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DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
This action is responsive to the claim for U.S. Patent Application No. 15/838,138

filed on December 11, 2017.

Priority
Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.

119 (a)-(d). The certified copy has been filed.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on December 11, 2017
was filed and the submission is in compliance with the provisions of 37 CFR 1.97.

Accordingly, the information disclosure statement is being considered by the examiner.

Drawings

The drawings submitted on December 11, 2017 are accepted.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —
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(a2)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

Claim 1 rejected under 35 U.S.C. 102(a)(2) as being anticipated by Lee et al. (US
Patent Application Publication No. 2014/0167009).

In claim 1, Lee discloses (see Fig. 8) "a display apparatus comprising: a thin-film
transistor (DT) comprising a source electrode (232), a drain electrode (234), and a gate
electrode (226); a data line (236) in a layer different from the source electrode (232), the
drain electrode (234), and the gate electrode (226), wherein the data line (236) is
configured to transmit a data signal; and a shield layer (239) between the data line (236)

and a component of the thin-film transistor (DT).” Para. 0096-97.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to STEPHEN C. SMITH whose telephone number is 313-
446-4914. The examiner can normally be reached on Monday - Friday 7:30-4:00 PM
EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Loke can be reached on 571-272-1657. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for

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

/S. C. S./
Examiner, Art Unit 2896

/CHEUNG LEE/
Primary Examiner, Art Unit 2896
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/838,138 12/11/2017 2811 1600 148454/411598-03044 1 1
CONFIRMATION NO. 4358
23363 FILING RECEIPT

ho BOX s00r e et LLP LA

Glendale, CA 91209-9001
Date Mailed: 01/04/2018

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)

Yangwan Kim, Yongin-si, KOREA, REPUBLIC OF;

Wonkyu Kwak, Yongin-si, KOREA, REPUBLIC OF;

Jaedu Noh, Yongin-si, KOREA, REPUBLIC OF;

Jaeyong Lee, 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 14/660,813 03/17/2015 PAT 9842892

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 10-2014-0100700 08/05/2014

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: 01/02/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/838,138

Projected Publication Date: 04/12/2018
Non-Publication Request: No

Early Publication Request: No
Title

DISPLAY APPARATUS
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
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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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Attorney Docket Number 148454

Aoplicati :
INFORMATION DISCLOSURE pplication Number To Be Determined

Filing Date December 11, 2017
STATEMENT BY APPLICANT

Inventor(s) Yangwan Kim, 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 OR ISSUE DATE
INITIALS No.' | Number - Kind Code’ (If Known) MM-DD-YYYY NAME OF PATENTEE
7,046,282 B1 05-16-2006 Zhang et al.
8,471,973 B2 06-25-2013 Lin et al.
2003/0202267 A1 10-30-2003 Yamasaki et al.
2004/0252088 A1 12-16-2004 Kawachi et al.
2005/0068310 A1 03-31-2005 Ishii
2007/0029644 A1 02-08-2007 Nakagawa
2007/0228389 A1 10-04-2007 Hsu et al.
2009/0009441 A1 01-08-2009 Yamamoto et al.
2010/0110050 A1 05-06-2010 Park et al.
2011/0102693 A1 05-05-2011 Oomura
2012/0074423 A1 03-29-2012 Kanegae
2012/0229438 A1 09-13-2012 Fujita
2013/0235020 A1 09-12-2013 Kim et al.
2014/0062990 A1 03-06-2014 Zhang
2014/0070184 A1 03-13-2014 Shin
2014/0098078 A1 04-10-2014 Jeon et al.
2014/0167009 A1 06-19-2014 Lee et al.
2015/0177578 A1 06-25-2015 Uramoto
2015/0364500 A1 12-17-2015 Cheng et al.
FOREIGN PATENT DOCUMENTS

Foreign Patent Document T®

EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v )

INITIALS No.! (If Known) MM-DD-YYYY Applicant of Cited Document

EP 1365277 A2 11-26-2003 Murade

EXAMINER DATE

SIGNATURE CONSIDERED

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). “See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4, °Enter Office that issued the document, by the two-letter cade (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/smv
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Attorney Docket Number 148454

Application Numb ToBeD [
INFORMATION DISCLOSURE ppTication Yumber 0 Be Determined

Filing Date December 11, 2017
STATEMENT BY APPLICANT

Inventor(s) Yangwan Kim, et al.

(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined

FOREIGN PATENT DOCUMENTS

Foreign Patent Document T
EXAMINER Cite Country Code® - Number” - Kind Code® Publication Date Name of Patentee or ( v )
INITIALS No." (If Known) MM-DD-YYYY Applicant of Cited Document
EP 2 693 481 A2 02-05-2014 Kim et al.
KR 10-2005-0021887 ' 03-07-2005 Ishii Corresponds to
U.S. Pub. No.
2005/0068310 A1
listed above
KR 10-2010-0049901 05-13-2010 Park et al. Corresponds to
U.S. Pub. No.
2010/0110050 A1
listed above
KR 10-2012-0048531 05-15-2012 Kanegae Corresponds to
U.S. Pub. No.
2012/0074423 A1
listed above
KR 10-2012-0103463 09-19-2012 Fujita Corresponds to
U.S. Pub. No.
2012/0229438 A1
listed above
KR 10-2014-0035156 03-21-2014 Shin Corresponds to
U.S. Pub. No.
2014/0070184 A1
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.
EPO Search Report dated December 11, 2015, for corresponding European Patent
application 15176212.7, (9 pages)
KIPO Office action dated October 1, 2015, for Korean priority Patent application 10-2014-
0100700, (4 pages)
KIPO Notice of Allowance dated April 11, 2016, for Korean priority Patent application 10-
2014-0100700, (6 pages)

SMV 103016275.1-*-12/11/2017 11:03 AM

EXAMINER DATE
SIGNATURE CONSIDERED

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. 1Applicant‘s unique citation designation number (optional). *See 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 WIPO Standard ST.16 if possible. SApplicant is to place a check
mark.here if English Language Translation is attached.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Filer:

Peter C. Hsueh/Si Vuong

Attorney Docket Number:

148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)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:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600




Electronic Acknowledgement Receipt

EFS ID: 31193291
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Peter C. Hsueh/Si Vuong

Filer Authorized By:

Peter C. Hsueh

Attorney Docket Number:

148454/411598-03044

Receipt Date: 11-DEC-2017
Filing Date:
Time Stamp: 19:14:44

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600

RAM confirmation Number

121217INTEFSW19153000

Deposit Account

Authorized User

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




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
357045
1 Transmittal of New Application 148454_CONAppI|cat|onTrans no 3
mittal.pdf
€911bdfb0f144c1655273d18d960feal c3e4|
6640
Warnings:
Information:
223385
2 Power of Attorney 148454_POA.pdf no 2
804f1d59bec0c27f109801dd918c03f4fabd
3bab
Warnings:
Information:
146412
3 QOath or Declaration filed 148454 _ParentDec_030315.pdf no 3
edfof8b3a7ef785a68e3e102d09b1b8ef846]
Warnings:
Information:
1828889
4 Application Data Sheet 148454_ADS.pdf no 9
799bb19e4d1daead4ddbidcce7763%cd 97
6ecfo4
Warnings:
Information:
183619
5 148454_CONApplicationAsFile yes 31
d.pdf
67209f7efd80cbfa5985dcfb0e67b857a87af|
02c
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 29
Claims 30 30
Abstract 31 31




Warnings:

Information:

328054
Drawings-only black and white line 148454_CONDrawingsAsFiled.
6 . no 12
drawings pdf
612745e2edc3ebbb0eed590966f4c4100a4]
90688
Warnings:
Information:
314705
7 148454_IDS_121117.pdf yes 3
70c2e95410317e2b51df9d4ee3321995e0¢|
03eab
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form {(SB08) 2 3
Warnings:
Information:
35127
8 Fee Worksheet (SB06) fee-info.pdf no 2
aafd8938b687657907ceabed52dfb5281dd
Warnings:
Information:
Total Files Size (in bytes): 3417236

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.




UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b))

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on December 11, 2017 -at or before 11:59 p.m. Eastem Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong v

Docket No. : 148454
Inventor(s) : Yangwan Kim, et al.
Title . DISPLAY APPARATUS
ADDRESS TO: Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450 December 11, 2017
1. X FEE TRANSMITTAL FORM
2. IF A CONTINUING APPLICATION

X This application is a continuation of patent application No. 14/660,813.

Prior application information: Examiner Stephen C. Smith; Group Art Unit: 2896.

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

3. APPLICATION COMPRISED OF

Specification
31 Specification, claims and Abstract (total pages)

Drawings
12 Sheets of formal drawing(s) (FIGS. 1 to 12)

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

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

Application Data Sheet
X Newly executed ADS
Unexecuted ADS

4, Microfiche Computer Program (Appendix)



UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Docket No.: 148454

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

Paper Copy (identical to computer copy)

Statement verifying identity of above copies

APPLICANT(S) STATUS UNDER 37 CFR § 1.27 or 1.29

Appli%:_aYnt(s) and any others associated with itthem under § 1.27(a) are a SMALL
ENTI
Applicant(s) and any others associated with it/them under § 1.29(a) are a MICRO
ENTITY '

Certification of Micro Entity Status (Gross Income Basis)

7. ALSO ENCLOSED ARE

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

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP
By /Z’fk

Peter C. Hsueh

Reg. No. 45,574
626/795-9900

LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001



FEE TRANSMITTAL
UTILITY PATENT APPLICATION

DATE: December 11, 2017

Docket No. : 148454 ' Duplicate __
Inventor(s) : Yangwan Kim, et al.
Title . DISPLAY APPARATUS
FEE CALCULATION
. .  CLAIMS AS FILED
. ‘ . Rate o , ,
Total Claims 0 x $80.00 $40.00 $20.00 $0.00
Independent Claims 1-3 = 0 x $420.00 $210.00 $105.00 $0.00
Multiple-Dependent Claims Fee $780 00 $390.00 $195.00 $0.00
- Large Entlty Small Entliy ‘Micru Ehtity
_Rate Rate Rate - Fee
Basic Filing Fee $280 00 $70.00 $70.00 $280.00
Search Fee $600.00 $300.00 $150.00 $600.00
Examination Fee $720.00 $360.00 $180.00 $720.00
; I , . : - ‘ ‘
Num ero each
- or fraction ‘
EFS : : - oo - ' .
Paper Size Total  Extra whole v Small Entity || Micro Entity
Equivalent Sheets Sheets _number : . Rate o Rate _Fee
43*75 =33-100 = 0/50 =0 0 X $400 00 $200.00 $100.00 $0.00
T : - e OTHER =
: ‘ Large Entit Small Enti icro Enti
o / . & . lrgl{:at: ? maRa: by Rate i Fee
Late Submission of Oath/Declaration Fee $140.00 $70.00 $35.00 $0.00
Non-Electronic Filing Fee $400.00 $200.00 $200.00 $0.00
TOTAL AMOUNT OF FEES $1,600.00
List Independent Claims: 1
METHOD OF PAYMENT
X Submitted herewith is the fee of $1,600.00.
X The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17

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

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

oy P L

Peter C. Hsueh
Reg. No. 45,574
626/795-9900
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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 December 11, 2017 at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong [
Inventor : Yangwan Kim, et al.
Application No. : To Be Determined
Filed . December 11, 2017
Title . DISPLAY APPARATUS
Grp./Div. . To Be Determined
Examiner . To Be Determined
Docket No. . 148454

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS
: IN ACCORDANCE WITH 37 CFR 1.5

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 December 11, 2017

Commissioner:
Attached herewith is a General Power of Attorney for the above-identified patent application.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By %—\y

Peter C. Hsueh
Reg. No. 45,574
626/795-9900

PCH/smv
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Doc Code: PA..

b FPTOIAIABRE (07-13;
Document Description: Power of Attorney Approved far use thicugh 11/30/2014, OMB 0551-0051

U.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reduttion Act of 1996, no persens are required 1o rgspond to & coliection of information unfess i displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application dentified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left biank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our aftorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTOQ/AIA/B2A) or identified above, |~

oR 23363

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/B2C) as my/our attorney(s) or agent(s), and to transact
all business in the United Siates Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter {form PTO/AIA/B2A) or identified above. (Note. Complete form PTO/AIA/B2C )

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

D The address associated with Customer Number: o g
OR

Firm or
Individual Name

Address

City [ State I Zip

Country

Telephone f 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 (titte 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 title if applicant is a juristic entity)

D Person Who Otherwise 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)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature e | Date (Optional) |
Name Dong-r o Lee
Title Group Leader, IP Prosecution Group

NOTE: Signature - This form must be signed by the appiicant in accerdance with 37 CFR 1.33. S8ee 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple farms.

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1.131. 1.32, and 1.33. The information 1s required 1o obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an applicalion. Confidentiality is gaverned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated io {ake 3 minutes to complete.
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CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 14/660,813,
filed March 17, 2015, which claims priority to and the benefit of Korean Patent
Application No. 10-2014-0100700, filed August 5, 2014, the entire content of both of

which is incorporated herein by reference.

BACKGROUND
1. Field

[0002] Embodiments of the present invention relate to a display apparatus.

2. Description of the Related Art

[0003] In an organic light-emitting display apparatus, thin-film transistors (TFTs)
may be located in each (sub) pixel to control the luminance of each (sub) pixel. Such
TFTs control the luminance of the sub (pixel) according to a received data signal.
[0004] However, luminance realized in a (sub) pixel of a general display apparatus
may be different from that depending on a received data signal. Accordingly, an image

displayed on the general display apparatus may have deteriorated quality.

SUMMARY

[0005] One or more embodiments of the present invention include a display
apparatus for preventing quality deterioration of a displayed image.

[0006] Additional aspects will be set forth in part in the description which follows
and, in part, will be apparent from the description, or may be learned by practice of the

presented embodiments.
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[0007] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a data line in a layer different from the source
electrode, the drain electrode, and the gate electrode, wherein the data line is
configured to transmit a data signal; and a shield layer between the data line and a
component of the thin-film transistor.

[0008] The shield layer may be between at least one of the source electrode and
the data line, the drain electrode and the data line, or the gate electrode and the data
line.

[0009] The display apparatus may further include a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second storage
capacitor plate overlapping the first storage capacitor plate and being above the first
storage capacitor plate, the data line may be in a layer above the second storage
capacitor plate, the second storage capacitor plate may include the shield layer, and
the shield layer may extend between the gate electrode and the data line or extends
below the data line.

[0010] The first storage capacitor plate may be electrically coupled to the gate
electrode.

[0011] The first storage capacitor plate and the gate electrode may be integrally
formed.

[0012] The gate electrode may include a first gate electrode and a second gate
electrode, the shield layer may be between the data line and the component, and the
component may be between the first gate electrode and the second gate electrode of
the thin-film transistor.

[0013] The display apparatus may further include a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second storage

capacitor plate overlapping the first storage capacitor plate and being above the first

-



10

15

20

25

148454/411598-03044

storage capacitor plate, the data line may be in a layer above the second storage
capacitor plate, and the second storage capacitor plate may include the shield layer
and extend at least one of between the data line and the component, between the first
gate electrode and the second gate electrode of the thin-film transistor, or below the
data line.

[0014] The display apparatus may further include a driving thin-film transistor
including a driving gate electrode electrically coupled to the first storage capacitor plate
and a driving drain electrode electrically coupled to the source electrode, and the first
storage capacitor plate may be electrically coupled to the drain electrode.

