OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) B 16/742,230 AN et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TOWFIQ ELAH| 2625 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4) This communication is responsive to 06/11/2021.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3¢ The allowed claim(s) is/are 1-16 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. V] Certified copies of the priority documents have been received in Application No. 15/660,827 .
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

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

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
ITOWFIQ ELAHI/
Primary Examiner, Art Unit 2625

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210909
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Application/Control Number: 16/742,230 Page 2
Art Unit: 2625

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

After a thorough search, examination, persuasive amendment and arguments and in
light of the prior art made of record claims 1-16 are allowed. The following is an
Examiner's statement of reasons for allowance:

The Applicants’ replies make evident the reasons for allowance, satisfying the “record
as a whole” proviso of the rule 37 CFR 1.104(e). Specifically, the substance of
applicants’ remarks, filed 06/11/2021 with amended claims and approved terminal
disclaimer, are persuasive, as such the reasons for allowance are in all probability
evident from the record and no statement is deemed necessary (see MPEP 1302.14).
“Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany
the issue fee. Such submission should be clearly labeled "Comments on Statement of
Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOWFIQ ELAHI whose telephone number is (571)270-
1687. The examiner can normally be reached on M-F: 10AM-3PM.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 16/742,230 Page 3
Art Unit: 2625

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, William Boddie can be reached on (571)272-0666. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/TOWFIQ ELAHI/
Primary Examiner, Art Unit 2625
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/742.230 AN ot al.
ARO[
TOWFIQ ELAHI 2625
CPC - Searched*
Symbol Date Examiner
HO01L27/323 GO6F3/0412 GO6F3/044 G09G3/3225 HO1L51/5256 07/30/2020 TE
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.
Search Notes
Search Notes Date Examiner
Text searched in EAST 07/30/2020 TE
Updated search in EAST 04/14/2021 TE
Updated search in EAST 09/09/2021 TE
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
345/G0O6F3 173/0446 09/09/2021 TE

U.S. Patent and Trademark Office

Page 1 of 1

Page 5

Part of Paper No.: 20210909
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢142 230 AN ot al.
H “ “““ Examiner Art Unit
TOWFIQ ELAHI 2625

CPC

Symbol Type Version

GO6F 0443 F 2019-05-01

GO6F 0446 | 2019-05-01

GO6F 0412 | 2013-01-01

G09G 3225 | 2013-01-01

HO1L 323 | 2013-01-01

HO1L 5256 | 2013-01-01

GO6F 04102 A 2013-01-01

GO6F 04111 A 2013-01-01

GO6F 04103 A 2013-01-01

HO1L 3244 A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 16

/TOWFIQ ELAHI/ 09 September 2021 . . -
Primary Examiner, Art Unit 2625 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 10A
U.S. Patent and Trademark Office Part of Paper No.: 20210909
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢142 230 AN et al

H “ “““ Examiner Art Unit
TOWFIQ ELAHI 2625

INTERNATIONAL CLASSIFICATION
CLAIMED

GO6F

044

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 16
/TOWFIQ ELAHI/ 09 September 2021 . . N
Primary Examiner, Art Unit 2625 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 10A
U.S. Patent and Trademark Office Part of Paper No.: 20210909
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢142 230 AN et al

H “ “““ Examiner Art Unit
TOWFIQ ELAHI 2625

[0 Claims renumbered in the same order as presented by applicant (] CPA T.D. ([O R1.47
CLAIMS

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

1 1 10 10

2 2 11 11

3 3 12 12

4 4 13 13

5 5 14 14

6 6 15 15

7 7 16 16

8 8

9 9
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 16
ITOWFIQ ELAHI/ 09 September 2021 - .
Primary Examiner, Art Unit 2625 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 10A
U.S. Patent and Trademark Office Part of Paper No.: 20210909
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©2019/02/28
:17:00 -

12019/02/28
W00
:2019/02/28
£17:00 :

((("CHO") near3 ("Sung-woong")).INV.

((("CHO") near3 ("Sung-woong"))).INV. §USPAT

insula$3 near2 pattern near3 between  US-
same first near3 conduct$3 near3 pattern : PGPUB;

near5 second near3 conduct$3 near2

:USPAT
pattern and display :

12019/02/28
L1700
12019/02/28
Lo
:2019/02/28
:17:00 3

substrartg)” - Us

touch near3 (sens$3 detect$3) near3 on SUS—
near3 display near3 (part section '
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touch near3 (sens$3 detect$3) near3
display near3 (part section substrate)
same insulat$3

12019/02/28
117:00 :

(HO1L27/323 GO6F3/0412 GO6F3/044
G09G3/3225 HO1L51/5256).cpc.

:2019/02/28
§1%OO :

S101 and S102

20160147335

0100182273

OFF

12019/02/28
:17:00 :

£ 2019/02/28
17:00 :

2019/02/28
17:00 :

12019/02/28
117:00 :

"20160103549"

(first second third) near3 conductive

near3 layer near3 resistiviy near3 (less
lower) near3 (first second third) near3
layer

U R
'PGPUB;

OFF

:2019/02/28
:17:00 :

2019/02/28
17:00 §

(first second third one) near3 conductive

near3 layer near3 resistiviy near3 (less
lower) near3 (first second third) near3

layer e
(first second third one) near3 conductive

near3 layer near3 resistiviy near3 (less
lower) near3 (first second third other
another) near3 layer

s
-PGPUB;
USPAT

us-
'PGPUB;
(USPAT

OR

12019/02/28
117:00 :

COFF  2019/02/28

conductive near3 layer near3 resistiviy
near3 (less lower) near3 (first second

third other another) near3 layer -
conductive near3 layer near3 resistiviy

near3 (less lower different) near3 (first
second third other another) near3 layer

12019/02/28
:17:00 :

2019/02/28
:17:00 :

(first second third other another) near3
layer conductive near3 layers near3

resistiviy near3 (less Iqwe‘rvvd‘iffvgrqnt)” Bl
(HO1L27/323 GO6F3/0412 GO6F3/044

G09G3/3225 HO1L51/5256).cpc.

12019/02/28
117:00 :

2019/02/28
117:00 '
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12019/02/28
117:00 :

(first second third ) near3 layer
conductive near3 layers near3 resistiviy
near3 (less lower different more)

:2019/02/28
17:00 :

S114 and S116

(first second third one ) near3 layer
conductive near3 layers near3 electrical
near? resistiviy near3 (less lower
different) same than near3 (first second
third other ancther )

OFF

12019/02/28
:17:00 :

£ 2019/02/28
17:00 :

S120

(first second third one ) near3 layer
near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different) same than near3 (first

second third other another ) e
(first second third one ) near3 layer

near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different) same (first second third
other another )

COR

OFF

12019/02/28
117:00 :

2019/02/28
17:00

(first second third one ) near3 layer
near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different) and (first second third

otheranother)
(first second third one ) near3 layer

near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different more)

R

12019/02/28
:17:00 :

o 20190228

:17:00

(first second third one ) near3 layer
near3 conduct$3 near3 layers near3
electrical near2 resistiviy near3 (less

lower different more)
(first second third one ) near3 layer

near3 conduct$3 near3 layer$1 near3
electrical near2 resistiviy near3 (less
lower different more)

OFF

12019/02/28
:17:00 :

| 2019/02/28
17:00

(first second third one ) near3 conduct$3

near3 layer$1 near3 electrical near2
resistiviy near3 (less lower different
more)

'PGPUB;

12019/02/28
:17:00 :

(first second third one ) near3 conduct$3

near3 layer$1 near3 electrical near2
resistiviy
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conduct$3 near3 layer$1 near3 electrical

near2 resistiviy

12019/02/28
117:00 :

second near2 conductive layer near3
electrical near3 resistivity near3 less
near3 than

:2019/02/28
17:00 :

second near2 conductive near3 layer
near3 electrical near3 resistivity near3

less near3 than
second near2 conductive near3 layer

near3 resistivity near3 less near3 than

second near2 conductive near3 layer

same electrical near3 resistivity same
less

OFF

12019/02/28
:17:00 :

£ 2019/02/28
17:00 :

2019/02/28
17:00 :

middle near2 conductive near3 layer
near3 (thicker)

12019/02/28
117:00 :

(middle mid center centre) near2
conductive near3 (layer section part)

{hear3 (thicker wider fatter) =~ .
(H01L27/323 GO6F3/0412 GO6F3/044

G09G3/3225 HO1L51/5256).cpc.

:2019/02/28
:17:00 :

©2019/02/28
17:00 §

S133 and S134

- 0100182273
20160041644

R

COR

OFF

OFF

12019/02/28
117:00 '

2019/02/28
:17:00 :

| 2019/02/28
17:00

2019/02/28
:17:00 :

12019/02/28
:17:00 :

first same third same cunduct$3 same
layer same titanium

12019/02/28
:17:00 ;

first same third same conduct$3 same
layer same titanium
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15142 139,064  (HO1L27/323 GO6F3/0412 GO6F3/044
; ; G09G3/3225 HO1L51/5256).cpc.

12019/02/28
117:00 :

15143 4,756 first same third same conduct$3 same
; i layer same titanium and aluminum

:2019/02/28
17:00 :

15144 3,209 first same third same conduct$3 same
: f layer same titanium same aluminum

5145 145 Sl42andS14

5146 1,129 first near2 conduct$3 same second near2 US-

conduct$3 same third near2 conduct$3
same layer same Titanium same
Aluminum

14733 Si42andS146

5148 1,191 aluminum near2 layer same (between

sorrounded) near3 Titanium

'$149 667 aluminum near2 layer same (between
2 i sorrounded) near3 Titanium near2 layer

,€OR,,,,”

e
PGPUB;
(USPAT

,,QOR,,”,,

R

COFF

OFF

OFF

OFF

12019/02/28
:17:00 :

2019/02/28
17:00 :

£ 2019/02/28
17:00 :
2019/02/28
117:00 3

| 2019/02/28
17:00

2019/02/28
:17:00 :

15150 73 $142 and S149

S151 204 towfignearelahi

12019/02/28
117:00 :

©2019/02/28
:17:00 :

12019/02/28
117:00 :

S153:1 "20170076502"

S1541  "20180095s81"

s155.2 0100182273 L

,?OR”,,”

OFF

12019/02/28
:17:00 :

£ 2019/02/28
:17:00 :

©2019/02/28
17:00 :

:2019/02/28
:17:00 :
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5157 5 ("20100060602" | "20110102370" | Us-

"20120118614" | "20120212449" | PGPUB;
"20120312677").PN. OR (USPAT;
("9323370").URPN.  USOR

OR
‘PGPUB; :

S158 75 "20060097991" Us-

OFF

12019/02/28
117:00 :

12019/02/28
17:00 :

$159 1 "15660827" and (thickness near3 second us-

near2 connection part$1) PGPUB;

S160 0 "15660827" and (thickness near3 second  US-

near2 connection near2 part$1) :PGPUB; :

12019/02/28
117:00 :

2019/02/28
:17:00 f

12019/02/28
117:00 :

5163 2 "20140320769" US-

S164 0 second near3 conductive near3 pattern  US-
(more adj than)) near3 thickness near3 : USPAT
second near3 connection near3 part

near4 thickness near4 (greater bigger ~ PGPUB;

OFF

12019/02/28
:17:00 :

£ 2019/05/09
11:00 :

:5165:0 conductive near3 pattern near4 thickness us-

near4 (greater bigger (more adj than)) PGPUB;

near3 thickness near3 connection near3 §USPAT

©2019/05/09
111:04 :

5166 263 second near3 conductive near3 pattern US

near4 thickness near4 (greater bigger :PGPUB;

(more adj than)) samr thickness near3  { USPAT
second near3 connection near3 part

:2019/05/09
111:05 s

5167 11,006 second near3 conduct$3 near3 pattern  {US-

near4 (thickness width) near4 (greater :PGPUB; :

bigger (more adj than)) samr (thickness USPAT
width) near3 second near3 connect$3

S168 0 second near3 conduct$3 near3 pattern US-
bigger (more adj than)) same (thickness : USPAT

width) near3 second near3 connect$3
near3 (part section)

R
near4 (thickness width) near4 (greater  : PGPUB; :

OFF

:2019/05/09
111:10 -

2019/05/09
111:10 |
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12020/07/29
-10:30 :

:2020/07/29
10:31 :

buffer near2 directly near3 encapsulation

buffer near2 layer near2 directly near3
encapsulation near layer

near layer

 buffer near2 directly near3 encapsulation |

,€OR,,,,”

OFF

12020/07/29
111:49 :

£ 2020/07/29
154

2020/07/29
11:54 |

12020/07/29
115:13 :

'20140320769"

"20160041644"

:2020/07/29
115:14 :

©2020/07/29
1515

buffer same encaptulation same
buffer same encaptulation same

buffer same encaptulation same

"20160103549"

conductive near2 pattewrn

conductive near2 pattern

(conductive metal) near2 pattern

R

COR

OFF

OFF

12020/07/29
115:20 ’

2020/07/29
:15:28 :

| 2020/07/29
1528

2020/07/29
:15:28 :

buffer near2 layer and encaptulation _
near2 layer and (conductive metal) near2 :

12020/07/29
:15:29 :

12020/07/29
15:57 :

"20170083140" | "20170277296" |

("20090058250" | "20100265206" |
"20140049522" | "20150049263" |
"20150091849" | "20150153881" |
"20150355771" | "20160179264" |
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286

"20170321087").PN. OR

(("10720474").URPN.
buffer near2 layer near3 encapsulation :

,,QOR,,”,,

OFF

| 2020/07/29

near layer :PGPUB; : 116:12
e useAT
S185 49,085  (HO1L27/323 GO6F3/0412 GO6F3/044  US-  OR OFF  2020/07/29

; G09G3/3225 H01L51/5256).cpc. 'PGPUB; : 116:13 :
'USPAT ‘ f
S186 135 S$184 and S185 US- ‘OR OFF  2020/07/29
' _PGPUB; ‘ 116:13 :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, USPAT ...
5187 3,004,158 S184 and S185 and conductive neae2  : US- :OR OFF §2020/07/29 ﬂ
: pattern ‘PGPUB; ‘ :16:13 :
o seaT : ;
5188:12 S184 and S185 and conductive near2 US ‘OR ‘OFF :2020/07/29
: pattern ‘PGPUB; 116:14 :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, U
5189 35 ("10268238" | "20080277259" | Us-  OR OFF  2020/07/29

"20100182250" | "20110285661" | _PGPUB; 116:17 :

"20130002569" | "20130147727" | USPAT;

"20130278513" | "20140028599" | USOCR

"20140078108" | "20140078692" |
"20140217373" | "20140217382" |
"20140217397" | "20140232956" |
"20140256070" | "20150193058" |
"20160093685" | "20160306472" |

"20160315284" | "7864503" | "7920129"

| "8274488" | "8358284" | "8461760" |
"8698768" | "8730191" | "8946690" |
"9001079" | "9035907" | "9046952" |
"9128569" | "9239654" | "9335881" |
"9515131" | "RE44866").PN. OR

("10707280").URPN. :
buffer near2 layer and encaptulation
near2 layer and (conductive metal touch

sesnor detector) near2 pattern

©2020/07/29
117:19 :

buffer near2 layer and encaptulation

near2 layer and (conductive metal touch

sensor or detector) near2 pattern

12020/07/29
:17:19 :

buffer near2 layer and encaptulation

near2 layer and (conductive metal touch

sensor or detector)

12020/07/29
117:20 r

insulation near2 layer near3
encapsulation near layer same
conductive near2 pattern

:2020/07/30
:09:22 :

insulation near2 layer near3

encapsulation near layer and conductive

near2 pattern

12020/07/30
109:24
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12020/07/30
11:35 :

5196 0 first conductive layer near3 buffer layer us-

same second conductive layer same first : PGPUB;

conductive layer third conductive layer  :USPAT
near3 second conductive layer :

:2020/07/30
15:40 :

51972 second conductive pattern near4 fourth US-

conductive layer same insulating layer  : PGPUB; :

same fifth conductive layer same fourth : USPAT
conductive layer same sixth conductive
 layer same fifth conductive layer

51983 - second conductive layer same fifthm o US o \
; f conductive layer near3 aluminum :PGPUB;

:2020/07/30
115:52 :

©2020/07/30
15:55 :

15199 9 thickness near3 second conductive layer :US-

near3 greater near4 thickness near3 first  PGPUB;

conductive layer near3 thickness near4  :USPAT
third conductive layer ;

52001 (thickness or width) near3 fith ~ US-
: : conductive layer near3 (greater or bigger ' PGPUB;

or larger) near4 (thickness or width) :USPAT
near3 fifth conductive layer near3 :
(thickness or width) near3 sixth

conductive layer

NEAR

OFF

12020/07/30
116:38 :

2020/07/30
16143

152010 thicknessnear3 insulating layer near3 less : US-

near3 thickness near3 second conductive PGPUB;
pattern (USPAT

S2021 thickness near3 insulating layer near3  US-

less near3 thickness near3 second ‘PGPUB;

conductive pattern USPAT

:2020/07/30
17:00 3

©2020/07/30°
17:00

5203 ; 6 thickness near3 insulating layer near3 :US-

less near3 thickness near3 conductive  :PGPUB;
pattern _USPAT
: :NEAR
PGPUB;
'USPAT
‘ 'NEAR
conductive layer near3 (less or smaller) PGPUB; ;

52042 20160103549  US-

52053 (thickness or width) near3 second US-

near3 (thickness or width) near3 fifth -USPAT
conductive layer '

OFF

OFF

12020/07/30
17:01 ;

2020/07/30
117:07 :

© 2020/07/30
17:20 :

S206:1 (thickness or width) near3 (difference or :US-

variation) near3 second conductive layer :PGPUB;

near3 first conductive layer near3 greater | USPAT
near3 (thickness or width) near3 '
(difference or variation) near3 third

conductive layer near3 first conductive

layer

12020/07/30
17:23
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5208

(thickness or width) near3 (difference or

variation) near3 fifth conductive layer
near3 fourth conductive layer near3

greater near3 (thickness or width) near3 :

(difference or variation) near3 sixth

conductive layer near3 fourth conductive
layer :

(thickness or width) near3 (difference or

variation) near3 fifth conductive layer
near3 fourth conductive layer near3

(difference or variation) near3 second
conductive layer near3 first conductive
layer

Us-
-PGPUB;
‘USPAT
greater near3 (thickness or width) near3

NEAR

OFF

12020/07/30
17:25 :

£ 2020/07/30
17:26 :

:2020/07/30
117:34 :

12020/07/30
117:34 -

"20150085205"

