(‘m), s Mems oo ROl (SCANINTY, dielE]

RN

S ag 24 g3 parasitic capacitence)e]

BOE
Page 145



{6034}

[035)

{3336}

10037]

fo03R]

{1120}

{6040]

16041}

(0042

16043}

{0044

{0645}

S W E & 16-2012-0044857

»A}

s(l%
138y, ®@ A1 9}}‘»*&1

{122}, 3
& BAT W, o,

N PR LEEE

Sogell SAg whs ghel, i
AF(154), & sw(sm\{‘i 2 o2 A

2 A2

AFIBD,
AdE AR5,

EalEaitin), g el (W) B S

A% Bkl EAAA A

AL MR AT
Ak @,

upet el Ao
@A (VHOS Yo BAgE

EH(YED)

‘.«J(Dm» ‘
woaled Hagun } 016‘}-_ t«:[f)]E‘z C]OM}MO ’2
}Ox(n,‘)q}{} gobE] aideief sbo),

o 2R ¢ R

ZHLOMOS 1
\ ‘n‘?t(\@{)}, ® A2 a9y

251

= A2 - HUE (V08I sl <QH(DAT
g HE 1o} 1 %‘?H'w Az AAVE FEOE0 e FHEA ek, A2 49 geln
ARz Al A= (] s8¢} % &4 %
FONeS i A2 AAlE 2
Py Aelz A

145,

o

F151 ¥ z;~2.} Oi H¥

- wlele] Wade] A

wot, deiE HOLEM A &

o
Ay
o,

£

Zo

o

ey, X 1o} EATEE whg ubsd A RM(OLE

me} @ ATHTNS FE =g W

Fr7}
ZHOLED) ¢

=

Tin Oxide), Z0UIndiuwwm Zine Oxide), ZITD (Zime Indive Tin Oxide),
GITO(Ga Hum  Inddum Tin Oxide). IndalIndium Oxided. Zn0{Zinc Oxide), GIZO(Gallium Indiue Zine Oxide),

BOE

EX1003 Page 146



[0046]

{0047

{0045

{6049

[6050]

S W E & 16-2012-0044857

€4, YIS, 3 pe
Shshrd

e WA ol

¥ (exiton)el o

2 vl ]
. e

TE Y SEaE(TE ddd

27HOLED o Sk

$E23 A0 E Al

FEHCst) Aboio]

SQL(BATA) 3 9.

AR 3 -

N

138 =
139: e
136 o magdt A 138 A5
141, 145, MR HE 9 151 % Aeolw A/

154 28 % Ael= 158 A2 Ay A=

155:

g ol Cst: #RufAlE

[0

DATA: djole] &gl ENINT: sfe] w1l
SCANINT: Z=xd #89)

T2 a3 ey B

g4

VMOS: A2 Hg ekl

BOE

EX1003 Page 147



0
o
I
Ql

10-2012-0044657

101
Gst
DATA VDD 158 138  VMOS  OLED VDD DATA
P A A
710\\’A~\ / A
\ ; 4710
T3\ N
OLED| ] I
(135 5@: L N L. | EMIN]
b s R
s B e U B
136 -7~ H—F . .
4 ! 1 r el U148
SCANIN] ARt E |
so— 1 \[ T/ LN [ i
UL L~
4 = R M e
e & \1. ¢
15 -]t @l\ %
£ J’\ ?\l \b \j
SCANINC] RATR Nive
R !
s ey . \“ [ 74 Y A A AR VARG SEEeseee)
AT N |
/ y | |
RS IR N P
T4 132 1151 | 14
1317133
T
VMOS VDD
— —Cst

T8 |prp EMIN]

DATA——IE

SCAN[N] - T
SCANIN-1]——] D4

VINT -

BOE
EX1003 Page 148



—~
(S
N

b
= | SCANIN]
g jf ( e
1920
13674
Bl EMIN]
1547 | y ,
[
Was ,
. gine
L T \]\ L_H_‘l :
| SCANIN-1]
[
[ i
132 151 131 133

SNE

251 10-2012-0044657

BOE
EX1003 Page 149



Cst
DATA VDD 158138  VMOS VDD DATA
/v' N /\ ] /\/ 145 o ;J
! i ( : / 4
=
T3,
'135\ L\ i l \ ’ e ‘FMEM{N]
~ SN { ]
T% 1]:531;%& IEiR =D EE] (= J
L1367 S AR
AR e U e
sl | | AT TTRER | TRy
se— 1 [\ =
iy { [ N L -
r 2N ] ] ) ]
Piseonc s
SCANIN-1} [ R
Y \\ ‘\E - N
/ &@.133\3 T
T4 132 1151 | 1
131133
LU
T1
— ?O -

0

it
Ql

EX1003

10-2012-0044657

BOE
Page 150



Electronic Acknowledgement Receipt

EFS ID: 33781556
Application Number: 15707884
International Application Number:
Confirmation Number: 6428

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/Elizabeth Gomez

Filer Authorized By:

Jun-Young E. Jeon

Attorney Docket Number: 145709/411598
Receipt Date: 20-SEP-2018
Filing Date: 18-SEP-2017
Time Stamp: 15:26:46

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
127706
1 145709_IDS.PDF yes 3
71eBeal01642bfc50e8588813bb653c3ef39
66bc
BOE
EX1003 Page 151




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
5196387
2 Foreign Reference KR_20110012710.pdf no 13
f65663c9b0df29d09e452b5398e9a3f3879)
e85¢c
Warnings:
Information:
14016447
3 Foreign Reference KR_20110113040_WithAbsTran| no 28
sRelPart.pdf
6¢1c720c239d8d 105ac59dba2deec009c66)

Warnings:

Information:

3644794
4 Foreign Reference KR_20120044657.pdf no 10
4be062e71e745673a28e3439fd8caScc470|
4c713
Warnings:
Information:
Total Files Size (in bytes){ 22985334

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
EX1003 Page 152




PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on September 20, 2018 at or before 11:59 p.m. Pacific Time
under the Rules of 37 CFR § 1.8.

{4
Elizabeth Gomez NS "

Inventor(s) . Won-Se Lee, et al. Confirmation No. 6428
Application No. : 15/707,884
Filed . September 18, 2017
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC

- LIGHT-EMITTING DIODE DISPLAY
Grp./Div. . 2814
Examiner : WAEL M. FAHMY
Docket No. : 145709

SUPPLEMENTAL 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 September 20, 2018
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 an information disclosure statement listing the
references that are known to applicant. Copies of each of the listed Foreign Patent
Documents 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 the
information disclosure statement be entered in the application file and returned to

applicant with the next communication from the Office in accordance with MPEP § 609.

BOE
EX1003 Page 153



Application No.: 15/707,884

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,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By QQQ&’""’

Jun-Young E. Jeon
Reg. No. 43,693
626/795-9900

JEJ/eg
Enclosures: Information Disclosure Statement, w/references

EG 106071691.1-*-09/19/2018 2:43 PM

BOE
EX1003 Page 154



7 EHE AME2 ol E¥2 dEY SUYE S i

This is to certify that the following application annexed hereto
is a true copy from the records of the Korean Intellectual
Property Office.

E & H S 1 10-2012-0104215
Application Number

= & & & ¢ : 20128 09E 19¢
Filing Date 98 . 19, 2012

£ & o AMECUIAZYI0l FAIZAL
Applicant(s) Samsung Display Co., Ltd.

