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

| hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on November 13, 2017 at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong 0
Docket No. : 146816
Inventor(s) : Sang-Shin lLee
Title : PIXEL ARRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING DISPLAY
DEVICE
ADDRESS TO: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450 November 13, 2017
X FEE TRANSMITTAL FORM
. IF A CONTINUING APPLICATION
X This application is a continuation of patent application No. 13/614,197.

Prior application information: Examiner Kwang-Su Yang; Group Art Unit: 2691 .

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

pursuant to 35

3. APPLICATION COMPRISED OF

Specification

21 Specification, claims and Abstract (total pages)
Drawings
5 Sheets of formal drawing(s) (FIGS. 1 to 5)

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

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

Docket No.: 146816

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

Paper Copy (identical to computer copy)

Statement verifying identity of above copies

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

éﬁlgrlilglz_?t(s) and any others associated with itthem under § 1.27(a) are a SMALL
Applicant(s) and any others associated with it/them under § 1.29(a) are a MICRO
ENTITY

l

Certification of Micro Entity Status (Gross Income Basis)

7. ALSO ENCLOSED ARE
Request and Certificate under 35 U.S.C. §122(b)(2)(B)()) (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 appllzication is owned by pursuant to an Assignment recorded at Reel
, Frame
X 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)
gert]urn Receipt Postcard (MPEP 503) (should be specifically itemized).
ther:

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363

lll

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

et
Jun-t‘foung E.J

Reg. No. 43,693
626/795 9900

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

2.
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DATE: November 13, 2017

FEE TRANSMITTAL

UTILITY PATENT APPLICATION

Docket No. 146816 Duplicate ___
Inventor(s) Sang-Shin Lee
Title BE(\EII(.:QRRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING DISPLAY

FEE CALCULATION

e

'BaS|c Flhng Fee I

$280.00 |

aeid & X . Rate : ,
Total Claims =0 0 x $80.00 $40.00 $20.00 $0.00
Independent Claims 4-3 =1 1 x $420.00 $210.00 $105.00 $420.00
Multipie-Dependent Claims Fee $780 00 $390,00 $195.00 $0.00

~$280.00

Search Fee

$600.00

$300.00

$150.00

$600.00

Examination Fee

572000

$360.00 | §180.00 $720.00

'ﬁty Micm Enti’tﬁ
_Rate

$100.00
[ Miérb?iiii;ity
.. Rate:

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 $2,020.00

List Independent Claims: 1, 14, 15 and 16

METHOD OF PAYMENT
X Submitted herewith is the fee of $2,020.00.

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

o 909

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

JEJ/smv
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Attorney Docket Number 146816
INFORMATION DISCLOSURE Application Number To Be Determined
Filing Date November 13, 2017
STATEMENT BY APPLICANT
Inventor(s) Sang-Shin Lee
(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
6,366,025 B1 04-02-2002 Yamada
6,867,549 B2 03-15-2005 Cok et al.
6,882,364 B1 04-19-2005 Inuiya et al.
7,274,383 B1 09-25-2007 Brown Elliot
8,026,669 B2 09-27-2011 Kawasaki et al.
8,350,468 B2 01-08-2013 Ko et al.
8,330,352 B2 12-11-2012 Sung et al.
8,354,789 B2 01-15-2013 Kim et al.
2002/0015110 A1 02-07-2002 Brown Elliott
2002/0070909 A1 06-13-2002 Asano et al.
2002/0113195 A1 08-22-2002 Osada
2003/0128179 A1 07-10-2003 Credelle
2004/0108818 A1 06-10-2004 Cok et al.
2004/0183764 A1 09-23-2004 Kim et al.
2005/0001542 A1 01-06-2005 Kiguchi
2005/0162079 A1 07-28-2005 Sakamoto
2006/0152531 A1 07-13-2006 Lin et al.
2008/0001525 A1 01-03-2008 Chao et al.
2008/0001527 A1 01-03-2008 Koo et al.
2008/0273793 A1 11-06-2008 Oishi
2008/0308819 A1 12-18-2008 Louwsma et al.
2009/0302331 A1 12-10-2009 Smith et al.
2010/0033084 A1 02-11-2010 Ko et al.
2010/0133994 A1 06-03-2010 Song et al.
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 gf USPTO Patent Documents at www. pto.gov or MPEP 901.4. 3Ente'r Office that issued the document, by thg 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. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv
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Attorney Docket Number 146816
Application Number To Be Determined
INFORMATION DISCLOSURE PP
Filing Date November 13, 2017
STATEMENT BY APPLICANT
Inventor(s) Sang-Shin Lee
(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
2010/0171440 A1 07-08-2010 Satou et al.
2011/0012820 A1 01-20-2011 Kim et al.
2011/0291550 A1 12-01-2011 Kim et al.
2012/0056531 A1 03-08-2012 Park et al.
2012/0086330 A1 04-12-2012 Umeda et al.
2012/0287605 A1 11-15-2012 Chen et al.
2012/0313844 A1 12-13-2012 Im et al.
2012/0319564 A1 12-20-2012 Ghosh et al.
2013/0037827 A1 02-14-2013 Levermore et al.
2013/0127689 A1 05-23-2013 Gollier
2015/0192834 A1 07-09-2015 Morinaga 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
CN 101009304 A 08-01-2007 Zhao et al. Abstract
GB2437110A 10-17-2007 Smith et al.
JP 10-39791 02-13-1998 Nakamura et al. Japan Patent
Abstract
JP 2000-235891 08-29-2000 Fujimori et al. Patent
Abstracts of
Japan
JP 2004-507773 03-11-2004 Brown Elliott t%OSeSSDO”dS
Publication
2002/0015110
previously filed
in an IDS
dated August
29,2013
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 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. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv
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Attorney Docket Number 146816
Application Number To Be Determined
INFORMATION DISCLOSURE PP
Filing Date November 13, 2017
STATEMENT BY APPLICANT
Inventor(s) Sang-Shin Lee
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
FOREIGN PATENT DOCUMENTS
Foreign Patent Document TS
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
JP 2004-192813 07-08-2004 Yamashita Patent
Abstracts of
Japan
JP 2006-309182 11-09-2006 Koyama et al. Patent
Abstracts of
Japan
JP 2008-015521 01-24-2008 Chao et al. Patent
Abstracts of
Japan
JP 2011-076760 04-14-2011 Enkai et al. Patent
Abstracts of
Japan
KR 10-0742370 B1 07-24-2007 Kang et al. “Korean Patent
Abstracts
KR 10-0807524 02-26-2008 Choo et al. Korean Patent
Abstracts
KR 10-2008-0111130 12-22-2008 CAMBRIDGE DISPLAY ﬁgr?a F;ate”t
TECHNOLOGY sirac
LIMITED
KR 10-2009-0017910 02-19-2009 Park et al. Korean Patent
Abstracts
KR 10-2011-0023996 03-09-2011 Kim et al. Korean Patent
Abstracts
KR 10-2011-0106565 09-29-2011 Kim et al. Korean Patent
Abstracts
KR 10-2011-0129531 12-02-2011 Kim et al. gOSeSSPO”dS
Publication
2011/0291550
listed above
KR 10-2012-0022967 03-12-2012 Nakano et al. Korean Patent
Abstracts
TW 1328207 08-01-2010 Chao et al. Abstract of TW
2008-02221,
listed below
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 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. ®Applicant is to place a check
mark here if English Language Translation is attached.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Attorney Docket Number

146816

Application Number

To Be Determined

Filing Date

November 13, 2017

Inventor(s)

Sang-Shin Lee

Group Art Unit

To Be Determined

Examiner Name

To Be Determined

FOREIGN PATENT DOCUMENTS

Foreign Patent Document

EXAMINER Cite

INITIALS No." | (If Known)

Country Code® - Number” - Kind Code®

Publication Date
MM-DD-YYYY

T
Name of Patentee or (v)
Applicant of Cited Document

Corresponds
to U.S.
Publication
2005/0162079
previously filed
in an IDS
dated May 14,
2015

WO 2004/073356 A1 08-26-2004 Sakamoto

WO 2005/067352 A1 07-21-2005 Chung et al.

OTHER DOCUMENTS

EXAMINER
INITIALS

Cite
No.’

Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
symposium, catalog, etc.), date, page(s), volume-issue humber(s), publisher, city and/or country where published.

English Abstract of TW 2008-02221 A, also published as TW 1328207, listed above

EPO Search Report dated July 8, 2013, for corresponding European Patent application
13157562.3, (6 pages)

EPO Search Report dated December 20, 2013 for European Patent application
13178648.5, (9 pages)

EPO Search Report dated July 9, 2014, for European Patent application 14155124.2, (8
pages)

JPO Office action dated February 16, 2016, for corresponding Japanese Patent application
2012-108855, (5 pages)

Korean Patent Abstracts, Publication Number 1020030031207A, dated April 21, 2003 for
corresponding Korean Patent 10-0807524 listed above.

*Korean Patent Abstracts for Korean Publication 1020070055908 dated May 31, 2007, to
Korean Patent 10-0742370 dated July 24, 2007, listed above.

KIPO Office action dated July 11, 2016, with English translation, for corresponding Korean
Patent application 10-2016-0047800, (11 pages)

SIPO Office action dated March 11, 2015, for corresponding Chinese Patent application
201310035429.X, (7 pages)

EXAMINER
SIGNATURE

DATE
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 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. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv
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Attorney Docket Number

146816

INFORMATION DISCLOSURE

Application Number

To Be Determined

STATEMENT BY APPLICANT

Filing Date

November 13, 2017

Inventor(s)

Sang-Shin Lee

(use as many sheets as necessary)

Group Art Unit

To Be Determined

Examiner Name

To Be Determined

OTHER DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
symposium, catalog, etc.), date, page(s), volume-issue humber(s), publisher, city and/or country where published.

Taiwan Office action dated March 30, 2015, for corresponding Taiwanese Patent
application 102101000, (7 pages)

TIPO Office Action dated October 11, 2016, for corresponding Taiwanese Patent
Application No. 102124953 (6 pages)

U.S. Office action dated August 29, 2014, for cross reference U.S. Patent application
14/059,356, (18 pages)

U.S. Office action dated June 30, 2015, for cross reference U.S. Patent application
13/872,018, (22 pages)

U.S. Office action dated October 16, 2015, for cross reference U.S. Patent application
13/872,018, (16 pages)

U.S. Office action dated February 29, 2016, for cross reference U.S. Patent application
13/872,018, (15 pages)

U.S. Office action dated August 5, 2016, for related U.S. Patent Application No. 15/090,591
(11 pages)

U.S. Office Action dated September 2, 2016 for Application No. 13/872,018 (15 sheets)
U.S. Office Action dated May 11, 2017, issued in cross-reference U.S. Patent Application
No. 13/872,018 (16 pages)

EXAMINER Cite
INITIALS No.’