'20160162060°
20170336907

© wo001527100

R

OFF

OFF

:2020/07/30
:17:35 :

| 2020/07/30°
1739

©2020/07/30°
1739

- 2021/04/14
:09:34 :

"20160313837"

| "2014023295¢"

12021/04/14
109:43 :

 2021/04/14
109:44 :

12021/04/14
109:44 :

362

"20210048921".pn.

insulating near2 layer near3 between

near4 conductive near2 patterns
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15220:40,306  (HO1L27/323 GO6F3/0412 GO6F3/044  US-  OR OFF  2021/04/14
L G09G3/3225 HO1L51/5256).cpc. _PGPUB; 110:42 ;

15221 25 S219 and $220 us- OR OFF  2021/04/14
: 1 _PGPUB; :10:42 :

1S222 193,753 345/$.ccls. US- 'OR OFF  12021/04/14
: : ‘PGPUB; : 110:46 :

s223 11 S219andS222 U= OR  OFF  2021/04/14
i f :PGPUB; : 110:46 :

'S224 207 insulating near2 layer near3 between  US-  OR  OFF  2021/04/14
i f near2 conductive near2 patterns -PGPUB; :10:57 :

15225 4 insulating near2 layer near3 between -US- OR OFF  2021/04/14
f : near2 conductive near2 patterns with ‘PGPUB; :10:57 :
display near device _USPAT ; :

1522613 insulating near2 layer near3 between ~ :US- OR OFF  2021/04/14
: : near2 conductive near2 (patterns layers) : PGPUB; -10:58 :
i WIEh diSplay near device U RAT
S227°1 "15660827" "USPAT  OR OFF  2021/08/25
N | | | 132

S281  '20160313837  USPAT OR  OFF  2021/08/25

300 "20150185911" USPAT  OR OFF  12021/08/25
5 : z : s 111:36 :

152330 insula$3 near2 pattern near3 between ' US- ‘OR OFF  :2021/08/25
; 2 near3 first near3 conduct$3 near3 ‘PGPUB; 114:56 :
pattern near5 second near3 conduct$3  USPAT ?
near2 pattern same touch :

152340 insula$3 near2 pattern near3 between ~ US-  OR OFF  2021/08/25 |
: f near3 first near3 conduct$3 near3 ‘PGPUB; 114:56 :
pattern near5 second near3 conduct$3  USPAT | :
... hear2patternandtouch
5241 7 ((("AN") near3 ("Chiwook"))).INV. _USPAT  OR OFF  2021/08/25
‘ ' s : f 114:56 ‘

$245 1 ((('CHO") near3 ("Sung-woong")))INV. USPAT OR  OFF  2021/08/25

15248 0 touch near3 (sens$3 detect$3) near3on US-  OR OFF  12021/08/25
? : near3 display near3 (part section ‘PGPUB; :14:56
substrate) ‘USPAT 3 5
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touch near3 (sens$3 detect$3) near3
display near3 (part section substrate)
same insulat$3

(HO1L27/323 GO6F3/0412 GO6F3/044
G09G3/3225 HO1L51/5256).cpc.

(first second third) near3 conductive
near3 layer near3 resistiviy near3 (less
lower) near3 (first second third) near3
layer

(first second third one) near3 conductive
near3 layer near3 resistiviy near3 (less
lower) near3 (first second third) near3
layer

(first second third one) near3 conductive
near3 layer near3 resistiviy near3 (less
lower) near3 (first second third other
another) near3 layer

conductive near3 layer near3 resistiviy
near3 (less lower) near3 (first second
third other another) near3 layer

conductive near3 layer near3 resistiviy
near3 (less lower different) near3 (first
second third other another) near3 layer

(first second third other ancther) near3
layer conductive near3 layers near3
resistiviy near3 (less lower different)

(HO1L27/323 GO6F3/0412 GO6F3/044
G09G3/3225 HO1L51/5256).cpc.

S6tandS262

near3 (less lower different more)

(first second third ) near3 layer
conductive near3 layers near3 resistiviy

$262 and S264

11,948,264

(first second third one ) near3 layer
conductive near3 layers near3 electrical
near? resistiviy near3 (less lower
different) same than near3 (first second

_ third other another)
(first second third one ) near3 layer

near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less

Us-  OR OFF  2021/08/25
_PGPUB; f 114:56 :
USPAT 3

US- ‘OR OFF  2021/08/25
'PGPUB; é 114:56 :
USPAT :

Us-  OR OFF  12021/08/25
'PGPUB; : 114:56 :
(USPAT

Us-  OR OFF  2021/08/25
PGPUB; ; 114:56 :
(USPAT %

Us-  OR OFF  2021/08/25
PGPUB; z 114:56 :
'USPAT %

Us-  OR OFF  2021/08/25 |
_PGPUB; ; 114:56 :
USPAT %

US- ‘OR OFF  :2021/08/25
PGPUB; ; - 14:56 :
USPAT :

Us-  OR OFF  2021/08/25
_PGPUB; ; 114:56 :
USPAT :

US- ‘OR OFF  :2021/08/25
_PGPUB; i - 14:56 '
XL S S S
Us-  OR OFF  2021/08/25
'PGPUB; f 11456 ‘
USPAT f

Us-  OR 'OFF  2021/08/25
PGPUB; z 114:56 '
USPAT
US- ‘OR OFF  2021/08/25
_PGPUB; : 14:56 :
USPAT s

Us-  OR OFF  2021/08/25
_PGPUB; f 114:56 :
USPAT %

 OR  OFF  2021/08/25

§14:56
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lower different) same than near3 (first

_second third other another)
(first second third one ) near3 layer

near3 conductive near3 layers near3
electrical near?2 resistiviy near3 (less

lower different) same (first second third

other ancther )

PGPUB;
(USPAT

OR

OFF

©2021/08/25
14:56 3

(first second third one ) near3 layer
near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different) and (first second third

otheranmother)
(first second third one ) near3 layer

near3 conductive near3 layers near3
electrical near2 resistiviy near3 (less
lower different more)

'PGPUB;
USPAT

Us-
PGPUB;
(USPAT

R

OFF

©2021/08/25
:14:56 '

2021/08/25
:14:56 :

(first second third one ) near3 layer
near3 conduct$3 near3 layers near3
electrical near2 resistiviy near3 (less

lower different more) -
(first second third one ) near3 layer

near3 conduct$3 near3 layer$l near3
electrical near?2 resistiviy near3 (less
lower different more)

PGPUB;
_USPAT

oR

OFF

:2021/08/25
214:56 5

2021/08/25
:14:56 :

(first second third one ) near3 conduct$3 _
‘PGPUB;
-USPAT

near3 layer$l near3 electrical near2
resistiviy near3 (less lower different

more)
(first second third one ) near3 conduct$3

near3 layer$l near3 electrical near2
resistiviy

us-

'PGPUB;

12021/08/25
14:56 :

© 2021/08/25
1456

conduct$3 near3 layer$1 near3 electrical

near2 resistiviy

1258,457  second near2 conductive layer near3

electrical near3 resistivity near3 less

near3 than
second near2 conductive near3 layer

near3 electrical near3 resistivity near3

less near3 than
second near2 conductive near3 layer
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2$14/094919

A. CLASSIFICATION OF SUBJECT MATTER

GO6F 3/041(2006.01) 1
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum docurnentation searched (classification system followed by classification symbols})

GO6F 3/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

INSULATION, METAL

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPL, EPODOC: DIODE, ELECTRODE, TOUCH+, SCREEN, BOARD. PANEL, COUDUCTION, CROSS,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Crtation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

whole document

X CN 203178979 U (SHENZHEN O-FILM TECH CO., LTD.), 04 September 2013 1,8-10
(04.09.2013), description, paragraphs 0006-0060, and figures 3-9

A CN 102023739 A (DELTA ELECTRONICS, INC.), 20 April 2011 {20.04.2011), the whole -13
document

A CN 103197798 A (SHENZHEN O-FILM TECH CO., LTD.}, 10 July 2013 (10.07.2013), the i-13

[} Further documents are listed in the continnation of Box C.

X Sce patent family annex.

* Special categories of cited documents:

document defining the general state of the art which 1s not

considered to be of particular relevance

earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim(s) or
which 1s cited to establish the publication date of another
citation or other special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or
other means

“P”  document published prior to the international filing date
but later than the priority date claimed

“T7  later document published after the international filing date
of priority date and not in conflict with the application but
cited to understand the principle or theory undeddying the
invention

“X”  document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve

an inventive step when the document is taken

one
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skiiled in the art

“&” document mewmber of the same patent family

Date of the actual completion of the international search
10 March 2015 (10.03.2015)

Date of mailing of the international secarch report

18 March 2015 (18.03.2015)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Read, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
WANG, Shaofeng
Telephone No.: (86-10) 62411714

Form PCT/ISA/210 (second sheet) (July 20G9)
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Patent Documents referred Publication Date Patent Family Publication Date
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Electronic Patent Application Fee Transmittal

Application Number: 16742230

Filing Date: 14-Jan-2020

Title of Invention: DISPLAY DEVICE

First Named Inventor/Applicant Name: Chiwook AN

Filer: Ryan Matthew Swank/Sheila Harter
Attorney Docket Number: 183539/411598-04552

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount

Sub-Total in
UsSD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 43834776
Application Number: 16742230
International Application Number:
Confirmation Number: 7917
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Chiwook AN
Customer Number: 23363

Filer:

Ryan Matthew Swank/Sheila Harter

Filer Authorized By:

Ryan Matthew Swank

Attorney Docket Number: 183539/411598-04552
Receipt Date: 22-SEP-2021
Filing Date: 14-JAN-2020
Time Stamp: 15:15:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $260

RAM confirmation Number E20219LF15332082
Deposit Account 031728

Authorized User

Sheila Harter

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

37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
105973
1 Transmittal Letter 183539IDSTransmittal.pdf no 2
388a71de56c2c44bcB2667fc6e72ef1ebibe]
acs1
Warnings:
Information:
96801
) Information DFlscIosuSrSOSétatement (IDS) 1835395B08.pdf no 5
orm ( ) a648c28225f602ca3b%ec254c7abe6101134
833c
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
2153361
3 Foreign Reference WO765.pdf no 17
c553ceacc3ba05687d669100f66ddcf87d41)
cd76
Warnings:
Information:
37987
4 Fee Worksheet (SB06) fee-info.pdf no 2
efc99143e624438c9ad64f72ef6beaa2878d|
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Total Files Size (in bytes){ 2394122
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

| hereby certify that this correspondence is being EFS-Web transmitfed to the United States
Patent and Trademark Office on September 22, 2021 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

/Sheila R. Harter/
Sheila R. Harter

Inventor(s) : Chiwook An, et al. Confirmation No. 7917
Application No. : 16/742,230

Filed . January 14, 2020

Title . DISPLAY DEVICE

Grp./Div. . 2625

Examiner . Towfig Elahi

Docket No. : 183539

INFORMATION DISCLOSURE STATEMENT WITH FEE
UNDER 37 CFR §§ 1.97(d) AND 1.17(p)

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 September 22, 2021

Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98,
and in accordance with the provisions in the Manual of Patent Examining Procedure §§
609 and 707.05(b), enclosed is an information disclosure statement listing the references
that are known to applicant. Copies of each of the listed Foreign Patent Documents and
Other Documents references are enclosed.

It is respectfully requested that the listed references be considered in the
examination of this application and identified on the list of references cited on the patent
issuing for this application. Applicant also requests that an initialed copy of the
information disclosure statement be entered in the application file and returned to

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

115586687.1
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Application No. 16/742,230

Applicant's undersigned attorney hereby certifies, in accordance with 37 CFR §
1.97(e)(1), that each item of information contained in the information disclosure statement
was first cited in a communication from any foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement.

The processing fee of $260.00 as required by 37 CFR § 1.17(p) is submitted
herewith. The Commissioner is hereby authorized to charge any fees which may be
required by this paper to Deposit Account No. 03-1728. Please show our docket number

with any Deposit Account transaction.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Ryan M. Swank/
Ryan M. Swank
Reg. No. 62,600
626/795-9900

RMS/srh
Enclosures: Information Disclosure Statement, w/references

115586687.1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917
23363 7590 092872021 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 ELAHL TOWFIQ
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
2625
| NOTIFICATION DATE | DELIVERY MODE |
09/28/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PLPrivatePair@lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noti CofA//ed bl 16/742,230 AN etal.
otice of Allowability Examiner ArtUnit | AIA (FITF) Status
TOWFIQ ELAHI 2625 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.) This communication is responsive to 6/11/2021.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3¢ The allowed claim(s) is/are 1-16 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) Al b) (J Some* ¢) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

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

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

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
ITOWFIQ ELAHLI/
Primary Examiner, Art Unit 2625

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210922
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Raeceipt date:

05/10/2021

16/742,230 - GAU: 2625

ALL REFERENCES COMNBIDERED EXCEPT WHERE LINED THROUGH. /T.E/

Attorney Docket Number 183539
Application Number 16/742,230
INFORMATION DISCLOSURE
Filing Date January 14, 2020
STATEMENT BY APPLICANT
Inventor(s) Chiwook An, et al.
(use as many sheets as necessary) Group Art Unit 2625
Examiner Name Towfiq Elhal
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
8,325,312 B2 12-04-2012 Seo et al.
8,629,842 B2 01-14-2014 Jang
2010/0182273 A1 07-22-2010 Noguchi et al.
2013/0285938 A1 10-31-2013 Kang et al.
2015/0280154 A1 10-01-2015 Jang et al.
2016/0043320 A1 02-11-2016 Kwon
2016/0103549 A1 04-14-2016 Lee et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Name of Patentee or T®
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Applicant of Cited (v )
INITIALS No.! (If Known) MM-DD-YYYY Document
CN 101398588 A 04-01-2009 Seo et al. Corresponds to US
8,325,312 B2 as listed
above.
CN 105511665 A 04-20-2016 Lee et al. Corresponds to US
2016/0103549 A1 as
listed above.
CN 101681221 A 03-24-2010 Noguchi et al. |Corresponds to US
2010/0182273 A1 as
listed above.
CN 101626017 A 01-13-2010 Jang Corresponds to US
8,629,842 B2 as listed
above.
EXAMINER DATE
SIGNATURE /TOWFLQ ELAHL/ CONSIDERED 08/22/2021
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

RMS/srh

C:ANRPortb\FIRM\RMS\114375998 1.docx

Sheet 1 of 2

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.E/
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Raeceipt date:

05/10/2021

16/742,230 - GAU:

2625

Attorney Docket Number 183539
Application Number 16/742,230
INFORMATION DISCLOSURE
Filing Date January 14, 2020
STATEMENT BY APPLICANT
Inventor(s) Chiwook An, et al.
(use as many sheets as necessary) Group Art Unit 2625
Examiner Name Towfiq Elhal
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
INITIALS No.' symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
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). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

RMS/srh

C:ANRPortb\FIRM\RMS\114375998 1.docx

Sheet 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
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otice of Allowability Examiner ArtUnit | AIA (FITF) Status
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to 06/11/2021.
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3¢ The allowed claim(s) is/are 1-16 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
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5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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EXAMINER DATE
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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.
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mark here if English Language Translation is attached.

RMS/srh
Sheet 1 of 2
115586654.1

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.E/

Page 64 BOE v. Samsung IPR2025-01477
Ex-1002 Part 2



Receipt date: 08/22/2021

16/742,230 - GAU:

2625

INFORMATION DISCLOSURE

Attorney Docket Number

183539

Application Number

16/742,230

Filing Date January 14, 2020
STATEMENT BY APPLICANT
Inventor(s) Chiwook An, et al.
(use as many sheets as necessary) Group Art Unit 2625
Examiner Name Towfiq Elahi
EXAMINER DATE
SIGNATURE /TOWFIQ ELARI/ CONSIDERED t0/11/2021

mark here if English Language Translation is attached.

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check

RMS/srh

115586654.1

Sheet 2 of 2

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.E/

Page 65

BOE v. Samsung IPR2025-01477

Ex-1002 Part 2



Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

Application or Docket Number Filing Date
PATENT APPLICé;rggmtggrEFgE'lF"ngglATloN RECORD 16/742.930 01142020 (7o be Mailed
ENTITY: LARGE (JsmALL [JmicrO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
() BASIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(L] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA NiA N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (@) NiA NiA N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS *
(37 GFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
D'ST:PRUS/?E(CS);\)‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
: fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 12/13/2021 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - _
E (37 GFR1.16(i) 19 Minus 20 =0 x $100 = 0
Z| B x
UEJ 2?5%%’?%‘1?}‘ 2 Minus 3 =0 x $480 - 0
< ] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x - -
=S | erorr ey Minus = x $0 =
O | Independent N ; wxn -
E (37CFpR 1.16(n) Minus = x 30 -
= | [ Application Size Fee (37 CFR 1.16(s))
< [_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
*= If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ALLYSON PURNELL/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-87198 and select option 2.
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | k70930 Filing | b450.01-14 Docket Number | |, 4,49 At 1 beos
Number Date (if applicable) Unit

First Named Chiwook An Examiner Towfiq Elahl

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW . USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is hot checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[X] Other September 15, 2021 Notice of Allowance

X Enclosed

[X| Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s)

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No p31728

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS {02-18)
Approved for use through 11/30/2020. OMB 0651-0031

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

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

Signature of Registered U.S. Patent Practitioner

Signature

Ryan M. Swank/

Date (YYYY-MM-DD) E021-12-13 I

Name

Ryan M. Swank

Registration Number FZGGO

This collection of information is required by 37 CFR 1.114. The informaticn is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

| hereby certify that this correspondence is being EFS-Web transmitfed to the United States
Patent and Trademark Office on December 13, 2021 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

/Sheila R. Harter/
Sheila R. Harter

Appl No. - 16/742,230 Confirmation No. 7917
Inventor : Chiwook An, et al.

Filed . January 14, 2020

Title . DISPLAY DEVICE

TC/A.U. . 2625

Examiner . Towfig Elahl

Docket No. : 183539

Customer No. : 23363
AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION

Mail Stop RCE

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 December 13, 2021

Commissioner;

This paper is in response to the Notice of Allowance dated September 15, 2021,
which set an initial period for reply to expire on December 15, 2021. As such, this

response is timely filed. Please amend the above-identified application as follows:

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

of this paper.

Remarks/Arguments begin on page 6 of this paper.