[0015] The display apparatus may further include: a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second capacitor
plate overlapping the first storage capacitor plate and being above the first storage
capacitor plate; and an initialization voltage line configured to transmit an initialization
voltage to a driving gate electrode electrically coupled to the first storage capacitor
plate of a driving thin-film transistor, the initialization voltage line may be in a same
layer as the second storage capacitor plate, the drain electrode may be electrically
coupled to the first storage capacitor plate and the source electrode may be electrically
coupled to the initialization voltage line, the data line may be in a layer above the
second storage capacitor plate, and the shield layer may be integrated with the
initialization voltage line and may extend at least one of between the data line and the
component, above the component between the first gate electrode and the second
gate electrode of the thin-film transistor, or below the data line.

[0016] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a data line in a layer different from the source
electrode, the drain electrode, and the gate electrode, wherein the data line is

configured to transmit a data signal; a storage capacitor including: a first storage
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capacitor plate electrically coupled to the drain electrode; and a second storage
capacitor plate in a layer different from the first storage capacitor plate, wherein the
second storage capacitor plate overlaps the first storage capacitor plate; and an
initialization voltage line configured to transmit an initialization voltage to a driving gate
electrode electrically coupled to the first storage capacitor plate of a driving thin-film
transistor and is electrically coupled to the source electrode, wherein the gate electrode
includes a first gate electrode and a second gate electrode, and one of the first gate
electrode and the second gate electrode is at least partially between the data line and
a component between the first gate electrode and the second gate electrode of the
thin-film transistor.

[0017] The one of the first gate electrode and the second gate electrode may
extend below or above the data line.

[0018] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a control signal line in a layer different from the source
electrode, the drain electrode, and the gate electrode, and wherein the control signal
line is configured to transmit a control signal;, and a shield layer between the control

signal line and a component of the thin-film transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects will become apparent and more readily
appreciated from the following description of the embodiments, taken in conjunction
with the accompanying drawings in which:

[0020] FIG. 1 is a circuit diagram of a (sub) pixel of an organic light-emitting display

apparatus, according to an embodiment of the present invention;
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[0021] FIG. 2 is a schematic diagram showing locations of a plurality of thin-film
transistors (TFTs) and a capacitor in the (sub) pixel of FIG. 1, according to an
embodiment of the present invention;

[0022] FIGS. 3 through 6 are schematic diagrams showing components of the
plurality of TFTs and the capacitor of FIG. 2 by each layer;

[0023] FIG. 7 is a cross-sectional view taken along the line VII-VII of FIG. 2;

[0024] FIG. 8 is a cross-sectional view of an organic light-emitting display apparatus
according to some embodiments of the present invention;

[0025] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2;

[0026] FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2;

[0027] FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and
a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to
another embodiment of the present invention; and

[0028] FIG. 12 is a cross-sectional view taken along the line XII-XII of FIG. 11.

DETAILED DESCRIPTION

[0029] Aspects and features of one or more embodiments of the present invention
and methods of accomplishing the same may be understood more readily by reference
to the following detailed description of the embodiments and the accompanying
drawings. In this regard, the present embodiments may have different forms and
should not be construed as being limited to the descriptions set forth herein. Rather,
these embodiments are provided so that this disclosure will be more thorough and
complete and will more fully convey the concepts of the present embodiments to one of
ordinary skill in the art, and the present invention will only be defined by the appended
claims and their equivalents.

[0030] Hereinafter, one or more embodiments of the present invention will be

described below in more detail with reference to the accompanying drawings. Those
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components that are the same or are in correspondence are rendered the same
reference numeral regardless of the figure number, and redundant explanations are
omitted.

[0031] It will be understood that when a layer, region, or component is referred to as
being "formed on," another layer, region, or component, it can be directly or indirectly
formed on the other layer, region, or component. That is, for example, intervening
layers, regions, or components may be present. Sizes of elements in the drawings
may be exaggerated for convenience of explanation. In other words, since sizes and
thicknesses of components in the drawings are arbitrarily illustrated for convenience of
explanation, the following embodiments are not limited thereto.

[0032] In the following examples, the x-axis, the y-axis and the z-axis are not limited
to three axes of the rectangular coordinate system, and may be interpreted in a
broader sense. For example, the x-axis, the y-axis, and the z-axis may be
perpendicular to one another, or may represent different directions that are not
perpendicular to one another.

[0033] As used herein, the term "and/or" includes any and all combinations of one
or more of the associated listed items.

[0034] FIG. 1 is an equivalent circuit diagram of a (sub) pixel of an organic light-
emitting display apparatus, according to some embodiments of the present invention.
[0035] As shown in FIG. 1, the (sub) pixel of the organic light-emitting display
apparatus according to an embodiment includes a plurality of signal lines, a plurality of
thin-film transistors (TFTs) coupled to the plurality of signal lines, a storage capacitor
Cst, and an organic light-emitting device OLED. Here, the plurality of signal lines may
be shared by a plurality of (sub) pixels.

[0036] The plurality of TFTs include a driving TFT T1, a switching TFT T2, a
compensating TFT T3, an initialization TFT T4, an operation control TFT T5, and an

emission control TFT T6.
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[0037] The plurality of signal lines include a scan line 121 transmitting a scan signal
Sn, a previous scan line 122 transmitting a previous scan line Sn-1 to the initialization
TFT T4, an emission control line 123 transmitting an emission control signal En to the
operation control TFT T5 and the emission control TFT T6, a data line 171 crossing the
scan line 121 and transmitting a data signal Dm, a driving voltage line 172 transmitting
a driving voltage ELVDD and disposed almost in parallel to the data line 171, and an
initialization voltage line 124 transmitting an initialization voltage Vint for initializing the
driving TFT T1.

[0038] A gate electrode G1 of the driving TFT T1 is coupled to a first storage
capacitor plate Cst1 of the storage capacitor Cst, a source electrode S1 of the driving
TFT T1 is coupled to the driving voltage line 172 through the operation control TFT T5,
and a drain electrode D1 of the driving TFT T1 is electrically coupled to a pixel
electrode of the organic light-emitting device OLED through the emission control TFT
T6. According to a switching operation of the switching TFT T2, the driving TFT T1
receives the data signal Dm and supplies a driving current loLep to the organic light-
emitting device OLED.

[0039] A gate electrode G2 of the switching TFT T2 is coupled to the scan line 121,
a source electrode S2 of the switching TFT T2 is coupled to the data line 171, and a
drain electrode D2 of the switching TFT T2 is coupled to the source electrode S1 of the
driving TFT T1 and coupled to the driving voltage line 172 through the operation control
TFT T5. Such a switching TFT T2 is turned on according to the scan signal Sn
received through the scan line 121, and performs a switching operation by transmitting
the data signal Dm from the data line 171 to the source electrode S1 of the driving TFT
T1.

[0040] A gate electrode G3 of the compensation TFT T3 is coupled to the scan line
121, a source electrode S3 of the compensating TFT T3 is coupled to the drain

electrode D1 of the driving TFT T1 while being coupled to the pixel electrode of the
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organic light-emitting device OLED through the emission control TFT T6, and a drain
electrode D3 of the compensating TFT T3 is coupled to the first storage capacitor plate
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. Such a compensating TFT T3 is turned
on according to the scan signal Sn received through the scan line 121, and diode-
connects the driving TFT T1 by electrically coupling the gate electrode G1 and the
drain electrode D1 of the driving TFT T1.

[0041] A gate electrode G4 of the initialization TFT T4 is coupled to the previous
scan line 122, a source electrode S4 of the initialization TFT T4 is coupled to the
initialization voltage line 124, and the drain electrode D4 of the initialization TFT T4 is
coupled to the first storage capacitor plate Cst1 of the storage capacitor Cst, the drain
electrode D3 of the compensating TFT T3, and the gate electrode G1 of the driving
TFT T1. The initialization TFT T4 is turned on according to the previous scan signal
Sn-1 received through the previous scan line 122, and performs an initialization
operation by initializing a voltage of the gate electrode G1 of the driving TFT T1 by
transmitting the initialization voltage Vint to the gate electrode G1 of the driving TFT
T1.