SMV 102823013.1-*-11/13/2017 5:49 PM

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 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. ®Applicant 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:

PIXEL ARRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING DISPLAY

DEVICE

First Named Inventor/Applicant Name:

Sang-Shin Lee

Filer:

Jun-Young E. Jeon/Si Vuong

Attorney Docket Number:

146816/411598-02992

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB-ST;::)I 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:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 420 420

Miscellaneous-Filing:

Petition:
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Description Fee Code Quantity Amount Sul:’-s'l'g(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2020
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Electronic Acknowledgement Receipt

EFS ID: 30937016
Application Number: 15811599
International Application Number:
Confirmation Number: 1851

Title of Invention:

PIXEL ARRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING DISPLAY
DEVICE

First Named Inventor/Applicant Name:

Sang-Shin Lee

Customer Number:

23363

Filer:

Jun-Young E. Jeon/Si Vuong

Filer Authorized By:

Jun-Young E. Jeon

Attorney Docket Number: 146816/411598-02992
Receipt Date: 13-NOV-2017
Filing Date:
Time Stamp: 21:01:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2020

RAM confirmation Number

111417INTEFSW21021000

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
336634
1 Transmittal of New Application 14681 6*CONAppI|cat|onTrans no 3
mittal.pdf
85b03bcBdb38ffa546464f354158e5c3f76a
45a
Warnings:
Information:
219117
2 Power of Attorney 146816_POA.pdf no 2
1a996f0334100f8ada0e7386cfSaaad1b776
9bae
Warnings:
Information:
1372114
3 Oath or Declaration filed 146816_Dec_110817.pdf no 3
827c086dc84d9a3f9b8e1db056484769a36)
c7f22
Warnings:
Information:
1565645
4 Application Data Sheet 146816_ADS.pdf no 7
2794865fb1d4def6238370825b225d9e8c5|
91493
Warnings:
Information:
169713
5 146816_CONApplicationAsFile yes 7
d.pdf
63a48242calaf7aabel26e895a94c745e443)
794
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 15
Claims 16 20
Abstract 21 21
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Warnings:

Information:

1154972
Drawings-only black and white line 146816_CONDrawingsAsFiled.
6 d R o no 5
raWIngS p 956e0ee3705eb74 1de4449c5dd69ad 5580
4d9eb4
Warnings:
Information:
113008
7 146816_IDS_111317.PDF yes 6
Oecafccec0b6808090101164125fc1a91348|
124b
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form (SBO8) 2 6
Warnings:
Information:
36604
8 Fee Worksheet (SB06) fee-info.pdf no 2
a064ab9927f6abceas2adffoe1479c2ce023
a017
Warnings:
Information:
Total Files Size (in bytes): 4967807

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on November 13, 2017 at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong 0
Inventor . Sang-Shin Lee
Application No. : To Be Determined
Filed . November 13, 2017
Title . PIXEL ARRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING
DISPLAY DEVICE
Grp./Div. . To Be Determined
Examiner . To Be Determined
Docket No. . 146816

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 November 13, 2017

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

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By QZ\Q—/

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

JEJ/smv

SMV 102823245.1-*-11/13/2017 2:33 PM
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Doc Code: PA..

. FTOMAIAB2B (07-13)
Document DGSCT?DUOF\, POWG( of Attomey Approved for use through 11/30/2014. OMB 0851-0051
1.8, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Redutlion Act of 1995, 10 perschs are required 1o respond 10 & collection of information unless « displays a valid OMB contrad number

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(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 PTO/AIA/82A) or identified above:

OR 23363

D I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B82A) 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

D The address associated with Customer Number: o . _)
OR

Firm or
|\ndividual Name

Address
City [ State | ‘ Zip ]

Country

Telephone f Email ]

I am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box):

SAMSUNG DISPLAY CO., LTD.

D Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

[:] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b}{2) was granted in the
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PIXEL ARRANGEMENT STRUCTURE FOR
ORGANIC LIGHT EMITTING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED PATENT APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 13/614,197,
filed September 13, 2012, which claims priority to and the benefit of Korean Patent
Application No. 10-2012-0022967, filed March 6, 2012, the entire content of both of

which is incorporated herein by reference.

BACKGROUND
1. Field
[0002] Aspects of embodiments of the present invention relate generally to a pixel

arrangement structure of an organic light emitting diode (OLED) display.

2. Description of the Related Art

[0003] A display device is a device that displays an image. Recently, an OLED
display has been drawing attention. The OLED display has a self-luminous
characteristic. Because the OLED display does not need a separate light source, unlike
a liquid crystal display, it can have a relatively smaller thickness and weight than liquid
crystal displays. In addition, the OLED display exhibits high-quality characteristics such
as low power consumption, high luminance, high response speed, etc.

[0004] In general, the OLED display includes a plurality of pixels for emitting light of
different colors. The plurality of pixels emit light to display an image. Here, the pixel
refers to a minimum unit for displaying the images. For instance, there may be a gate
line, a data line, and a power line such as a driving power line to drive each pixel. In

addition, there may be an insulation layer such as a pixel definition layer to define an
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area and a shape of each pixel. Further, each pixel may be positioned between its
neighboring pixels.

[0005] An organic emission layer included in the pixel of an OLED display may be
deposited and formed by using a mask such as a fine metal mask (FMM). When
reducing a gap between the neighboring pixels to obtain a high aperture ratio of the pixel,
deposition reliability may be deteriorated. On the other hand, when increasing the gap
between the pixels to improve the deposition reliability, the aperture ratio of the pixel may
be deteriorated.

[0006] The above information disclosed in this Background section is only for
enhancement of understanding of the background of the invention. Therefore, it may
contain information that does not form the prior art that is already known in this country to

a person of ordinary skill in the art.

SUMMARY

[0007] Aspects of embodiments of the present invention relate generally to a pixel
arrangement structure of an OLED display. More particularly, aspects relate to a pixel
arrangement structure of an OLED display for displaying images by emitting light
through a plurality of pixels. An exemplary embodiment of the present invention
provides a pixel arrangement structure for an OLED display having an improved
aperture ratio of a pixel while efficiently setting up a gap between the pixels.

[0008] According to an exemplary embodiment of the present invention, a pixel
arrangement structure of an organic light emitting diode display is provided. The pixel
arrangement structure includes: a first pixel having a center coinciding with a center of a
virtual square; a second pixel separated from the first pixel and having a center at a first
vertex of the virtual square; and a third pixel separated from the first pixel and the second
pixel, and having a center at a second vertex neighboring the first vertex of the virtual

square.
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[0009] The second pixel may include a pair of second pixels. The second pixels may
be separated from each other by the first pixel.

[0010] The third pixel may include a pair of third pixels. The third pixels may be
separated from each other by the first pixel.

[0011] The second pixels and the third pixels may enclose the first pixel in the virtual
square.

[0012] The first pixel, the second pixels, and the third pixels may have polygonal
shapes. The second pixels and the third pixels may have a larger area than the first
pixel.

[0013] The first pixel may have a quadrilateral shape. The second pixels and the
third pixels may have hexagonal or octagonal shapes.

[0014] The second pixels and the third pixels may have octagonal shapes.

[0015] The second pixels and the third pixels may have a same area. A distance
between the first pixel and the second pixels, a distance between the first pixel and the
third pixels, and a distance between the second pixels and the third pixels may be a
same first length.

[0016] The first pixel may include a plurality of first pixels. The plurality of first pixels
may have a same quadrilateral shape. A distance between neighboring ones of the
plurality of first pixels may be a second length that is longer than the first length.

[0017] The second pixels may have a larger area than the third pixels. A distance
between the second pixels and the third pixels may be a first length. A distance between
the first pixel and the second pixels, and a distance between the first pixel and the third
pixels may be a same second length.

[0018] The first pixel may include a plurality of first pixels. The plurality of first pixels
may have a same quadrilateral shape. A distance between neighboring ones of the
plurality of first pixels may be a third length that is longer than the first length and the

second length.
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[0019] The first pixel may include a plurality of first pixels. Neighboring ones of the
plurality of first pixels may have quadrilateral shapes that are symmetrical to each other.
A distance between the neighboring ones of the plurality of first pixels may be a third
length that is longer than the first length and the second length.

[0020] The first pixel may include a plurality of first pixels. Neighboring ones of the
plurality of first pixels may have quadrilateral shapes that are symmetrical to each other.
[0021] The second pixels may have a larger area than the third pixels.

[0022] The third pixels may have a larger area than the second pixels.

[0023] The first pixel, the second pixel, and the third pixel may be configured to emit
different color lights.

[0024] The first pixel, the second pixel, and the third pixel may be configured to emit
green light, blue light, and red light, respectively.

[0025] According to an exemplary embodiment of the present invention, the pixel
arrangement structure of the OLED display improves the aperture ratio of the pixel while

efficiently setting up the gap between the pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a view of a pixel arrangement structure of an OLED display according
to a first exemplary embodiment.

[0027] FIG. 2 is a view of a pixel arrangement structure of an OLED display according
to a second exemplary embodiment.

[0028] FIG. 3 is a view of a pixel arrangement structure of an OLED display according
to a third exemplary embodiment.

[0029] FIG. 4 is a view of a pixel arrangement structure of an OLED display according
to a fourth exemplary embodiment.

[0030] FIG. 5 is a view of a pixel arrangement structure of an OLED display according

to a fifth exemplary embodiment.
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DETAILED DESCRIPTION

[0031] Several exemplary embodiments according to the present invention are
described hereinafter in detail with reference to the accompanying drawings to allow one
of a person of ordinary skill in the art to practice the invention without undue
experimentation. The present invention can be embodied in several different forms, and
is not limited to exemplary embodiments that are described herein.

[0032] In order to clarify the description of embodiments of the present invention,
parts that are not related to the embodiments may be omitted. In addition, the same
elements or equivalents are referred to with the same reference numerals throughout the
specification. For example, the same reference numerals are used for the elements
having the same constructions throughout. Such elements are representatively
described in a first exemplary embodiment, and in remaining exemplary embodiments,
only different constructions from those of the first exemplary embodiment may be
described.