116241967.1

Page 70 BOE v. Samsung IPR2025-01477
Ex-1002 Part 2



AppIn No. 16/742,230
Amdt date December 13, 2021
Reply to Office action of April 19, 2021

Amendments to the Claims:

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

Listing of Claims:

1. (Currently Amended) A display device comprising:
an organic light emitting device layer,;
a thin film encapsulation layer on the organic light emitting device layer,
a buffer layer directly on the thin film encapsulation layer; and
a touch sensing unit directly on the buffer layer, the touch sensing unit
comprising:
a first conductive pattern on the buffer layer;
an insulating layer covering the first conductive pattern; and
a second conductive pattern on the insulating layer, the-second
conductivepattern-partially-crossing-the first conductive-pattern: being electrically
insulated from the first conductive pattern, and having a thickness above the first
conductive pattern in a thickness direction of the display device that is greater than a

thickness of the first conductive pattern in the thickness direction of the display device.

2. (Currently Amended) The display apparatus device of claim 1, wherein
the first conductive pattern is directly on the buffer layer.

3. (Currently Amended) The display apparatus device of claim 1, wherein
the buffer layer comprises at least one of a silicon nitride, a silicon-oxy-nitride, and a

silicon oxide.

4. (Currently Amended) The display apparatus device of claim 1, wherein

the thin film encapsulation layer comprises:

2-

116241967.1
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AppIn No. 16/742,230
Amdt date December 13, 2021
Reply to Office action of April 19, 2021

a first inorganic layer;
an organic layer on the first inorganic layer; and

a second inorganic layer on the organic layer.

5. (Currently Amended) The display apparatus device of claim 4, wherein
the buffer layer is directly on the second inorganic layer.

6. (Currently Amended) A display device comprising:
an organic light emitting device layer,;
a thin film encapsulation layer on the organic light emitting device layer,
a buffer layer directly on the thin film encapsulation layer; and
a touch sensing unit directly on the buffer layer, the touch sensing unit
comprising:
a first conductive pattern on the buffer layer, and comprising:
a first conductive layer on the buffer layer;
a second conductive layer on the first conductive layer; and
a third conductive layer on the second conductive layer,
an insulating layer covering the first conductive pattern; and
a second conductive pattern on the insulating layer, the-second
conductivepattern-partially-crossing-the first conductive-pattern—and having a thickness
that is greater than a thickness of the first conductive pattern, and comprising:
a fourth conductive layer on the insulating layer;
a fifth conductive layer on the fourth conductive layer; and

a sixth conductive layer on the fifth conductive layer.
7. (Currently Amended) The display apparatus device of claim 6, wherein

each of the second conductive layer and the fifth conductive layer comprises aluminum
(Al), and

116241967.1
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AppIn No. 16/742,230
Amdt date December 13, 2021
Reply to Office action of April 19, 2021

wherein each of the first conductive layer, the third conductive layer, the fourth

conductive layer and the sixth conductive layer comprises titanium (Ti).

8. (Currently Amended) The display apparatus device of claim 6, wherein a
thickness of the second conductive layer is greater than each of a thickness of the first

conductive layer and a thickness of the third conductive layer.

9. (Currently Amended) The display apparatus device of claim 6, wherein a
thickness of the fifth conductive layer is greater than each of a thickness of the fifth

conductive layer and a thickness of the sixth conductive layer.

10.  (Currently Amended) The display apparatus device of claim 6, wherein a
thickness of the second conductive layer is less than a thickness of the fifth conductive

layer.

11.  (Currently Amended) The display apparatus device of claim 6, wherein a
thickness difference between the second conductive layer and the first conductive layer
is greater than a thickness difference between the third conductive layer and the first

conductive layer.

12.  (Currently Amended) The display apparatus device of claim 6, wherein a
thickness difference between the fifth conductive layer and the fourth conductive layer is
greater than a thickness difference between the sixth conductive layer and the fourth

conductive layer.

13.  (Currently Amended) The display apparatus device of claim 6, wherein a
thickness difference between the fifth conductive layer and the fourth conductive layer is

116241967.1
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AppIn No. 16/742,230
Amdt date December 13, 2021
Reply to Office action of April 19, 2021

greater than a thickness difference between the second conductive layer and the first

conductive layer.

14.  (Currently Amended) The display apparatus device of claim 1, wherein
the second conductive pattern comprises:

first touch sensor parts;

second touch sensor parts spaced from the first touch sensor parts; and

first connection parts connecting respective ones of the first touch sensor parts,

wherein the first conductive pattern comprises electrically conductive second

connection parts connecting respective ones of the second touch sensor parts.

15.  (Currently Amended) The display apparatus device of claim 14, wherein

the second connection parts are directly on the buffer layer.

16.  (Currently Amended) The display apparatus-device of claim 1, wherein a
thickness of the insulating layer is less than a thickness of the second conductive

pattern.

17. (New) The display device of claim 14, wherein each of the first touch sensor
parts and the second touch sensor parts comprise a plurality of mesh lines defining a

plurality of mesh openings.

18. (New) The display device of claim 17, wherein the second connection parts
cross the mesh lines of the first touch sensor parts and the mesh lines of the second

touch sensor parts.
19. (New) The display device of claim 14, wherein at least one of the first
connection parts and the second connection parts has a mesh shape.
5
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AppIn No. 16/742,230
Amdt date December 13, 2021
Reply to Office action of April 19, 2021

REMARKS/ARGUMENTS

Claims 1-19 are pending in the instant application, of which claims 1 and 6 are

independent. Claims 1-16 have been amended herein. Claims 17-19 have been added.
No new matter is added.

Applicant has amended some of the claims, which were previously indicated as
allowed, to further clarify the allowed claims characteristics, and has also added three
new claims.

Applicant respectfully requests that the claim amendments be entered, and that

claims 1-19 be allowed.

Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 1-19. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to call
Applicant's attorney at the number listed below.

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

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Ryan M. Swank/
Ryan M. Swank
Reg. No. 62,600
626/795-9900

RMS/srh
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Electronic Patent Application Fee Transmittal

Application Number: 16742230

Filing Date: 14-Jan-2020

Title of Invention: DISPLAY DEVICE

First Named Inventor/Applicant Name: Chiwook AN

Filer: Ryan Matthew Swank/Sheila Harter
Attorney Docket Number: 183539/411598-04552

Filed as Large Entity
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The present invention relates to a touch-sensing electrode having superior elecirical conductivity, and
a touch screen pane! including the same. The touch-sensing elecirode inclhudes a first sensing pattern formed
in a first direction and a second sensing pattern formed in a second direction, a bridge electrode configured
to elecirically connect separated unit patterns of the second sensing pattern above the first sensing pattern,
an insulating layer interposed between the first sensing pattern and the bridge electrode at an intersection of
the first sensing pattern and the bridge electrode, and a metal plating layer formed on an upper surface of
the bridge electrode.
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The present invention relates to a touch-sensing electrode having superior
electrical conductivity, and a touch screen panel including the same.The
touch-sensing electrode includes a first sensing pattern formed in a first
direction and a second sensing pattern formed in a second direction, a
bridge electrode configured to electrically connect separated unit patterns of
the second sensing pattern above the first sensing pattern, an insulating
layer interposed between the first sensing pattern and the bridge electrode
at an intersection of the first sensing pattern and the bridge electrode, and a
metal plating layer formed on an upper surface of the bridge electrode.
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12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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Application/Control Number: 16/742,230 Page 2
Art Unit: 2625

Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

12/13/2021 has been entered.

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

obviousness rejections set forth in this Office action:
A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claim 1-5, 14-15, 17-19 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Zhu (US 20160313837) in view of Kwon (US 20140232956) and HA (W0O2015026071).

Regarding claim 1 Zhu disclosed a dispiay device {ig. 1) comprising:

an organic light emitling device layer (Hig. 1, ftam 104},
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a thin film encapsulation layer {fig. 1, ifem 108) on the organic ight emilling device
taver;

a touch sensing unit (fig. 1, tems comprising 105 and 107} directly on the bufter layer
(fig. 1, itern 102}, the touch sensing unil comprising:

a first conductive pattern (fig. 1, tem 105} on the buller layer (Hg. 1, tem 108},

an insulsting layer covering the first conductive pattern {{0074] As being different from
Embodiment 1, in the present embodiment, separating pillars 109 adapted for
separating the second electrodes are configured on the substrate 101, so as to
rendering the first conductive units 105 insulated from one another); and

a second conductive pattern on the insulating layer {(fig. 1, ABSTRACT: the second
conductive units (107) are configured to be insulated from each other},

the second conductive patiern parfially crossing the first conductive pattern {Jig.2-3, Ham
105 and 107 partially crossing).

Zhu does not expressly teach g buifer layer directly on the thin film encapsulation layer;
and the sscond conductive pattern having a thickness thatl is greater than a thickness of

the first conductive paliern,

However, Kwon teach a buffer igyer {fig. 1k, item 181) directly on the thin filim

encapsulation layer {lig. 1k, item 188}

Thersfore i would have besn obvious (o ong of the ordinary skilled in the art belore
effeciive filing daie 1o combing Zhu in light of Kwon so that it may include a bufter layer

directly on the thin filbm encapsulation layer.
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The motivation is simple substitution of known element to yield predictable results.

Zhu does not expressly teach the second conductive patiern, being slectically insulated

from the first conductive pattem, and having a thickness that is greater than g thickness

of the first conductive pattern,

However, HA teach the second conductive patiern {fg. 3, tem 200}, being elacirically

insulated o, 3 insulating laver 30) from the first conductive pallern g, 3, ilem 10y,

and having a thickness that is greater {The thickness of the metal plating layer 200 is
not particularly limited, but is preferably 500 to 1,000 nm} than a thickness of the tirst

conductive pattern {First and second sensing patterns having a thickness of 20 nm?}.

Therefore L would have bean obvious [0 one of the ordinary skilled in the art before
effective filing dale 1o combing Zhu in Hight of HA so that it may include the second

conductiva paltern, being elecirically insulated from the first conductive pattern, and

having a thickness thal is greaier than a thickness of the first conductive pattern,

The motivation is a touch screen display, which shows high electrical conductivity but
does not degrade visibility.
Regarding claim 2 Zhu disclosed wherein the first conductive pattern (fig. 1, item 105)

is directly on the buffer layer (fig. 1, fig. 1, tem 108).
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Regarding claim 3 Zhu disclosed wherein the buffer layer comprises at least one of a

silicon nitride, a silicon-oxy-nitride, and a silicon oxide ([0056]).

Regarding claim 4 Zhu disclosed wherein the thin film encapsulation layer

comprises: a first inorganic layer; an organic layer on the first inorganic layer; and a
second inorganic layer on the organic layer ([0056] Both of the first encapsulation layer
106 and the second encapsulation layer 108 comprise a single layer of or multiple
alternately arranged layers of organic films and/or inorganic films. The inorganic film is
selected from but not limited to silicon nitride film, silicon oxide film. The organic film is
selected from but not limited to ultraviolet ray curable resin film, silicon dioxide--acrylic

resin composite material film).

Regarding claim 5 Zhu in view of Kwon disclosed wherein the buffer layer {Kwon :fig.

1k, ifem 181} is directly on the second inorganic layer {(Kwon :fig. 1&, fem 131

Regarding claim 14 Zhu disclosed wherein the second conductive pattern comprises:
first touch sensor parts; second touch sensor parts spaced from the first touch sensor
parts (fig1, item 105, 107 spaced from each other); and

first connection parts connecting respective ones of the first touch sensor parts, wherein
the first conductive pattern comprises electrically conductive second connection parts

connecting respective ones of the second touch sensor parts (fig. 2).
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Regarding claim 15 Zhu disclosed wherein the second connection parts (fig. 1, item

107) are directly on the buffer layer (fig. 1, item 106).

Regarding claim 17 Zhu in view of HA teach wherein each of the first touch sensor
parts and the second touch sensor parts comprise a plurality of mesh lines defining a
plurality of mesh openings (HA: fig. 1, the touch sensing electrode of the present
invention may further include a metal mesh 80 above or below the first sensing pattern
10 and the second sensing pattern 20, as necessary. For example, an appropriate
shape may be provided above or below a unit pattern of a rhombus shape (see FIG. 1)
of the first sensing pattern 10 and the second sensing pattern 20 to improve the
electrical conductivity of the sensing pattern, thereby improving the sensing speed. Can
be raised. In this case, the additionally provided metal mesh 80 does not need to be
electrically connected between the unit patterns, and may be formed in a grid shape or

the like within each unit pattern region.).

Regarding claim 18 Zhu in view of HA teach wherein the second connection parts cross
the mesh lines of the first touch sensor parts and the mesh lines of the second touch

sensor parts (HA: fig. 1).

Regarding claim 19 Zhu in view of HA teach wherein at least one of the first connection

parts and the second connection parts has a mesh shape (HA: fig. 1).
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Claim 16 is/are rejected under 35 U.S.C. 103 as being unpatentable over Zhu (US
20160313837) in view of Kwon (US 20140232956) and HA (WO2015026071) and
further in view of Lee (US 20160103549).

Regarding claim 16 Zhu does not expressly teach thickness of the insulating layer is
less than a thickness of the second conductive pattern.

However Lee teach thickness of the insulating layer (fig. 4C insulating layer 421) is less

than a thickness of the second conductive pattern (fig. 4C, item 410).

Therefore it would have beern obvicus to one of the ordinary skiled in the art before
gfective filing date 1o combine Zhy in light of Lee zo that it may include thickness of the

insulating layer is less than a thickness of the second conductive pattern.

The motivation is simple substitution of known element to yield predictable results.

Allowable Subject Matter

Claims 6-13 allowed.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOWFIQ ELAHI whose telephone number is (571)270-

1687. The examiner can normally be reached M-F: 10AM-3PM.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, William Boddie can be reached on (571)272-0666. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:03 PM
L2 13 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:06 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L3 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:06 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L4 0 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:07 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L5 14 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between same 02:09 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L6 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:10 PM
L7 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:22 PM
L8 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:02 PM
L9 1 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:05 PM
L10 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:14 PM
L11 0 ((("AN") near3 (USPAT) OR OFF OFF 2018/09/04
("Chiwook™)).INV. 03:18 PM
L12 12 ((("KIM™ near3 (US-PGPUB) OR OFF OFF 2018/09/04
("Doyeon"))).INV. 03:18 PM
L13 8 ((("PARK") near3 (USPAT) OR OFF OFF 2018/09/04
("Sunghyun"))).INV. 03:19 PM
L14 21 ((("LEE") near3 (USPAT) OR OFF OFF 2018/09/04
("Jaehyun™))).INV. 03:19 PM
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L15 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2018/09/04
woong"))).INV. 03:19 PM

L16 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2018/09/04
woong")).INV. 03:20 PM

L17 4 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
near3 between same 10:04 AM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display

L18 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
detect$3) near3 on 10:06 AM
near3 display near3
(part section substrate)

L19 196 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
detect$3) near3 display 10:07 AM
near3 (part section
substrate) same
insulat$3

L20 35861 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
GO06F3/0412 10:09 AM
G06F3/044
G09G3/3225
HO01L51/5256).cpc.

L21 170 L19 and L20 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05

10:10 AM

L22 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05

01:37 PM
L23 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM
L24 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM
L25 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM

L26 0 (first second third) (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:55 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L27 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:56 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L28 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:57 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer
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L29

L30

L31

L32

L33

L34

L35

L36

L37

L38

L39

1122191

35893

15461

1122172

15461

1556030

0

conductive near3 layer
near3 resistiviy near3
(less lower) near3 (first
second third other
another) near3 layer

conductive near3 layer
near3 resistiviy near3
(less lower different)
near3 (first second third
other another) near3
layer

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(HO1L27/323
GO6F3/0412
GOBF3/044
G09G3/3225
HO1L51/5256).cpc.

L31 and L32

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L32 and L34

(first second third one )
near3 layer conductive
near3d layers near3
electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2018/09/06
09:57 AM

2018/09/06
09:57 AM

2018/09/06
09:58 AM

2018/09/06
09:59 AM

2018/09/06
09:59 AM

2018/09/06
10:00 AM

2018/09/06
10:00 AM

2018/09/06
10:02 AM

2018/09/06
10:03 AM

2018/09/06
10:03 AM

2018/09/06
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L40

L41

L42

L43

L44

L45

L46

L47

L48

L49

206361

21

near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3d electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 resistivity near3
less near3 than

second near2
conductive near3 layer

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

10:03 AM

2018/09/06
10:04 AM

2018/09/06
10:07 AM

2018/09/06
10:07 AM

2018/09/06
10:07 AM

2018/09/06
10:08 AM

2018/09/06
10:08 AM

2018/09/06
10:09 AM

2018/09/06
10:09 AM

2018/09/06
10:10 AM

2018/09/06
10:11 AM

01/27/2022 11:42:41 AM
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same electrical near3
resistivity same less

L50 7 middle near2 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
conductive near3 layer 10:34 AM
near3 (thicker)

L51 22 (middle mid center (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
centre) near2 01:56 PM
conductive near3 (layer
section part) near3
(thicker wider fatter)

L52 35893 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
GO06F3/0412 01:56 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L53 0 L51 and L52 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06

01:56 PM

L55 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:29 AM
L56 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:29 AM
L57 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:29 AM
L58 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:32 AM

L59 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
cunduct$3 same layer 09:34 AM
same titanium

L60 5389 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:34 AM
same titanium

L61 35893 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
GO06F3/0412 09:35 AM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L62 4524 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:35 AM
same titanium and
aluminum

L63 3038 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:35 AM
same titanium same
aluminum

L64 122 L61 and L63 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:36 AM

L65 1108 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same second near2 09:42 AM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum

L66 28 L61 and L65 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
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09:43 AM

L67 1153 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same (between 09:50 AM
sorrounded) near3
Titanium

L68 641 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same (between 09:50 AM
sorrounded) near3
Titanium near2 layer

L69 66 L61 and L68 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:51 AM

L70 183 towfiq near elahi (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

10:31 AM
L71 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
10:36 AM
L72 1 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
12:39 PM
L73 1 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/10
09:54 AM
L74 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/27
03:40 PM
L75 204 towfiq near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/27
03:47 PM

L76 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2019/02/27
"20110102370" | USOCR) 04:04 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L77 75 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2019/02/27
USOCR) 04:06 PM

L78 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 08:51 AM
second near2
connection part$1)

L79 0 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 08:52 AM
second near2
connection near2
part$1)

L80 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

02:48 PM

L81 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

02:58 PM
L82 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

03:21 PM
L83 1 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L84 14 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5
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second near3
conduct$3 near2
pattern
L85 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L86 0 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L87 15 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between same 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L88 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L89 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L90 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L91 2 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L92 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L93 0 ((("AN") near3 (USPAT) OR OFF OFF 2019/02/28
("Chiwook™))).INV. 05:00 PM
L94 12 ((("KIM™ near3 (US-PGPUB) OR OFF OFF 2019/02/28
("Doyeon"))).INV. 05:00 PM
L95 10 ((("PARK™") near3 (USPAT) OR OFF OFF 2019/02/28
("Sunghyun"))).INV. 05:00 PM
L96 22 ((("LEE") near3 (USPAT) OR OFF OFF 2019/02/28
("Jaehyun))).INV. 05:00 PM
L97 0 ((("CHQ") near3 ("Sung- [ (USPAT) OR OFF OFF 2019/02/28
woong")).INV. 05:00 PM
L98 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2019/02/28
woong")).INV. 05:00 PM
L99 4 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between same 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display
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L100 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
detect$3) near3 on 05:00 PM
near3 display near3
(part section substrate)

L101 222 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
detect$3) near3 display 05:00 PM
near3 (part section
substrate) same
insulat$3

L102 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
GO06F3/0412 05:00 PM
G06F3/044
G09G3/3225
HO01L51/5256).cpc.