20184 028 154

5 5] g

BOE
EX1003 Page 155



© 2012-09-19

24

=
=

Al

71

-

(AR AR

x
o)
ki

ur

(M=E]

o]
3
(|
0

o
il

i

IH

or

il

ol
ol

Hl

K0
&0

1-2012-016455-2

]
gl

=
"

&
)
r

[cizien

ol
g1l
e
ur
ar

=
Q

K0
al]

9-2005-100002-8

[KIEEHCIA

2012-055549-3

)

=

K0

<
=¥

wo g2
SUBSTRATE FORMED THIN FILM TRANSISTOR ARRAY AND ORGANIC

ol
=

ESMHXAE A0l I/

grok
==

0
&0
o
rr

ol
Go
ol

LIGHT EMITTING DIODE DISPLAY

falt]
3l

HAl

0l

o0

X0
[

LEE, Won Se

840112-1XXXXXX

=]

il
mr
ulo
al

K-

446-711

lof
il
21

Ok

T MH2E 85 (BAE)

=
S

I E2Al Dl

KR

Kl
i

]
l

60

X0
Dt

721108-1XXXXXX

of
Gl
mr
Ulo
ol

KF

BOE
Page 156

EX1003



Mz 23 2012-09-19

[REHS] 446-711
[Z24] FIE SUA JIBD HH22 %5 (SHS)
[2X] KA
E=p)
[43] AN =
[42o A2TII]  KIM, Se Ho
[FRISEHF] 780607 -1XXXXXX
[REHZS] 446-711
[Z=4] FIIE BUA JIED HH22 %5 (SHE)
[2X] KA
(2] 9o 20| SEHEZUN MESLICH
Helel 2= SaHol (HZ 2= 9)
a42]
[E2E] 0 jaal 38,000
DitEAR] % o 0 &
ENEES5) 0o 0
[MAETR] 0o & 0
[&H] 38,000 &
43-2

BOE
EX1003 Page 157



<I>

<2

<4

Mz 23 2012-09-19

(24

=

D

lo

At EdXAEH ofdge] 713 2 §7] @34 EA] EX{SUBSIRATE FORMED
THIN FILM TRANSISTOR ARRAY AND ORGANIC LIGHT EMITTING DIODE DISPLAY}

okl

M

(7=

ri

wye Holw shbo ot EAA2E W 2EeX ANAEE LEFE

gt EQA2E ofdlo] 71w 2 ol& A&

i
a0}

§71 BY £A AH] BF R0l

o
il
T
2
ol
=2
>,
ol
2
rlr
—n
=
=)
o
JU
K
.
S~
ad
L
2
a4
2
o
O
rir
3
)
i3
oY
o
filo

olglg f7] ¥ B FAE ALF 2AA 77 2F 2AE EFSE &

e shag Egse, 2 sads 7 2% a4E PES) A B

=5 A% F FE #4389 (photo lithography)

A o #Ed Ao T, sdo] thdsha oigke] Wd

flo

FAel AR

she AlzgaAE WEd B4 Fol F3 AW 9 89 WelA A8} vhaa

EX1003

BOE
Page 158



M= 274 201

B g7 Abole] Tl AEkel(miss align)o] AT 7 Aok, o]y

Almiss align) o2 Asted AAA AP whel vaA AfAHY ¢

off LA el overlay) HA7F TAT F v, o eWdel AR ¢

Al® X (capacitance) 7b A g ThEA TS AAE 45, A o4
Aol dAsA "y,
(2ol Wil

(s 2sted = A

2-09-19

|

<S> 2 w2 et 2AEE A6ty AT Ao=A, el AT 24

ABE ANNEsE DA fASE 2804 AN 722 Tdse v

2 EAALE ool 7% R olE AL 7] TF qA A #F slolnt
(A9 a2 ]
<6> = okgel o AAdel mER, 71 A7) 71 el FHlE Aldds; 4

EX1003

BOE
Page 159



1 2012-09-18

24

=
=

Al

o]

!

<9

o
Tl
b

il

<10

ol
™=

ok
%)
ol

B
ol

=

X

L)

<11

1

A7) 5w Ed A A

i

dA=HE 371 @

Hloglk =
1Tl

<12>

<13

371

2 EfolaL,

o7 dA4Y.

i 77

<14>

43-5

BOE
Page 160

EX1003



© 2012-08-18

24

=
=

Al

<15>

ulf
o]

I

B3
of

=

%

o
t

K

5

tH HlolE A

25

_Q].—J

T
=

<]

AT 4]

ol o}sl

1

=1

W

b

2 75 A¢

dlels A

L
L

5

i

ARAE

o]
=

Fpel whuh ERlA

)

K

~
o

Agt THAHES WAHH ATFE 9

=

o
EH

ol

xA ]
B

BN

el 531]

il

il

!

<16>

of ZpHrt FAE e,

)

EERE!

s

At gAsH e 34 2

Bl

ool &

Al
AR

iai]
>

AAx 9=

i3

e DEECE R I

Fol A}, mapA,

T AT

43-6

BOE

Page 161

EX1003



<17>

<18>

<19>

Mz 23 2012-09-19

E 18 B oane daNdo] hE §7] %% 5A 329 sid fae) §

7F gl mo|t),

T 2E E 1l BAE F71Ed BAEAY s stas e gl
Lot}

T 3E k29§ Ed B4 AAE I-IE wE AE gRko|t

£ 68 = 29 #7) W €4 A9 2gA ANAHY 3P A4

olgt, AFT =Rle FLE o] £ @wol o] AAjdEdd diste] 2 @
gol Faks Ve BokdllA T4 Ade AR A golatA dAE ¢ Jd=s
FAE Adgdth 2 FEs o vhA Aeld FEE 7d"E ¢ /lon o7)eA
Asts Ard gl fFHA Bt

© TS BgsA ddstr] fallA di #AfE R Agsidion,

r

ol

BAA AAE Bate] ¥ i RAE FALAC gt AT Fx HeE

BOE
EX1003 Page 162



<20

21>

<225

<23

<24

Mz 23 2012-09-19

Eg, mEolN e 4 749 A7) 2 AR 499 "elg A L9

EdA] o] F 2 G9% gHel xdst7] Aste FAE Fdstd u

ful
=

2
|
Ch
k]
k1
i
=
X
e,
o,
19
dﬁ
Ao
i
e
)
e,
o
ofji
S
of
18
10

R

FHRLE V] IR 5 At AL Auanh. E=e, G4 Adeld, e
% gL U FE A EE opdel AXge duishs Aolel, wEA 38 39

:2
i&
1
[y
=
2,
H1
(@a]
o
izt
B
Ol
O
i
e
2
ol
Ao
1
W
i
2
=2
=)
[yl
o
)
e
)
=

EX1003

BOE
Page 163



<26

<27

<28

Mz 23 2012-09-19

el ot ERASE(TL, T2, T3, T4, 15, T6), % ~EgA AdAH
{storage capacitor, (st)E X986} = 84 3|28 gt &g gihes 34 3
22 B3 ¥ YL dAdidol 3= 7] &3 A organic light emitting
diode, CLED)E E &),

ek Edx A= % @Y EdAA~H(driving thin o film
transistor)(T1), A3 = EMR A~ (switching thin film transistor)(T2),
B e ERA2E(13), 2718 U ERAA2E(TL), FF Ao U B2
E(T5) 2 23 Aof whet EANAAE(T6)E EeTy.

2 Az(Sn)E Agdshs Ad24), =713 Y ERdARH

rlo

A5

(Td)ol| o]d 230 Ae(Sn-1)2 AEsts ofd 27414), & Alo] W= EdA

b

2H((TS) 2 2d Al Mg ERAAXEH(TE) O 2 Ao AZEnE Adsks 2
F APAGH), 2O WAty dely A2 (0mE WAt wol§d16),
T& ASHELVDD) S dE3r delHA(16)3 Ao BastA dAdEH s TF

Ahdee), v 9 EIdAAHTDE 27|38t 2713 A9 Wint)s D3t

T& HE EIAZEHTDY ACE d5GHe 2EFA AFHAH(Cst) Y
A (Cst1) ¥ AZE=] i, 7§ Wy EAALE(TDY 22 d=06DE 53
Aol v EJMAAE(THE Afdte] 7% A9id@6)3 A2 ger, 7%

ok ERAAE(THY =89 AN @3 Ao uwrek EARAE(T6)E A

ol

Tol §7) 2% AAOLED)Y ofl=S(ancde)st AZ|HoE @Ao] v}, 7% uF

EX1003

BOE
Page 164



<20

<30

ME 24 : 2012-09-19
g ERAAH(TD = 293 e EAdALH(T2)Y 293 s40 ot dolg 4

Z(DmE Aol §-7) & AA(OLED)o] % A{(ID)E 3 Fao.