[0033] Further, since sizes and thicknesses of constituent members shown in the
accompanying drawings are arbitrarily given for better understanding and ease of
description, the present invention is not limited to the illustrated sizes and thicknesses.
In addition, unless explicitly described to the contrary, the word “comprise” and
variations such as “comprises” or “comprising” will be understood to imply the inclusion
of stated elements but not the exclusion of any other elements.

[0034] Nevertheless, even though each of the pixels are drawn as stereotypical
polygonal shapes in the drawings, the present invention is not limited to this shape. That
is, the shapes of the pixels may be modified to avoid interference with the other
components of the OLED (e.g., wirings) within the spirit and scope of the appended

claims.
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[0035] A pixel arrangement structure (or pixel arrangement) of an OLED display
according to a first exemplary embodiment will be described with reference to FIG. 1.
FIG. 1 is a view schematically showing a portion of pixels forming an OLED display.
[0036] As shown in FIG. 1, the pixel arrangement structure of the OLED display
includes a plurality of first pixels 100, a plurality of second pixels 200, and a plurality of
third pixels 300. Here, the pixel refers to a minimum unit for displaying an image (for
example, the minimum addressable unit of the display).

[0037] Further, among the first pixels 100, the second pixels 200, and the third pixels
300, power lines for driving each of the pixels, such as a gate line, a data line, a driving
power line, and the like, may be located. In addition, an insulation layer, such as a pixel
defining layer, for defining each of the pixels may be disposed. Finally, an OLED
including an anode, an organic emission layer, and a cathode to correspond to each of
the first pixels 100, the second pixels 200, and the third pixels 300 may be disposed.
These configurations are technologies known in the art and further description thereof is
omitted for ease of description. A shape of each of the pixels may be defined by the
power lines, the pixel defining layer, the anode, or the like, but is not limited thereto.
[0038] In the pixel arrangement of FIG. 1, each of the first pixels 100 has a smaller
area than neighboring second pixels 200 and third pixels 300, and has a quadrilateral
(i.e., four-sided) shape among polygon shapes. For example, in the pixel arrangement
of FIG. 1, each of the first pixels 100 has the same quadrilateral shape (e.g., a square or
rhombus). The first pixels 100 are spaced apart from each other and arranged in rows,
such as along a first virtual straight line VL1. The first pixels 100 emit green light, and
may include an organic emission layer for emitting green light.

[0039] The second pixels 200 are arranged diagonally with respect to the first pixels
100, such as at first vertices P1 along one diagonal of a virtual square VS having one of

the first pixels 100 as a center point (or center) of the virtual square VS. In a similar
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fashion, the third pixels 300 are arranged diagonally with respect to the first pixels 100,
such as at second vertices P2 along the other diagonal of the virtual square VS.

[0040] In the virtual square VS, each of the second pixels 200 is separated from the
first pixel 100, and is centered at one of the first vertices P1 of the virtual square VS.
Each of the second pixels 200 has a larger area than the neighboring first pixel 100 and
has an octagonal (i.e., eight-sided) shape. In FIG. 1, the second pixels 200 each have
the same octagonal shape. In addition, the second pixels 200 are arranged diagonally
and separated from each other by the first pixels 100. The second pixels 200 emit blue
light, and may include an organic emission layer for emitting blue light.

[0041] In a similar fashion, in the virtual square VS, each of the third pixels 300 is
separated from the first pixel 100 and the second pixels 200, and is centered at one of
the second vertices P2 neighboring the first vertices P1 of the virtual square VS. Each of
the third pixels 300 has a larger area than the neighboring first pixel 100 and the same
area as each of the second pixels 200. Further, the third pixels have an octagonal shape
(e.g., similar to or the same as the second pixels 200). In FIG. 1, the third pixels 300
each have the same octagonal shape. In addition, the third pixels 300 are arranged
diagonally and separated from each other by the first pixels 100. The third pixels 300
emit red light, and may include an organic emission layer for emitting red light.

[0042] The third pixels 300 and the second pixels 200 are spaced apart from each
other and alternately arranged in rows, such as along a second virtual straight line VL2.
In a similar fashion, the third pixels 300 and the second pixels 200 are spaced apart from
each other and alternately arranged in columns. Accordingly, in the virtual square VS,
two of the second pixels 200 having their corresponding centers positioned at the first
vertices P1 and two of the third pixels 300 having their corresponding centers positioned
at the second vertices P2 to enclose a corresponding one of the first pixels 100 (e.g., in

the virtual square VS).
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[0043] As described above, the center of each of the second pixels 200 is positioned
at one of the first vertices P1 of the virtual square VS. In addition, the center of the
corresponding first pixel 100 is the center of the virtual square VS. Further, the center of
each of the third pixels 300 is positioned at one of the second vertices P2. Moreover, the
second pixels 200 and the third pixels 300 each have the same area.

[0044] As a non-limiting example, the distance (e.g., a shortest distance) between
one of the first pixels 100 and an adjacent one of the second pixels 200 is a first length
L1, the distance between one of the first pixels 100 and an adjacent one of the third
pixels 300 is the same first length L1, and the distance between one of the second pixels
200 and an adjacent one of the third pixels 300 is the same first length L1, as shown in
FIG. 1. In addition, the distance (e.g., a shortest distance) between the neighboring first
pixels 100 is a second length L2 that is longer than the first length L1. It should be noted
that L1, L2, L3, . . . may be used throughout to represent shortest distances between
corresponding pixels.

[0045] Therefore, the gap of the first length L1 is formed between adjacent pairs of
the first pixels 100 and the second pixels 200, between adjacent pairs of the first pixels
100 and the third pixels 300, and between adjacent pairs of the second pixels 200 and
the third pixels 300. In addition, the gap of the second length L2 that is longer than the
first length L1 is formed between the neighboring ones of the first pixels 100. This results
in improved deposition reliability when using a fine metal mask to form the green, blue,
and red organic emission layers respectively included in the first pixels 100, the second
pixels 200, and the third pixels 300.

[0046] In addition, by enclosing each of the first pixels 100 by a pair of the second
pixels 200 and a pair of the third pixels 300, the aperture ratio of the first pixels 100, the
second pixels 200, and the third pixels 300 may be improved. Accordingly, a
manufacturing time and manufacturing cost of the entire OLED display may be reduced

and the display quality of the image of the OLED display may be improved.

-8-
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[0047] As described above, in the pixel arrangement structure of the OLED display of
FIG. 1, the first pixels 100, the second pixels 200, and the third pixels 300 have
polygonal shapes (e.g., the first pixels have a quadrilateral shape and the second pixels
200 and the third pixels 300 have an octagonal shape). In addition, it is worth
considering that the deposition process of the organic emission layer is one of the unique
manufacturing characteristics of the OLED display. Accordingly, to improve the
deposition reliability of the organic emission layer in the deposition process using the fine
metal mask and to improve the aperture ratio of the first pixels 100, the second pixels
200, and the third pixels 300, the center of each of the first pixels 100 is positioned at the
center of a virtual square VS formed by a first pair of diagonal vertices P1 and a second
pair of diagonal vertices P2. In the virtual square VS, the centers of a pair of the second
pixels 200 are positioned at the first vertices P1, and the centers of a pair of the third
pixels 300 are positioned at the second vertices P2.

[0048] In addition, in the pixel arrangement structure of the OLED display of FIG. 1,
the first pixels 100, the second pixels 200, and the third pixels 300 respectively emit
green, blue, and red light. However, in pixel arrangement structures of other OLED
displays, the first pixels 100, the second pixels 200, and the third pixels 300 may emit
light of different colors. For example, at least one of the second pixels 200 or the third
pixels may emit white light.

[0049] Next, a pixel arrangement structure of an OLED display according to a second
exemplary embodiment will be described with reference to FIG. 2. Parts that are
different from the exemplary embodiment of FIG. 1 will be described, while the
description of parts that are equivalent to the first exemplary embodiment may be
omitted. For better comprehension and ease of description, constituent elements of the
second exemplary embodiment that are the same as or similar to those of the first

embodiment of FIG. 1 will have the same reference numerals.
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[0050] As shown in FIG. 2, the pixel arrangement structure of the OLED display
includes a plurality of first pixels 100, a plurality of second pixels 200, and a plurality of
third pixels 300. The plurality of first pixels 100 have the same quadrilateral shape (e.g.,
a parallelogram). In addition, the second pixels 200 have a larger area than the third
pixels 300. The second pixels 200 and the third pixels 300 may have polygonal shapes,
such as octagonal or hexagonal (i.e., six-sided).

[0051] In a similar fashion to that of FIG. 1, the centers of a pair of the second pixels
200 are positioned at first vertices P1 along one diagonal of a virtual square VS having a
center coinciding with a center of one of the first pixels 100. In addition, the centers of a
pair of the third pixels 300 are positioned at second vertices P2 along another diagonal of
the virtual square VS. However, in FIG. 2, the second pixels 200 have a larger area than
the third pixels 300.

[0052] As a non-limiting example, the distance between adjacent ones of the second
pixels 200 and the third pixels 300 is a third length L3, while the distance between each
of the first pixels 100 and adjacent ones of the second pixels 200 or the third pixels 300
have a same fourth length L4. In addition, the distance between neighboring ones of the
first pixels 100 is a fifth length L5 that is longer than the third length L3 and the fourth
length L4.

[0053] Accordingly, the gap of the fourth length L4 is formed between adjacent pairs
of the first pixels 100 and the second pixels 200, and between adjacent pairs of the first
pixels 100 and the third pixels 300. In addition, the gap of the third length L3 is formed
between adjacent pairs of the second pixels 200 and the third pixels 300. Further, the
gap of the fifth length L5 that is longer than the third length L3 and the fourth length L4 is
formed between the neighboring ones of the first pixels 100. This results in improved
deposition reliability in the deposition process using the fine metal mask to form the
green, blue, and red organic emission layers respectively included in the first pixels 100,

the second pixels 200, and the third pixels 300.

-10-
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[0054] In addition, by enclosing each of the first pixels 100 by a pair of the second
pixels 200 and a pair of the third pixels 300, the aperture ratio of the first pixels 100, the
second pixels 200, and the third pixels 300 may be improved. Accordingly, the
manufacturing time and the manufacturing cost of the OLED display may be reduced
and the display quality of the image of the OLED display may be improved.

[0055] Further, in the pixel arrangement structure of the OLED display of FIG. 2, the
second pixels 200 that emit blue have the shortest life span among the first pixels 100,
the second pixels 200, and the third pixels 300. Accordingly, the second pixels 200 have
a larger area than the third pixels 300, thereby suppressing the deterioration of the life
span of the OLED display. That is, the pixel arrangement structure of the OLED display
of FIG. 2 provides improved life span.