L103 193 L101 and L102 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L104 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L105 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L106 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L107 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L108 0 (first second third) (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L109 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L110 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer

L111 0 conductive near3 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 resistiviy near3 05:00 PM
(less lower) near3 (first
second third other
another) near3 layer

L112 0 conductive near3 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 resistiviy near3 05:00 PM
(less lower different)
near3 (first second third
other another) near3
layer
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L113

L114

L115

L116

L117

L118

L119

L120

L121

L122

1162602

39064

17063

1162583

17063

1612494

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(HO1L27/323
GO6F3/0412
GOBF3/044
G09G3/3225
HO1L51/5256).cpc.

L113 and L114

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L114 and L116

(first second third one )
near3 layer conductive
near3 layers near3
electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM
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L123

L124

L125

L126

L127

L128

L129

L130

L131

L132

L133

214000

22

23

resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 resistivity near3
less near3 than

second near2
conductive near3 layer
same electrical near3
resistivity same less

middle near2
conductive near3 layer
near3 (thicker)

(middle mid center
centre) near2
conductive near3 (layer
section part) near3
(thicker wider fatter)

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM
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L134 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
GO06F3/0412 05:00 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L135 0 L133 and L134 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L136 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L137 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L138 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L139 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L140 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
cunduct$3 same layer 05:00 PM
same titanium

L141 5648 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium

L142 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
GO06F3/0412 05:00 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L143 4756 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium and
aluminum

L144 3209 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium same
aluminum

L145 145 L142 and L144 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L146 1129 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same second near2 05:00 PM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum

L147 33 L142 and L146 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L148 1191 aluminum near2 layer | (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same (between 05:00 PM
sorrounded) near3
Titanium

L149 667 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same (between 05:00 PM
sorrounded) near3
Titanium near2 layer

L150 73 L142 and L149 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

01/27/2022 11:42:41 AM Page 11 of 15
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05:00 PM

L151 204 towfig near elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L152 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L153 1 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L154 1 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L155 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L156 204 towfig near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L157 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2019/02/28
"20110102370" | USOCR) 05:00 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L158 75 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2019/02/28
USOCR) 05:00 PM

L159 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 05:00 PM
second near2
connection part$1)

L160 0 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 05:00 PM
second near2
connection near2
part$1)

L161 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L162 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L163 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L164 0 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conductive near3 11:00 AM
pattern near4 thickness
near4 (greater bigger
(more adj than)) near3
thickness near3 second
near3 connection near3
part

L165 0 conductive near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
pattern near4 thickness 11:04 AM
near4 (greater bigger
(more adj than)) near3
thickness near3
connection near3 part

L166 263 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conductive near3 11:05 AM
pattern near4 thickness
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L167

L168

L169

L170

L171

1006

21

near4 (greater bigger
(more adj than)) samr
thickness near3 second
near3 connection near3
part

second near3
conduct$3 near3
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
samr (thickness width)
near3 second near3
connect$3 near3 (part
section)

second near3
conduct$3 near3
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
same (thickness width)
near3 second near3
connect$3 near3 (part
section)

"201508587"

"TW201508587"

"2015026071"

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

OR

OFF

OFF

ON

ON

ON

OFF

OFF

ON

ON

ON

2019/05/09
11:10 AM

2019/05/09
11:10 AM

2022/01/27
09:27 AM

2022/01/27
09:28 AM

2022/01/27

01/27/2022 11:42:41 AM
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USOCR; FIT (AP, AT, 09:31 AM
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L172 3 "20160313837" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:26 AM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L173 3 "20140232956" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:28 AM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L174 2 "20200152710" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:46 AM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
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SG, SI, SK, SU, TH,

WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

PT, RO, RS, RU, SE,

TN, TR, TW, UA, VN,
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Abstract

The present invention relates to a touch sensing electrode having good electrical conductivity and a
touch screen panel having the same, the touch sensing electrode comprising: a bridge electrode
electrically connected as a metal mesh up to a metal wiring on a substrate and having a metal plating
layer on an upper part thereof; an insulating layer formed on the substrate and the bridge electrode;
and a first sensing pattern formed on the insulating layer in a first direction and a second sensing
pattern of which spaced unit patterns are electrically connected to the bridge electrode and which is
formed in a second direction.

Description
INVENTION-TITLE
TECHNICAL-FIELD

The present invention relates to a touch sensing electrode and a touch screen panel having the same,
and more particularly, to a touch sensing electrode having excellent electrical conductivity and a touch
screen panel having the same.

BACKGROUND-ART
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In general, the touch screen panel is a screen panel equipped with a special input device to receive
the position when touched by hand. The touch screen panel receives input data directly from the
screen so that when a person's hand or an object touches a character or a specific location displayed
on the screen without using a keyboard, the touch screen panel can identify the location and perform
specific processing by the stored software. It is made possible by being laminated | stacked in multiple
layers.

In order to recognize the touched portion without degrading the visibility of the image displayed on the
screen, the use of a transparent touch sensing electrode is essential, and typically, a sensing pattern
formed in a predetermined pattern is used.

Various transparent sensing electrode structures used in the touch screen panel have been
introduced. For example, glass-ITO film-ITO film (GFF), glass-ITO film (G1F), glass-only (G2)
structures, etc. may be mentioned. have.

For example, a structure shown in FIG. 1 may be cited as a conventional transparent sensing
electrode structure.

The transparent sensing electrode may be formed of the first sensing pattern 10 and the second
sensing pattern 20. The first sensing pattern 10 and the second sensing pattern 20 are disposed in
different directions to provide information about the X and Y coordinates of the touched point.
Specifically, when a human hand or an object contacts the transparent substrate, the capacitance
according to the contact position toward the driving circuit side via the first sensing pattern 10, the
second sensing pattern 20, and the metal wiring which is the position detecting line. The change is
conveyed. Then, the contact position is grasped by the change of the capacitance converted into an
electrical signal by the X and Y input processing circuit (not shown) or the like.

In this regard, the first sensing pattern 10 and the second sensing pattern 20 are formed on the same
substrate, and each pattern must be electrically connected to sense a touched point. However, since
the first sensing patterns 10 are connected to each other, but the second sensing patterns 20 are
separated from each other in an island form, a separate connection is required to electrically connect
the second sensing patterns 20. An electrode (bridge electrode) 50 is required.

However, since the bridge electrode 50 should not be electrically connected to the first sensing pattern
10, the bridge electrode 50 should be formed on a different layer from the first sensing pattern 10. To
show this structure, an enlarged view of a portion where the bridge electrode 50 is formed in the A-A
‘cross section of FIG. 1 is shown in FIG.

Referring to FIG. 2, sensing patterns 10 and 20 are formed on a substrate 100, and an insulating layer
30 and a bridge electrode 50 are formed thereon. The first sensing pattern 10 and the second sensing
pattern 20 are spaced apart from each other, and are separated from the bridge electrode 50 by the
insulating layer 30 formed thereon. The first sensing pattern 10 is electrically insulated from the bridge
electrode 50, and as described above, since the second sensing pattern 20 needs to be electrically
connected, the bridge electrode 50 is used. Is electrically connected. In order to connect the second
sensing pattern 20 separated in an island form to the bridge electrode 50 while being electrically
disconnected from the first sensing pattern 10, a contact hole 40 may be formed on the insulating layer
30. There is a need.

By the way, the bridge electrode 50 is typically formed of a metal in order to increase the electrical
conductivity, there is a problem that the pattern is visible due to the difference in reflectance with the
sensing pattern.

In order to solve this visibility problem, when the bridge electrode 50 is formed of a metal with a very
narrow width, there is an advantage that the visibility can be improved and the process can be
simplified by forming with the metal wiring, but to form a narrow width In addition to the high precision
process equipment, and the time-consuming problem of forming a precise pattern, the electrical
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resistance is increased and the electrical conductivity is lowered, resulting in a slower detection speed.
there is a problem.

In addition, the production and research of a display having a narrower bezel has been recently
conducted. As the width of the bezel is narrowed, there is a problem in that electrical resistance of the
metal wiring hidden in the bezel portion increases.

Japanese Patent Application Laid-Open No. 2008-98169 proposes a transparent conductive film in
which an undercoat layer composed of two layers having different refractive indices is formed between
a transparent substrate and a transparent conductive layer.

[Preceding technical literature]

[Patent Documents]

(Patent Document 1) Patent Document 1: Japanese Patent Application Laid-Open No. 2008-98169
DISCLOSURE

TECH-PROBLEM

An object of the present invention is to provide a touch sensing electrode and a touch screen panel
having the same, which shows high electrical conductivity but does not degrade visibility.

In addition, another object of the present invention is to provide a touch sensing electrode having a
narrow bezel and a touch screen panel having the same.

TECH-SOLUTION

1. afirst sensing pattern formed in a first direction and a second sensing pattern formed in a second
direction; A bridge electrode electrically connecting the spaced unit pattern of the second sensing
pattern to an upper portion of the first sensing pattern; An insulating layer interposed between the first
sensing pattern and the bridge electrode at an intersection point of the first sensing pattern and the
bridge electrode; And a metal plating layer formed on an upper surface of the bridge electrode.

2. In the above 1, wherein the metal wiring connecting the first sensing pattern and the second
sensing pattern with a driving circuit further comprises a metal plating layer on the upper surface, the
touch sensing electrode.

3. In the above 1, wherein the first sensing pattern and the second sensing pattern includes a metal
mesh on the upper or lower, touch sensing electrode.

4. In the above 3, wherein the metal mesh formed on the first sensing pattern and the second sensing
pattern further comprises a metal plating layer on the upper surface, the touch sensing electrode.

5. In the above 1, wherein the metal plating layer is formed by electroplating, touch sensing electrode.
6. In the above 1, wherein the metal plating layer is formed of copper, touch sensing electrode.

7. In the above 1, wherein the thickness of the metal plating layer is 500 to 1,000nm, the touch
sensing electrode.

8. In the above 1, the touch sensing electrode formed on one surface of the cover window substrate or
the display panel of the touch screen panel.

9. A ffirst sensing pattern formed in a first direction and a second sensing pattern formed in a second
direction are formed on a substrate, and an insulating layer is formed on the first sensing pattern at a
point where the first sensing pattern and the bridge electrode intersect. Forming a; Forming a bridge
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electrode on the insulating layer to electrically connect the second sensing pattern; And forming a
metal plating layer on the bridge electrode.

10. The method of 9 above, wherein the forming of the bridge electrode includes: forming a bridge
electrode forming metal layer on the substrate formed up to the insulating layer; Forming a photoresist
pattern on the upper surface of the metal layer for forming bridge electrodes to expose only a portion
where a metal plating layer is to be formed; Forming a metal plating layer on the exposed portion; And
removing the metal layer for forming bridge electrodes on which the photoresist pattern and the metal
plating layer are not formed.

11. In the above 10, wherein the photoresist pattern further comprises an exposed portion to form a
metal mesh pattern on the first sensing pattern or the second sensing pattern, the metal plating layer
is also formed on the metal mesh pattern That is, the manufacturing method of the touch sensing
electrode.

12. In the above 10, the bridge electrode forming metal layer is formed to a metal wiring portion, the
photoresist pattern further includes an exposed portion to include the metal wiring portion, the metal
plating layer is also formed on the upper metal wiring That is, the manufacturing method of the touch
sensing electrode.

13. The touch screen panel including the touch sensing electrode of any one of the above 1 to 8.
14. Display device including the touch screen panel of 13 above.
ADVANTAGEOUS-EFFECTS

The touch sensing electrode of the present invention has a metal plating layer on top of the bridge
electrode to increase the electrical conductivity of the bridge electrode, thereby exhibiting an excellent
sensing speed.

In addition, the touch sensing electrode of the present invention may maintain the visibility of the
bridge electrode similar to the conventional or even lower when the metal plating layer is used as a
material having a low reflectance.

In addition, the touch sensing electrode of the present invention may include a metal plating layer on
the metal wiring connecting the sensing pattern to the circuit, thereby maintaining a high electric
conductivity even when the metal wiring is narrowed, thereby implementing a narrow bezel display
device.

In addition, the touch sensing electrode of the present invention includes a metal mesh in the sensing
pattern, thereby improving the electrical conductivity of the sensing pattern to further improve the
sensing speed.

MODE-FOR-INVENTION

The present invention includes a first sensing pattern formed in a first direction and a second sensing
pattern formed in a second direction; A bridge electrode electrically connecting the spaced unit pattern
of the second sensing pattern to an upper portion of the first sensing pattern; An insulating layer
interposed between the first sensing pattern and the bridge electrode at an intersection point of the
first sensing pattern and the bridge electrode; And a metal plating layer formed on an upper surface of
the bridge electrode, and relates to a touch sensing electrode having excellent electrical conductivity
and a touch screen panel having the same.

Hereinafter, the present invention will be described in more detail with reference to the drawings.
However, the following drawings attached to the present specification are intended to illustrate
preferred embodiments of the present invention, and together with the contents of the present
invention serves to further understand the technical spirit of the present invention, the present
invention described in such drawings It should not be construed as limited to matters.

Page 143 BOE v. Samsung IPR2025-01477
Ex-1002 Part 2



3 schematically illustrates an embodiment of the touch sensing electrode of the present invention.

The touch sensing electrode of the present invention includes an insulating layer 30 interposed
between the first sensing pattern 10 and the bridge electrode 50 at the intersection of the first sensing
pattern 10 and the bridge electrode 50. The bridge electrode 50 has a metal plating layer 200 thereon.

The bridge electrode 50 electrically connects the second sensing patterns 20 formed by separating the
unit patterns, but the bridge electrodes 50 are not formed to have a wide width due to the visibility of
the patterns. Since the electrical resistance is inversely proportional to the cross-sectional area of the
charge travel path, the narrow width of the bridge electrode 50 causes the cross-sectional area of the
charge travel path to be small, which in turn limits the electrical conductivity. In order to solve this
problem, simply forming the bridge electrode 50 to have a high height, the accuracy of the pattern is
reduced and the problem that the substrate 100 is bent.

Accordingly, the present invention solves the above-described problem by providing a separate metal
plating layer 200 on the bridge electrode 50. The metal plating layer 200 is formed on the bridge
electrode 50 to broadly improve the electrical conductivity of the bridge electrode 50 by widening the
cross-sectional area of the movement path of the charge.

The metal plating layer 200 is electrically conductive and may be used without particular limitation as
long as it is a material capable of plating on the bridge electrode 50. For example, silver (Ag), gold
(Au), copper (Cu), and the like, but are not limited thereto.

Preferably, since the metal plating layer 200 is formed on the bridge electrode 50, it is preferable to
use a material having low reflectance in view of visibility. In that aspect, it is preferable to use copper
(Cu).

The thickness of the metal plating layer 200 is not particularly limited, but is preferably 500 to 1,000
nm in terms of improving the electrical conductivity but not affecting the overall structure of the touch
sensing electrode.

The bridge electrode 50 electrically connects the spaced unit pattern of the second sensing pattern 20
to the upper portion of the first sensing pattern 10.

The bridge electrode 50 according to the present invention may be formed of a metal material, and
preferably, the bridge electrode 50 may be formed of the same material as the metal wire 70. In such a
case, the bridge electrodes 50 may be formed together at the time of forming the metal wiring 70,
thereby simplifying the process.

The metal is not particularly limited as long as it is excellent in electrical conductivity and low in
resistance, and examples thereof include molybdenum, silver, aluminum, and the like, and
molybdenum may be preferably used.

The thickness (height) of the bridge electrode 50 is not particularly limited, and may be, for example,
10 to 300 nm. When the thickness of the bridge electrode 30 is less than 10 nm, the electrical
resistance may increase, and thus the touch sensitivity may be lowered.

The width of the bridge electrode 50 is not particularly limited, for example, may be 2 to 30um,
preferably 2 to 20um, but is not limited thereto. When the width of the bridge electrode 50 is 2 to 30 pym,
the visibility of the pattern may be reduced and an appropriate electrical resistance may be obtained.

The insulating layer 30 functions to electrically insulate the first sensing pattern 10 from the bridge
electrode 50. As shown in FIG. 2, the conventional insulating layer is formed entirely on top of the
sensing pattern, but the insulating layer 30 according to the present invention has a first sensing
pattern 10 and a bridge electrode as shown in FIG. 3. It is interposed between the first sensing pattern
and the bridge electrode at the intersection of 50.
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Since the insulating layer 30 according to the present invention only needs to insulate the first sensing
pattern 10 and the bridge electrode 50, the insulating layer 30 does not need to be formed entirely on
the substrate 100, and also requires a process of forming the contact hole 40. none.

The insulating layer 30 may be formed using any material and method used in the art without
particular limitation.

The first sensing pattern 10 and the second sensing pattern 20 are disposed in different directions to
provide information about the X and Y coordinates of the touched point. Specifically, when a human
hand or an object comes into contact with the transparent substrate, the capacitance of the
capacitance according to the contact position is moved to the driving circuit via the first sensing pattern
10, the second sensing pattern 20, and the metal wiring 70. Change is communicated. Then, the
contact position is grasped by the change of the capacitance converted into an electrical signal by the
X and Y input processing circuit (not shown) or the like.

In this regard, the first sensing pattern 10 and the second sensing pattern 20 are formed on the
substrate 100, and each pattern must be electrically connected to detect a touched point. However,
since the first sensing pattern 10 is connected to each other but the second sensing pattern 20 has a
structure in which the unit patterns are separated in an island form, in order to electrically connect the
second sensing pattern 20. A separate bridge electrode 50 is needed.

The thickness of the sensing pattern is not particularly limited, and may be, for example, 20 to 200 nm.
If the thickness of the sensing pattern is less than 20 nm, the electrical resistance may be increased,
and thus the touch sensitivity may be lowered. If the thickness of the sensing pattern is greater than
200 nm, the reflectance may be increased, thereby causing a problem of visibility.