294 HE ERALE(T2)9 AE d=(62)2 200243 ddEe] ¢
at, 29 dE E-RAAE(T2) Y 22 d=(82)2 HolHd(16)3 dALe] glo
o, 293 W EIAXE(T2) Y Edd A=502)S e WY EIALH(TD Y

2 AF(SHH gAMe] Jous FF Ao v EWMAAEH(TE HAFste F
= AT AZEEe] gk, olgld A¢a W EWIAHTDE A2
Hg F3 LT 2 Aol wek @ 2Ho] voledis)or Add b

ol AE(Dm)s 75 9 EWALE(TDY &2 AF08 Agsts 294 &

B d ERA2EH(TY] ACE AF(G3)E 224 AAH
i, B dhg EdAAE(13)9 As AF(S)S TE S EdA2H(TD) 9
= AFODTY AZFH oA &F Aol W EAXAEH(T6)E A8t
7] 2d AACLED) 9] of =E(anode)®} dA= o] glon, A Bl EdAX2E
(13)9 =99 A=503)2 2Ee]A AHAEHCs0 Y] I3 (Cstl), =75 @ E
AAZE(THY =8 AF0D4) 2 7% et ERAZE(TDY AlE A5G
WoghA Ao Atk ol BA ¥ EJIAAH(T)E 24 CH)s S8
Adde 2 Ag el wet @ 2xo] 75 8t EdAAE(TDO] AoE A

TG =gl AFDLE AR d4sy 75 9 EFALHTDHE Holot

EX1003

BOE
Page 165



<31>

<32

Mz 23 2012-09-19

2713 HrEt EPAAE(TH) Y AE HAF(G4)L o)A 2040y dZ2Y

Axe] gon, 27|38 &t EJAAAH(TH] 2ol F504) AESA AFHA
H(Cst) o] L (Cstl), BA ¥ ERALHTDY =4 d503) 2 7% W
EAAE(TD O AE ASGLH A dAZdxo] vk, o]elg =78 v E
AASE (T ol 215 S8 dEEE o 270 Als(Sn-Dof] wheh |
250 =718 AVint)e 7E UF EAAZEHAD Y AE AFGL HE
dtol 7 B E-AZE(TDY ACE A=GDY Ads 27847 2718
T3g Faar

T Aol et ERAZE(15) 9] ACIE AFGh)E R AAUGEHI @
2%o] glom, B Aol Mg ERALH(15) 2s AFEHE TEF AN
(269 AZH) 9w, BF Ao et EAAXH(15)9] =¥ AFDH)S TF
s EAAZE(TDY A2 S0 % 293 ot EdA2H12)9 =4 3
=(Dz)sk AEF %

T3 Alof Heh EMALE(T6)9] AlCE AF(G6)L EF Aol 343 <
Aol glom, TF Aol uE EMAAE(T6) 9 2n AS($6) 7% %Y E
A2H(TD Y =l A501) 2 23 e ERALEH13)e a2k A=(83)7 &
Ao glu, EF Ao W EMAXE(T6)9] =l A506) 7] EH 2%
(OLED) 9] ef:-Elanode)s} A7]Ho = ddmo] vk, of2{d &7 Alo] &9 E

PA2EH(TE) 5 23 A M ERALFH(T6)= 293 AAd@)S S8 dad

EX1003

BOE
Page 166



<34

<35>

<36

<38

ME 24 : 2012-09-19
& g Al ASEnol bt FAC 8 25 pE ASHELDO] 7] Ed A

A(OLED) ol AZ= e §7] 2F 2ACLED A +%5 AFUID)7 224 A,

2EZ A AAEH(Cst) 9 B Cst2) S 7% AGH(26)3% dd=e] qn.
2B A AMAE(Cst) Y 4P (Cst) S 92 =EE B3 7% 9T EWAALH
(T AelE A=, B2 Aty EAAXAEHT3) 9 =49 A=03) 2, =713
Hter EJAAE(T4) 9] =89 A=0D4)dl A A= Aot

7] 2% 2AHOLED) ¢ AMAT (cathode)= FE AG(ELVSS)H o1AH 0]

s

ool whel, §7] ¥ AAHOLED) = 7E 9 EdAAE(THEZRH 4% A

FIdE dddol o=y o BAET

2H(TDE AClE AFol d25a, 2718 Aint)el o3 7% o5 EdA

AE (T 7 =73 Ac),

L
o
=
L
o
17
il
[
)
o,
L
S
ol
[
e
L P

24)& B3 =9 YHeo 20 Al

fol
7
2
_\;.!_‘
o
bl
i,
=
[}
I
.
il
o
e
e,

o] 270 A& (Sn)o] Weste] ~9x uid

EX1003

BOE
Page 167



<30

<40

<41>

<42

Mz 23 2012-09-19

EdAAH(T2) 2 24 dd ERAAEH(T) 7 8 2"

o] W, F& e EAAAH(TE @ 28 24 &9 EHA2E(T3)0] 9
3 rholes dAER, Yo s vlojoj s HU},

T, dolHA(6) ez FFE dHole AEmols 7% we =d
A2H(T1 9 #48 A(Threshold voltage, Vth)TE Z4d B4 A(DntVih,
Vthe (59 @)ool 7% I ERA2H (T AlolE A=l A7dr.

2287 AAANEH(Cst) 2 Fdode 7% AEVDD)F B4 A (DntVih)
o] izt ~EfA AFAAE(Cst)lle FF AL Aol et Asr 434
ko] &, 2 Y7 T 2F AHdBN)oREH FHEEE $F Ao AS(E
n)7 o] oA 29 HEE WAddn.  add, 3 7)1 ok 25 g
g Ale] AlZ(En)ell e TF Alof Hr EALE(TS) B EF Ao I E

WA ~EH(T6) 7 @ S H ).

>

e, we ERALEDY ACE A= Aty e g

-
o

(ELVDD) 7te] AL W2+ F5 AFUO7 2AS L, EF Ao 2w EdX
2H(MYE Fd 75 AFID 7] &% AAOLED)] FH58Y. &% 7%

o 2284 AHAMNEHCs o 7E HE EAALHTD Y AlE-a At

,.\
-
o
wr
p——
ro
Py
ol
=
+
b
ot
g
‘\._/
m
—
=
O
u
o
A,
i
i:J
Y
olft
=
JE
).4,
_.L.4
=
—
—
=
Ao,
>.1
\J
m&
e
2

o maw, 7% AFIdes ai-ACE Hgbea 8 AkS A7 o A

(Dn-ELVDD) o ¥l #l@c}, ety 75 AF(dE 75 08 EdAE (1)) 2

EX1003

BOE
Page 168



<43

<44

<45

<46

<47

Mz 23 2012-09-19

AgH(Veh)el #A glo) 24 A},

W = 1o] mAR §7] 2 mA AA 9 Ao AA 7Ed dite w
2 WA & 58 T 13} 24 Fuste] AAstA dEat.

E 2k X 10 A" £ A shue] §4a8 e A
rolth, = 3 = 29 7] 3 #2A FAE M-IE g2 A8 gkt
= o4E E 29 f7] &% BEA AAE IV-IVAS o8 AE grkelth, & 5= &

29 #7) WH A BHNE V-VAL et A2 BREoTh

g, g TE U EAA2E(TD, 293 v EdRA2E(T2), B
A wd EdAAE(TS), 2718 v ERAAH(T4), 54 Ald e EdAAH
(15), 2% Ao =@t EMx~E(T6), ~EeA] AHYAE(Cst), T8 #7] &3
2 AHOLED) 7F @23 s ik,

TE U EAALH(ID, 299 Y EdASH(12), B4 uY EdA

= —

EX1003

BOE
Page 169



<48

<49

ME 24 : 2012-09-19
2~H(T3), 278 vtk ERAXE(TY), T4 Aol &g EAA~H(TG) 2 3d

ﬂ

Aol v EW@AAE(T6) = wrEA (112, 122, 132, 142, 152, 162)% uwte} & X
Ho] glon, WA Z(112, 122, 132, 142, 152, 162)2 td Ao g 2

o] gAEo] ¢}, olgld WEAS(112, 122, 132, 142, 152, 162)2 Zg g

e
M
b
2
k1
okl
)
2L

o

Ge Ad JdaE, Ad 9ee ¢ dom

F(112), 293 g EdA2EH(T2) F45He 2938 9=mA43(122), 24 9

5 EFALH (T s By dEAF32), 2718 9y ERALEH(TH

4

FAEE 2718 AT 042), T4 Aol HE EJAALHTE Y FAHE T4

Aol WA F(152) 3 &R Ao HE EAALE(TE) HHE 2F Ao Bk

L2 dhuk Bl AH(TDE 75 dtEd2(112), 7% AolE A=(1141),

TE A2 AZ16s) 2 T =99 AFU6DE =29, TE ALAS

o}

(112)2 =35 Ay, @4, 7% 22 AF(116s)2 75 TEAF(112)04 &
o] B3 FE As G(116s)d] siwetn, 7% = AS(116d)e T
SEAF(112)A BEEe] =3E TF = d911sed o] gt 7 9t
g EAASE(TDY SRS Yo 2EeA] AHAE Cst)7h BAFHo] ek,

2EFA AHAH(Cst)E A2 AolE AAT(1032)& Alolo] Far wix]y&

EX1003

BOE
Page 170



<50

<51>

<52

Mz 23 2012-09-19

sHE- A=(114D)3 A5 A=(1142)& 238, o474, 5 AoE H=(114
D& s A=(1141) 8 92 FA dd. £, 7% AlolE AS(114DE 87
A4S 2dr, A2 ACE ZAAT(1032)2 FAA7 ¥r, 2EgA A
HAE (Cst)oN A FAE Aahel & H=(1141,1142) Afole] Aol ofs] »~E&]A
M| A& 2 (Storage Capacitance)?} A4 HTH