[0056] Next, a pixel arrangement structure of an OLED display according to a third
exemplary embodiment will be described with reference to FIG. 3. Parts that are
different from the above exemplary embodiments will be described, while the description
of parts that are equivalent to the above exemplary embodiments may be omitted. For
better comprehension and ease of description, constituent elements of the third
exemplary embodiment that are the same as or similar to the above exemplary
embodiments will have the same reference numerals.

[0057] As shown in FIG. 3, the pixel arrangement structure of the OLED display
includes a plurality of first pixels 100, a plurality of second pixels 200, and a plurality of
third pixels 300. Among the plurality of first pixels 100, the neighboring first pixels 100
have a quadrilateral shape (e.g., parallelogram) and are symmetrical to each other. In
addition, the second pixels 200 have a larger area than the third pixels 300. The second
pixels 200 and the third pixels may have polygonal shapes (e.g., hexagonal or
octagonal).

[0058] In a similar fashion to that of FIGs. 1-2, the centers of a pair of the second

pixels 200 are positioned at first vertices P1 along one diagonal of a virtual square VS
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having a center coinciding with a center of one of the first pixels 100. In addition, the
centers of a pair of the third pixels 300 are positioned at second vertices P2 along
another diagonal of the virtual square VS. However, in FIG. 3, the neighboring first
pixels 100 have a quadrilateral shape and are symmetrical to each other, while the
second pixels 200 have a larger area than the third pixels 300. This results in improved
deposition reliability in the deposition process using the fine metal mask to form the
green, blue, and red organic emission layers respectively included in the first pixels 100,
the second pixels 200, and the third pixels 300.

[0059] In addition, by placing each of the first pixels 100 between a pair of the second
pixels 200 and between a pair of the third pixels 300, the aperture ratio of the first pixels
100, the second pixels 200, and the third pixels 300 may be improved. Accordingly, the
manufacturing time and the manufacturing cost of the OLED display may be reduced
and the display quality of the image of the OLED display may be improved.

[0060] Further, in the pixel arrangement structure of the OLED display of FIG. 3, the
second pixels 200 that emit blue have the shortest life span among the first pixels 100,
the second pixels 200, and the third pixels 300. Accordingly, the second pixels 200 have
a larger area than the third pixels 300, thereby suppressing the deterioration of the life
span of the OLED display. That is, the pixel arrangement structure of the OLED display
provides improved life span.

[0061] Next, a pixel arrangement structure of an OLED display according to a fourth
exemplary embodiment will be described with reference to FIG. 4. Parts that are
different from the above exemplary embodiments will be described, while the description
of parts that are equivalent to the above exemplary embodiments may be omitted. For
better comprehension and ease of description, constituent elements of the fourth
exemplary embodiment that are the same as or similar to the above exemplary

embodiments will have the same reference numerals.

12-

Petitioner Ex 1002, p. 37
BOE et al. v. Samsung, IPR2023-00988



10

15

20

25

146816/411598-02992

[0062] As shown in FIG. 4, the pixel arrangement structure of the OLED display
includes a plurality of first pixels 100, a plurality of second pixels 200, and a plurality of
third pixels 300. Among the plurality of first pixels 100, the neighboring first pixels 100
have a quadrilateral shape (e.g., parallelogram) and are symmetrical to each other. In
addition, the third pixels 300 have a larger area than the second pixels 200. The second
pixels 200 and the third pixels may have polygonal shapes (e.g., hexagonal or
octagonal).

[0063] In a similar fashion to that of FIGs. 1-3, the centers of a pair of the second
pixels 200 are positioned at the first vertices P1 along one diagonal of a virtual square
VS having a center coinciding with a center of one of the first pixels 100. In addition, the
centers of a pair of the third pixels 300 are positioned at second vertices P2 along
another diagonal of the virtual square VS. However, in FIG. 4, the neighboring first
pixels 100 have a quadrilateral shape and are symmetrical to each other, while the third
pixels 300 have a larger area than the second pixels 200. This results in improved
deposition reliability in the deposition process using the fine metal mask to form the
green, blue, and red organic emission layers respectively included in the first pixels 100,
the second pixels 200, and the third pixels 300.

[0064] In addition, by enclosing each of the first pixels 100 by a pair of the second
pixels 200 and a pair of the third pixels 300, the aperture ratio of the first pixels 100, the
second pixels 200, and the third pixels 300 may be improved. Accordingly, the
manufacturing time and the manufacturing cost of the OLED display may be reduced
and the display quality of the image of the OLED display may be improved.

[0065] Next, a pixel arrangement structure of an OLED display according to a fifth
exemplary embodiment will be described with reference to FIG. 5. Parts that are
different from the above exemplary embodiments will be described, while the description
of parts that are equivalent to the above exemplary embodiments may be omitted. For

better comprehension and ease of description, constituent elements of the fifth
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exemplary embodiment that are the same as or similar to the above exemplary
embodiments will have the same reference numerals.

[0066] As shown in FIG. 5, the pixel arrangement structure of the OLED display
includes a plurality of first pixels 100, a plurality of second pixels 200, and a plurality of
third pixels 300. Among the plurality of first pixels 100, the neighboring first pixels 100
have a octagonal shape and are symmetrical to each other. In addition, the second
pixels 200 have a larger area than the third pixels 300. The second pixels 200 and the
third pixels 300 may have quadrilateral shapes (e.g., rhombus).

[0067] In a similar fashion to that of FIGs. 1-3, the centers of a pair of the second
pixels 200 are positioned at the first vertices P1 along one diagonal of a virtual square
VS having a center coinciding with a center of one of the first pixels 100. In addition, the
centers of a pair of the third pixels 300 are positioned at second vertices P2 along
another diagonal of the virtual square VS. However, in FIG. 5, the neighboring first
pixels 100 have a octagonal shape and are symmetrical to each other, while the second
pixels 200 have a larger area than the third pixels 300. This results in improved
deposition reliability in the deposition process using the fine metal mask to form the
green, blue, and red organic emission layers respectively included in the first pixels 100,
the second pixels 200, and the third pixels 300.

[0068] In addition, by enclosing each of the first pixels 100 by a pair of the second
pixels 200 and a pair of the third pixels 300, the aperture ratio of the first pixels 100, the
second pixels 200, and the third pixels 300 may be improved. Accordingly, the
manufacturing time and the manufacturing cost of the OLED display may be reduced
and the display quality of the image of the OLED display may be improved.

[0069] While this invention has been described in connection with what is presently
considered to be practical exemplary embodiments, it is to be understood that the

invention is not limited to the disclosed embodiments, but, on the contrary, is intended to
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cover various modifications and equivalent arrangements included within the spirit and

scope of the appended claims, and equivalents thereof.

<Description of Some Symbols>

first pixels 100, second pixels 200, third pixels 300

-15-
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WHAT IS CLAIMED IS:

1. A pixel arrangement structure of an organic light emitting diode (OLED)
display comprising:
a plurality of pixels for displaying an image on the OLED display and comprising:

a first pixel;

a pair of second pixels separated from the first pixel, the second pixels
being located at opposite sides of the first pixel along a first line on which the first and the
second pixels, and another first pixel are consecutively arranged; and

a pair of third pixels separated from the first pixel and the second pixels,
the third pixels being located at opposite sides of the first pixel along a second line on
which the first and the third pixels, and another first pixel are consecutively arranged, the
second line crossing the first line at a location of the first pixel,

wherein a first distance between the second pixels is greater than a second
distance between one of the second pixels and a neighboring one of the third pixels, and
wherein the first pixels are configured to emit light having a color that is different
from those of the second pixels and the third pixels, and the first pixels have a different

size from at least one of the second pixels or the third pixels

2. The pixel arrangement structure of claim 1, wherein
the first pixels, the second pixels, and the third pixels have polygonal shapes, and
each of the second pixels and each of the third pixels has a larger area than the

first pixel.

3. The pixel arrangement structure of claim 2, wherein the second pixels and

the third pixels have octagonal shapes.

-16-
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4. The pixel arrangement structure of claim 1, wherein each of the second

pixels has a larger area than each of the third pixels.

5. The pixel arrangement structure of claim 1, wherein the first pixels, the

second pixels, and the third pixels are configured to emit different color lights.

6. The pixel arrangement structure of claim 5, wherein the first pixels are
configured to emit green light, the second pixels are configured to emit blue light, and the

third pixels are configured to emit red light.

7. The pixel arrangement structure of claim 1, wherein each of the second

pixels has a larger area than that of the first pixels.

8. The pixel arrangement structure of claim 1, wherein the second pixels are
substantially equidistant from the first pixel interposed between them, and the third pixels

are substantially equidistant from the first pixel interposed between them.

9. The pixel arrangement structure of claim 1, wherein the first distance is
measured between respective centers of the second pixels, and the second distance is
measured between respective centers of the one of the second pixels and the

neighboring one of the third pixels.

10. The pixel arrangement structure of claim 1, wherein the first line passes
through respective centers of the first pixel and the second pixels, and the second line

passes through respective centers of the first pixel and the third pixels.

11. The pixel arrangement structure of claim 1, wherein each of the first pixels,

the second pixels and the third pixels has a convex shape.

12. The pixel arrangement structure of claim 1, wherein at least one of the first

pixels, the second pixels and the third pixels has a non-quadrilateral shape.

17-
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13. The pixel arrangement structure of claim 12, wherein at least one of the

first pixels, the second pixels and the third pixels has five or more interior angles.

14. A pixel arrangement structure of an organic light emitting diode (OLED)
display comprising:
a plurality of pixels for displaying an image on the OLED display and comprising:

a first pixel;

a pair of second pixels separated from the first pixel, the second pixels
being located at opposite sides of the first pixel along a first line on which the first and the
second pixels, and another first pixel are consecutively arranged; and

a pair of third pixels separated from the first pixel and the second pixels,
the third pixels being located at opposite sides of the first pixel along a second line on
which the first and the third pixels, and another first pixel are consecutively arranged, the
second line crossing the first line at a location of the first pixel,

wherein a first distance between the second pixels is greater than a second
distance between one of the second pixels and a neighboring one of the third pixels, and
wherein the first pixels are configured to emit green light, and the first pixels have

a smaller size than at least one of the second pixels or the third pixels.