[0042] A gate electrode G5 of the operation control TFT T5 is coupled to the
emission control line 123, a source electrode S5 of the operation control TFT T5 is
coupled to the driving voltage line 172, and a drain electrode D5 of the operation
control TFT T5 is coupled to the source electrode S1 of the driving TFT T1 and the
drain electrode D2 of the switching TFT T2.

[0043] A gate electrode G6 of the emission control TFT T6 is coupled to the
emission control line 123, a source electrode S6 of the emission control TFT T6 is
coupled to the drain electrode D1 of the driving TFT T1 and the source electrode S3 of
the compensating TFT T3, and a drain electrode D6 of the emission control TFT T6 is

electrically coupled to the pixel electrode of the organic light-emitting device OLED.
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The operation control TFT T5 and an emission control TFT T6 are concurrently (e.g.,
simultaneously) turned on according to the emission control signal En received through
the emission control line 123, and transmit the driving voltage ELVDD to the organic
light-emitting device OLED such that the driving current loep flows through the organic
light-emitting device OLED.

[0044] A second storage capacitor plate Cst2 of the storage capacitor Cst is
coupled to the driving voltage line 172, and a counter electrode of the organic light-
emitting device OLED is coupled to a common voltage ELVSS. Accordingly, the
organic light-emitting device OLED emits light by receiving the driving current loLep
from the driving TFT T1, thereby displaying an image.

[0045] Detailed operations of a pixel in such an organic light-emitting display
apparatus will now be briefly described.

[0046] First, the previous scan signal Sn-1 in a low level is supplied through the
previous can line 122 during an initialization period. Then, the initialization TFT T4 is
turned on in response to the previous scan signal Sn-1 in the low level, and thus the
initialization voltage Vint is transmitted to the gate electrode G1 of the driving TFT T1
from the initialization voltage line 124 through the initialization TFT T4, and the driving
TFT T1 is initialized by the initialization voltage Vint.

[0047] Then, the scan signal Sn in a low level is supplied through the scan line 121
during a data programming period. Accordingly, the switching TFT T1 and the
compensating TFT T3 are turned on in response to the scan signal Sn in the low level.
Thus, the driving TFT T1 is diode-coupled by the turned on compensating TFT T3 and
is biased in a forward direction. Then, a compensating voltage (Dm+Vth, wherein Vth
has a negative value) obtained by subtracting a threshold voltage Vth of the driving
TFT T1 from the data signal Dm supplied from the data line 171 is applied to the gate

electrode G1. Next, the driving voltage ELVDD and the compensating voltage are
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applied to two ends of the storage capacitor Cst, and thus a charge corresponding to a
voltage difference between the two ends is stored in the storage capacitor Cst.

[0048] Then, the emission control signal En supplied from the emission control line
123 during an emission period is changed from a high level to a low level. Accordingly,
the operation control TFT T5 and the emission control TFT T6 are turned on according
to the emission control signal En in the low level during the emission period. Then, the
driving current o ep determined based on a voltage difference between a voltage of the
gate electrode G1 of the driving TFT T1 and the driving voltage ELVDD is generated,
and the driving current loLep is supplied to the organic light-emitting device OLED
through the emission control TFT T6. A gate-source voltage Vgs of the driving TFT T1
maintains ‘(Dm+Vth)-ELVDD’ by the storage capacitor Cst during the emission period,
and because the driving current loLep is proportional to (Dm-ELVDD)? (i.e., a square of
a value obtained by subtracting the threshold voltage Vth from the gate-source voltage
Vs, according to a current-voltage relationship of the driving TFT T1), the driving
current loLep may be determined regardless of the threshold voltage Vth of the driving
TFT T1.

[0049] A more detailed structure of the (sub) pixel of the organic light-emitting
display apparatus of FIG. 1 will now be described with reference to FIGS. 2 through 10.
[0050] FIG. 2 is a schematic diagram showing locations of the plurality of TFTs and
the capacitor in the (sub) pixel of FIG. 1, according to an embodiment of the present
invention. FIGS. 3 through 6 are schematic diagrams showing components of the
plurality of TFTs and the capacitor of FIG. 2 by each layer. In other words, each of
FIGS. 3 through 6 illustrates an arrangement of a wire or a semiconductor layer
disposed in the same layer, and an insulating layer may be located between layers
shown in FIGS. 3 through 6. For example, a first insulating layer 141 of FIG. 7 may be
located between the layer of FIG. 3 and the layer of FIG. 4, a second insulating layer

142 of FIG. 7 may be located between the layer of FIG. 4 and the layer of FIG. 5, and
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an interlayer insulating layer 160 of FIG. 7 may be located between the layer of FIG. 5
and the layer of FIG. 6. Here, contact holes etc. may be formed on such insulating
layers so that the layers of FIGS. 3 through 6 are electrically coupled to each other.
[0051] The (sub) pixel of the organic light-emitting display apparatus, according to
the current embodiment, includes the scan line 121, the previous scan line 122, the
emission control line 123, and the initialization voltage line 124, which respectively
apply the scan signal Sn, the previous scan signal Sn-1, the emission control signal
En, and the initialization voltage Vint and are formed along a row direction. Also, the
(sub) pixel of the organic light-emitting display apparatus, according to the current
embodiment, may include the data line 171 and the driving voltage line 172, which
cross the scan line 121, the previous scan line 122, the emission control line 123, and
the initialization voltage line 124, and respectively apply the data signal Dm and the
driving voltage ELVDD to the (sub) pixel.

[0052] Also, the (sub) pixel may include the driving TFT T1, the switching TFT T2,
the compensating TFT T3, the initialization TFT T4, the operation control TFT T5, the
emission control TFT T6, the storage capacitor Cst, and an organic light-emitting
device.

[00563] The driving TFT T1, the switching TFT T2, the compensating TFT T3, the
initialization TFT T4, the operation control TFT T5, and the emission control TFT T6
are formed on a semiconductor layer as shown in FIG. 3, wherein the semiconductor
layer may have a shape curving or contouring in any shape. The semiconductor layer
may include a driving semiconductor layer 131a corresponding to the driving TFT T1, a
switching semiconductor layer 131b corresponding to the switching TFT T2, a
compensating semiconductor layer 131c¢c1, 131¢2, and 131¢3 corresponding to the
compensating TFT T3, initialization semiconductor layer 131d1, 131d2, and 131d3
corresponding to the initialization TFT T4, an operation control semiconductor layer

131e corresponding to the operation control TFT T5, and an emission control
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semiconductor layer 131f corresponding to the emission control TFT T6. In other
words, the driving semiconductor layer 131a, the switching semiconductor layer 131b,
the compensating semiconductor layer 131c1, 131c2, and 131c3, the initialization
semiconductor layer 131d1 through 131d3, the operation control semiconductor layer
131e, and the emission control semiconductor layer 131f may be understood to
constitute partial regions of the semiconductor layer of FIG. 3.

[0054] The semiconductor layer may include polysilicon. Also, the semiconductor
layer may include, for example, a channel region that is not doped with an impurity,
and source and drain regions that are formed as impurities are doped on two sides of
the channel region. Here, the impurities may vary according to a type of a TFT, and
may be N-type impurities or P-type impurities. Also, the source or drain region may be
interpreted as a source or drain electrode of a TFT. In other words, for example, a
driving source electrode 176a may correspond to a driving drain region doped with an
impurity near the driving semiconductor layer 131a of the semiconductor layer of FIG.
3, and a driving drain electrode 177a may correspond to a driving drain region doped
with an impurity near the driving semiconductor layer 131a of the semiconductor layer
of FIG. 3. Also, a region of the semiconductor layer of FIG. 3 between TFTs may be
doped with an impurity to operate as a wire electrically coupling the TFTs.