B AF(1141) S ofdAe Ao T ¥ T2 (floating) AT o= A5

o] glom, AFMA(24), o)A 2FMA(14), LF Ao]A(34), 29A AE A

N

(124), B AlolE A=(134), 2713 AlE A=(144), T2 Ao] A0E -

i
Bk

(154), &3 Ao] AlE AZ(164) 37 B3 ZAZ T Fo dAxe] .

ofh

AL (1142)2 oldde dA 0T F ZT2E(floating) AZTo®

o~
[a——y
—t
.
(%]
p—
Mo

AEe] glon], A2 AlelE Ad9(1032) ol FA4FHo Aok AR A
- H=(1141) AAS} FHHEF #A=y, AEA] AFF(42008 Fu]d,
~EgA] NFEU0)E 5 AF5% FEHES FHEn. 2EEA T4
O A5 AF0142)E &S ddd 2 A (closed curve)d] JEHE 1E 4 4l

. o714 gddSAeld, thd, 4 B9 ol Adolt 34 9o & A2 4

e W ARER F3ol £ 29 EHEe Audn. oy 2=EfA ATH
(42002 gk A5 H=5(1142) 8 wial =49 FdHE 7HE 5 o

o o] o AAdo] ofstwl, R W=(1141) A<k T8k, GdH =

A(closed curve)?] 2Eg A AFE(420)2 FHletE AR AZ(1142)2 T3t
2EgA AGAH(Cst) S F8), 7] &F A FHY Az A o 3 AF
43-186

EX1003

BOE
Page 171



<53

<54

<55

HE U7X 2012-09-19
(11417} 45 A=(1142) Afolel ewd o] (overlay) A7 TASHTGE AEF

A AMAHCst) 7 B 4AG ASAE A{capacitance)E  FA 8= EF o]

gt o]¢ BHFPHE o)F = 5 D = 7N A FTHE7|E Tl

2294 g EAAAE(T2) e A9d BRAF(122), 29F ACE Adx

2913 22 AF(126s) 2 297 =dd AS(126d) S TF@T. 294
A2 AF(1268)2 Ho)EHA(16)A SEE FEoln, ~9A Sl AS5(126d)
2 294 BEAFT(12)9A Bego] =H 29A =l dE1d)ol dEd
=

B4 digr B AE(T3) s R W EA3(132), B AllE A=(134),
B 22 #A50136s) 2 24 Sl A5036d)2 2¥sta, A 22 A=

(136s) 2 RA WA E(132)0A] E4Eo] =dH B4 Ax 9 (136s)0) 333}

=

, BA =gl AS(186d)2 B VrEAS32)9A] B EEEH B =1

¢l @9 (136d)

Rl

ek, BA 29 AF16d)e 92 mE(36)2 B s
A=114DFH A28 ¢ Aok B A0E A5(130% 2Ee w2 AoE AR
L A3t T4 AF(leakage current)S WA FT},

2718 vt EAAZE(TH)E 27|13 wRAF(142), =718t Al°lE A5
(140), =718t 22 A50146s) 2 27|18 =991 A=(146d) 2 E@T. =713
=gl AE(146d) 2 =718 DEAF(142)0014 BeEo] =3H =78 =gl o
A6 s Fetth, =718 ZEl H5(146d) 9E ==(36)8 53 IR A

ZQMULF 922 5 dok. 273 A2 AT (M46s)S 942 BAS B8 =273

43-17

EX1003

BOE
Page 172



<56

<57>

<58

<59

Mz 23 2012-09-19

T4 Alel W EFALHID)E T4 Alo] BwReAS152). 4 Ao Aol
E A50154), BF Ao 22 A5(186s) 2 FF Ao = A5(1564)S T
@k, TF Aol A AF(156s)S T AGA26)9 A¥Eela, BF Ao =
A AF(156d)S T& Aol WA G (1524 g E3E & Al =4
ol J<(156d)9l &F3ct.

g Ao get ERAAAE(TO)E EF Aol MEAIF(162), EF Ao} Ao

E AS(164), FF Ao] A2 AS(166s) 2 dF Aol =gl A=(166d)S E9t

b 2R Ao a2 A=(166s) T Ao H=AF(162)A BeEo] =3
Howd Alo] 2z gHle6s)ol dldsta, 2 Aol =Eel A=0166d)S A2

il

FAE Sl B HA=5(20003 A9

T 9 EdAAH(TDY 7% HEAS(112)e 492 A4 eAS

(122)2 53 Aol MEAF(152)3 dAFHo] glon, F% Ut=AF(112)9 e

o
f

A HEAF32) 3 2H Aol wEAF(162)3% dFHo] vk, mEA, T

o
9%
1>

AZ(1166)E 293 =d9 A=(126d) 2 3 Aol Seel AZ(156d)

)
)
i

£,

& el A51ed)E BA a2 AS(136s) B OLH Aol X

ki
4

d=(166s) 3} A2,
2B A AHAEH(Cst) o] 8HF- A=(114D2 A2 =5(36)E Fa 24 9
& ERALETS) 2 275 O ERALETDSG @4 GEFH v, o3 g

dF =EE6)E HelHAU)Y sdd Fo Ao Ak, d9F ==(36)9

EX1003

BOE
Page 173



<60>

<61>

<@2

<63

Mz 23 2012-09-19

o2 A2 AlelE AA9(1032) 2 S AAL105)d FM"E Al == d9E

=

(361)= €8l sk AS(114D¥ dd",

A= 2EgA] AFH(420)F #EIES

1 AlelE HdA9(103D), A2

AolE A

o] 714}, Al =T AHE(PHS

ZHjAT AF w=c(36)9 BEe A

Az == AYE(362)E Tl B =dHd HA=01364 #2713 =49 AS

(146d)3} &7 AZ% o] U},

2B AWAE(Cst) o] AF A5(1142)2 S ZAT (1059 FAHE T

of

Z] 0F 2]

JOLIES B ﬂgg‘(261)a S QH ‘—[LE %..

FEH TE AWEDD)E A7EET

29A An AF(1268)2 dHolHAH(16) 9

A(26)3 AAFH, F% HGAE6) o=

AARe] glon, 293 =g A

(126d)2 % W EAAXE(TL) 2 T3 Ao] &9 EN2E(T5)8} oA H 0

g, @ Ao Wy ERJALHTE) S g Aol =dd A=(166d) 2

Hee(1om)d "HdE RlotE(18E F& 7] TR AAOLED Y 4 A=(20

03 A3 dE2Ho] U,

olgl, & 3, =4 % = 55

i

43-19

Frzste] 2 dmg o] Ao o

Fo
o
X,
1)
ol

EX1003

BOE
Page 174



<6d>

<65

<B6>

Mz 23 2012-09-19

EA A9 pxel dis] A% eAel wel pAdes AWt =3 uA =5
Al AWl o2 9ste] 71100 AFH B FAS(200071A4 2] Heolojwt

EAFE. @9, &3 UA E SME TE WY EANSED, wg

Zo e ARt o] w, REeA FAHAEH )

>
ki
]
3
s
ol
o
i)
L
o

714(100) Helle HWISA0De] FAdHel i, 7E100)E e, A4,
AeE, Zekag FoF olFeold FEAAY ZHo®E AT ).
HH3(101) el 7% B4 5(112), B WA E(132), 2713 9w

AF(142)0] FAd=o] Ak, =AHA getod, 75 M=AFA)E TF AL

99 % TE AY 49¢ Aolo] FL AR vFRE TF 22 99 R 7F =
A9 dede EPeT. B4 BEASDE 24 Y 990320 2 24 AY

HH(132c)2 Alojo] T3 AE ufFREE BA oA 99(132s) 2 B =l o
H(132d)& E@sH, =713 W EWAAZE(T)E 2713 Ald 991420, =
718 a2 99(142s) B 2713 =9 d9142d) & EFFCE

T MEAE(112), B BEAS132), 278 TEAS142) e 4
b A(SiNx) EE 4R FA(Si02) w9 R AW Al AClE AA9(1031)] ¥

5ol At

43-20

EX1003

BOE
Page 175



<O7>

<68

<69

<70

Mz 23 2012-09-19

AL AelE 2A=1031) HAolls 2EeH AAAHGs) S s =114
D& Fdste 7% A°lE AF(114D, B3 Al0lE A5(130E Etsts 204