15. A pixel arrangement structure of an organic light emitting diode (OLED)
display comprising:
a plurality of pixels for displaying an image on the OLED display and comprising:
a first pixel;
a pair of second pixels separated from the first pixel, the second pixels
being located at opposite sides of the first pixel along a first line on which the first and the

second pixels, and another first pixel are consecutively arranged; and
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a pair of third pixels separated from the first pixel and the second pixels,
the third pixels being located at opposite sides of the first pixel along a second line on
which the first and the third pixels, and another first pixel are consecutively arranged, the
second line crossing the first line at a location of the first pixel,

wherein a first distance between the second pixels is greater than a second
distance between one of the second pixels and a neighboring one of the third pixels,
wherein the first pixels are configured to emit light having a color that is different from
those of the second pixels and the third pixels, and the first pixels have a different size
from at least one of the second pixels or the third pixels, and

wherein at least one of the first pixels, the second pixels, and the third pixels is a

convex polygon having five or more sides.

16. A pixel arrangement structure of an organic light emitting diode (OLED)
display comprising:
a plurality of pixels for displaying an image on the OLED display and comprising:

a first pixel;

a pair of second pixels separated from the first pixel, the second pixels
being located at opposite sides of the first pixel along a first line passing through
respective centers of the first and the second pixels on which the first and the second
pixels, and another first pixel are consecutively arranged; and

a pair of third pixels separated from the first pixel and the second pixels,
the third pixels being located at opposite sides of the first pixel along a second line
passing through respective centers of the first and the third pixels on which the first and
the third pixels, and another first pixel are consecutively arranged, the second line
crossing the first line at a location of the first pixel,

wherein a first distance between the second pixels is greater than a second

distance between one of the second pixels and a neighboring one of the third pixels, and
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wherein the first pixels are configured to emit light having a color that is different

from those of the second pixels and the third pixels, and the first pixels have a different

size from at least one of the second pixels or the third pixels.
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ABSTRACT

A pixel arrangement structure of an OLED display is provided. The pixel
arrangement structure includes: a first pixel having a center coinciding with a center of a
virtual square; a second pixel separated from the first pixel and having a center at a first
vertex of the virtual square; and a third pixel separated from the first pixel and the second
pixel, and having a center at a second vertex neighboring the first vertex of the virtual

square.

SMV 102820713.1-%-11/13/2017 3:26 PM
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1430
WWW.USPto.gov

APPLICATION FILING o GRP ART
NUMBER 371(c) DATE UNIT FII. FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/811,599 11/13/2017 2611 2020 146816/411598-02992 16 4
CONFIRMATION NO. 1851
23363 FILING RECEIPT

POBOX 20001 T T AR AL LA

Glendale, CA 91209-9001
Date Mailed: 11/30/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Sang-Shin 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 13/614,197 09/13/2012 PAT 9818803

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2012-0022967 03/06/2012

Permission to Access Application via Priority Document Exchange: No
Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

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.
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If Required, Foreign Filing License Granted: 11/28/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/811,599

Projected Publication Date: 03/08/2018
Non-Publication Request: No

Early Publication Request: No
Title

PIXEL ARRANGEMENT STRUCTURE FOR ORGANIC LIGHT EMITTING DISPLAY DEVICE
Preliminary Class

345
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
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).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/811,599
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.18(2), (5), or (c)) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), ), or () N/A N/A N/A N/A 600
EXAMINATION FEE
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TOTAL CLAIMS . *
(37 CFR 1.16(i)) 16 minus 20 = OR |«x 80 - 0.00
INDEPENDENT CLAIMS ) *
(37 GFR 1.16(h)) 4 minus 3 = 1 x 420 = 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total . " - =
s (37 CFg 1a,16(i)) Minus = OR |x =
(=] Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |x =
E: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
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L Total * Minus ** = =
= (37 CFg ?.16(i)) OR |x -
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w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
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ADD'L FEE ADD'L FEE

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

The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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ik, FATERFRAFRSEXTALCETFTET RRABQREL
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FHhE, SBHEHBRARBTALE SATERTHNHRS. RA,
EREFEF, S BHEHHARBREA 2. 3. 4 R 6 ANATHEEZFH
&3

AREBEBARALAG— B TZHEG, EEBRELR Y. Tk, &%
HRERBERE. BBAKRE. AEEEN, FllRAEH. —AF
FRAALEFTE, 03 AR REEAREOOYF—LRBE; &
BEE—ORELEURESME, FPREEXAMHELENHT L
B. REKEMRT EHHBARE, FTHREBEL, A_LHEFNRHESA
HBEHREFNER., WREMRTEACEZANALREYFE —BBES
IR R BETFHES, BEALHMEOTESFEANSE G HREA ERT
IRFhAR K& 2V AAF IR,

RBEENGSBHAREHFERXBKEGE) ﬁ*%%#&fbﬁ"iﬁﬂ
WIRS) A B S B HARLH R R, B, 55 GRS EKRT A
AFEANARETHRE.

EHRic TP, BERBEEESLF LR ELGIRAE”
(bank) £HMEXEANH, RBEARLHNE, BEATELSLEHHL
EHEBRFH—A, aEHFEANAHRXBKES BT R

Hikd, F—wBECIEHTESANRIR, SHENTBHRIHE
BABREVHATERR. KRikd, F—LBEFAR, FFERTARE
&AW A, 12404E %4 ITO.

RELBFEFH—FREAA TR GH A, B0
EREMHMEXEXTAMNE, HlRFXKTHIHXE (poly
( p-phenylenevinylene) , “PPV”) XEHHME, AR EATHA L
FHHBATF (LF) EAHAMEAARFARELTEAT (ER) &
ANB|HFMEHFARZE, AaFREREAMNETEESFERT. £
WO090/13148 ¥, HHMALMHHZREMH. £ US 4,539,507 F, &
ML SR TF s h I oFHI—K, #ide (8-FLEH) 45
( (8-hydroxyquinoline) aluminium, (“Alq3”) ) . A LR E 4
¥, BBZ—RERY, LFATFERE B4
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RAEAHANAELHETE (OLED) #l& AR EAZA AR ()
W BAL4R4H (“ITO”) ) HEBREHEMR L., 2V —FELHLAALH
MM EEEREF — . RE, UHRELELEL AT IMHE.
AR ERLEILLETUAREE (Fl4s2) X3 E (Hliish
42) .

B, EREGFARENIBH T, &TF2d AREANE IS4
v, BERPELFEAAMOBEELEFIESARTEREKT, RTFHEEL
B4 X E (radiative decay) B4 (AEXALNBH T, ZITELEK
EREH#AT) .

ﬁ#kytﬁéfﬁ—ré%TMJb%#%ﬁ‘lﬁﬂéﬁEE.:EETE%*’ N. EMAE
AT, HEs., Hikdke, RETAA, LESHER ELMHER
HmBAEE. R\EAGHH, AN (EXLOEANEELN) LK
HEFTBETUFNALLERR Y (AFEZERTY) HWREGMWIE
I F AR A

HMAEHRBEFTETUAUBELEERABRALE L, AHREER
PFEBRENNHBETE. PR FTHETURAL. &, PBEAXHEE
LHEMAR. FTIBEN A REERTESEAEENRE XRKRGFHAH
(— B RGMEESR) FRALARE, RARIEMR R T B NEA XA A4
T LA XRREZTRRBAFRIE T BBRAP£.

Wik, FRREMERBEEF—CLREFAXFNEIN. EE
T A RAEATIE A A #4245 PEDOT-PSS.

Kk, FLUREMWEFRKEKEFHE Y —ANRE i ERH
EP R ILAR Y

e RFEBMAEF LB RGFERUARLERGGFRTAL
%, MEFRBRZEREZRLERER. Flde, AT HimEE FELHFE
A FE, FTERTRAAMMGEES R, BT TFLRZE
B, R, EXFHALT, EFHEEMR MG FLERELE, LEA
SFAREFERETE, BHAFNBEFEGERL—BRERKG. ST TH
FPHENGBOAELHEREEA LT NBH BN A REFREFTE,
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) R A A AT F) A

Bldw, EAREEBTHEFY, EFARHTEA—K 1500m F
# ITO FAAR. A THE L FELRZEHEEF 9, RBERLA G KES
TTAE R EHGE, Plieiz BEMN 12 X 1/4. EXFHALT, TIRE
MEFhEBEL. EAREERTRY, O TFTERFHBRABREZIE
BEH N, AR XA £ FE S ITO fFRR,

BEREPHEHRPIP, Z2drLbiddd, LT d 4 de B BAHH
B oRe, B TFTeREEINFELERR. EXAFLPTLRZ
A SR PR, RAE—FredkegrBiEd, EAeRFELELZIE X
=B TFTEFPHAGBREL.

Wk, TUALEFRBMZERAAR M, 5 T4EEG LRHFFHE
A, AR 4 A A Z R IR, & 4 R eg B 6) ) dE
SR, Blie RS AR AERN . S TFRREL L&HGHH, P+
B LG MBS F R R BERRZERT A, 5
S, B BRI R AR R AR R 2] 3R 64 T AL 6 LB R AR R A F)
6. YA TR REAGG BB —FFBFERFT N, TURTREZ
7] &4 18] PR B NABIRARERS EF ARSI, mREBE
B, NEEVEZIARTRFEAZE.

ATk L \meg EP ey g, BA BT REN SR ERA F
6.

BE—AFREF, QETERYLBRECIERE, EXTFRLRGE
ERGFELBEBEUNRARL EFTHHQHEFTEAMFE, =, B
B ERBEBRETURRBMAAREL LFHH A ITO &, &5
EANMH IR R ARG -F R A LG F &, X T AR L H] de
RAADA 49 ITO BEEAH VA ENERER,

TAB AR AZ RE LR EB RN, R, TARAETHHE
BBFEAR, @I, FloHBEMm. &-F R (e-beam) Bk, FikikA]
FeiBikikz. A, BREAFTHEHFARSAZNREBRERGE, BT
VAL 4 B N R de i E oA FP A
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RERLAG S —F B, RE—FHEBERBRALAZ—FTEHGL
ERBFEGFT X, X FELHREALHERAFRTR,

B ECRATEP R b T B 8T 482 (scalability ) Fo3E & M @ 4% 3
AR, THAHFKEERARTHEABRBRNL, EHUNEREY FAEL
BAFESLERAR L6 6 BIE, TIARSEHN—FFF mibins 5
—FF F S h Xty m T E (tooling) A,

R, B Eeg AR R — 2 A, AT AR AR A b F R A PP A
# % RN HENTFHREALERS. H5, BERLSERBED| I L6H
HRG K A (tight corner) . RAATABBXEFIE, KX
BRTALEZHEIHERETERALEE TR EG I LERLE
BAEMAG R, Bk, HTFHBET ERRDRF B F AT
fRPHEFTIGERST B R, KLNAWEZEFT T b ERAEP
REBTRRAARAN. Rfa, LRAE, E4ALECRA/IKE LT IA
1% Fl A K A 0 38,

e RBFLDSTFHHGAZRAREAREHSTRE, NEFIEA
I E (shadow mask) RRBEFFEH SR, BEGSPHRGFLERS,
BAAL A KA TARBRZFISHAENRTE R NLEE T
BREG IR EERADEMR .