As the first sensing pattern 10 and the second sensing pattern 20 of the touch sensing electrode, a
material used in the art may be used without limitation, and in order not to impair visibility of an image
displayed on a screen, a transparent material is used. Or is formed in a fine pattern. Specific examples
include indium tin oxide (ITO), indium zinc oxide (1Z0), zinc oxide (ZnO), indium zinc oxide (IZTO),
cadmium tin oxide (CTO), and PEDOT (poly (3,4-ethylenedioxythiophene) ), Carbon nanotubes (CNT),
metal wires, and the like. These may be used alone or in combination of two or more, preferably
indium tin oxide (ITO) may be used. The metal used for a metal wire is not specifically limited, For
example, silver (Ag), gold, aluminum, copper, iron, nickel, titanium, telenium, chromium, etc. are
mentioned. These can be used individually or in mixture of 2 or more types.

Optionally, the touch sensing electrode of the present invention may further include a metal mesh 80
above or below the first sensing pattern 10 and the second sensing pattern 20, as necessary. For
example, an appropriate shape may be provided above or below a unit pattern of a rhombus shape
(see FIG. 1) of the first sensing pattern 10 and the second sensing pattern 20 to improve the electrical
conductivity of the sensing pattern, thereby improving the sensing speed. Can be raised. In this case,
the additionally provided metal mesh 80 does not need to be electrically connected between the unit
patterns, and may be formed in a grid shape or the like within each unit pattern region.

Preferably, the metal mesh 80 may further include a metal conductive layer 200 thereon. In this case,
the metal mesh 80 is preferably provided on the sensing patterns 10 and 20. The metal mesh 80 may
include a metal conductive layer 200, whereby electrical conductivity may be significantly increased.

The metal line 70 transmits a change in capacitance sensed in the sensing patterns 10 and 20 to the
driving circuit side. The metal wire 70 may be formed of the same material as the bridge electrode 50,
and therefore, the metal wire 70 may be formed at the same time when the bridge electrode 50 is
formed.

On the other hand, the metal wire 70 is disposed on the bezel portion of the display device. When the
bezel is narrowly formed as described above, the metal wire 70 is preferably formed with the minimum
width possible. However, when the metal wiring 70 is narrowly formed, electrical conductivity may be
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lowered, and there may be a risk of disconnection. Therefore, if necessary, the metal wiring 70 of the
present invention may further include a metal plating layer 200 thereon.

The metal plating layer 200 on the upper portion of the metal wiring may be formed of the same
material as the metal plating layer 200 formed on the bridge electrode 50, and may be formed at the
same time.

The touch sensing electrode of the present invention is formed on the substrate 100.

The substrate 100 may be a material commonly used in the art without limitation, for example, glass,
polyethersulphone (PES), polyacrylate (PAR, polyacrylate), polyether imide (PEI, polyetherimide,
polyethylene naphthalate (PEN, polyethyelenen napthalate), polyethylene terephthalate (PET,
polyethyelene terepthalate), polyphenylene sulfide (PPS), polyallylate, polyimide, polycarbonate ( PC,
polycarbonate), cellulose tri acetate (TAC), cellulose acetate propionate (CAP), and the like.

The substrate 100 may be one surface of a cover window substrate or a display panel forming an
outermost surface of the touch screen panel.

When the substrate 100 is a cover window substrate, the touch sensing electrode of the present
invention may further include a transparent dielectric layer between the substrate 100 and the sensing
pattern as necessary. The transparent dielectric layer improves the optical uniformity of the touch
screen panel by reducing the difference in optical characteristics due to positional structural
differences according to the sensing pattern structure.

The transparent dielectric layer may be formed by mixing niobium oxide, silicon oxide, cerium oxide,
indium oxide, or the like, alone or in combination of two or more thereof. The formation method may be
a vacuum deposition method, a sputtering method, an ion plating method, and the like, and may be
easily manufactured in the form of a thin film through the above method.

In the present invention, if necessary, the transparent dielectric layer may be formed of a plurality of
layers. In this case, each layer may be formed of different materials, and may have different refractive
indices and thicknesses.

Hereinafter, a method of manufacturing the touch sensing electrode of the present invention will be
described in more detail.

First, a first sensing pattern formed in a first direction and a second sensing pattern formed in a
second direction are formed on a substrate, and an insulating layer is formed on the first sensing
pattern at a point where the first sensing pattern and the bridge electrode intersect. To form.

The sensing patterns 10 and 20 may be formed by various thin film deposition techniques such as
physical vapor deposition (PVD) and chemical vapor deposition (CVD). For example, it may be formed
by reactive sputtering, which is an example of physical vapor deposition.

In addition, the sensing pattern may be formed by a printing process. In this printing process, various
printing methods such as gravure off set, reverse off set, inkjet printing, screen printing, and gravure
printing may be used. In particular, when the sensing pattern is formed by a printing process, the
sensing pattern may be formed of a printable paste material. For example, it may be formed of carbon
nanotubes (CNTs), conductive polymers, and silver nano wire inks.

In addition, the sensing pattern may be formed by photolithography in addition to the above method.

After the sensing patterns 10 and 20 are formed, the insulating layer 30 is formed on the first sensing
pattern 10 at the point where the first sensing pattern 10 and the bridge electrode 50 to be formed later
intersect. . The insulating layer 30 may be formed using any material and method used in the art
without particular limitation.
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Next, a bridge electrode 50 is formed on the insulating layer 30 to electrically connect the second
sensing pattern 20.

Hereinafter, the step of forming the bridge electrode 50 will be described in more detail.

First, a metal layer for forming bridge electrodes is formed on the substrate formed up to the insulating
layer 30. The metal layer may be formed on the entire upper surface of the substrate.

The metal layer for forming the bridge electrode is formed of a metal to be used as the bridge
electrode, and the forming method is not particularly limited. For example, various thin films such as
physical vapor deposition (PVD) and chemical vapor deposition (CVD) are used. It may be formed by
a deposition technique. For example, it may be formed by reactive sputtering, which is one example of
a physical vapor deposition method, but is not limited thereto. As another example, a method of
coating a coating solution containing metal particles may be applied.

After the bridge electrode forming metal layer is formed, a photoresist pattern is formed on the top
surface of the bridge electrode forming metal layer to expose only a portion where the metal plating
layer is to be formed.

The portion exposed by the photoresist pattern may be the bridge electrode 50. In addition, as
described above, a portion of the metal mesh 80, a portion of the metal wiring 70, and the like may
also be exposed. In this case, the metal mesh 80 and the metal wiring 70 are formed simultaneously
with the bridge electrode 50.

If the metal mesh 80 is formed below the sensing patterns 10 and 20, the metal mesh 80 is first
formed on the substrate 100 and then the sensing patterns 10 and 20 are formed thereon. do.

In addition, when the metal mesh 80 is formed on the sensing patterns 10 and 20, the photoresist
pattern may be formed to cover the metal mesh 80 so as not to include the metal plating layer 200.

Next, a metal plating layer is formed on the exposed portion.

The metal plating layer 200 may be formed by a conventional metal plating method. Although there is
no particular limitation on the plating method, an electroplating method is preferable in view of
precision to be formed only on the bridge electrode 50.

More specifically, the bridge electrode forming metal layer is used as the cathode electrode and the
metal to form the plating layer is used as the anode electrode, the substrate is immersed in an
electrolyte solution in which the metal ions of the anode electrode are present, and then a power
source is connected. When flowing, the metal plating layer 200 is formed on a portion exposed by the
photoresist pattern.

Next, after removing the photoresist pattern, if the metal layer for bridge electrode formation of the
portion where the metal plating layer is not formed is removed, the touch sensing electrode of the
present invention can be obtained. Removing the metal layer for forming the bridge electrode in the
portion where the metal plating layer is not formed may be easily performed by using an etchant
capable of etching the bridge electrode forming metal layer without etching the metal plating layer.

The touch sensing electrode of the present invention can form a touch screen panel through additional
processes known in the art. In this case, a display device used may include a liquid crystal display, an
OLED, a flexible display, but is not limited thereto.

Hereinafter, preferred examples are provided to aid the understanding of the present invention, but
these examples are merely illustrative of the present invention and are not intended to limit the scope
of the appended claims, which are within the scope and spirit of the present invention. It is apparent to
those skilled in the art that various changes and modifications can be made to the present invention,
and such modifications and changes belong to the appended claims.
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Example 1

First and second sensing patterns having a thickness of 20 nm were formed of indium tin oxide (ITO)
(refractive index: 1.8) on a glass substrate (refractive index: 1.51).

Thereafter, an insulating layer was formed on the first sensing pattern of the portion where the bridge
pattern was to be formed, and then a molybdenum metal layer having a thickness of 10 nm was
formed on the upper surface of the substrate on which the insulating layer was formed by sputtering.

Next, after the photoresist pattern is formed to expose only the portion where the bridge electrode is to
be formed and the metal wiring portion, a power source is connected to the molybdenum metal layer,
and the other side of the power source is connected to a copper electrode, and then the substrate and
copper The electrode was immersed in a copper electrolyte solution and electroplated to form a
copper plating layer on the exposed molybdenum metal layer.

Next, the photoresist pattern was removed, and the molybdenum metal layer on which the copper
plating layer was not formed was removed to manufacture a touch sensing electrode.

For reference, the refractive index is described based on light of 550 nm wavelength.
Example 2

A touch sensing electrode was manufactured in the same manner as in Example 1, except that the
metal mesh and the metal plating layer were further formed on the first sensing pattern and the second
sensing pattern.

Example 3

A touch sensing electrode was manufactured in the same manner as in Example 1, except that a
metal mesh was further formed below the first sensing pattern and the second sensing pattern.

Comparative Example 1

A touch sensing electrode was manufactured in the same manner as in Example 1, except that the
copper plating layer was not formed and molybdenum was formed to have a thickness of 300 nm.

Experimental Example

The reflectance and electrical resistance of the manufactured touch sensing electrode were measured,
and the results are shown in Table 2 below. Reflectance means the average of reflectance in 400 nm-
700 nm.

Table 1 tablO1

Referring to Table 1, it can be seen that in the case of the embodiments, the electrical resistance is
significantly smaller than that of the comparative example and the difference between the reflectivity
and the comparative example without forming the metal plating layer.

[Description of the code]

100: substrate

10: first sensing pattern 20: second sensing pattern
30: insulating layer 40: contact hole

50: bridge electrode 200: metal plating layer

80: metal mesh 70: metal wiring
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DRAWING DESCRIPTION
1 is a schematic plan view of a conventional touch sensing electrode.
2 is a schematic vertical cross-sectional view of a conventional touch sensing electrode.

3 is a schematic vertical cross-sectional view according to an embodiment of the touch sensing
electrode according to the present invention.

4 is a view schematically showing a touch sensing electrode manufacturing method according to the
present invention.

Claims

A first sensing pattern formed in a first direction and a second sensing pattern formed in a second
direction;

A bridge electrode electrically connecting the spaced unit pattern of the second sensing pattern to an
upper portion of the first sensing pattern;

An insulating layer interposed between the first sensing pattern and the bridge electrode at an
intersection point of the first sensing pattern and the bridge electrode; And

And a metal plating layer formed on an upper surface of the bridge electrode.

The touch sensing electrode of claim 1, wherein the metal wiring connecting the first sensing pattern
and the second sensing pattern to a driving circuit further comprises a metal plating layer on an upper
surface thereof.

The touch sensing electrode of claim 1, wherein the first sensing pattern and the second sensing
pattern include a metal mesh thereon.

The touch sensing electrode of claim 3, wherein the metal mesh formed on the first sensing pattern
and the second sensing pattern further includes a metal plating layer on an upper surface thereof.

The touch sensing electrode of claim 1, wherein the metal plating layer is formed by electroplating.
The touch sensing electrode of claim 1, wherein the metal plating layer is formed of copper.

The touch sensing electrode of claim 1, wherein the metal plating layer has a thickness of 500 nm to
1,000 nm.

The touch sensing electrode of claim 1, wherein the touch sensing electrode is formed on one surface
of the cover window substrate or the display panel of the touch screen panel.

A first sensing pattern formed in a first direction and a second sensing pattern formed in a second
direction are formed on the substrate, and an insulating layer is formed on the first sensing pattern at
the point where the first sensing pattern and the bridge electrode intersect. Doing;

Forming a bridge electrode on the insulating layer to electrically connect the second sensing pattern;
And

Forming a metal plating layer on the bridge electrode;
Method of manufacturing a touch sensing electrode comprising a.
The method of claim 9, wherein forming the bridge electrode,

Forming a metal layer for forming bridge electrodes on the substrate formed up to the insulating layer,;
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Forming a photoresist pattern on the upper surface of the metal layer for forming bridge electrodes to
expose only a portion where a metal plating layer is to be formed,;

Forming a metal plating layer on the exposed portion; And

Removing the metal layer for forming bridge electrodes on which the photoresist pattern and the metal
plating layer are not formed;

Method of manufacturing a touch sensing electrode comprising a.

The method of claim 10, wherein the photoresist pattern further comprises an exposed portion to form
a metal mesh pattern on the first sensing pattern or the second sensing pattern, the metal plating layer
is also formed on the metal mesh pattern, Method of manufacturing a touch sensing electrode.

The metal layer of claim 10, wherein the metal layer for forming bridge electrodes is formed to a metal
wiring portion, the photoresist pattern further includes an exposed portion to include the metal wiring
portion, and the metal plating layer is also formed on the metal wiring. Method of manufacturing a
touch sensing electrode.

A touch screen panel comprising the touch sensing electrode of claim 1.
Display device comprising the touch screen panel of claim 13.

Copyright ©2022 Clarivate Analytics. All rights reserved. Republication or redistribution of Clarivate
Analytics content, including by framing or similar means, is prohibited without the prior written consent
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Amendments to the Claims:

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

Listing of Claims:

1. (Currently Amended) A display device comprising:
an organic light emitting device layer,;
a thin film encapsulation layer on the organic light emitting device layer, the thin

AL LS

film encapsulation layer having a first surface adjacent to the organic light emitting

device layer and a second surface facing the first surface and being spaced apart from

the organic light emitting device layer:;

a buffer layer directly on the second surface of the thin film encapsulation layer,;

and
a touch sensing unit directly on the buffer layer, the touch sensing unit

comprising:

a first conductive pattern on the buffer layer;

an insulating layer covering the first conductive pattern; and

a second conductive pattern on the insulating layer being electrically
insulated from the first conductive pattern, [[and]] having a thickness above the first
conductive pattern in a thickness direction of the display device that is greater than a

thickness of the first conductive pattern in the thickness direction of the display device.

2. (Previously Presented) The display device of claim 1, wherein the first

conductive pattern is directly on the buffer layer.

3. (Previously Presented) The display device of claim 1, wherein the buffer
layer comprises at least one of a silicon nitride, a silicon-oxy-nitride, and a silicon oxide.
4. (Previously Presented) The display device of claim 1, wherein the thin

film encapsulation layer comprises:

116903543.6
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a first inorganic layer;
an organic layer on the first inorganic layer; and

a second inorganic layer on the organic layer.

5. (Previously Presented) The display device of claim 4, wherein the buffer

layer is directly on the second inorganic layer.

6. (Previously Presented) A display device comprising:
an organic light emitting device layer,;
a thin film encapsulation layer on the organic light emitting device layer,
a buffer layer directly on the thin film encapsulation layer; and
a touch sensing unit directly on the buffer layer, the touch sensing unit
comprising:
a first conductive pattern on the buffer layer, and comprising:
a first conductive layer on the buffer layer;
a second conductive layer on the first conductive layer; and
a third conductive layer on the second conductive layer;
an insulating layer covering the first conductive pattern; and
a second conductive pattern on the insulating layer, and having a
thickness that is greater than a thickness of the first conductive pattern, and comprising:
a fourth conductive layer on the insulating layer;
a fifth conductive layer on the fourth conductive layer; and

a sixth conductive layer on the fifth conductive layer.

7. (Previously Presented) The display device of claim 6, wherein each of the
second conductive layer and the fifth conductive layer comprises aluminum (Al), and
wherein each of the first conductive layer, the third conductive layer, the fourth

conductive layer and the sixth conductive layer comprises titanium (Ti).

116903543.6
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8. (Previously Presented) The display device of claim 6, wherein a thickness
of the second conductive layer is greater than each of a thickness of the first conductive

layer and a thickness of the third conductive layer.

9. (Previously Presented) The display device of claim 6, wherein a thickness
of the fifth conductive layer is greater than each of a thickness of the fifth conductive

layer and a thickness of the sixth conductive layer.

10.  (Previously Presented) The display device of claim 6, wherein a thickness

of the second conductive layer is less than a thickness of the fifth conductive layer.

11.  (Previously Presented) The display device of claim 6, wherein a thickness
difference between the second conductive layer and the first conductive layer is greater
than a thickness difference between the third conductive layer and the first conductive

layer.

12.  (Previously Presented) The display device of claim 6, wherein a thickness
difference between the fifth conductive layer and the fourth conductive layer is greater
than a thickness difference between the sixth conductive layer and the fourth conductive

layer.

13.  (Previously Presented) The display device of claim 6, wherein a thickness
difference between the fifth conductive layer and the fourth conductive layer is greater
than a thickness difference between the second conductive layer and the first

conductive layer.

14.  (Previously Presented) The display device of claim 1, wherein the second
conductive pattern comprises:

first touch sensor parts;

second touch sensor parts spaced from the first touch sensor parts; and

first connection parts connecting respective ones of the first touch sensor parts,

4-
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wherein the first conductive pattern comprises electrically conductive second

connection parts connecting respective ones of the second touch sensor parts.

15.  (Previously Presented) The display device of claim 14, wherein the

second connection parts are directly on the buffer layer.

16.  (Previously Presented) The display device of claim 1, wherein a thickness

of the insulating layer is less than a thickness of the second conductive pattern.

17. (Previously Presented) The display device of claim 14, wherein each of the
first touch sensor parts and the second touch sensor parts comprise a plurality of mesh

lines defining a plurality of mesh openings.

18. (Previously Presented) The display device of claim 17, wherein the second
connection parts cross the mesh lines of the first touch sensor parts and the mesh lines

of the second touch sensor parts.

19. (Previously Presented) The display device of claim 14, wherein at least one

of the first connection parts and the second connection parts has a mesh shape.
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REMARKS/ARGUMENTS
Claims 1-19 are in the present application, of which claims 1 and 6 are

independent. Claim 1 is amended herein. No new matter is added. In view of the
amendments, and remarks that follow, Applicant respectfully requests allowance of

claims 1-19.