(24), =713 Aol A50144)2 et old 2712414), 4 Alof AoE A

fle
Fl

ol
5&
rr

F(154) 2 &F Ao AE AF(164)E& T gt FF Aloj4(34)
A1 Alo)E TAZ(1141, 124, 134,144,154,164,14,24,34)0] @A o] o},
T ACE A=(1141) EE sHF AS(1141)2 o FH AHd4), A7AA

(24) 2 &F A dBHF Eeldo] dov, T2Y 459 U= 7F H=AT

ul

(112)9] 7& A€ 493 T4tz A, Z2gx, BY AolE A1) =4
Aol dAZAHol geor, BA Aol AF(134)L BA WEAF(132)9] B
Ad d9(1320)3 FHs L . 282 =73 AlE HF(144)= o] =4
A4l 250 donm, =718 ACE AF(144)2 =73 SH=FF(142)9 =
718} Ad 99(1420)3 T8 gt

Al Alo]E EAF(1141, 124, 134,144 154,164,14 .24 34) 2 A1 AolE &
AEH(103D)2 A2 AolE ZE(1032)0] Y1 dk. A2 AoE HAE(1032)2
At FA(SiNg) T 4HE 74(Si02) mez FAdso] 9ok

A2 AolE AMeAur(1032) Yol ~Ef A AFAE(Cst)e] AN AZ(114

=9 Y gy A=(1141) A FHs 2EeA AANEHCHE BA

Ol
jm
ks

slor, st A=(114D % 28" 222 A A7i200E FHlET. AE2A )

s

B420)= AR H=(1142)2 A5sE dddqZ M closed curve)?] FEHE 7R

—

43-21

EX1003

BOE
Page 176



<71

<73

Mz 23 2012-09-19

=

9, A2 ACE AAT(1032), A% AF(1142) Y= T 2AL(105)
o] @AE] k. F7F HAD(105)S Al AlE HAT(1031), A2 AE HA
T(1032)3 bR A R, A3} FASINK) EE 4R 7ASi02) 9 Aeky
(ceramic) ALY aAlE AHEEte whrEoj X},

AR AS(1142)9 AFRE20)E BESY s AF(114D S =E3EE

)

A2 AelE HoATH1032) F T3t HAT(05) s Al =& #AHE(361)0] FH]
o @9, Al =5 AEEE6DF EE 45 AF(1142)E =E5eE F7 2
AE(105) Aels % AGH AYESDE pHEY. £, B4 WEAS(13
2)9) BA =4l 99032d) ¥ 27|18 wEAF(142)9 =7t =¥ d99
(142d) & g7 =2ste® Al AolE AAY(1031), A2 AolE Adur(1032)
27 AA(105) = A2 == AYE(362)0] FHlHTE,

9, S AA(105) Holle 75 AEA26), 9F ==(36), 2 volE
H(16)e] wAdEel dn. A7A FE A2 TE AYAD FEE(26D) =
El 2EeA AGAECst) o] A AS5(1142)7 AAHA, 75 AR08
B F% ASHELVID)S <I7bebeErh. dE =S(36)9 de2 Al == AYE
(GeD)2 Tl 2EEA AFHAE(Cst) o] a5 A50114D3 dZsEa, 992 ==
(36)9] Ehie A2 == A"E(362)% B BA 9y EdAAE(T)Y By =
¢l d=036d) 2 =718 W EJALE(TH)Y] =78 =4 d5(146d) o] F

7l dAAT. o)A 71&F wvpel Zo] BA £yl AZ(136d) E =73 =g

EX1003

BOE
Page 177



<Td>

Mz 23 2012-09-19

A=(6d) S 44 B4 =99l 99(132d) 2 =713 =49 ¢l d9142d)0l) sida

=

F2F AAT160) Aol wlolE]M(16), TF ALA(2) T dF =E(36)
2 dx= 25R107)0] dAE 9ar, BER(107) Y= A& A=(200)0] FA
Hel rk

ZAFA Zotoy, HEE(107)0] d4HE #lolE s Ba Fa AF(200)2

23 Aol =g A=(1660)#H AAAY, A AFR0Y AEAY 2 negw

&Y

(107) $lefi= Sha Aeofdo]l SA4F g, Fa Foue Fh A=(200)2 =H

b

[l

e Fi2 AFEE AR, i Aoue ZgoladA A (polyacrylates

resin) B EE]olH = A (polyimides) T9 7% ®o A7t ALY U= &

il
rE]
il
4
O
i
>
=
-
-
frt
b
M
pi,
_Q[Jl
b

N

A5(200) 9ol 7] ZEFel ¥

e
)
ofj
)
ok
o
2
N
filo
bl
ok
_9\_1_-4
rr
o
)
i
ot
b
=
-]
b
=
sl
ofh
o
L
®

A

EX1003

BOE
Page 178



<78

<79

Mz 23 2012-09-19

rlo

71 2%

o

AEA 712 EE= PEDOT(Poly 3,4-ethvlenedioxythiophene)

ol

o IEA fFrlER ofFolRt. B, 77 RHF370) THAFI, ¥ F
A5 (hole injection layer, HIL), A% % %(hole transporting layer, HIL),
AA S (electron transporting layer, ETL), 2 AA F9dF(electron
injection layer, EIL) & s} o4& E@gsl= Ugawtoz JAE F o, o]

A, Aw FAFO FFA Fa dA5(200) Al #AHR, 2

18
l
ol
ol
-
ofy
o
W
ot
of
o
>
-
oy
ol
o}
X
-
A
ol

ol Ad® AHASHY. FTF

AZe WY S44 TAT YHGEE A 2FEY §7] 2

)
e
B
o
'>.|—.4
N
L

o}, whale BAdRE 2B, Z24Ca), EFe =23 5/ 4E(LiF/a), SFL

23E /¢ F 0 ELiF/AD, EF 0w, 2, ol £ A &

rd
P
o
=
S
o
i
I
R
e
o,
rg
ki
2
i
kr
-
Mo
H
N
e}
=o

7] & BA AL AR

AL
)
o
=)
>
)
o=
(]
w
@
A
Ao
0%
e
u
-
—
s
FJ
=
.
Ny
RN
S’
b
ﬁ~

ool (overlay) #HA7 A

Z 6% & 79 (a) WA (OF Fxsd, E dge ddAde] 23 7]
g3 g A AR F5 AS(1141) AAY =HeY, ddHi =4 (closed curve)
AEF A AFHF-420)E e AR A=(1142) & Egsts AEFA AFAHE

(CsOE T, 71 29 BA A9 A= F4 Fo) 42 AT 2 3y 3

EX1003

BOE
Page 179



<80

<81

<82

<83

Mz 23 2012-09-19

=(1142)¢] 2w dol(overlay) HAA7E stz Gt AT AHAE~
(capacitance)& A8} 53] v,

o714, eHdel(overlay) A, AR FHHES F o9 F& IHT
w Zh Fol A, 8, #, ¢ WFoR AZTE(hift)Ee B FHEe 990 4
2 AAT F5 49y g2A Hed, o T 49 AolE oudy.
ol overlay) HA= 7]dd Add oz THFE P, LE gL T8ty
(photo lithography) &Ao= HHYE v, 713} vz vli L&A (miss
align) L 7183 =97] Abo]o] vja Al Foz Qs 24T 4+ §lrk, o]F
& eH#ol(overlay) HAE #Ee] dAstH digFe] HEs FA Atsts
Azl A A el e B YA 2T 4 gl dEo] A4

Fzstd, 2E8A ANAHCst) 9] 4 A=(1141, 1442) Aol o] 7

£ 6

o

A E A (capacitance) = tF29] 34 10] s ZAHHT. 434 1914 (= 7
S A | A (capacitance), &2 FANT, A FHEE F AZ(1141, 1442)Y HF

S VeI dE % AS(1141, 1442) Aleld] 7182 vl

5, 2 dge o A 9@ AEA AMAECst) o] ARAEAE A

EX1003

BOE
Page 180



<84

<85>

<86

Mz 23 2012-09-19

2 AlClE HBEF(1032)9] FA4T e, S5 A(1141) 2 A5 AS(1142) 9 A

fi

d 3 AS1D 82 Y A50142)9 FHE 499 94 Aol 98 259
ohomhebA, F WS04, 1442)9] THE G 9F A7 wsksts A ARA

© ~(capacitance) 7k @EFA A "}, oA Ew, 5 A5 2 AF ASY o

glo] Har FAE= Ay AHNAE A (capacitance) = 8

Akt DA g
ol@7A AFMAEA(capacitance) 7t A A 9 AAZ D= M(color) o]}
ZE EAAe] s A Ha 7] wd B4 EH e o] AstEn
ojg} Ze BAREL AAsy) Hsted, E dwe o HAAdd 9 §7] @
F BA FAE ddHSHclosed curve) o] 2EE R AFE420)E 78IS A
FoA=1142)8 2dste 2EeA AHAHAECst)S Tl F d501141, 1142)
Atolell 2wjdlo] HAyp EAsE G, G dAF ANAE 2 (capacitance) E
A= 114D0] AAE AR HEGEEEF) LR A
7(b)E &5 AF(114D0] AAE HA R
o} ol (Yo g A=EFH A$E