W B 35
MAEKLEWE, IRATHNHF XBERLAG LG, AWHE

B1THTAERAEAHNETEYWHRATREARE;

B2 FHTAECAAHEFTENXRBEHNAAFHARATFRERE,;
B 35H Ti#il OLED 348 Efes & AR H;

B 4 T TAREALAZAAGOLIEONFRLBYGRIBYGTFE

A5~ TRERLAFLEFIGTREARE;
Bo6 = TMERLNAA — LAY TRERE;
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Petitioner Ex 1002, p. 95
BOE et al. v. Samsung, IPR2023-00988



200780018219. 2 N I - Y VA R

B7 7~ THRBARAS —RABGTFHRERE,;

B8 T THRIEBEAKPS — LB TFRERE,;

BT THRIBALPS — KA THRERE,;

B 10 7 TRBARALA S — RGO TFREREL;

B 117 THRBAKAG —RAEHGTRERE;

B 12 7 TAREBERAKA S — ARG TFRERE;

B 13 7HTHREARARXAS —R#HFAGTREARE;

HuU4THETAFTRERSAHBYGHE;

BISTHETHFREREFTHAFE;

B16 THTHPLBHNALXHERZARAHBY IR ERZ=AHY
E; Fa

B 17 7T AT HBHARMERRRREH LB ERKK
ZRATBHAFARE.

B 37H Ti#id OLED B4 100 9 EHEIRTHE. HT 5
Ble B WAL T i B M.

OLED 100 €353 4% 102, X —#4 0.7 mm X 1.1 mm #3535/
ik A E A B, AiEER ERRCIEGAT R IRIKS) 64 F FaL 4G Fa
ME106 (FTHEH4F) . FABRE—KRELIFY 150 nm 54 ITO (&
4R4S) , AEC LEaRBLBEEELE, —KAHY 500nm #9435, A B
A FARERE. HEAR 1TO Foikfhe B og 3 3% XM T A Corning,
USAME, BiEARNZEBEERINGTRLLL, A LHARFEBE
AERAE R (FTikt) ITO) ABRFRAER T HAEM.

EMABRAEN EFRBEARAENHNERETE 1082, BERL
BARNE 108b. TAERXRR LK AR E (bank) 112, HlledEH R
OB RAAEFAH R, AR B 114, 7T A 4] 4o i 13 & FH AR
( droplet deposition ) i B -"f 4} 6P Al B AR KX 2 F RA VLR R F M
RABEFEAHT., B, BEXTEFEHOALFERRSEE.
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R B H e BIAARNRARREKARE 110, FARE—RLHEK
HERBER, VISR, BEABRENBLEE, HTHAGELE
ARBEBEKEGWAE, SldoRiEs, ATHRELTRALR.
WA AR FERTALRAABEGMELIRE . —BEEANEIK
EHEIARFE, LANRILORMERMIY, FREFBS
. AR A B H A A B R RE BRI RALF KGN

STAF A LIER AW . dendrimer (#MHEILEH) . FaPTE 5
F A6 AT B ) i S A B8 KA M AU LED, RAKREHIRS) &
BB A —RKEELALA. £ W090/13148. W095/06400 #=
WO099/48160 F 4 7T A F R A M OLED B L46l; £
W099/21935 F= W002/067343 F#3i£ T X T dendrimer #4449 5
#i; VAR US 4,539,507 F#£ T )~ 4-F OLED #H#6g £ 6. aTiL )
A4, dendrimer F= 4 FAHEiEEA ( singlet) #-F (3£ K)
MEHREELL. R, 3R 75%HRTRAEBFLIFEEHREN =
A (triplet) #-F. #l3=, /£ M.A. Baldo, S. Lamansky, P.E. Burrows,
M.E. Thompson #= S.R. Forrest F7# “Very high-efficiency green
organic light-emitting devices based on electrophosphorescence”
( Applied Physics Letters, Vol.75 (1) , pp4-6, 1999 %7 A 5 8 )
B, AFTHELZSRT (BL) TR RBELR. ALATR
44ty OLED 895U F, & 108 &FZ R4 F & 108a o AKX H RS
# (LEP) @28 X X E 108b, ZLH AR ETAGH, Fldo, £ 70nm
(F&y) Bt PPV (R EK LML, poly(p-phenylenevinylene)) F=
BERESE, AASTHREABEFLHEZAAEHZ REAER, T
G3EH Ay 50-200nm. ik 150 nm (F¢§) B4 PEDOT:PSS
( polystyrene-sulphonate-doped polyethylene-dioxythiophene, R X
LI -FBRIG R G R UH-— RS ) 95 WH HuttF.

B 4 78 T RERLAFES ) IFE AT FER 106a. 106b.
106¢c. 106d #)FAZ 106 4 -F&@ B .

B St TARERERAEAEFGAN A B 4T~ R G RRE TR
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EARE. BMAE SO i F SHEETHRE 52, £33 A KARRT
BHARPHLETHRE 54, PEF —SH ARG AFRFTHRET
%% 56, wRIB 2 FTHYRAABAFE—H. Ah, 5H2 PHAHE
RE, EOAMABREZ N ILELGFRELAR —FHELHEA
ABHEHHARRSSHR. SBHYELHRERK S8 LA EATH
BF KRS, EARIT TFHFTHINAMMEPFZI—TKR—TFRE.
Bt A A EAOAFRBGE 4 F TR GG BT 45T phix b 3R
2

EMHABEMHTE 2 PTFEYAFAERAE. ERLEELA BT
AEBREGETEARE, FR2EVHLFENEEERARR, L4H
HEHHRRRTAFEFERXEHRRARZEE,

HLERBTARARLAKLECHE. #lde, TURESEHEHBH
AR BT R T AR, s FAMRKSHH, BEFTHHFALLZEE
KA1 A F e R BHERAFFARFBEE., EXMFEALT,
RUELALERFZEHNERTERAERERORYGBEEN RERZ
AAeg., BER{AEAFEXORAOBELRRER, SMNEB U IR
wEIE), WkHeT B4 FREEHRMNRGRAFe. HiZER,
AREAF G MR IEFRHF ZH R TROLERIE, BE. RE/RE
& R KR FAEAT— AT AL A RE 6§ R,

BerhHTEHEASEAMHNAEL, XAARBYSBHNEEHEREK
BAORREFHY., ZRETUALAE SHRE LI HILEK, 2
FAAZLETFTAHHEEHBRERELY T ERAPA. BidzAL
B 4 R MG EBRABAHBGEAOANFRSGER, SBHEER
TR X 3R 58 B4 T £ 2F o) @ AIH 5.

B77ETE5ESEAMAAE, HIEANAH G S F & EXHTY R
RBmAREFHE., A TRHT RIFHILEZL, BN EAILES
HAREFTHERAENA, BFARETUARSHRZBAEN SBEHES
U n e N

A8 FHTHESEAMHAE, 2LA LS MITE TS L.
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EFHEH B EHH RK IR,

BoFwHhTEHESXKMYGHFE, [2A4FRE G F O TFREMRESF
RiESgE KA,

B10~HT 50 9 XMHAE, RAABNSBEGELHRE
BZEBEAEGEREZN, A RRAHAHS, HELEALER 47
th 6 AR KGR TSR h B T 6 B A P3R4 AR T 3 T4k,

B11FHT—HAE, EFASBHEHERRRAETH
IRF RIS

B 127 T —fAEL, Fi#t—Faid EHRERKSS.

B13-7HETH5E 11 A EMOHRE, 2t —F 6368 67 R
X 3% 58.

AWM THHFECILEFHEE. R, REXARERS T, %
EHl 2 TAEA B 14 3| 16 I XAH ., EFHBRZAHBHBIRK.

B 17 THTHARNFIIGHFE, AP 5B LA MNERAKRKE
HBHRIEFHE, ABRBEERRKEK=Z AT . T <F F#(square-tile )”
RAAE, ILEFBEEAFASEHOREAMERETUARLA RS GBE.
RACTRE A B A TF--FE (macro) B ERER. Ad, BEEZAHAEFP,
EBFE TS (centroid ) FFIF#5 #4304 T F #4 A7 B 49 7 7% .= (square
tile points ) . AKIEHFH TREA TR G EQRERR. Ao, EXHFE
P, EBEAHRSETFFRAEL AEHF RO T FREEAE
EFHEHRER, EXHELT, OFENTFHRETEA XYHR L4
iAo Br P SRR, AIATREA B ERTX B GF A,

Z232%, BERBEBHSANFREEVRREIRY S NEH50HF A
M5, EXRKREEHTBREABENIHEALTHERTETEGSHE,
Hlde, B 14 2 16 I FHHEFEFY, SEFT S BHEHLBRAERR
QIETERF RSO EMAF BT, ERXRKEEEHREGBEY
BFATHHELSANERT 3. 45642,

ERAFPHERTATFAEETA>HENGALYGELT, ZAER
BMTHBHIBEATRIRAXN. LER, AZHEK, AR L

14

Petitioner Ex 1002, p. 99
BOE et al. v. Samsung, IPR2023-00988



200780018219. 2 WO P FEi11/11m

W% 6% T AHS (dithered) , AXRE LR AFE—ANTFRE
MEERRREYYIF, Rio, T TEEELGARIBERETHE
BREHSBENTE, L-RFECHIREAGABE - REHIRENH
4. B, stTFH T EGENRF TORFEREGRLRAGER
Hm o HE, BHSERLRARY.