1. Allowable Subject Matter
Claims 6-13

Applicant thanks the Examiner for indicating that claims 6-13 are allowed, and

requests the continued allowance of these claims.

2. Claim Rejections Under 35 U.S.C. § 103

Claims 1-5 and 14-19

Claims 1-5, 14, 15, and 17-19 were rejected under 35 U.S.C. § 103 as allegedly
being unpatentable over Zhu et al. (U.S. Pub. No. 2016/0313837, hereinafter “Zhu”) in
view of Kwon et al. (U.S. Pub. No. 2014/0232956, hereinafter “Kwon”) and Ha et al. (WO
2015/026071, hereinafter “Ha”).

Claim 16 was rejected under 35 U.S.C. as allegedly being unpatentable over Zhu
in view of Kwon and Ha and further in view of Lee et al. (U.S. Pub. No. 2016/0103549,

hereinafter “Lee”).

With respect to the 103 rejections of the claims, to establish a prima facie case of
obviousness, there should be provided some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness demonstrating why one of
ordinary sKill in the art prior to the effective filing date of the present application would
have combined the disclosures of these references to arrive at the claimed embodiment.
Furthermore, there should be some explanation why any differences between the prior

art and the claimed invention would have been obvious to one of ordinary skill in the art.
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Although Applicant does not necessarily agree with, or acquiesce to, the rejections,
in the interest of advancing prosecution, Applicant has amended independent claim 1 to

recite, in relevant part (added features shown):

...the thin film encapsulation layer having a first surface
adjacent to the organic light emitting device layer and a second
surface facing the first surface and being spaced apart from the
organic light emitting device layer;

a buffer layer directly on the second surface of the thin film
encapsulation layer....

Support for the amendments can be found throughout the application as originally filed
(e.g., see paragraph [00105]).

Applicant submits that the cited references do not appear to teach or suggest the
positional relationship between each claimed component in the claimed display device
(e.g., the stacking order). For example, the cited references do not appear to disclose a
display device including a stacking order of “organic light emitting device layer” / “thin film
encapsulation layer” / “buffer layer” / “touch sensing unit.”

In particular, in rejecting claim 1, page 3 of the Office action cites FIG. 1E of Kwon

(an Applicant-annotated version of which being presented below) as allegedly teaching

“a buffer layer directly on the thin film encapsulation layer,” as previously recited in claim
1.

However, as can be seen below in the Applicant-annotated version of FIG. 1E of

Kwon, Kwon does not appear to teach or even suggest, at least (emphasis added), “the
thin film encapsulation layer having a first surface adjacent to the organic light emitting
device layer and a second surface facing the first surface and being spaced apart from

the organic light emitting device layer” and “a buffer layer directly on the second surface

of the thin film encapsulation layer,” as now recited in claim 1.
Accordingly, the proposed combination of Zhu, Kwon, and Ha does not appear to

teach or even suggest, at least, the above-recited features of amended claim 1.
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Applicant-annotated version of FIG. 1E of Kwon

SITE

3
A7D B T

Lapy {4

alleged “buffer
layer”

alleged “thin film
encapsulation
layer”

pRUS IR

FIG, ik

Applicant respectfully submits that the remaining cited references do not appear
to cure the deficiencies of Zhu, Kwon, and Ha to teach or even suggest the
abovementioned features of claim 1. Accordingly, it appears that the references, whether
taken alone or in combination, fail to disclose the features now recited in claim 1.
Applicant, therefore, respectfully submits that there is no apparent reason why one of
ordinary sKill in the art prior to the effective filing date of the present application would
have combined the disclosures of the cited references to arrive at the claimed
embodiment of claim 1, and that this claim would not have been obvious over the art of
record to one skilled in the art at the time prior to the effective filing date of the present
application. Accordingly, Applicant respectfully requests the rejection of claim 1 be
withdrawn and that this claim be allowed.

Furthermore, because claims 2-5 and 14-19 depend, directly or indirectly, from
claim 1, they each incorporate all of the terms and features of their base claim, in addition
to other features, which together further patentably distinguish these claims over the art

8-
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of record when considered as a whole. Therefore, Applicant requests that the rejections
of these claims also be withdrawn, and that these claims be allowed as well.

3. Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 1-19. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to call
Applicant's attorney at the number listed below.

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

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kurt S. Prange/
Kurt S. Prange
Reg. No. 75,137
626/795-9900

KSP/dsf
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[0026] olst, AP Ewe Fastel X wgel tgd AXES FAs A@ett. B wdge dAdEe 2 e
x < U gAsA 9] Aste] AFHE Aok, okl AlA

48 ¢ 9, B @9 Wt ofde] ANGER dRFE AL
W7, #EE WA dAEL TP Ao ojsH ol

i fr

o
o
)
e
i
o
1o
~
>
=
o)
N,
iy
e
o
2,
H
o
R
s
fd
it

{06271

e
iy
i1

¢ er

Nt

[0028] FAs e o
zgwch 2
o1, sh oldel o
Aol A, gol "5/

e 5 & “é
4e % o= s # sy 01*&54 RE zt‘g—;—% zzfﬂsm ge) ALgEL B gAAA,
H =

o 05 H e
>
2
R
P?l )
)
_(1,
£
k
i
N

tlo £H

rr

2
=
2

] 2
ol A1 EA 3} ﬂz =74 Alole] A3 o] AAE & k=
WX EGz A" o, A3 2487 Al 249 A2 84 A}
2l 827 A2 22 Fel A wiR s 7 =
L27F Al 849 A2 84 Alolel A= AL v g}
&
i

%
e
5
2

[0029] g2 AeRA e @, seHoAY HaH
Salz 71% BoplA Be AL A4 Aol 93 omy*g el w3 FAR ol
0% AgHE Abdel Aoso} gk A 2L oiEe wd s&e] Bua X o) =
A Ao sMHolel s, B Ul s Xéﬂ%}zl e @, olFHeAY HEshl FHH e
EESE TR Esech

{0030} 12 & Eye] 4 AAlee] me {7 23 EA G0 OO)E 711%.*7%3& EAGE giEert, & 2% & 1
=] o)
=

= O
1 Al Z4X](1000) 9]

lo i
Jo

N

i

o

[0031] 5 1% % 28 Fx3H, 4 HAdd #3 §7] @F FA AX(1000)E 719H(110), Z]9(110) o] FA|F
(100), = FAIF-(100) ZFe] 9ot A F(2000& TEITE. FTAF(100)+ F7] 23 2245(130)S T3,
gel 22520002 AE mUE A5 S FrEE(211, 223, 233) 2 E409 fr]9E(213, 231)& 3
ot ERE 220002 BX AAF (2202 2T S AUk, BHA AAF (2200 A2 F1EH233), B A2
F715H233) 9] of#fiel e b wixEHE= Al BX =H9h221) A2 BX =AR225)E& T ¢ o).
EIA AAF (22000 = A2 F71FH233) ol#e] ARoA BHX FY|EH(233) R AAE FE 9
X FAF(220)2 AMEe] &1 B BXE EAVE f7] @3 BA FX (10005 2AH JE5T S %i—é’-
3171 ﬂ%%ﬂ HE YAF Ar)H 2Es 91 = ok, JdAd, HA AAS22002 AHEH $ae H

>,
ﬁu}im

{0032} 719 (110)2 7teAd 718d 5 du. 7181100 EZ P =(PI; polyimide), ZEd e ZEH =
(PET; polyethylene terephthalate), Z# gl v}z & e o] E(PEN; polyethylene naphtalate), Zg|7}HE u|o]
E(PC; polycarbonate), E@]o}FH# o]E(PAR; polyarylate), Z& e 2| n]=(PEIl; polyetherimide), = =&
S Bl 2% E (PES; polyethersulphone) T3 Zeo] dA & dFA4o] 53 Z8HE A2 v &4 5 3]
o}, a2y B g o] A E A °}°t‘1 =% Aot vt {-E(thin glass)®} 2 7184 = ok
St =X AFEE ATk @, ZI9(110)2 A= Ivd R der, ov 7]3(110)2 Si0E FTAHAES
2 3t 8 AER o]Fod X ).

[0033] sde]l 71110 Fe R FHE = wlH T3 (bottom emission type)?l
FAgsllor g}, ey, sdo]l Z]9(110)9] v WEew FEnE AW
o 71$(110)2 Wr=A] £ AdE JAAYE daoE v, o A%
FEHoR V(1100 FAE A9 711002 v, H, AF, Pt
2" (SUS) o5 o] Fod Fo2HE Mg shv) oS X3E

O

F-el 7111002 FHE Ad=
B

7
ul
=

&0

[

73 (top emission type)<l 7%

2 718110)S A" = v
A EElE, Z2eEd, 2 Agdus
, oldl kA H = AL ol

H

I~
=

)
o

LLn

’
N
= 9\]1\

ﬂﬁ’l’
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[0034] 109 Aol EAT10007F WAE 5 Qe B FAAN AFEE AR08 §oi 4]
B 2AOLED) o8 TEH AW W EAALE(FD) oldelgd $Ise Ao, I EASE ¥
T

g

Bab 3dE ZAIEH] 93 FERES @4 gulste Aol
[0035] FEAF(100)E FdolA & u 549 g mMEd: FJe2 viddet. ZF &8 {7 @3 2AHOLED)

2 {7 B3P AAHOLED) S} Hr|Hem A4y AA 2AE @, [Axp axpe 7 g

A B ERAEEE TFeE o= F o/l v ESAZE(TFD), B 2EfA] A

Aok, AR A wAEY AV|Hew dAAE] AF-(100) 59 FEHFERE AVEA 4

BT, o)EA Fr] TF AAOLED) Y Ar1Fem A HAF 2A F wjAEe] wds 6t
(TFT) ofelelet A A ket

(00361 EAR-(100) 5 HHop EGA 28 (IFD) ofelold Eshe 2A/ma3(120), 2 7] W3 24(0LED) of#lo) s
TS 47 WG A2AF 1300 T

[0037] SR/ AF (120 F7) WF AGOEDE TEAVE TF U8 EAA2EH(FD), 2917 2eh 29X s
(P =AD, AMAE P 2D, 7] 9 EdAsEHE EE 37) AdAEH AAEE AR EA)e] X
@ Ark. = 20 §7] 9 AAOLEDSH 7] WY AAOLED)E FESE TE 4 EdA2H(F
DR EAF 0 g, o Aol WE % AY W, B Wy =AW vlo] WA gon, v u
o E@ASE (D, 2EA AGAE L 43 sl o zgE 5 vk 28 2 vleRke] FexEel
Al A shet.

[0038] 7111009 ol BRYS Fu BaEe]l ARF Hushy] Astel MHF(1zne] MY £ A HHE

(127)2 AEE 2bstE, A Zoks, "H/Es dEE s 58 38 4 gJer, PECVD(plasma
enhanced chemical vapor deosition)™, APCVD(atmospheric pressure CVD)®W, LPCVD(low pressure CVD)WH &
I 2L okt FA vy o) FAE ¢ dvh. MRS (127 AEE = vt

{0039] B E(127) A FBAAZ(121) 0] vixE 4 gy, FAAF(121)S A8 F(silicon), AHSE b
=A 5 22 FY] vteA B {7 9eAd & HHS(127) 4 7]3(110) ARHe @A & XEFLRT
A T B Az FAFE o] &ste] HAEHETHeEZN, FAdE 7 Yt

ﬂJ

Jr
o
B
o
off,
18
2
r1r

[0040] AeE BEE 843120 45 A9, 0Ed APESS 71110 A6l 4 F, olF LAt
Bad delese 4%, oF AEYD F oEw goiEel P mEsel s 9, Sl 99 @
7 Apelel AY g EFse 34512 9418 & A
[0041] WA FHE BAF(12D) o, oAch, HelT A%, AelF AoE, W/EE delT HAEN gL A
A BAE TP A= dari20ne] WY = vk, A= FAvh(1200) R 24 el Aol
E Azl MY £ Uk A= AF(123)¢ B EAASE(IFDE ACis] 9% Aol At A%
H AelE #e(v =A% 948 5 sirh
[0042] AelE AF(123)e) Aol F7 BAT(20p)°] MAE & ek, F1 AGT(00)e B2 s
493 =dd dee =FEe 29 L ETEHE, e AF(125) 2 =9 A1) 47 F7 A
% % A ¥

Bzbsl b 99 2 a9 Gefel Doz QAN £ A ol¥
]

[0043] A O AT (1290) & F7] AT /T §7] AANE TIF 5 k. Aol dn(120000] AHEE &
e F7] A oe dEE AEE(SIO), dEE ZAFIEGIND, d8EZ AEISEGION), FFvE AsE
(A1,05), el AP:’j’E(TlOg ggEF ﬂ'ﬁ'%(TazOs)y A=y ﬂ'ﬂ%(HfOz), A2 F7F ﬂ'ﬂ%(zroz), BST(Bar ium

Strontium Titanate), PZT(Lead Zirconate-Titanate) S= & 4 v}, T3, Fiajdo]d=(129¢) ¢l Al&
2 5 geE f7] A 5L duk HE T EA(PMMA, PS), HEA 2FS i aEA §X4A, ola"A o

B, olvEA mEA, ofhelEl2A wPA, ovfol=A] mEA, BAATEA, p-AAWA HEA, vdd
A nEA R oEe A= 5¢ ER® 4 v, @W, AAMeldni(12000& Fr) AU 7] Adne
2y 4% P28 4 F= ok

[0044] s A e el Aut(1200) 5ol WF el §7] Wg AAOLED 7 wiAE 5 ek,

[00451 F7) @Y 2AFA30L AAMAT(1200) Fol FAE Sha AFA3D, ool PHES WAH= Y A
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=(135) E ol& Alelel AAFHE £715(133)S T 5 dv

{0046] Sha AF(13D I dlgF AF(135) ARelol]l Aol A7tHEW, F7rE(133)2 W wWES = vk, $7H5(133)
S AMMG, 57, AAF, B 9GS BES 5 Yy

[0047] FTUE(133)0] WAFE WET AS, Ay on|AE T A, F7] w3 ®TA FA= A, 54, 32 F
A A48 dHE o g 5 9o

[0048] 71 HF ®BA AAe= FF e uel w33 EFd(bottom emission type), AW wWF B (top
emission type) ¥ 4 TF EFY(dual emission type) To=E FHE 4 vy, wid F B /] HF
EA ZAHAME 3t (13D FFEI AFew FulEa )k AZF(135) HAF dFe s ajgEn. AW
4 B19le) 7] w3 A AR oA E Ak HJIF(131)0) v AFoew Fulga tidg [dF(135)0) wkEa A
Zow Fulgr). B dHoAE 7] @3 AA(OLED) 7 vFek B-215(200) 9 e s sl AW 2 g
Qe vlFom Aysit),

{0049] Bl ASF(13D)L ¥ A2 5= ). 34 AF(131)S vhAET 4897 5 5 e e A9
AE Fx25 3 S k. 9ARELS Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, == ol&9 &8 F33
G Y. 9 EE 95T AS5S JdF 54 AFSFE(IT0; indium tin oxide), <UF oFd AFSE(1Z0;
indium zinc oxide), °oF}d AFSE(Zn0; zinc oxide), UF AFE(In0s; indium oxide), UF ZF A3t
(IGO; indium gallium oxide) B LFu]E ol 4FsHE-(AZO; aluminum zinc oxide) T3 L& F4 =dA4 Ak
& EFE FolA Agn Hox shve] 2% 28T & k. S AF(13D) 7+ shael dlgsheE ofd
He FH2 dedSHe] gA4E F Aok TS, g AF(131)2 ox==(anode) AFoE 7T F Ao},

[0050] S, B2 AF(131) Aele da AF183De JPEAElE 93 3 A5(131) 9] FYR-E =E23E 2A Y
AFHEE T3t sl AYE(140)0) X E 5 ek, A7) ARl o8 dAEE g9 o] WE 133
= f7] 2ESE st S05133)0] ¥iHE S vk, S35 (133)0) wixE FgE wag gIgowm Ao
2 oot g, Sk Agow(140) 9] 3] AR el g e dAdseE AS, WF 9959 Akolede
Ska AoE(140) el & EEE 9] wiXFH, o] & d9dy {7 LFFe] FAFA Fom= 8

G e FeojE 4 Ut

[0051] e AF(135) F94¥ AFoe=m FA4E
LiF/Al, Al, Mg, Ag 3% 22L& 5%
Betsly] 98, 54 HFEE
(135)2 &% A=9 Fe= 719(110) A=He A+ I
=(cathode) AZFe® 75T = U},

) & Li, Ca, LiF/Ca,
S uh. ke B5 wEHve) uAY FAS
ol By mAute] %9 4 Urk. Y AT
Q ] o s

5F A (135)L A

o
2

r

[0052] A7} A B ASF(13DI g A=(135)L 2 FA ] AR gyt € = ).

[0053] FATA3DL W WFse 7] EFTE e, 7] SRS AR e Ee 2EA V=S A
€8 4 Uk, {7 dFFo] ARA FUIER GAE AEA 5715 Ao 7] dESE AR i
A=(131)9) Weko e & S%=(hole transport layer: HTL) 2 & FY9=(hole injection layer:HIL) %]

WA s A, 3 AS(185) 8] WEe

f

AR} % Z(electron transport layer: ETL) & A=} FY=(electron

injection layer:EIL) Fo] wWixE & . EE, o5 & FUF, & 5%, A4 5%, A4 F95 o
o Ue 7lE SE°] H5E F= Ut

g} az
=

{0054] std, F71 Epate]

(13D e] oz & FFFyte] Fuld £ oy, uEA =3

poly-(2,4)-ethylene-dihydroxy thiophene)®|v}, Z2]o}d#(PANI: polyaniline) & AF&3}e] d3A T3
=2

ot 2w me el el olsl stk AF(13D) Aol FHW 5 vk,

[0055] B ANl AR, #7] B 24F3000] TF HEDASE(FD7E A8 /851200 Fol w2
Tzo] wtel JAsta glont, ¥ wwe ool WAHA @ow, F7] WF AAOLEDY S AF(13Del
wrmtE A 2 (TFD 9] @45 (1207 $9%0] F48 72, Ex 54 43130 HIEBA 26 TFD 9 7]

I *

7

o= AF(123) FAFel FAW P&, i Bk AF13De] k2 AF P S AF(126a, 1250)% FY
Fol BAH T2 F O Fuw W] ssich

{0656] L3, B HAdddA FE SHEMRASE(TFDE JAlolE A=S(123)0] EA4F5(121) Aol wixgAnt, & oy

rlo

_10_
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ole] ATt A Fom AolE #AF(123)c] BAFZ(121)¢

o
_(?L
T
2,
z
ﬁ',
it
3
H
%
0

[«

{0057} 1213k EAF-(1000E % E% 719(110) dell& vhet BAF(200)°] viAE = Ak, FEAF-(100)e] 3T F
7 @ BACLEDE #7182 F4=0] lRe] Fio} 4bao k. mebd olel e
u el

1 &
EAR(100)8 HE57] 98] ARF(10008 DENF Tk, 2 FAF(2000S EAR(100F DR 5
B
h

[0058] oAAele] §7] WG EA A 100014, 71 B(1100L
F(2000% | SFO=M, 7] WP EA 3 (1000)9] mﬁg 2 g golsh FAR

[0059] ol¢} o] HAIF(100)E BE 7IWo] ofd W FAFT (2002 HEFoEM {7 TF EA FX (1000) 2]
YA ESV} 7t A "Ent.