[0055] Meanwhile, the storage capacitor Cst may be formed. The storage capacitor
Cst may include a first storage capacitor plate 125a and a second storage capacitor
plate 127, wherein the second insulating layer 142 is located therebetween. Here, the
first storage capacitor plate 125a may also operate as a driving gate electrode of the
driving TFT T1. In other words, the driving gate electrode and the first storage
capacitor plate 125a may be integrally formed. Hereinafter, for convenience, the same
reference numeral as the first storage capacitor plate 125a may be used for the driving

gate electrode.
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[00566] The first storage capacitor plate 125a may have a rectangular shape isolated
from an adjacent (sub) pixel as shown in FIG. 4. Such a first storage capacitor plate
125a may be formed in the same layer and of the same material as the scan line 121,
the previous scan line 122, and the emission control line 123 as shown in FIG. 4.
[0057] For reference, a switching gate electrode 125b and a compensating gate
electrode 125¢1 and 125¢c2 may be a part of the scan line 121 crossing the
semiconductor layer or a part protruding from the scan line 121, an initialization gate
electrode 125d1 and 125d2 may be parts of the previous scan line 122 crossing the
semiconductor layer or parts protruding from the previous scan line 122, and an
operation control gate electrode 125e and an emission control gate electrode 125f may
be parts of the emission control line 123 crossing the semiconductor layer or parts
protruding from the emission control line 123.

[0058] The second storage capacitor plates 127 of adjacent (sub) pixels may be
coupled to each other, and as shown in FIG. 5, may be formed in the same layer and
of the same material as the initialization voltage line 124. A storage opening 27 may
be formed on the second storage capacitor plate 127 and may enable the first storage
capacitor plate 125a and a compensating drain electrode 177c¢ of the compensating
TFT T3 to be electrically coupled to each other through a connecting unit 174
described in more detail later. The second storage capacitor plate 127 may be coupled
to the driving voltage line 172 through a contact hole 168 formed on the interlayer
insulating layer 160.

[00569] The driving TFT T1 includes the driving semiconductor layer 131a, the
driving gate electrode 125a, the driving source electrode 176a, and the driving drain
electrode 177a. As described above, the driving gate electrode 125a may also operate
as the first storage capacitor plate 125a. The driving source electrode 176a is an
external region (in -x direction in FIG. 3) of the driving gate electrode 125a, and the

driving drain electrode 177a is an external region (in +x direction in FIG. 3) of the
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driving gate electrode 125a and is arranged opposite to the driving source electrode
176a based on the driving gate electrode 125a.

[0060] The switching TFT T2 includes the switching semiconductor layer 131b, the
switching gate electrode 125b, a switching source electrode 176b, and a switching
drain electrode 177b. The switching source electrode 176b may be electrically coupled
to the data line 171 through a contact hole 164 formed through the first insulating layer
141, the second insulating layer 142, and the interlayer insulating layer 160. Here, if
required, a part near the contact hole 164 of the data line 171 may be understood to be
the source electrode S2 of the switching TFT T2. The switching drain electrode 177b
corresponds to a switching drain region doped with an impurity near the switching
semiconductor layer 131b.

[0061] The compensating TFT T3 includes the compensating semiconductor layer
131c1, 131c2, and 131c¢3, the compensating gate electrode 125¢1 and 125c2, a
compensating source electrode 176¢, and the compensating drain electrode 177c.

The compensating source electrode 176c¢ corresponds to a compensating source
region doped with an impurity near the compensating semiconductor layer, and the
compensating drain electrode 177c¢ corresponds to a compensating drain region doped
with an impurity near the compensating semiconductor layer. The compensating gate
electrode 125c1 and 125c2 is a dual gate electrode including a first gate electrode
125c¢1 and a second gate electrode 125¢c2, and may prevent or reduce generation of a
leakage current. The compensating drain electrode 177c of the compensating TFT T3
may be coupled to the first storage capacitor plate 125a through the connecting unit
174. The compensating semiconductor layer may include a part or component 131c1
corresponding to the first gate electrode 125c¢1, a part or component 131¢c3
corresponding to the second gate electrode 125¢2, and a part or component 131c2

between the parts 131c1 and 131c3.
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[0062] As shown in FIG. 6, the connecting unit 174 may be formed of the same
material and in the same layer as the data line 171. One end of the connecting unit
174 is coupled to the compensating drain electrode 177c and an initialization drain
electrode 177d through a contact hole 166 formed through the first insulating layer 141,
the second insulating layer 142, and the interlayer insulating layer 160, and the other
end of the connecting unit 174 is coupled to the first storage capacitor plate 125a
through a contact hole 167 formed through the second insulating layer 142 and the
interlayer insulating layer 160. Here, the other end of the connecting unit 174 is
coupled to the first storage capacitor plate 125a through the storage opening 27
formed on the second storage capacitor plate 127.

[0063] The initialization TFT T4 includes an initialization semiconductor layer 131d1,
131d2, and 131d3, an initialization gate electrode 125d1 and 125d2, an initialization
source electrode 176d, and the initialization drain electrode 177d. The initialization
drain electrode 177d corresponds to an initialization drain region doped with an
impurity near the initialization semiconductor layer 131d1, 131d2, and 131d3.

[0064] The initialization source electrode 176d is coupled to the initialization voltage
line 124 through an initialization connecting line 78. One end of the initialization
connecting line 78 may be coupled to the initialization voltage line 124 through a
contact hole 161 formed through the second insulating layer 142 and the interlayer
insulating layer 160, and the other end of the initialization connecting line 78 may be
coupled to the initialization source electrode 176d through a contact hole 162 formed
through the first insulating layer 141, the second insulating layer 142, and the interlayer
insulating layer 160.

[0065] The operation control TFT T5 includes the operation control semiconductor
layer 131e, the operation control gate electrode 125e, an operation control source
electrode 176e, and an operation control drain electrode 177e. The operation control

source electrode 176e may be electrically coupled to the driving voltage line 172
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through a contact hole 165 formed through the first insulating layer 141, the second
insulating layer 142, and the interlayer insulating layer 160. Here, if required, a part
near the contact hole 165 of the driving voltage line 172 may be understood to be the
source electrode S5 of the operation control TFT T5. The operation control drain
electrode 177e corresponds to an operation control drain region doped with an impurity
near the operation control semiconductor layer 131e.

[0066] The emission control TFT T6 includes the emission control semiconductor
layer 131f, the emission control gate electrode 125f, an emission control source
electrode 176f, and an emission control drain electrode 177f. The emission control
source electrode 176f corresponds to an emission control source region doped with an
impurity near the emission control semiconductor layer 131f. As shown in FIG. 6, the
emission control drain electrode 177f may be understood to be a part formed on the
interlayer insulating layer 160 together with the data line 171 or the driving voltage line
172. The emission control drain electrode 177f may be coupled to a lower
semiconductor layer through a contact hole 163 formed through the first insulating
layer 141, the second insulating layer 142, and the interlayer insulating layer 160.
Alternatively, it may be understood that a part of the lower semiconductor layer is a
emission control drain electrode, and the reference numeral 177f denote an
intermediate connection layer for coupling the emission control drain electrode and the
pixel electrode of the organic light-emitting device OLED.

[0067] One end of the driving semiconductor layer 131a of the driving TFT T1 is
coupled to the switching semiconductor layer 131b and the compensating
semiconductor layer, and the other end of the driving semiconductor layer 131a is
coupled to the operation control semiconductor layer 131e and the emission control
semiconductor layer 131f. Accordingly, the driving source electrode 176a is coupled to

the switching drain electrode 177b and the operation control drain electrode 177e, and
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the driving drain electrode 177a is coupled to the compensating source electrode 176¢c
and the emission control source electrode 176f.