XA ALTAAFERID BRFEAEHHE A H5HE, A
BE2E I HEH, T 3D BFE, ARRAQEEERESERRE
FE LA A 3 EARA LT, T AR B b R E e F 1%
ENUAEEEL RGO LM, ARIRTFRESEGRLREY
o

ERAZAMAES D FERET ALA YKL TAS), 1252
BE, HEEXAHKEFE, #l LCDFFETFRFE, AALE EL
B FEFAENEL BFE, ATUEAALLSA.
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Abstract of CNABEITIZE8 {A)

A pixel arrangament struciure of an OLED
display is providad. The pixel
grrangement strunture includes: a first
pixel having a canter coinciding with a
canter of a vidual square; g second pixal |
separated from the first pixal and having a >
center at a first vertex of the virtual
squarg; and a third pixel ssparated from
the first pixel and tha sacond pixal, and
having 8 centar at & sscond verlsx
neighboring the first vertay of the virtual
squara,
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Lo — MR A BoR s R SRR G5, A F -

HBE, R SR B L Em A L

9HABE, BPTRERR B IT, I AT A TT P 2 TR AR R R s UK

9 =ARE, ST AR FEANPTIR AR ARG T, I HAT AR S BT s P B id
T UAH GBI 28 — T ARy v o

2. AABCRIESK | pTid (G = H P Sk, Hop

PR 58 R 2 s X 58 R 38, HLPTRER AR FOE I Pl S AR F AR R B T

3. WIBCRIEE SR 2 Prid B a1 P S5k, Fop

PTIRef — AR F A W20 =18 30, HPTiRsh — 1R B rid 25— R Sl B T

4. WIBURIEESR 3 ik BB R HEP Eitl), Torb ek 58 AR ZTR BT 2 — s i BI{E T s
REFUTT L I BT IR B — 1R 3

5. MIBUHESK 4 Prid (& = H 5 S5k, Hop

PR 2 — B 38 TR 28 AR ZCM BT R 28 — R 30 g Z 1B AR, BLPTIR 28 — = A
R =B HAT LIR30 R A

6. UM ESR 5 Tk MR = ko 4544, Hop

BTk 35— 15 R BA VUL TR, HATIRSE R PTIAR 5 =15 5 HA /NIAE 8\ Lk

7. WA EISR 6 B R R HEAN S 1, Sorb BT o R S MTIR 5 — 1R 3 By )\ E

8. RURISEf 7 BRI FHIS 9, Jop
Pk 5 AR FRITR 5 = (% % B AR TR, L
T 55— 10 2T 55 A 22 I B T 38— 2T 5 =4 22 o 0 B
T 5 15 BRIk 35 =15 6 2 D OB BRAR I 0 50— I

0. WIRCRISEK 8 FTIA IR FHEFILE I, 2rp

PR G EAEL AR RE,

PR EA (8 FATAIA DL AR, F B

AHAISHO T 2 45051903 2 ) OB B LT 30— A T IR K.

10. HUBURISEK 6 TR FHIL: 4, Jop

P 133 A O FTA S = R E TR AL,

PSR FMPTA S =GR L MR H — K, 1

T 59 T 55 1% 5 2 ) OB g B BT 1% D 0 = 15 % 2 I
BB ARA IR K

L1 UUBCRIE R 10 BT 01 S HESI L £, 3

Tk R EEE AR R,

TR EA 0 F ARG POE TR, HL

A T %A 05192 0 0 B 50 L BT 05— R I 50— KB B KR 30 =
133
12, WIAURIEK 10 FE {83 RS, o
PR GRS RE,
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ARSI BT Ik 22 A5 — 1R 3 AT IR RR I DY AR, H

PR FHAR B BT IR 22 A58 AR R L R B B 2 LT IR 5 — W BT I 20 — K B SR
BEKE

13, WA E SR 6 Prid (R s H\pI S5k, Fop

IR SR T S TE 2 P 5 P E

AR BT IR 2 A2 — R 3 B I IR RR I DY AR o

L4, WA EESR 13 TR IR B HEPN G544, Herp ITid 28 — R 5 RAT L PTIR 2 — 1R 3K
TR o

15, WIBUREESR 13 Frik MR ZeHEPN S5 44, L rp Brid 28 = 2s AT LLPTIA S 1R 3K
TR o

16. UM ER 5 BTk R s HE51 4, Horp

BTk s —1& 2 BAT \ILE AR, H

PR3 AR AT IR =15 = B WL TR TR .

17, WA ESR 16 BTk R R HES S5 ), Homh

Pk 58 — 45 25 BAT FEPTad 28 — 15 3 BRI i AR,
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B2 M HIRER (U, 114 BR 46 IX B IR 26 S R 2D o Ak, nl 2 B A TR e ME R
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2% 200 BRI AR X FECT EVTRRIEFR Th A8 RS 40 S B LB B o B FE7E 5SS — 14 52
100 25 4% 2% 200 FI5E =15 2% 300 PN 4 W20 G A HLAR 52 N B4R B o B el S,
[0063]  pbAh, LAY H—XTE R 2% 200 FI—XF 2 =453 300 ALHE RS — 55 100, 7]
PR 505 10058 4405 200 FIEE =453 300 [FLATEL . RN, OLED S 7= 2 1) il ik i (1)
T3 e A Al el 2>, HoAT 2 i OLED &7 2% 1) MG i) S 7 o i

[0064] 2 ok, Z MK 5 R R R 4 27 Fos 9] P 52 it 77 =X %) OLED [ 7R 25 115 = HE 21 &5
AR i3 0 N 1 Sl N b N 71 9 = W 11 S e S i D Nl b R K i 9 = W i 6
iR . N FELF BRI, 5 UL b o) 4 S it 7 S ORE [R) AR 9 B T s ) P SIS T X
I BT A MRS %555 .

[0065]  WITEPE] 5 Hh TR, OLED R a5 R = HEF 5 i B 2 58— 15 5 100 2458 1%
7% 200 FIZ AN =485 300, AEZ 1558 100 1, AHARI SR — 15 25 100 HAT )G TETEAR
HAR XK. eAh, 38 45 38 200 AT LW =18 5% 300 KA. 28 153 200 fIsE —1%
2% 300 W HCE PUIATE R (gl an, 25D .

[oo66]  7E15 &l 1-3 BAL 7 A, — X058 AR 3 200 19 L8 AL AEAT R T B VS 1 — A
XA T PLAL, SR Hvs B 555183 100 i — Db o EA R L.
Ab, — X5 =8 2% 300 [ LB LR MEFL T B VS 1 55— XS M B A TR P2 Ak SR,
TERE 5, AHAR Y 2R — 1555 100 A /IO FEFAR HAR b XGHRR, T 28 18 5% 200 A LS — 1%
2% 300 SR AR X F 3T EVTRR R rh A8 F RS 40 5 B HE I LB B o RS 758 — 14 1

9

Petitioner Ex 1002, p. 119
BOE et al. v. Samsung, IPR2023-00988



CN 103311266 A w B B 7/7 T

100 2 4% 2% 200 A5 =15 3 300 PN 48 L 1A HLR S8 2 I IR 48 i e R ] Sk
[0067]  [hAh, @A — T 55 A% 38 200 FIl—X 5 =44 5% 300 £ [ 45— 140 5% 100, 7]
PR 1535 10058 18 3% 200 FEE =15 5 300 [FL12 0. K, OLED o5 1) il g i [a)
Rk A ] g2, HonT$2 5 OLED &7 2% 1) S 10 s i & .

[0068]  JSEAHIC T HT AR A N S SEBR I 7 491 S it 77 3K, 3R T A e B, {HLRY: Y PR A 1)
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[0001] AT B 1K) 2% St g AR 4% T T 38 8 AT MR s (OLED) ‘w23 5 2 HE
PAIEET A

BEEA

[0002]  SEIRBEE ARG E . BT, OLED IR 28K 5| T IER /7. OLED HoR 5%
HA A RCEE. KN OLED WoR 884N 75 B AR (AN F T Bon s ) » FrbAHm] A
A AHAT R G s 2R /N JE AN B . 4k, OLED s 28 f 7 HH v o B R Ve, IS I e
(515 R B R A

[0003] U HE, OLED sy G2 MR, H T RIAFEGERG. 2 MR K SHLU
SoRnEG . KB, G REHTEREBI /N RO B, a4 B2 A g (W
IRBNHIRER ) RIKB MG R Hoh A E (A ERIRE)E ) IR E A 2 10 X IR
TEAR o 320, AME R A e A e AR AR AR 3 2 1A .

[0004]  FLHELE OLED WIn#8 MM 3 W B ALK 2 nl il B SR ( ks 40 4 @ i
(FMM) ) YA I e 24082 76 FH AR5 25 0 AR 2% B LAFRIF1% 2 I S FLAR LU, S BRI AT
FEME. B 7, A ING R ) 8ERR LR ST A T SE PR, S PRI R LR L.

[0005]  FEULE SH A AFHI UL G BAH T80 AR R IS R E g . DRk, HonT £,
TIXFERE B BRI Bt T AR S il B AR SR Ui AE AR DA A BARIE B .

RIAAAE

[0006] A WY (1K) 4% St Uy QA 24U Il —fBe 5 ¥ S OLED BoR a3 IR RN 454 . THHE
TS A7 Ml 2 MBS R BRI OLED SR B R HII 4 . AR
B s ) M s e 7 X B 3 iR 3R ALAE EE B OLED 7R 84 R Z P 454, IR 2L
MU SR ER A SR

[0007] MR A K B s ) T St 7 3G, SR AL A LA AR BoR A BB E HEPI S
ZBRES SRS R BR, R SEMTRK P OEASI L 5B TR R, SR
—BEKEIRETT, I B A LTI Ry B T Ae i vt s LA =183, 5Pid S 1%
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[0025] L e R 5 — 7o) 14 s it 7 2 OLED 2 28 1R ZR HEF S5 M A I .
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FA MR . A BRI ERA, B 1 098 — Sty S AR A A R BRI
o P s T S A oot BRE A R S E AR T .

[0049]  WI7E & 2 HH B, OLED IR MR R HEF M BFEZ 15 F% 100. 2105 1%
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] B 2R, ) GBS CRE, ZSANA ) .

[0050]  7ES K 1 B 7 SRS T7 20, — X 88 A5 25 200 [ O sE LRI RERL T B VS 1
— ARSI —TI S PL &b, BT E VS A 55183 100 F 11— O EARH
Coo BEAN, — 3558 =48 2K 300 [ Oy BT AEI HEPA T B VS (19 55— X 2R 1M 58 T P2 &b
R, EE 2 L, 5 TR R 200 A S =145 300 BRI INAR .