[0060] ybul 22]2(200) Hao] Br)9HE (211, 223, 233), H
(211, 223, 233)3 FU]EE(213, 2312 A2 2R HS5E $ drth

AN
[0061] FE1E(211, 223, 233)2 F& ABE, 4 ZAIE, F5 "HIE T ol 2o o|FoE F ).
A, FrIHE(211, 223, 233)2 LFvy AFE, HEE AEE £ dgE dIdEoR o]FoF
dok. e o wEw, FU|9E(211, 223, 233) Epo By AdZEe A FxE ¥ £ ort.
F1EE(211, 223, 233)2 ¥ SR H/EE A SOl 3 o

7]____Q_ sg‘cﬂ» .{‘,: O]];‘I_

{0062] F+719E (213, 231)S ZEA 7] IFEL -
E H"EelagE F o= e 2T
)=
15}
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Mail Stop Amendment
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P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 June 22, 2022

Commissioner:
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Amendments to the Claims:

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

Listing of Claims:

1-19. (Canceled)

20.  (New) A display device comprising:
a display panel, the display panel comprising:
a base layer;
a circuit layer on the base layer,
an organic light emitting device layer on the circuit layer, and the organic light
emitting device layer comprising:
a plurality of first light emitting areas to emit red light;
a plurality of second light emitting areas to emit green light; and
a plurality of third light emitting areas to emit blue light,
wherein, viewed in a plan view, the second light emitting areas are a
different size than at least one of the first light emitting areas and the third light emitting
areas;
a thin film encapsulation layer on the organic light emitting device layer, the thin
film encapsulation layer comprising an inorganic layer and an organic layer; and
a touch sensing unit on the display panel, the touch sensing unit comprising:
a first conductive pattern formed directly on a surface of the display panel;
an insulating layer covering the first conductive pattern; and
a second conductive pattern on the insulating layer, and having a
thickness above the first conductive pattern in a thickness direction of the display device
that is greater than a thickness of the first conductive pattern in the thickness direction

of the display device, the second conductive pattern comprising:

2-

118003696.2
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first touch sensor parts comprising a plurality of metal mesh lines
defining a plurality of mesh holes;
second touch sensor parts comprising a plurality of metal mesh
lines defining a plurality of mesh holes; and
first connection parts connecting respective ones of the first touch
sensor parts,
wherein, viewed in a plan view, at least one of the plurality of first light emitting
areas, at least one of the plurality of second light emitting areas, or at least one of the
plurality of third light emitting areas is located within a mesh hole defined by first touch
sensor parts such that the metal mesh lines of the first touch sensor parts do not
overlap the light emitting areas, and at least one of the plurality of first light emitting
areas, at least one of the plurality of second light emitting areas, or at least one of the
plurality of third light emitting areas is located within a mesh hole defined by second
touch sensor parts such that the metal mesh lines of the second touch sensor parts do
not overlap the light emitting area,
wherein the first conductive pattern comprises electrically conductive second
connection parts connecting respective ones of the second touch sensor parts, and
wherein a conductive contact hole through the insulating layer connects

respective ones of the second connection parts and the second touch sensor parts.

21.  (New) The display device of claim 20, wherein the thin film encapsulation
layer comprises:

a first inorganic layer;

an organic layer on the first inorganic layer; and

a second inorganic layer on the organic layer.
22.  (New) The display device of claim 21, wherein the first inorganic layer
comprises silicon oxynitride, silicon oxide, or silicon nitride.
-3-
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23.  (New) The display device of claim 21, wherein the display panel further

comprises a buffer layer on the thin film encapsulation layer.

24.  (New) The display device of claim 23, wherein the buffer layer is formed

directly on the second inorganic layer of the thin film encapsulation layer.

25.  (New) The display device of claim 21, wherein the second conductive
pattern has a thickness above the first conductive pattern in a thickness direction of the
display device that is greater than a thickness of the second connection parts in the

thickness direction of the display device.

26. (New) The display device of claim 20, wherein, viewed in a plan view:

each of the first light emitting areas is located within a first mesh hole defined by
a plurality of metal mesh lines of first touch sensor parts or a plurality of metal mesh
lines of second touch sensor parts;

each of the second light emitting areas is located within a second mesh hole
defined by a plurality of metal mesh lines of first touch sensor parts or a plurality of
metal mesh lines of second touch sensor parts;

each of the third light emitting areas is located within a third mesh hole defined
by a plurality of metal mesh lines of first touch sensor parts or a plurality of metal mesh
lines of second touch sensor parts; and

the second mesh hole is a different size than one of the first mesh hole and the

third mesh hole.

27.  (New) The display device of claim 26, wherein, viewed in a plan view, the

second light emitting areas are of a different size than the first light emitting areas and

118003696.2
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the third light emitting areas, and the first light emitting areas are of a different size than

the third light emitting areas.

28. (New) The display device of claim 27, wherein, viewed in a plan view, no
more than one first light emitting area is located in a first mesh hole, no more than one
second light emitting area is located in a second mesh hole, and no more than one third

light emitting area is located in a third mesh hole.

29.  (New) The display device of claim 27, wherein the second conductive
pattern has a thickness above the first conductive pattern in a thickness direction of the
display device that is greater than a thickness of the second connection parts in the

thickness direction of the display device.

30. (New) The display device of claim 27, wherein the circuit layer comprises
a pixel driving circuit for each light-emitting area comprising a first thin film transistor, a
second thin film transistor, a third thin film transistor, a fourth thin film transistor, a fifth
thin film transistor, a sixth thin film transistor, a seventh thin film transistor, and a

storage capacitor.

31.  (New) The display device of claim 20, wherein the base layer is a flexible

plastic substrate.

32. (New) The display device of claim 31, wherein the display device is a

foldable display device.
33.  (New) The display device of claim 31, further comprising an adhesive
layer directly on a surface of the base layer and a protective film on the opposite surface

of the adhesive layer.

118003696.2
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34. (New) The display device of claim 20, wherein the display panel is

configured to be flexed along a predetermined axis.

35. (New) The display device of claim 20, further comprising an organic

adhesive layer on the touch sensing unit and a window.

36. (New) The display device of claim 20, wherein the circuit layer comprises
a pixel driving circuit for each light-emitting area comprising a first thin film transistor, a
second thin film transistor, a third thin film transistor, a fourth thin film transistor, a fifth
thin film transistor, a sixth thin film transistor, a seventh thin film transistor, and a

storage capacitor.
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Page 213 BOE v. Samsung IPR2025-01477
Ex-1002 Part 2



ApplIn No. 16/742,230
Amdt date June 22, 2022
Reply to Office action of February 1, 2022

REMARKS/ARGUMENTS

Claims 20-36 are in the present application, of which claim 20 is independent.

Claims 1-19 are canceled herein without prejudice. New claims 20-36 are added herein.
No new matter is added. In view of the remarks that follow, Applicant respectfully

requests allowance of claims 20-36.

1. Claim Rejections Under 35 U.S.C. § 103

Claims 1-5 and 14-19

Claims 1-5, 14, 15, and 17-19 were rejected under 35 U.S.C. § 103 as allegedly
being unpatentable over Zhu et al. (U.S. Pub. No. 2016/0313837, hereinafter “Zhu”) in
view of Kwon et al. (U.S. Pub. No. 2014/0232956, hereinafter “Kwon”) and Ha et al. (WO
2015/026071, hereinafter “Ha”).

Claim 16 was rejected under 35 U.S.C. as allegedly being unpatentable over Zhu
in view of Kwon and Ha and further in view of Lee et al. (U.S. Pub. No. 2016/0103549,

hereinafter “Lee”).

Without admitting to the propriety of the rejection, and to clarify the scope of the
claimed subject matter to facilitate examination of the application, Applicant has canceled
claims 1-19 without prejudice, and has added new claims 20-36.

Applicant submits that the cited references, including Zhu, Kwon, Ha, and Lee,
alone or in combination, do not appear to teach or suggest all of the features of new
independent claim 20.

Applicant, therefore, respectfully submits that there is no apparent reason why one
of ordinary skill in the art prior to the effective filing date of the present application would
have combined the disclosures of the cited references to arrive at the claimed
embodiment of claim 20, and that this claim would not have been obvious over the art of
record to one skilled in the art at the time prior to the effective filing date of the present
application. Accordingly, Applicant respectfully requests the rejection of claim 20 be

withdrawn and that this claim be allowed.
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Furthermore, because claims 21-36 depend, directly or indirectly, from claim 20,
they each incorporate all of the terms and features of their base claim, in addition to other
features, which together further patentably distinguish these claims over the art of record
when considered as a whole. Therefore, Applicant requests that the rejections of these

claims also be withdrawn, and that these claims be allowed as well.

2. New Claims

Claims 20-36 are new.

Support for these claims can be found, for example, in paragraphs [0066], [0068],
[0078], [0083], [00100], [00101], [00104], [00105], [00110], [00144], [00157], [00158],
[00161], [00162], and [00166] and the non-limiting embodiments of FIGS. 1A-1C, 2, 5B,
BA, 8A, 8B, 8D, 8F, 9, 10A, and 10B of the present application as originally filed.

3. Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 20-36. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to call
Applicant's attorney at the number listed below.

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

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kurt S. Prange/
Kurt S. Prange
Reg. No. 75,137
626/795-9900

8-

118003696.2
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ATTORNEY DOCKET #

183539/411598-04552
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Application Information
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CONFIRMATION # 7917
PATENT CENTER # 60734290

CUSTOMER # 23363
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PATENT AND TRADEMARK OFFICE Alexandiiz, i;f"? ot Li éﬁf

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

16/742,230 (0/2/2022 G8NIT08 PM EY 1835838/411588-045858

Title of Invention
DISPLAY DEVICE

Application Information

APPLICATION TYPE  Utifity - Nonprovisional Application PATENT # -
under 35 USC 111
CONFIRMATION # 7417 FILED BY [Mana Figueerog
PATENT CENTER # §0734280 AUTHORIZED BY  Kuri Frange
CUSTOMER # 23383 FILING DATE = 01/14/2020
CORRESPONDENCE - FIRST NAMED {Chiwonk AN
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /4748 E30226L 18283870 Blana Figuesroa
PRE-AUTHORIEZED ACCOUNY PRE-AUTHORIZED CATEGORY

31728 I¥ CFR 1231 (Miscslianeous fees and charges)

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1820 REQUEST FOR CONTINUED 2000 .00 1 2000.00

EXAMINATION (RCE)- 2ND AND
SUBSEQUENT REQUEST (3EE 37
CFR 11143

TOTAL $2,000.00
ARMOUNT:

icated documents, characterized

This Acknowledgement Recsipt evidences receipt on the noted date by the USPTO of the

by the applicant, and including pags counts, where appiicabia. lE serves as evidence of receipt similar fo a Post Card, as

described in MPEPR 508

New Applications Under 358 U8.G. 111
# & naw application is heing filed and tha application includes tha necassary components for filing dale (see 37 CFR 1.83(bi-{d)
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and MPEP 508), a Filing Receipt (37 OFR 1.54) wili be issued in due course and the dalas shown on this Acknowledgement
Receipt will astabiish the filing date o§ the application

National Stage of an inlernalional Application undsr 38 U.8.C 371

i a timely submission 1o enter the national slage of an international apn!?a:zaiior is compliant wilh the conditions of 35 U.5.C.
371 and other applicable requiraments a Form PET/DOEGANE indicating acceptancs of the application as a national slage
submission under 35 ULS .0, 371 will be ssuad in addition to the Filing Receipt, in due course

New International Applivation Flled with the USPTQ as & Recaiﬂng Office

i & new internationad apphicalion is being Bled and the intsrmadional application includes the necessary (’omsmweﬂi‘ﬂ for an
infernational fiing date (see PCT Articls 11 and MPEP 181?3, & Nofification of the Infernational Application Number and of the
international Filing Dade (Form POT/RON0E) will be issuad in dus courss, subject to prascriptions concaming natmna& sacurily,
and tha date shown on this Acknowledgemant Heceipt will astablish the intarnational filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917
23363 7590 _ 06/30/202 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 ELAHL TOWFIQ
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
2625
| NOTIFICATION DATE | DELIVERY MODE |
06/30/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PLPrivatePair@lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
NOTICE OF IMPROPER REQUEST FOR 16/742,230 AN etal.
CONTINUED EXAMINATION (RCE) Art Unit AIA Status
2625 Yes

The request for continued examination (RCE) under 37 CFR 1.114 filed on 22 June 2022 is improper for
reason(s) indicated below:

1.

O

Continued examination under 37 CFR 1.114 does not apply to an application for a design patent. Applicant may
wish to consider filing a continuing application under 37 CFR 1.53(b) or a CPA under 37 CFR 1.53(d). A CPA
cannot be filed in an international design application. See 37 CFR 1.53(d)(1)(ii). An RCE cannot be treated as a
CPA.

Continued examination under 37 CFR 1.114 does not apply to an application unless prosecution in the
application is closed. If the RCE was accompanied by a reply to a non-final Office action, the reply will be
entered and considered under 37 CFR 1.111. If the RCE was not accompanied by a reply, the time period set

The request was not filed before payment of the issue fee, and no petition under 37 CFR 1.313 was granted. If
this application has not yet issued as a patent, applicant may wish to consider filing either a petition under 37

proceedings terminated on . Applicant may wish to consider filing a petition under 37 CFR 1.137 to revive

The request was not accompanied by the fee set forth in 37 CFR 1.17(e) as required by 37 CFR 1.114. Since
the application is not under appeal, the time period set forth in the final Office action or notice of allowance

The request was not accompanied by a submission as required by 37 CFR 1.114. Since the application is not
under appeal, the time period set forth in the final Office action or notice of allowance continues to run from the

2. [J Continued examination under 37 CFR 1.114 does not apply to an application that was filed before
June 8, 1995. Applicant may wish to consider filing a continuing application under 37 CFR 1.53(b).
3.
forth in the last Office action continues to run from the mailing date of that action.
4. U
CFR 1.313 to withdraw this application from issue, or a continuing application under 37 CFR 1.53(b).
5. [J The request was not filed before abandonment of the application. The application was abandoned, or
this abandoned application.
6. [J
continues to run from the mailing date of that action or notice.
7. O
mailing date of that action or notice.
8. [

Continued examination under 37 CFR 1.114 does not apply in a national stage application under 35 U.S.C. 371
unless the requirements of 35 U.S.C. 371(c) have been complied with, including the requirement for the
inventor's oath or declaration (35 U.S.C. 371(c)(4)). See 37 CFR 1.114(e)(3). Applicant may wish to consider
filing a continuing application under 37 CFR 1.53(b), or an RCE accompanied by a submission as required
under 37 CFR 1.114 and complying with the requirements under 35 U.S.C. 371.

Note: A continued prosecution application (CPA) under 37 CFR 1.53(d) cannot be filed in a utility or plant
application. A CPA filed in a utility or plant application that has a filing date on or after June 8, 1995 will be treated
as an RCE under 37 CFR 1.114. The request for a CPA in the instant application, however, has been treated as
an improper RCE for the reason(s) indicated above.

A copy of this Notice MUST be retfurned with the reply.

Direct any questions concerning this notice to

TRINA RIDDICK Technology Center 2600

Telephone Number: (571)272-7277

U.S. Patent and Trademark Office
PTO-2051 (Rev. 05/2015)

Part of Paper No. 20220624

NOTICE OF IMPROPER REQUEST FOR CONTINUED EXAMINATION (RCE)
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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 July 21, 2022 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

/Diana Figueroa/
Diana Figueroa

Inventor(s) : Chiwook An, et al. Confirmation No. 7917
Application No. : 16/742,230
Filed : January 14, 2020
Title : DISPLAY DEVICE
Grp./Div. . 2625
Examiner . ELAHI, TOWFIQ
Docket No. . 183539
REQUEST FOR REFUND
Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 July 21, 2022

Commissioner;

In response to the February 1, 2022 Non-Final Rejection, Applicant filed a Request
for Continued Examination (RCE) with Accompanying Amendment on June 22, 2022.
Per the Notice of Improper RCE dated June 30, 2022, the RCE was improper because
continued examination under 37 CFR 1.114 does not apply to an application unless

prosecution in the application is closed.

118147582.2
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Application No. 16/742,230

The fee submitted with the RCE was $2,000.00. Accordingly, Applicant hereby
respectfully requests that a refund in the amount of $2,000.00 be credited to Deposit
Account No. 03-1728. Please reference our Attorney Docket No. 183539/411598-
04552 for this transaction.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kurt S. Prange/
Kurt S. Prange
Reg. No. 75,137
626/795-9900

KSP/dsf

118147582.2
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UNITED STATES exandiin, va D5 Box 1480
PATENT AND TRADEMARK OFFICE A, o o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

16/742,230 07/21/2022 11:53:50 AM ET 183539/411598-04552

Title of Invention
DISPLAY DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 7917
PATENT CENTER # 60801344

CUSTOMER # 23363

CORRESPONDENCE -
ADDRESS

Documents
DOCUMENT

183538-Request-for-
Retund.pdf

Digest

GOCUMENTY

183538-Request-for-Hefund pdi

FILED BY Diana Figueeroa
FILING DATE 01/14/2020

FIRST NAMED  Chiwook AN
INVENTOR

AUTHORIZED BY  Kurt Prange
TOTAL DOCUMENTS: 1
PAGES  DESCRIPTION SIZE (KB)

2 Hefund Hegquest 103 KB

MESSAGE DIGEST{SHA-512}

S4505FS848CFBOT0O7E8REARTAF0E0EE4D334D10BAB24ER028ES

B2R4FS10ABOFAQICABZ10ERDEOF4008867DACRERGTROTOGOOF
ABGTVFF347367800D514407ARRTAFC

This Acknowledgement Receipl evidences receipt on the noted dals by the USPTO of the indicated documents, characierized
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the applicant, and including page counts, wharg appiics
d escried in ME-’-:;P 503,

g, It serves as evidencs of receipt sirilar to 8 Post Card, as

o

New Applications Under 35 US.C 111

i aneow applicalion ia being filed and the applif'aifan inciudes the necassary components for filing date {see 37 CFR
and MPER 5068}, & Filing Receipt (37 CFR 1.54) will be issued in dus cowrsa and the cate shown on this Aa,m‘cwled« ament
Fecept will astablish the filing “js ths application

National Stage of an infernational Application under 38 UWE.C. 37

i & Himely submission o ender the national stage of an international appdication is compliant with the conditions of 35 1.8.C.
371 and other applicable requiremants a Form PCT/DOEG/ANS indicaty

ing acceptance of {he application as a national stage
subrmission under 35 U.S.C. 371 will be issued in addition o the Fiiing Recaipt, In dus course.