[0068] Meanwhile, the switching TFT T2 is used as a switching device for selecting
a (sub) pixel to emit light. The switching gate electrode 125b is coupled to the scan
line 121, the switching source electrode 176b is coupled to the data line 171, and the
switching drain electrode 177b is coupled to the driving TFT T1 and the operation
control TFT T5.

[0069] Also, as shown in FIG. 6, the emission control drain electrode 177f of the
emission control TFT T6 is coupled to the pixel electrode of the organic light-emitting
device OLED through a contact hole 181 formed on a passivation film or planarization
film covering the data line 171 or the driving voltage line 172 formed in the same layer.
[0070] FIG. 7 is a cross-sectional view taken along the line VII-VIl of FIG. 2. As
shown in FIG. 7, various components described above may be arranged on a substrate
110. The substrate 110 may be formed of any one of various suitable substrate
materials, such as glass, a metal, and plastic. A buffer layer 111 may be disposed on
the substrate 110 as occasion demands. The buffer layer 111 may flatten a surface of
the substrate 110 or prevent impurities from penetrating into a semiconductor layer on
the substrate 110. Such a buffer layer 111 may be a single layer or multilayer structure
formed of silicon oxide, silicon nitride, or silicon oxynitride.

[0071] The driving semiconductor layer 131a, the switching semiconductor layer
131b, and the compensating semiconductor layer described above with reference to
FIG. 3 may be arranged on the buffer layer 111. The first insulating layer 141 formed
of silicon nitride, silicon oxide, or silicon oxynitride may be arranged on the driving
semiconductor layer 131a, the switching semiconductor layer 131b, and the
compensating semiconductor layer.

[0072] Wires including the driving gate electrode 125a, the scan line 121 including

the switching gate electrode 125b and the compensating gate electrode 125¢c1 and
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125c¢2, the previous scan line 122 including the initialization gate electrode 125d1 and
125d2, the emission control line 123 including the operation control gate electrode
125e and the emission control gate electrode 125f, which have been described above
with reference to FIG. 4, may be arranged on the first insulating layer 141. The driving
gate electrode 125a, the scan line 121, the previous scan line 122, and the emission
control line 123 may be collectively referred to as a first gate wire.

[0073] The second insulating layer 142 may cover the first gate wire. The second
insulating layer 142 may be formed of silicon nitride, silicon oxide, or silicon oxynitride.
The second storage capacitor plate 127 and the initialization voltage line 124 described
above with reference to FIG. 5 may be arranged on the second insulating layer 142.
The second storage capacitor plate 127 and the initialization voltage line 124 may be
collectively referred to as a second gate wire.

[0074] The interlayer insulating layer 160 is disposed on the second gate wire. The
interlayer insulating layer 160 may be formed of silicon nitride, silicon oxide, or silicon
oxynitride.

[0075] The data line 171, the driving voltage line 172, the connecting unit 174, the
initialization connecting line 78, and the emission control drain electrode 177f, which
have been described above with reference to FIG. 6, may be arranged on the interlayer
insulating layer 160. The data line 171, the driving voltage line 172, the connecting unit
174, the initialization connecting line 78, and the emission control drain electrode 177f
may be collectively referred to as a data wire. As described above, the data line 171,
the driving voltage line 172, the connecting unit 174, the initialization connecting line
78, and the emission control drain electrode 177f may be electrically coupled to a lower
semiconductor layer or an electrode through the contact holes 161 through 168 formed
on at least a part of the first insulating layer 141, the second insulating layer 142, and

the interlayer insulating layer 160.
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[0076] A passivation film or planarization film is disposed on the data wire, and a
pixel electrode of an organic light-emitting device may be arranged on the passivation
film or planarization film. The pixel electrode may be coupled to the emission control
drain electrode 177f through the contact hole 181 formed on the passivation film or
planarization film.

[0077] Meanwhile, as shown in FIGS. 2, 5, and 7, the second storage capacitor
plate 127 may include a first shield layer SD1 at one side. As shown in FIGS. 2 and 5,
the first shield layer SD1 may be a part protruding from the second storage capacitor
plate 127. The first shield layer SD1 may be understood as a part of the second
storage capacitor plate 127, which extends between the data line 171 and at least a
part between the first gate electrode 125¢1 and the second gate electrode 125c2 of the
compensating TFT T3.

[0078] For reference, FIG. 2 is a diagram of one (sub) pixel, and a (sub) pixel
having the same or similar structure may be disposed top, bottom, left, and right of the
(sub) pixel. In FIG. 7, a (sub) pixel P1 corresponds to the (sub) pixel of FIG. 2, and a
part of a (sub) pixel P2 disposed next to the (sub) pixel P1 in the +x direction of FIG. 2
are illustrated. The (sub) pixel P2 may also include the data line 171, and accordingly,
the first shield layer SD1 of the (sub) pixel P1 may be understood to be a part of the
second storage capacitor plate 127, which extends between the data line 171 of the
(sub) pixel P2 and at least a part between the first and second gate electrodes 125c¢1
and 125c2 of the compensating TFT T3.

[0079] If the first shield layer SD1 does not exist, the components between the first
and second gate electrodes 125c1 and 125c¢2 of the compensating TFT T3, for
example, the part 131c2 of the compensating semiconductor layer, may be affected by
the data line 171.

[0080] The data line 171 transmits a data signal to the (sub) pixel P2 disposed near

the (sub) pixel P1 in the +x direction, and also transmits a data signal to a plurality of
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(sub) pixels disposed near the (sub) pixel P2 in +y and -y directions. Here, a data
signal being transmitted may vary according to luminance to be realized in the plurality
of (sub) pixels disposed near the (sub) pixel P2 in the +y and -y directions, and
accordingly, the data line 171 near the part 131c2 of the compensating semiconductor
layer of the (sub) pixel P1 may transmit different electric signals according to time while
the (sub) pixel P1 emits light.

[0081] If the first shield layer SD1 does not exist, parasitic capacitance may occur
between the data line 171 of the (sub) pixel P2 and the part 131c2 of the compensating
TFT T3 of the (sub) pixel P1, and accordingly, the electric potential of the part 131¢c2 of
the compensating TFT T3 of the (sub) pixel P1 may be affected by different electric
signals transmitted by the data line 171 of the (sub) pixel P2 according to time while
the (sub) pixel P1 emits light. Because the compensating TFT T3 is electrically
coupled to the driving TFT T1, if the electric potential of the part 131¢2 of the
compensating TFT T3 of the (sub) pixel P1 is affected by the different electric signals
transmitted by the data line 171 of the (sub) pixel P2, the luminance of the organic
light-emitting device OLED determined by the driving TFT T1 may become different
from an initial intension, and thus quality of an image displayed by the organic light-
emitting display apparatus may deteriorate.

[0082] However, according to the organic light-emitting display apparatus of some
embodiments, because the first shield layer SD1 is disposed between the data line 171
of the (sub) pixel P2 and the part 131c2 of the compensating TFT T3 of the (sub) pixel
P1, the part 131c2 of the compensating TFT T3 of the (sub) pixel P1 may not be
affected or may be less affected by the data line 171 of the (sub) pixel P2, and thus the
organic light-emitting display apparatus may be able to display an image having a more
accurate luminance and a relatively higher quality. For example, if the first shield layer
SD1 is a part of the second storage capacitor plate 127, the second storage capacitor

plate 127 is connected to the driving voltage line 172 always having uniform electric
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potential, through the contact hole 168, and thus the first shield layer SD1 may also
always have a uniform electric potential. Accordingly, an effect of an adjacent electric
signal on the part 131c¢c2 of the compensating TFT T3 may be reduced.

[0083] Alternatively, the first shield layer SD1 may extend below the data line 171 of
the (sub) pixel P2 as shown in FIG. 8 that is a cross-sectional view of an organic light-
emitting display apparatus according to some embodiments of the present invention.
Accordingly, the part 131c2 of the compensating TFT T3 may be further shielded.
Here, the part 131c2 of the compensating TFT T3 may also be further shielded by
extending the first shield layer SD1 above at least a part of the part 131c2 between the
first and second gate electrodes 125¢1 and 125c¢2 of the compensating TFT T3.