Aola, = Tle)e P As

(114D)o] 2AE AARY 2EFZH}) 0 Z AZEY ALE Y Aoy, =
(= 3 F=(114D)0] A" ARy 45 ez AZEH
TE Xé};_b =z

= A4 A e W9 el ZAse], o7 a2}

AS(1142) 2] ATFHE2007F 3 A543 FHH= ¥

EX1003

BOE
Page 181



H= 9A 0 2012-09-19
9 W 4 gk, gvkskE, AR AF(1142) 9 AFE(420) 7 &F AF(1141D)

FHEA S EAA AMEZEV e E B, 92 =50E6) B Al =5 7Y
@61 A EAZE A S RV FTFA gE g doenE 2o
BelAl= =g dvk. @, a5 A=(114D) dASE AN A=(1142) 0] FHEH
HalAl AN A=(1142) 9 Wole ey A=(114D9] delsk 274 & & ey,

A AZEZ 2AsH g = A A E 2 (capacitance) 7F FA AASHA FAE

<87> = 79 4 Ae-E AuEE, s Ao A" HAES A, 8§,

#F, $= NEZEH Ayets, @4 AN d50142)0] % A =(1141) AASE F

AE 1, A5 AF1142)9 AT5A2007F &4 s A5 F357] gE

<88> A, & 7oA s H=014De] AEE" AE ZEAEH oW, ol

<89> £ 2Es 94 1A vbel mEl vper e A g Sl dwetd AT, &

ofell FAsHE AE 47 ol FHolrt

BOE
EX1003 Page 182



Mz 23 2012-09-19

<90> 141 o] ~704 16: "o]Hd
200 =78 Ak 241 A7MA
26 7% AL 340 2F Alo]A
36 A4 =& T1: 7% 8k Ed =]

T4 273 e BAAsE 150 53 Alo] wek EdA sl

To: 2F Aof dep EJALH

BOE
EX1003 Page 183



Mz 23 2012-09-19

[53 3791

(37 11

(472 2]

A1gol oA,

BOE
EX1003 Page 184



© 2012-08-18

24

=
=

Al

~

m@O
=
) %O

B

A3F] oA,

o]

;73:[1-601- 5]

[

A1l qleofA,

27 AN FRH=E WA

A =E o] 7],

ol
Wi
mll
-
I

e
i)

1%0
wir
ol

™

il

(A% 6]

o lolA,

1

Toe
L0

Al

EdALH=

il

(R:9

SN

A28 ool

43-80

BOE
Page 185

EX1003



4+ 7]

H=E A © 2012-09-19
Aol g1o14,
47) wg we EdXsEY B A= @S 47 Sy A3 FUF
off A AL 5O s vy

AgE A7 7 =Y EWAALE
of A7 & AClE A5l deEsis g uper

A5t 5
Aow s v

7] %,
A7) 713 el alE ALEE S
N»7] 43]12 = Ak

43-81

BOE

EX1003 Page 186



© 2012-08-18

24

=
=

Al

te el E

3

3 WA

Fibel shoh EdA 2

B

A7) dolgds daEr Hojk

o

2 Ab7] A2

s A=,

(% 111

o glofA],

@

A0

7 ATRE

43-82

BOE
Page 187

EX1003



1 2012-09-18

24

=
=

Al

A0l heiA,

gmo

=
%@.O

o8

&

x/(‘]

s
it

T3 131

JNO

[

Aj12gkol flojA],

ol

(7 14]

A 108 o] A,

TR
5!

—

N©

re
&3

A48 el Qloja],

n

B whet ER A2 o

0l =
RAT

o]

w
T

o]

LA

43-83

BOE
Page 188

EX1003



Mz 23 2012-09-19

Hoz AAgE 57 T

i

Fol 47 s 439 A7)

AFe 47 B% 437 5YE
of 848 AL FAoR S 47 2 BA EA
(3% 171
AL4ze] go1A,
7] et ERA2EE
o7 24 AFo) wek deslol 2713 A% 7] TF UG EAA2E
o 7

]

28] A7) a4 A5

W) 2718 v EdA2HY 2718 AoE AFe B SR AFH ¥
Az WAE AL BH0T e 7] B EA A
(473 191
ALage] go1A,
43-34

BOE

EX1003 Page 189



Mz 23 2012-09-19

A7 20 Az o d25o] F7] dolg AEE 4] 7 WE EdA

~Hz HAdsts 294 v EdAs

A

)
e
)
e

o
oh
rle
et
fille

g0z

rlr

7]

T EA AAL

BOE
EX1003 Page 190



© 2012-08-18

24

=
=

Al

[2oFA]

or
o

nr

i
o

Ay FHAHES

-,
/\4
s

4717

~HZ

A

=
i)l
(=l
o

1o

bt

3]

s} ol w

—_=
=

7

d

e

o

3 4]

[x=]

1

43-86

BOE

Page 191

EX1003



[EH]
[= 1]
26
ELVDT\;—
Cst? 34
—Cst
Cst1~77 I5
18 82 D2 SEHHE__LE"
Dm G5
G2
12 ﬂyl [:’\91
g1
D3 53
2; 15700
Sn .
14
T T
_ é —~D4 86~
R L stﬂkes
20—
Vi

o I ‘ T OLED

ELVSS

Mz 24X

© 2012-09-19

EX1003

BOE
Page 192



16 Dn ELVDD 2¢
N Y
%

N

N

Mz 24X

© 2012-09-19

EX1003

BOE
Page 193



© 2012-09-19

24

=
=

Al

[= 3]

43-89

BOE
Page 194

EX1003



Mz 23 2012-09-19

43-40

BOE
EX1003 Page 195



© 2012-09-19

24

=
=

Al

o ]

fos—p 1)

1082 bt 777772

1031 "7y

.
3
SE——

/
1325 132d
136s 132 136d

A
132

142d r 1425

146d 142c 148s
142

43-41

BOE
Page 196

EX1003



[= 6]

7 Ea
i i =

% L .
14 1142

BOE
EX1003 Page 197



2012-09-19

24

=
=

Al

-
B

(a)

420

1141 1142

7

SNNE

Y+

420

1141 1142 -

420 1141 1142

o
7 A
\m\\w

Lt

P

420 1141 1142

35

R G A S

BOE
Page 198

EX1003



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 |
15/707,884 09/18/2017 Won-Se Lee 145709/411598
CONFIRMATION NO. 6428
23363 PUBLICATION NOTICE

Lewis Roca Rothgerber Christie LLP

PO BOX 29001 N TSR ATQF R

Glendale, CA 91209-9001 0o0se

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

Publication No.US-2018-0006103-A1
Publication Date:01/04/2018

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/707,884 09/18/2017 2811 3200 145709/411598 40
CONFIRMATION NO. 6428
23363 FILING RECEIPT

PO BOY 0001 T e T R ML R

Glendale, CA 91209-9001
Date Mailed: 09/28/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Won-Se Lee, Yongin-si, KOREA, REPUBLIC OF;
Won-Kyu Kwak, Yongin-si, KOREA, REPUBLIC OF;
Se-Ho Kim, Yongin-si, KOREA, REPUBLIC OF;
Applicant(s)
Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 23363

Domestic Priority data as claimed by applicant
This application is a CON of 15/064,526 03/08/2016 PAT 9768241
which is a CON of 13/801,937 03/13/2013 PAT 9299730

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2012-0104215 09/19/2012

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/27/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/707,884

Projected Publication Date: 01/04/2018

Non-Publication Request: No

Early Publication Request: No

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

Preliminary Class
257

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the 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
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/707,884
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
L?g?RLWﬁIgQ;MS 40 minus 20= 20 OR |x 80 - 1600
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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 3200
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) 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 =
[Tm} (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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on September 18, 2017 af or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Sfﬁﬁ %b\&

Lisa Fluhr
Inventor . Won-Se Lee €t al.
Application No. : To Be Determined
Filed . September 18, 2017
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE AND QRGANIC LIGHT-
EMITTING DIODE DISPLAY
Grp./Div. : To Be Determined
Examiner : To Be Determined
Docket No. . 145709

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS

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

Commissioner:

IN ACCORDANCE WITH 37 CFR 1.5

Post Office Box 29001
Glendale, CA 91209-9001
September 18, 2017

Attached herewith is a General Power of Attorney for the above-identified patent application.