[0051]1  FENHERR G S, AHAT I EE 183 200 AIEE =14 3 300 Z [AER B 258 =K
FE L3, MRN8 25 100 FIAHAR 55 45 25 200 BLEE =48 2 300 Z [8] (1 #E &5 2 A AH [H 1
VUK L. hAh, AHAT R SE—158 2% 100 Z [RIFIRE B A& bh 38 =K L3 FIZE UK L4 K1
FHKE L5,

[0052] AUk, SEVUHKEE LA (S BRI B AEAH AR I X 55 — 15 38 100 558 5 2 200 Z [,
FITE AT A SR A 88— 15 2% 100 558 =483 300 Z[d] . MhAh, 38 =K L3 BI4ERUE At
AHAR 1 ple X 58 A8 3R 200 FISE =183 300 Z A, HE—, LhEE = KJF L3 S PIKE 14 K
8 HAKSE L5 (ISR RAEAH AR I 35— 18 2% 100 2 [0, X S 87E TR R o 38 A RS 40 4
JEFE LLATE o3 BB FEFE S — 18 3 100, 35 5 3% 200 FI55 =15 3 300 WISt i RI 4t
AW 2B R i DT AR Al S

[0053] b4, I X 58 A5 2 200 F1—XF 55 =48 K 300 D142 100, 7]
BES 15K 100,55 F K 200 FIEE =182 300 [(FL7EEL. Kk, OLED 7 2 1) il i ) 7]
Frisilids g A ] e b, ELATHR 5 OLED Som 2% i S 0 on i & .

[0054]  #F— 20, 7E1& 2 ¥) OLED W R 2R K HEA L b, ST IE 658 18 3 200 7E28
—H4 3R 100,38 AR F 200 FIEE =18 % 300 H A s 5. BRIk, 55 4% 200 HALL
=13 300 TR EAL, B b3H] T OLED Som 2% 1 5 i I PR . a2, B 2 19 OLED &
e B ZHER SRR T IR m A

[0055] Tk, ZHEE 3 M HER R E 58 =~ M9t 77 U OLED B/ 28 18 2 HE 2 45
Mo WGFREIRASE T LA b9 1 S it 77 2R 5843, i 2200 55 [R] DA b 7 9 14 i it 30 43 19
IR . TR LTI R AN T [ RIA , 5 LA B P st 77 A [ B SRARLT 5E = IR R 52 it U7 =0
HIZH et B A AR 2B hR T .

[o056]  WI7E &l 3 HHFf7R, OLED R MR R HEF M BFEZ N E—14 % 100. 215 1%
2= 200 1258 =182 300. fEZ 18142 100 1, AHEB IR 18 3 100 B A VYR
CHan, SEAT PUL T ) BRI #R . HeAh, 85 A48 2K 200 B HLEE =452 300 KIE AL, 46
T8 F 200 M =R R W HA 2R (Flan, SSUIEEILE ) .

[0057]  fE5 I 1-2 ARG T7 2, — XS 55 AR 3R 200 1 0 B AL AERT RE 8L T B VS 1 —A>
XL T s PL &b, JBHLTE VS B 55 -—183 100 1 — DO ES RO I
Hh, — X5 =4 FR 300 (R B LAV AL T HE VS 19 55— X M 2R B B TS P2 &b SR,
TEE 3 F, tHAR I B — 15 3 100 BAT VYA TR AR e R, 188 45 2 200 At =14
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300 BEOKITHAN . X 'S80 7 AR A F2 vh A AR 4l S SR FE IR LAE B i eS8 — 15 &
100 55 % 25 200 A58 =15 2 300 P RISk WL (8 19 HLR S 2 I 3R @ DL AR ] Sk
[0058]  BhAh, IR EE—1R K 100 BUE AR — X 58 A8 2K 200 Z [ F1—X 58 =18 25 300
Z 8], Al SR — 18 25 100, 28 5 3 200 F1EE =14 2 300 LA, DRk, OLED SR R25[
il 3 B[] AR ) 2 e AR AT 92D, HLRT 4 7 OLED Y728 i R i o i & .

[0059]  #F—2, &1 3 1) OLED s MR HHEA A M, RESWE G EE 18 3 200 7R 55—
183 10058 15 3% 200 FIEE =18 2 300 "h B A &M HEm. Bk, 3 4% 200 A
=A% 2 300 BEORAY IR, K LEHIH] T OLED Son 281075 fr I B . s /&, OLED oR28 114
FHEF SR TR S .

[0060] 4ok, = HE & 4 W5 IR MR 55 VU 7= 461 P i it 77 X1 OLED 2R 8% MR = HE B 45
Mo WGFREIRASE T LA b om0 14 S it 77 25843 i 220 5 [ LA b 7 14 < it T 2 30 43 1)
IR . N FELF IR RAN T [ RGA , 5 LA B o) 1 St 7 XA R BT B8 VY 7491 1R 52 it 7 =0
(2 oo B A A EI 2B AR T .

[o061]  WIfEE 4 HHFr7R, OLED IR # R R HFF M BFEZ 5185 100. 215 14
200 N2 A6 =185 300, fEZNEE—18 2 100 H, FHARIIEE — 18 K 100 BA5 VUL IR
CHan, SEAT UL ) AR FR . HhAh, 88 =452 300 B HLEE — 52K 200 KIE A . 4
TR ER 200 IS =R R T HA 2R TER (B, SiaTE s AT ) .

[0062]  fE5 K] 1-3 AT, — X HE AR R 200 B O AL REAL T H VS [ — A
XA LRI — TS PL &b, BERLTE VS B 55— 3 100 1 — NP0 ES 0. 1
Ah, — X5 =48 F 300 RO B ALAE W HEAL T HE VS 19 55— X M 2B B TS P2 Ak SR,
TEFE 4 v, AHARIEE— 15 2 100 B A PUIA LR HAR BEXRR, 55 =15 % 300 R A L %
= 200 BEORIIINAR o 3X 3 3807 AEDTAUIE A vh 0 ADRS 2 5 S FE 1 LUR i 73 i B AE 58 — B &
100 55 % 25 200 A58 =A% 2 300 P4k A2 L A HLR 52 I R B A T S 4,
[0063]  UbAh, ST FH— X 58 A5 2 200 F1—XF 58 =48 K 300 AHEEAE 142 100, 7]
WS —15 K 100,55 F K 200 FIHE =182 300 [FL7E L. Kk, OLED 75 28 1) i i i) )
Frisiids g A Al e b, ELATHR  OLED fom 2% 1 S 1 o i & .

[0064] 1Tk, ZHEE 5 W HR 55 FLon 9 Mk s2iti /7 =01 OLED WoR 28 18 R HEF &5
o WGFREIRAS R T LA b om0 14 S it 77 AR5 43 i 220 5 [ LA b 7 14 i it T 2 e 308 43 1)
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Ab, 3T =44 3R 300 1L B AL AET AL T HE VS 19 55— X M 2B B T A P2 Ak SR,
TEE 5, FHAR I BE —18 2 100 AT /A JE TR HLAE LU X B, 188 18 % 200 H A L =14
= 300 BEOKIINAR o 3X 3 30 7 AEDTAUIE T ih A0 ADRS 2l 5 S8 FE 1 LR B 73 i B AE 58 — 1B &
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Application No. Applicant(s)
15/811,599 LEE, SANG-SHIN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
KWANG-SU YANG 2691 E‘g‘“s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

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

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

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

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

Status
1) Responsive to communication(s) filed on 11/13/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.

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

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X] Claim(s) 1-16is/are pending in the application.

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

|
8)[] Claim(s) is/are objected to.
9 Claim(s) 1-16 are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hite/rvw. usplo.gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHfeadback@uspio.qov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[J The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[]Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) I:l Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other:
Paper No(s)/Mail Date ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180320
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Election/Restrictions
2. This application contains claims directed to the following patentably distinct
species of the claimed invention:

I. Species of Fig. 1;

Il. Species of Fig. 2;

lll. Species of Fig. 3;

IV. Species of Fig. 4; and

V. Species of Fig. 5.

The species are independent or distinct because claims to the different species
recite the mutually exclusive characteristics of each species or grouping of species.
Species | (Fig. 1) teaches a pixel arrangement structure of the OLED display in which
there are a plurality of first pixels, a plurality of second pixels, and a plurality of third
pixels, each of the first pixels having the same quadrilateral shape (e.g., a square or
rhombus), the second pixels being arranged diagonally with respect to the first pixels
and having the same octagonal shape, and the third pixels being arranged diagonally
with respect to the first pixels and having the same octagonal shape. Species Il (Fig.

2) teaches a pixel arrangement structure of the OLED display in which there are a
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plurality of first pixels, a plurality of second pixels, and a plurality of third pixels, each of
the first pixels having the same quadrilateral shape (e.g., a parallelogram), and in which
the second pixels have a larger area than the third pixels. Species lll (Fig. 3) teaches a
pixel arrangement structure of the OLED display in which there are a plurality of first
pixels, a plurality of second pixels, and a plurality of third pixels, each of the first pixels
having the same quadrilateral shape (e.g., a parallelogram), and in which the second
pixels have a larger area than the third pixels and the second pixels and the third pixels
may have polygon shapes (e.g., hexagonal or octagonal). Species IV (Fig. 4) teaches
a pixel arrangement structure of the OLED display in which there are a plurality of first
pixels, a plurality of second pixels, and a plurality of third pixels, each of the first pixels
having the same quadrilateral shape (e.g., a parallelogram) and being symmetrical to
each other, and in which the third pixels have a larger area than the second pixels.
Species V (Fig. 5) teaches a pixel arrangement structure of the OLED display in which
there are a plurality of first pixels, a plurality of second pixels, and a plurality of third
pixels, each of the first pixels having the same octagonal shape and being symmetrical
to each other, and in which the second pixels have a larger area than the third pixels
and the second pixels and the third pixels may have quadrilateral shapes (e.g.,
rhombus).

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which
the claims shall be restricted if no generic claim is finally held to be allowable. Currently,

there is no generic.
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There is a search and/or examination burden for the patentably distinct species
as set forth above. The species require a different field of search (e.g., searching
different classes/subclasses or electronic resources, or employing different search
queries); and/or the prior art applicable to one species would not likely be applicable to
another species; and/or the species are likely to raise different non-prior art issues
under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species
to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive
unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

species or grouping of patentably indistinct species.
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Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other
species.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.

3. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Inquiry
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kwang-Su Yang whose telephone number is 571-270-
7307. The examiner can normally be reached on Mon-Fri during 9:00am-6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
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supervisor, Chanh Nguyen can be reached on 571-272-7772. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/KWANG-SU YANG/
Primary Examiner, Art Unit 2691
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