[0084] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2. As
shown in FIGS. 2, 5, and 9, the initialization voltage line 124 may include a second
shield layer SD2.

[0085] As shown in FIGS. 2 and 5, the second shield layer SD2 may be a part of the
initialization voltage line 124, which extends along an x-axis. The second shield layer
SD2 may be understood to be a part of the initialization voltage line 124, which extends
between the data line 171 and at least a part between first gate electrode 125d1 and a
second gate electrode 125d2 of the initialization gate electrode 125d1 and 125d2 of
the initialization TFT T4.

[0086] In FIGS. 2 and 5, the initialization voltage line 124 extends above the part
between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT
T4, but an embodiment is not limited thereto. If the initialization voltage line 124 has
another location or another shape, for example, is moved in a +y direction, a -y
direction, or another direction, or is curved, the initialization voltage line 124 may have
a protrusion and the protrusion may extend between the data line 171 and at least a
part between the first and second gate electrodes 125d1 and 125d2 of the initialization

TFT T4 to operate as the second shield layer SD2. In other words, in FIGS. 2 and 5,
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the initialization voltage line 124 may extend along an x-axis direction while passing
between the data line 171 and at least the part between the first and second gate
electrodes 125d1 and 125d2 of the initialization TFT T4, such that a location of the
initialization voltage line 124 is specified without having to include the protrusion.
[0087] If the second shield layer SD2 does not exist, the components between the
first and second gate electrodes 125d1 and 125d2 of the initialization TFT T4, for
example, a part 131d2 of the initialization semiconductor layer 131d1,131d2, and
131d3 may be affected by the data line 171.

[0088] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and
also transmits a data signal to a plurality of (sub) pixels disposed near the (sub) pixel of
FIG. 2 in +y and -y directions. Here, a data signal being transmitted may vary
according to luminance to be realized by the plurality of (sub) pixels disposed near the
(sub) pixel of FIG. 2 in the +y and -y directions, and accordingly, the data line 171 near
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of the
(sub) pixel of FIG. 2 transmits different electric signals according to time while the (sub)
pixel of FIG. 2 emits light.

[0089] If the second shield layer SD2 does not exist, parasitic capacitance may
occur between the data line 171 and the part 131d2 of the initialization semiconductor
layer 131d1, 131d2, and 131d3 of the initialization TFT T4, and thus electric potential
of the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of
the initialization TFT T4 may be affected by the different electric signals transmitted by
the data line 171, according to time while the (sub) pixel of FIG. 2 emits light. Because
the initialization TFT T4 is electrically coupled to the driving TFT T1, if the electric
potential of the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and
131d3 of the initialization TFT 4 is affected by the different electric signals transmitted
by the data line 171, the luminance of the organic light-emitting device OLED

determined by the driving TFT T1 may become different from an initial intention, and
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thus quality of an image displayed by the organic light-emitting display apparatus may
deteriorate.

[0090] However, according to the organic light-emitting display apparatus of some
embodiments, because the second shield layer SD2 is arranged between the data line
171 and the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and
131d3 of the initialization TFT T4, the part 131d2 of the initialization semiconductor
layer 131d1, 131d2, and 131d3 of the initialization TFT T4 may not be affected or may
be less affected by the data line 171, and thus the organic light-emitting display
apparatus may be able to display an image having a more accurate luminance and a
relatively higher quality. For example, if the second shield layer SD2 is a part of the
initialization voltage line 124, the second shield layer SD2 may always have a uniform
electric potential by the initialization voltage line 124 that always has uniform electric
potential. Accordingly, an effect of an adjacent electric signal on the part 131d2 of the
initialization semiconductor layer 131d1, 131d2, and 131d3 of the initialization TFT T4
may be reduced.

[0091] Here, if a layout of various wires or a semiconductor layer differs from that
shown in FIG. 2, the second shield layer SD2 may be a part extending at least above
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3
between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT
T4, or a part extending below the data line 171.

[0092] FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2. As
shown in FIGS. 2, 5, and 10, the second storage capacitor plate 127 may include a
third shield layer SD3.

[0093] As shown in FIGS. 2 and 5, the third shield layer SD3 may be a part of the
second storage capacitor plate 127. The third shield layer SD3 may be understood to
be a part of the second storage capacitor plate 127, which extends between the data

line 171 and the driving gate electrode 125a of the driving TFT T1. For example, the
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second storage capacitor plate 127 may have a (virtual) end in the -x direction, which
approximately match an end of the first storage capacitor plate 125a in the -x direction
below the second storage capacitor plate 127, and the third shield layer SD3 may exist
between the data line 171 and the driving gate electrode 125a of the driving TFT T1 in
the -x direction from the (virtual) end, wherein the third shield layer SD3 may be
understood to be integrally formed with the second storage capacitor plate 127.

[0094] Alternatively, unlike shown in FIGS. 2 and 5, the second storage capacitor
plate 127 may not extend in the -x direction where the data line 171 is located due to
nonexistence of the third shield layer SD3, and the end of the second storage capacitor
plate 127 in the -x direction may approximately match the end of the first storage
capacitor plate 125a in the -x direction. In this case, the driving gate electrode 125a of
the driving TFT T1 is affected by the data line 171.

[0095] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and
also transmits a data signal to the plurality of (sub) pixels disposed in the +y and -y
directions of the (sub) pixel. Here, the data signal being transmitted may vary
according to the luminance to be realized by the plurality of (sub) pixels disposed in the
+y and -y directions of the (sub) pixel of FIG. 2, and accordingly, the data line 171 near
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of the
(sub) pixel of FIG. 2 may transmit different electric signals according to time while the
(sub) pixel of FIG. 2 emits light.

[0096] If the third shield layer SD3 does not exist and thus the second storage
capacitor plate 127 does not extend in the -x direction where the data line 171 is
disposed and the end of the second storage capacitor plate 127 in the -x direction
approximately matches the end of the first storage capacitor plate 125a in the -x
direction, parasitic capacitance exists between the data line 171 and the driving gate
electrode 125a of the driving TFT T1, and accordingly, electric potential of the driving

gate electrode 125a of the driving TFT T1 is affected by the different electric signals

24-



10

15

20

25

148454/411598-03044

transmitted by the data line 171 according to time while the (sub) pixel of FIG. 2 emits
light. As a result, the luminance of the organic light-emitting device OLED determined
by the driving TFT T1 may become different from an initial intension, and thus quality of
an image displayed by the organic light-emitting display apparatus may deteriorate.
[0097] However, according to the organic light-emitting display apparatus of the
current embodiment, because the third shield layer SD3 exists between the data line
171 and the driving gate electrode 125a of the driving TFT T1, the driving gate
electrode 125a of the driving TFT T1 may not be affected or may be less affected by
the data line 171, and thus the organic light-emitting display apparatus may be able to
display an image having a more accurate luminance and a relatively higher quality.
For example, if the third shield layer SD3 is a part of the second storage capacitor plate
127, the second storage capacitor plate 127 is coupled to the driving voltage line 172
always having uniform elecitric potential, through the contact hole 168, and thus the
third shield layer SD3 may also always have a uniform electric potential. Accordingly,
an effect of an adjacent electric signal on the driving gate electrode 125a of the driving
TFT T1 may be reduced.

[0098] Of course, the third shield layer SD3 may not only be disposed between the
data line 171 and the driving gate electrode 125a, and may also extend below the data
line 171 as shown in FIG. 10. Accordingly, the driving gate electrode 125a of the
driving TFT T1 may be further shielded.