JEJ/Idf

LFLUHR 102358038.1-*-09/18/2017 11:55 AM

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By 9 ? Q —
Jun-Young E. Jebn—
Reg. No. 43,693
626/795-9900
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Doc Cade: PA.

k. PTO/AIA/82B (07-13)
Document Descnphon- Power of Attomey Appraved for use through 11/30/2014. OMB 0651-0051
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1935, no persons are required o respond to a collection of infarmation unless il displays a valid OMB control pumber

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The bexes above may be left blank if information is provided on form PTO/AIA/B2ZA.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/four attorney(s) or agent(s), and
to fransact all business in the United States Patent and Trademark Office connected therawith for the application referenced in
the attached transmittal letter {form PTO/AIA/B2A} or identified above:

oR 23363

D | hereby appoint Practitioner{s) named in the attached list {form PTO/AIA/82C) as my/our attomey(s) or agent{s), and to transact
all business In the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter {form PTO/AIA/82A) or identified above. (Note: Complste form PTO/AIA/S2C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR R
D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | state | Zip
Country
Telephone l Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}:

SAMSUNG DISPLAY CO., LTD.

D Inventor or Joint Inventor (title not required below)
D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign {provide signer’s fitle if applicant is a juristic entity)

l:l Person Who Oiherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b){2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

BIGNATURE of Applicant for Patent
The undersigned (whose litle is supplied below) is authorized to act on behaif of the applicant (e.g., where the applicant is a juristic entity).

Signature %@MML [ Date (Optional) I
Name Dong-% Lee
Title Group Leader, [P Prosecution Group

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33, See 37 CFR 1.4 for signature requirements
and certifications, If more than one applicant, use mulliple forms,

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtzin or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governad by 35 U.8.C. 122 and 37 CFR 1.1t and 1.14, This coflection is estimaled {o take 3 minutes to complets,
including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments an the amount
of time you require fo complete this form andior suggestions for reducing this burden, should be sent to the Chief infarmation Officer, U.S. Patent and Trademark Office, U.S.
Depariment 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.Q. Box 1450, Alexandria, VA 22313-14560.

if you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmifted to the United States Patent and

Trademark Office on September 18, 2017 af or b w59 p.m. Pacffic_Time under the Rules of
37CFR§ 1.8 ey { AL
. Lisa Fluhr ]
Inventor{s) . Won-Se Lee et al.
Application No. : To Be Determined
Filed . September 18, 2017
Title : THIN FILM TRANSISTOR ARRAY SUBSTRATE
AND ORGANIC LIGHT-EMITTING DIODE DISPLAY
Grp./Div. : To Be Determined
Examiner : To Be Determined
Docket No. 1 145709

INFORMATION DISCLOSURE STATEMENT
FOR A CONTINUING NON-CPA APPLICATION

Commissioner for Patents Post Office Box 29001
P.0O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 September 18, 2017

Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98, enclosed is an
information disclosure statement. The references listed thereon are not enclosed because they were
of record in a parent application, Application No. 15/064,526, filed March 8, 2016.

It is respectfully requested that these references be considered in the examination of this
application, and identified in the list of references cited on the patent issuing on this application.
Applicant also requests that an initialed copy of the information disclosure statement be entered in the
application file and returned to applicant with the next communication from the Office in accordance
with MPEP § 609.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

o9 S\O/

Jun- mefg E. Jeon
Reg. No. 43,693
626/795-9900

JEJ/df

Information Disclosure Statement
LFLUHR 102357717.1-*-09/18/2017 11:42 AM
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FORM PTO/SB/0BA/B (10-01) Attorney Docket Number | 145709
Substitute for PTO-1449A/B
Application Number To Be Determined
INFORMATION DISCLOSURE PP
‘ Filing Date September 18, 2017
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 Cite | 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.
9,299,730 B2 03-29-2016 Lee et al.
2008/0072005 A1 04-03-2008 Tseng
2012/0146004 A1 06-14-2012 Lee et al.
2013/0063330 A1 03-14-2013 Eom
FOREIGN PATENT DOCUMENTS
Forejgn Patent Decument
Country Code® - Number® - Kind Publication Name of Patentee or T
EXAMINER | Cite |Code® Date Applicant of Cited {(v)
INITIALS | No.! | (If Known) MM-DD-YYYY 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 article, title of the item (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

LFLUHR 102358118,1-*-09/18/2017 12:05 PM

EXAMINER
SIGNATURE

DATE
CONSIDERED

mark here if English Language Translation is attached.

not considered. Include copy of this form with next communication to a
Codes of USPTO Patent Documents at www.pto.gov or MPEP 801.4,

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEF 609; Draw line through citation if not in conformance and
gplicant. 'Applicant's unique citation designation number (optional). 2See Kinds
Enter Ofiice 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 the Emperor must precede the serial number of the patent document.

5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check

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

JEJ/Idf

Sheet 1 of 1
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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-Young E. Jeon/Lisa Fluhr
Attorney Docket Number: 145709/411598
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 20 80 1600
Miscellaneous-Filing:
Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 3200
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Electronic Acknowledgement Receipt

EFS ID: 30398554
Application Number: 15707884
International Application Number:
Confirmation Number: 6428

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/Lisa Fluhr

Filer Authorized By:

Jun-Young E. Jeon

Attorney Docket Number: 145709/411598
Receipt Date: 18-SEP-2017
Filing Date:
Time Stamp: 18:57:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $3200

RAM confirmation Number

091917INTEFSW19010500

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 . . .
Number Message Digest | Part/.zip| (if appl.)
68424
1 Transmittal of New Application 145709_201 ggg_; 8_APPTRAN no 3
: 1f60235030fbb 18af71881391bbff8f991bc0|
226
Warnings:
Information:
1828907
2 Application Data Sheet 145709_2017-09-18_ADS.pdf no 9
a09c6166c46213e89e3847b04f9c074482e
748fc
Warnings:
Information:
280764
145709_2017-09-18_CON_APP.
3 o yes 29
p b1d61ba695e369bab29c8728256bd46dd 1
ec93ec
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 22
Claims 23 28
Abstract 29 29
Warnings:
Information:
4160725
4 Drawings-only bIaFk and white line 145709 2017-09-18_DWGS.pdf no 7
drawings
27e5dab581487105de91e2097db504c447|
aB8aaeb
Warnings:
Information:
92974
. . 145709_2017-09-18_PARENT
5 Oath or Declaration filed iy - - no 3
DEC_ASSIGdif 8c19351d6490e4dc47164e04bb4c300240]
Ocabde
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Warnings:

Information:
47084
6 Power of Attorney 145709 _2017-09-18 POA.PDF no 2
369c9e1676c6d 26ach88329f7a1c94a14809
f38f
Warnings:
Information:
35684
7 145709_2017-09-18_IDS.PDF yes 2
1caec9695dds5f8d65ed 9d6591ab40193067|
2a400
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form (SB08) 2 2
Warnings:
Information:
36773
8 Fee Worksheet (SB06) fee-info.pdf no 2
€5685be3c4bB89d5931b442c63c73ba094cf|
6432a
Warnings:
Information:
Total Files Size (in bytes){ 6551335

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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UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1,53(b})

{ hereby certify that this comespondence is being EFS-Web fransmitfed fo the United States Patent
and Trademark Office on September 18, 2017 at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.
§ o NL’“’VL\L

Lisa Fluhr {
Docket No. : 145709
Inventor(s) : Won-Se Lee et al.
Title :  THIN FILM TRANSISTOR ARRAY SUBSTRATE AND ORGANIC LIGHT-EMITTING
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authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
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1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)
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(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
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B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).
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copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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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 }

If the applicant is the inventor (or the remaining jeint 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 Legal Representative under 35 U.S.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Bamsung Display Co., Lid.

Mailing Address Information For Applicant:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City ongin-si, Gyeonggi-do State/Province

Country ‘ KR Postal Code 17113
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee 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.
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Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

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

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [jJun-Young E. Jeon/ Date (YYYY-MM-DD)| [2017-09-18
First Name Pun—Young E. Last Name | Peon Registration Number 3693
Additional Signature may be generated within this form by selecting the Add button.
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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.5. 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.SC. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

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

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.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 1.5.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., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn 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.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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THIN FILM TRANSISTOR ARRAY SUBSTRATE AND
ORGANIC LIGHT-EMITTING DIODE DISPLAY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Application No. 15/064,526, filed
March 8, 2016, which is a continuation of U.S. Application No. 13/801,937, filed March
13, 2013, now U.S. Patent 9,299,730, which 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 entire contents of all of which are incorporated herein

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

-
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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 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.
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[0010] The driving voltage line may be coupled to the upper electrode through
another contact hole in the inter-layer insulation film.

[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 at least 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.

[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 signal.

[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
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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 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 include a driving TFT arranged to overlap with
the capacitor. A driving gate electrode of the driving TFT may include the lower
electrode.

[0021] The at least 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 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 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.

-4-
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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. 1 is 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 IlI-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

[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 addition, 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 shown in 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 16, 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
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T6, 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 D6 thereof is electrically coupled to the anode of the OLED. The
operation control TFT T5 and the light-emitting control TFT T6 are concurrently (e.qg.,
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.

8-
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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 signal
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 the 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 signal 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 Vith 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. 3 is a cross-sectional view through the
line M-IT 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 T8, 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.

-11-
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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 elecirode 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
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of 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 146d. 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
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source region 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 (Si0Oy), 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] The 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 film 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 (PEDQOT). In addition, the organic light-emitting layer may be
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formed of a multi-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 other 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
(C=¢
[0098] d 1)

[0099] That is, 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 electrode 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 designed 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] While 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 thin film transistor including a first gate electrode and a first
channel region overlapping the first gate electrode, the first gate electrode and
the first channel region being spaced apart from each other with a first
insulating layer therebetween;

a second thin film transistor including a second gate electrode and a
second channel region overlapping the second electrode, the second gate
electrode and the second channel region being spaced apart from each other
with the first insulating layer therebetween;

a second insulating layer disposed on the first and second gate electrode;

a first metal pattern overlapping the first gate electrode, the first metal
pattern and the first gate electrode are spaced apart from each other with the
second insulating layer therebetween;

a third insulating layer disposed on the first metal pattern; and

a connection member disposed on the third insulating layer and

electrically connecting the first gate electrode and the second thin film transistor.

2. The TFT array substrate of claim 1, wherein the first metal pattern
includes an opening, and a portion of the connection member overlaps the opening in

a plan view.

3. The TFT array substrate of claim 2, wherein at least one of the second
and third insulating layers includes a node contact hole overlapping the opening, and
the portion of the connection member is connected with the first gate electrode through

the node contact hole.

4. The TFT array substrate of claim 3, wherein a size of the opening is

greater that a size of the node contact hole in a plan view.

23-

BOE
EX1003 Page 248



10

15

20

25

145709/411598

5. The TFT array substrate of claim 4, wherein the second and third
insulating layers contact each other in a region between the first metal pattern and the

portion of the connection member in a cross-sectional view.

6. The TFT array substrate of claim 2, wherein an entire area of the opening

overlaps the first gate electrode in a plan view.

7. The TFT array substrate of claim 1, wherein the first channel region

includes a bent portion.

8. The TFT array substrate of claim 7, wherein the first channel region

includes at least two bent portions.

o. The TFT array substrate of claim 7, wherein the first channel region is

curved in a"S " shape.

10. The TFT array substrate of claim 7, wherein the first channel region

curved in a zigzag shape.

11. The TFT array substrate of claim 1, further comprises a driving voltage
line on the third insulating layer, the driving voltage line is connected to the first metal

pattern through a first contact hole of the third insulating layer.

12. The TFT array substrate of claim 11, wherein the first contact hole

includes a plurality of first-sub contact holes.

13. The TFT array substrate of claim 12, wherein at least one of the plurality

of first-sub contact holes overlaps the first channel region in a plan view.

14. The TFT array substrate of claim 1, further comprises a first gate line

electrically connected to the second gate electrode.
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15. The TFT array substrate of claim 14, wherein the second thin film
transistor further comprises a first region adjacent to a side of the second channel
region and a second region adjacent to another side of the second channel region, and
the first region is electrically connected to the first gate electrode via the connection

member.

16. The TFT array substrate of claim 15, wherein the first thin film transistor
further comprises a third region adjacent to a side of the first channel region and a
fourth region adjacent to another side of the first channel region, and the second region

is electrically connected to the fourth region.

17. The TFT array substrate of claim 14, further comprises a second gate
line, and a third thin film transistor, the third thin film transistor including a third gate
electrode and a third channel region overlapping the third electrode, the third gate
electrode and the third channel region being spaced apart from each other with the first
insulating layer therebetween, and wherein the second gate line is electrically

connected to the third gate electrode.

18. The TFT array substrate of claim 17, further comprises a initialization
voltage line, wherein the third thin film transistor further comprises a fifth region
adjacent to a side of the third channel region and a sixth region adjacent to another
side of the third channel region, and the sixth region is electrically connected to the

initialization voltage line.

19.  The TFT array substrate of claim 18, wherein the fifth region is electrically

connected to the first gate electrode via the connection member.

20. The TFT array substrate of claim 18, wherein the initialization voltage line

extends in same direction as the first gate line.

21. The TFT array substrate of claim 18, wherein the initialization voltage line

is formed of a different layer from the first gate line.
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22. A display device comprising:

a substrate;

a first scan line disposed on the substrate;

a data line crossing the first scan line;

a driving voltage line crossing the first scan ling;

a pixel circuit electrically connected to the first scan line, the data line and
the driving voltage line; and

an organic light emitting diode (OLED) electrically connected to the pixel
circuit, the OLED including a first electrode, organic light-emitting layer and a
second electrode,

wherein the pixel circuit comprises:

a first thin film transistor including a first channel region, a first drain
region adjacent to a side of the first channel region, a first source region
adjacent to another side of the first channel region, and a first gate electrode;

a second thin film transistor including a second channel region, a
second drain region adjacent to a side of the second channel region, a second
source region adjacent to another side of the second channel region, and a
second gate electrode overlapping the second channel region, wherein the
second gate electrode and the second channel region is spaced apart from
each other with a first insulating layer therebetween and the second gate
electrode being electrically connected to the first scan line;

a storage capacitor including a first metal pattern and a second metal
pattern overlapping with a second insulating layer therebetween, wherein the
first metal pattern overlaps the first channel region and spaced apart from the
first channel region being with the first insulating layer therebetween; and

a connection member connecting the first metal pattern and the second
drain region, the connection member and the second metal pattern being apart
from each other with a third insulating layer therebetween,

wherein the first metal pattern is configured to operate as the first gate

electrode.
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23. The display device of claim 22, wherein the second metal pattern)

includes an opening overlaps the first metal pattern in a plan view.

24.  The display device of claim 23, wherein at least one of the second and
third insulating layers includes a node contact hole overlapping the opening, and a
portion of the connection member is connected with the first metal pattern through the

node contact hole.

25. The display device of claim 24, wherein a size of the opening is greater

that a size of the node contact hole in a plan view.

26. The display device of claim 25, wherein the second and third insulating
layers contact each other in a region between the second metal pattern and the portion

of the connection member in a cross-sectional view.

27. The display device of claim 22, wherein the first channel region has a

serpentine shape.

28. The display device of claim 27, wherein the first channel region includes

at least one bent portion.

29.  The display device of claim 22, wherein the driving voltage line extends

along in same direction as the data line.

30. The display device of claim 22, the second metal pattern and the driving

voltage line have the same voltage level.

31. The display device of claim 22, wherein the connection member includes

the same material as the driving voltage line.

27-

BOE
EX1003 Page 252



10

15

20

25

145709/411598

32. The display device of claim 22, wherein the driving voltage line is
disposed on the third insulating layer, and connected to the second metal pattern

through a first contact hole of the third insulating layer.

33. The display device of claim 32, wherein at least a portion of the first

contact hole overlaps the first channel region in a plan view

34. The display device of claim 22, wherein the first electrode of the OLED

overlaps the storage capacitor.

35. The display device of claim 22, further comprises a second scan line and
a third thin film transistor, wherein the third thin film transistor including a third gate
electrode electrically connected the second gate line, a third channel region
overlapping the third electrode with the first insulating layer therebetween, a third drain
region adjacent to a side of the third channel region, and a third source region adjacent

to another side of the third channel region.

36. The display device of claim 35, wherein one of the third drain and source

regions is connected to the second drain region.

37. The display device of claim 36, the first metal pattern is electrically

connected to one of the third drain and source regions via the connection member.

38. The display device of claim 36, further comprises a initialization voltage
line, wherein the other of the third drain and source regions is connected to the

initialization voltage line.

39. The display device of claim 38, wherein the initialization voltage line

extends in same direction as the first gate line.

40. The display device of claim 22, the data line is adjacent to a side of the
driving voltage line and the connection member is adjacent to another side of the

driving voltage line, in a plan view.
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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.

LFLUHR 102356586.1-%-09/18/2017 11:25 AM
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