[0099] Hereinabove, the organic light-emitting display apparatus may include the
first shield layer SD1, the second shield layer SD2, and the third shield layer SD3, but
alternatively, the organic light-emitting display apparatus may include only some of the
first through third shield layers SD1 through SD3. In other words, the organic light-
emitting display apparatus may include at least any one of the first through third shield

layers SD1 through SD3.
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[00100] In the above embodiments, the compensating TFT T3 and the initialization
TFT T4 include a dual gate electrode. However, an embodiment is not limited thereto
and the organic light-emitting display apparatus may include the first or second shield
layer SD1 or SD2 disposed between the data line 171 and a part of the compensating
TFT T3 and/or the initialization TFT T4, even if the compensating TFT T3 and the
initialization TFT T4 include a single gate electrode.

[00101] Meanwhile, all of the first through third shield layers SD1 through SD3 are
included in the second gate wire as shown in FIGS. 2 and 5, but an embodiment is not
limited thereto. In other words, the first through third shield layers SD1 through SD3
may be a part of the second storage capacitor plate 127 or a part of the initialization
voltage line 124.

[00102] FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and
a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to
another embodiment of the present invention, and FIG. 12 is a cross-sectional view
taken along the line XII-XIl of FIG. 11. Differences between the organic light-emitting
display apparatuses of FIGS. 2 and 11 are shapes of the previous scan lines 122, the
initialization voltage lines 124, and the initialization TFTs T4.

[00103] Referring to FIGS. 11 and 12, the initialization voltage line may be arranged
in the same layer as the second storage capacitor plate 127, or in the same layer as a
pixel electrode. The initialization voltage line may be coupled to the initialization
source electrode 176d of the initialization TFT T4 through the contact hole 162. As
described above with reference to FIG. 2, the initialization drain electrode 177d of the
initialization TFT T4 is electrically coupled to the compensating drain electrode 177c of
the compensating TFT T3 and the driving gate electrode 125a of the driving TFT T1.
[00104] The previous scan line 122 that may be arranged in the same layer as the
driving gate electrode 125a, the scan line 121, and the emission control line 123 may

include two protrusions corresponding to a location of the initialization TFT T4. Here,
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the two protrusions may be the first and second gate electrodes 125d1 and 125d2 of
the initialization TFT T4. At least a part of the second gate electrode 125d2 may be the
second shield layer SD2.

[00105] A dual gate electrode may have two parts overlapping a semiconductor
layer. For example, referring to FIG. 11, the second gate electrode 125d2 of the
initialization TFT T4 may be a part of the previous scan line 122 extending along an x-
axis without having to protrude from the previous scan line 122, and a part 125d2’ of
the first gate electrode 125d1 in the -x direction, which crosses a semiconductor layer
near the initialization source electrode 176d, may operate as a second gate electrode.
However, in this case, a part between a part of the semiconductor layer corresponding
to the part 125d2’ and a part of the semiconductor layer corresponding to the first gate
electrode 125d1 is arranged adjacent to the data line 171 and is not shielded, and thus
may be affected by the data line 171.

[00106] However, according to the organic light-emitting display apparatus of the
some embodiments, the previous scan line 122 includes the two protrusions, wherein
one of the protrusions operates as the first gate electrode 125d1 and the other one of
the protrusions protrudes form the part 125d2’ of the previous can line 122 and
operates as the second gate electrode 125d2. Here, the second gate electrode 125d2
shields the part between the part of the semiconductor layer corresponding to the part
125d2’ and the part of the semiconductor layer corresponding to the first gate electrode
125d1 from the data line 171, and thus an unintended effect on the initialization TFT T4
from the data line 171 may be effectively blocked or reduced.

[00107] According to the initialization TFT T4 having such a structure, the
initialization TFT T4 includes the first and second gate electrodes 125d1 and 125d2,
and one of the first and second gate electrodes 125d1 and 125d2 is at least partially
disposed between the data line 171 and the semiconductor layer 131d2 that is a part

between the source electrode 176d and the other of the first and second gate
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electrodes 125d1 and 125d2 of the initialization TFT T4. In FIGS. 11 and 12, the
second gate electrode 125d2 is at least partially disposed between the data line 171
and the semiconductor layer 131d2 that is the part between the source electrode 176d
and the first gate electrode 125d1 of the initialization TFT T4, and thus the
semiconductor layer 131d2 is shielded from the data line 171. In other words, the
second gate electrode 125d2 is shown to be the second shield layer SD2. Here, the
second gate electrode 125d2 may not only be arranged between the data line 171 and
the semiconductor layer 131d2 as shown in FIGS. 11 and 12, but may also extend
below the data line 171 in the -x direction. In FIG. 12, the data line 171 is arranged
above the second gate electrode 125d2, but if the data line 171 is arranged below the
semiconductor layer 131d2 and the second gate electrode 125d2 is arranged between
the data line 171 and the semiconductor layer 131d2, the second gate electrode 125d2
may extend above the data line 171.

[00108] As such, the second shield layer SD2 may be formed as the second gate
wire as described above with reference to FIGS. 2, 5, and 9, but may alternatively be
formed as the first gate wire as described with reference to FIGS. 11 and 12. If the first
or third shield layer SD1 or SD3 is included as well as the second shield layer SD2, the
first or third shield layer SD1 or SD3 may be formed as the first gate wire. In this case,
the first or third shield layer SD1 or SD3 may not be electrically coupled to the second
storage capacitor plate 127, but may have an island shape and electrically float.
[00109] Hereinabove, it is described that the parts of the driving TFT T1, the
compensating TFT T3, and the initialization TFT T4 are shielded from the data line
171, but an embodiment is not limited thereto. In other words, if a TFT of a (sub) pixel
of an organic light-emitting display apparatus is near the data line 171, a shield layer
may be disposed between the data line 171 and at least a part of the TFT such that the
organic light-emitting display apparatus displays an image having high quality. The

shield layer may be arranged at least one of between the data line 171 and a source
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electrode of the TFT, between the data line 171 and a drain electrode of the TFT, and
between the data line 171 and a gate electrode of the TFT.

[00110] Meanwhile, hereinabove, it is described that a shield layer is arranged
between a data line and a part of a TFT, but an embodiment is not limited thereto. For
example, an organic light-emitting display apparatus may include a TFT that includes a
source electrode, a drain electrode, and a gate electrode, a control signal line that is
arranged in a layer different from the source electrode, the drain electrode, and the
gate electrode and transmits a control signal, and a shield layer that is arranged
between the control signal line and at least a part of the TFT. Here, the control signal
line may be at least any one of the plurality of signal lines described above. In other
words, the control signal line may be the scan line 121, the previous scan line 122, the
emission control line 123, the data line 171, the driving voltage line 172, or the
initialization voltage line 124. The shield layer may shield the at least the part of the
TFT from the control signal line so as to block or reduce an effect of a control signal
transmitted from the control signal line on the TFT.

[00111] An embodiment of the present is not limited to an organic light-emitting
display apparatus. An image having high quality may be displayed as long as a display
apparatus including a TFT and a data line in a (sub) pixel has a shield layer in the
same or similar manner described above.

[00112] As described above, according to one or more embodiments of the present
invention, a display apparatus capable of preventing quality deterioration of a displayed
image may be realized.

[00113] While one or more embodiments of the present invention have been
described with reference to the figures, it will be understood by those 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 display apparatus comprising:

a thin-film transistor comprising a source electrode, a drain electrode, and a
gate electrode;

a data line in a layer different from the source electrode, the drain electrode, and
the gate electrode, wherein the data line is configured to transmit a data signal; and

a shield layer between the data line and a component of the thin-film transistor.

-30-



148454/411598-03044

ABSTRACT

A display apparatus includes: a thin-film transistor including a source electrode,
a drain electrode, and a gate electrode; a data line in a layer different from the source
electrode, the drain electrode, and the gate electrode, wherein the data line is

configured to transmit a data signal; and a shield layer between the data line and a
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component of the thin-film transistor.
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