New international Application Filed with the USPTO as a Recsiving Office

i a new international appioation is baing fed and the international application inclides the nacessary compoeneanis for an
international {see PCT Article 11 and MFEP 1810}, a Notification of the International Application N mber and of the
§-*iﬁr~3§;a ral Filing Dade (Form POT/RGADS) will be issuad in due course, subject to prescriptions concarning national secunty,
and the dals shown on this Acknowledgement Recsipt will eslablish the international filing dals of the application.
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United States Patent and Trademark Office

Office of the Chief Finanenl Qffioey

Document Code ' WHEER
User :Lynnell Johnson
Refund Accounting Date:0B/02/2022

Effective Date Sale ltem Reference Number  Refund Total
06/22/2022 16742230 $2,000.00
Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
1202282827393766 1820 RCE- 2ND AND $2,000.00 FRERRETATA8
SUBSEQUENT
REQUEST
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United States Patent and Trademark Office

Office of the Chief Finanenl Qffioey

Document Code ' WHEER
User ‘Lynnell Johnson

Effective Date Sale Accounting Date Sale ltem Reference Number
06/22/2022 08/02/2022 16742230
Document Number Fee Code Fee Code Description Amount Paid Payment Method
1202282827393766 1820 RCE- 2ND AND SUBSEQUENT $2,000.00
REQUEST
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917
23363 7590 08710202 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 ELAHI, TOWFIQ
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
2625
| NOTIFICATION DATE | DELIVERY MODE |
08/10/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PLPrivatePair@lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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United States Patent and Trademark Office

Office of the Chief Financial Officer

August 02, 2022
LEWIS ROCA ROTHGERBER CHRISTIE LLP
Attn: KURT PRANGE
P.O. BOX 29001
GLENDALE, CA 91209-9001

Dear Sir/Madam,

The United States Patent and Trademark Office (USPTO) has reviewed your refund request for Reference
Number 16742230 - Refund Request ID REFND-20220722-93067. Below is the current status of your
refund request assigned to the following processing area: Office of Patent Examination Support Services

Fee code Decision Decision Reason(s) Refund Amount
1820 Approved Other - see attached page(s) $2,000.00

Generally, approved refunds will be issued in the form that the original payment was provided. You
will receive a separate decision letter for any additional fee codes assigned to other processing areas, if
applicable. Decisions may be subject to change if an error is identified.

For questions related to this decision, contact the Case Resolution Team at (571) 272-1720 or
case.resolution@USPTO.GOV.

Thank you,
Refund Branch

Enclosure: Refund Approval "Other" Reason(s)
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» Other - Improper RCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23363 7590 09/08/2022
Lewis Roca Rothgerber Christie LLP ELAHI, TOWFIQ
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER |
2625
DATE MAILED: 09/08/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917

TITLE OF INVENTION: DISPLAY DEVICE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/08/2022

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

23363 7590 09/08/2022 Certificate of Mailing or Transmission
Lewis Roca Rothgerber Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale, CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917
TITLE OF INVENTION: DISPLAY DEVICE
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/08/2022

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ELAHI, TOWFIQ 2625 345-173000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [Issue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917
| EXAMINER |
23363 7590 09/08/2022
Lewis Roca Rothgerber Christie LLP ELAHI, TOWFIQ
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER |

2625

DATE MAILED: 09/08/2022

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

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

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

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

Page 3 of 3

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) B 16/742,230 AN et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TOWFIQ ELAH| 2625 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to 06/22/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.V The allowed claim(s) is/are 20-36 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. (O Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 15/660,827 .

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

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

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
ITOWFIQ ELAHLI/
Primary Examiner, Art Unit 2625

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220831
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Application/Control Number: 16/742,230 Page 2
Art Unit: 2625

Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
After a thorough search, examination, persuasive amendment and arguments and in
light of the prior art made of record claims 20-36 are allowed. The following is an
Examiner's statement of reasons for allowance:
The Applicants’ replies make evident the reasons for allowance, satisfying the “record
as a whole” proviso of the rule 37 CFR 1.104(e). Specifically, the substance of
applicants’ remarks, filed 06/22/2022 with newly amended claims, are persuasive, as
such the reasons for allowance are in all probability evident from the record and no
statement is deemed necessary (see MPEP 1302.14).
“*Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany
the issue fee. Such submission should be clearly labeled "Comments on Statement of

Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOWFIQ ELAHI whose telephone number is (571)270-
1687. The examiner can normally be reached M-F: 10AM-3PM.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 16/742,230 Page 3
Art Unit: 2625

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, William Boddie can be reached on (571)272-0666. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

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

/TOWFIQ ELAHI/
Primary Examiner, Art Unit 2625
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢142 230 AN ot al.
H “ “““ Examiner Art Unit
TOWFIQ ELAHI 2625

CPC

Symbol Type Version

GO6F 0443 F 2019-05-01

GO6F 0446 | 2019-05-01

GO6F 0412 | 2013-01-01

G09G 3225 | 2013-01-01

HO1L 323 | 2013-01-01

HO1L 5256 | 2013-01-01

GO6F 04102 A 2013-01-01

GO6F 04111 A 2013-01-01

GO6F 04103 A 2013-01-01

HO1L 3244 A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 17

/TOWFIQ ELAHI/ 31 August 2022 . . -
Primary Examiner, Art Unit 2625 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10A
U.S. Patent and Trademark Office Part of Paper No.: 20220831

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
16/742,230 AN et al.

Examiner Art Unit

TOWFIQ ELAHI 2625

INTERNATIONAL CLASSIFICATION

CLAIMED

GO6F

044

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 17

/TOWFIQ ELAHI/
Primary Examiner, Art Unit 2625

(Primary Examiner)

31 August 2022 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 10A

U.S. Patent and Trademark Office

Part of Paper No.: 20220831

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢142 230 AN et al

H “ “““ Examiner Art Unit
TOWFIQ ELAHI 2625

[0 Claims renumbered in the same order as presented by applicant (] CPA T.D. [O R1.47
CLAIMS

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

1 20 10 29

2 21 11 30

3 22 12 31

4 23 13 32

5 24 14 33

6 25 15 34

7 26 16 35

8 27 17 36

9 28
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 17
/TOWFIQ ELAHI/ 31 August 2022 . ) -
Primary Examiner, Art Unit 2625 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10A
U.S. Patent and Trademark Office Part of Paper No.: 20220831

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/742.230 AN ot al.
ARO[
TOWFIQ ELAHI 2625
CPC - Searched*
Symbol Date Examiner
HO01L27/323 GO6F3/0412 GO6F3/044 G09G3/3225 HO1L51/5256 07/30/2020 TE
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.
Search Notes
Search Notes Date Examiner
Text searched in EAST 07/30/2020 TE
Updated search in EAST 04/14/2021 TE
Updated search in EAST 09/09/2021 TE
Updated search in pe2e search. 01/27/2022 TE
Updated search in pe2e. 08/31/2022 TE
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
345/G06F3 173/0446 09/09/2021 TE

U.S. Patent and Trademark Office

Page 1 of 1

Page 242

Part of Paper No.: 20220831

BOE v. Samsung IPR2025-01477
Ex-1002 Part 2



PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:03 PM
L2 13 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:06 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L3 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:06 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L4 0 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between near3 02:07 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L5 14 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
near3 between same 02:09 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L6 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:10 PM
L7 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
02:22 PM
L8 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:02 PM
L9 1 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:05 PM
L10 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/04
03:14 PM
L11 0 ((("AN") near3 (USPAT) OR OFF OFF 2018/09/04
("Chiwook™)).INV. 03:18 PM
L12 12 ((("KIM™ near3 (US-PGPUB) OR OFF OFF 2018/09/04
("Doyeon"))).INV. 03:18 PM
L13 8 ((("PARK") near3 (USPAT) OR OFF OFF 2018/09/04
("Sunghyun"))).INV. 03:19 PM
L14 21 ((("LEE") near3 (USPAT) OR OFF OFF 2018/09/04
("Jaehyun™))).INV. 03:19 PM
08/31/2022 03:37:38 PM Page 1 of 29
Workspace: 16742230CON15660827 TE
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L15 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2018/09/04
woong"))).INV. 03:19 PM

L16 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2018/09/04
woong")).INV. 03:20 PM

L17 4 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
near3 between same 10:04 AM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display

L18 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
detect$3) near3 on 10:06 AM
near3 display near3
(part section substrate)

L19 196 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
detect$3) near3 display 10:07 AM
near3 (part section
substrate) same
insulat$3

L20 35861 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05
GO06F3/0412 10:09 AM
G06F3/044
G09G3/3225
HO01L51/5256).cpc.

L21 170 L19 and L20 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05

10:10 AM

L22 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/05

01:37 PM
L23 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM
L24 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM
L25 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
08:59 AM

L26 0 (first second third) (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:55 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L27 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:56 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L28 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
near3 conductive near3 09:57 AM
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer

08/31/2022 03:37:38 PM Page 2 of 29
Workspace: 16742230CON15660827 TE
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L29

L30

L31

L32

L33

L34

L35

L36

L37

L38

L39

1122191

35893

15461

1122172

15461

1556030

0

conductive near3 layer
near3 resistiviy near3
(less lower) near3 (first
second third other
another) near3 layer

conductive near3 layer
near3 resistiviy near3
(less lower different)
near3 (first second third
other another) near3
layer

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(H01L27/323
GO6F3/0412
GOBF3/044
G09G3/3225
HO1L51/5256).cpc.

L31 and L32

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L32 and L34

(first second third one )
near3 layer conductive
near3d layers near3
electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2018/09/06
09:57 AM

2018/09/06
09:57 AM

2018/09/06
09:58 AM

2018/09/06
09:59 AM

2018/09/06
09:59 AM

2018/09/06
10:00 AM

2018/09/06
10:00 AM

2018/09/06
10:02 AM

2018/09/06
10:03 AM

2018/09/06
10:03 AM

2018/09/06
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L40

L41

L42

L43

L44

L45

L46

L47

L48

L49

206361

21

near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 resistivity near3
less near3 than

second near2
conductive near3 layer

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

10:03 AM

2018/09/06
10:04 AM

2018/09/06
10:07 AM

2018/09/06
10:07 AM

2018/09/06
10:07 AM

2018/09/06
10:08 AM

2018/09/06
10:08 AM

2018/09/06
10:09 AM

2018/09/06
10:09 AM

2018/09/06
10:10 AM

2018/09/06
10:11 AM
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same electrical near3
resistivity same less

L50 7 middle near2 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
conductive near3 layer 10:34 AM
near3 (thicker)

L51 22 (middle mid center (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
centre) near2 01:56 PM
conductive near3 (layer
section part) near3
(thicker wider fatter)

L52 35893 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06
G06F3/0412 01:56 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L53 0 L51 and L52 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/06

01:56 PM

L55 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:29 AM
L56 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:29 AM
L57 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:29 AM
L58 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
09:32 AM

L59 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
cunduct$3 same layer 09:34 AM
same titanium

L60 5389 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:34 AM
same titanium

L61 35893 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
GO06F3/0412 09:35 AM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L62 4524 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:35 AM
same titanium and
aluminum

L63 3038 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
conduct$3 same layer 09:35 AM
same titanium same
aluminum

L64 122 L61 and L63 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:36 AM

L65 1108 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same second near2 09:42 AM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum

L66 28 L61 and L65 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
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09:43 AM

L67 1153 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same (between 09:50 AM
sorrounded) near3
Titanium

L68 641 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
same (between 09:50 AM
sorrounded) near3
Titanium near2 layer

L69 66 L61 and L68 (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

09:51 AM

L70 183 towfiq near elahi (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07

10:31 AM
L71 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
10:36 AM
L72 1 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/07
12:39 PM
L73 1 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2018/09/10
09:54 AM
L74 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/27
03:40 PM
L75 204 towfiq near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/27
03:47 PM

L76 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2019/02/27
"20110102370" | USOCR) 04:04 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L77 75 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2019/02/27
USOCR) 04:06 PM

L78 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 08:51 AM
second near2
connection part$1)

L79 0 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 08:52 AM
second near2
connection near2
part$1)

L80 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

02:48 PM

L81 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

02:58 PM
L82 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

03:21 PM
L83 1 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L84 14 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5

08/31/2022 03:37:38 PM Page 6 of 29
Workspace: 16742230CON15660827 TE
Page 248 BOE v. Samsung IPR2025-01477

Ex-1002 Part 2



second near3
conduct$3 near2
pattern
L85 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L86 0 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between near3 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L87 15 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between same 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L88 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L89 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L90 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L91 2 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L92 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L93 0 ((("AN") near3 (USPAT) OR OFF OFF 2019/02/28
("Chiwook™))).INV. 05:00 PM
L94 12 ((("KIM™ near3 (US-PGPUB) OR OFF OFF 2019/02/28
("Doyeon"))).INV. 05:00 PM
L95 10 ((("PARK™") near3 (USPAT) OR OFF OFF 2019/02/28
("Sunghyun"))).INV. 05:00 PM
L96 22 ((("LEE") near3 (USPAT) OR OFF OFF 2019/02/28
("Jaehyun™))).INV. 05:00 PM
L97 0 ((("CHQ") near3 ("Sung- [ (USPAT) OR OFF OFF 2019/02/28
woong")).INV. 05:00 PM
L98 0 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2019/02/28
woong")).INV. 05:00 PM
L99 4 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 between same 05:00 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display
08/31/2022 03:37:38 PM Page 7 of 29

Workspace: 16742230CON15660827

Page 249

TE

BOE v. Samsung IPR2025-01477

Ex-1002 Part 2



L100 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
detect$3) near3 on 05:00 PM
near3 display near3
(part section substrate)

L101 222 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
detect$3) near3 display 05:00 PM
near3 (part section
substrate) same
insulat$3

L102 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
GO06F3/0412 05:00 PM
G06F3/044
G09G3/3225
HO01L51/5256).cpc.

L103 193 L101 and L102 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L104 1 "20160147335" (US-PGPUB; USPAT) [OR OFF OFF 2019/02/28

05:00 PM
L105 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L106 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L107 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L108 0 (first second third) (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L109 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L110 0 (first second third one) [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 conductive near3 05:00 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer

L111 0 conductive near3 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 resistiviy near3 05:00 PM
(less lower) near3 (first
second third other
another) near3 layer

L112 0 conductive near3 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
near3 resistiviy near3 05:00 PM
(less lower different)
near3 (first second third
other another) near3
layer
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L113

L114

L115

L116

L117

L118

L119

L120

L121

L122

1162602

39064

17063

1162583

17063

1612494

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(H01L27/323
GO6F3/0412
GOBF3/044
G09G3/3225
HO1L51/5256).cpc.

L113 and L114

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L114 and L116

(first second third one )
near3 layer conductive
near3 layers near3
electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM
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L123

L124

L125

L126

L127

L128

L129

L130

L131

L132

L133

214000

22

23

resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 resistivity near3
less near3 than

second near2
conductive near3 layer
same electrical near3
resistivity same less

middle near2
conductive near3 layer
near3 (thicker)

(middle mid center
centre) near2
conductive near3 (layer
section part) near3
(thicker wider fatter)

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM

2019/02/28
05:00 PM
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L134 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
G06F3/0412 05:00 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L135 0 L133 and L134 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L136 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L137 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L138 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L139 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L140 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
cunduct$3 same layer 05:00 PM
same titanium

L141 5648 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium

L142 39064 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
GO06F3/0412 05:00 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L143 4756 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium and
aluminum

L144 3209 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
conduct$3 same layer 05:00 PM
same titanium same
aluminum

L145 145 L142 and L144 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L146 1129 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same second near2 05:00 PM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum

L147 33 L142 and L146 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L148 1191 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same (between 05:00 PM
sorrounded) near3
Titanium

L149 667 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
same (between 05:00 PM
sorrounded) near3
Titanium near2 layer

L150 73 L142 and L149 (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
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05:00 PM

L151 204 towfig near elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L152 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L153 1 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L154 1 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L155 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM
L156 204 towfig near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L157 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2019/02/28
"20110102370" | USOCR) 05:00 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L158 75 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2019/02/28
USOCR) 05:00 PM

L159 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 05:00 PM
second near2
connection part$1)

L160 0 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
(thickness near3 05:00 PM
second near2
connection near2
part$1)

L161 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM

L162 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28

05:00 PM
L163 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2019/02/28
05:00 PM

L164 0 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conductive near3 11:00 AM
pattern near4 thickness
near4 (greater bigger
(more adj than)) near3
thickness near3 second
near3 connection near3
part

L165 0 conductive near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
pattern near4 thickness 11:04 AM
near4 (greater bigger
(more adj than)) near3
thickness near3
connection near3 part

L166 263 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conductive near3 11:05 AM
pattern near4 thickness
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near4 (greater bigger
(more adj than)) samr
thickness near3 second
near3 connection near3
part

L167 1006 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conduct$3 near3 11:10 AM
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
samr (thickness width)
near3 second near3
connect$3 near3 (part
section)

L168 0 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2019/05/09
conduct$3 near3 11:10 AM
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
same (thickness width)
near3 second near3
connect$3 near3 (part
section)

L169 9 "201508587" (US-PGPUB; USPAT; |OR ON ON 2022/01/27

USOCR; FIT (AU, AP, 09:27 AM
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L170 0 "TW201508587" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AU, AP, 09:28 AM
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L171 21 "2015026071" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
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USOCR; FIT (AP, AT, 09:31 AM
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L172 3 "20160313837" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:26 AM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L173 3 "20140232956" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:28 AM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L174 2 "20200152710" (US-PGPUB; USPAT; |OR ON ON 2022/01/27
USOCR; FIT (AP, AT, 10:46 AM

AU, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
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PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L175 1 ((WO-2015026071- (US-PGPUB; USPAT; |OR ON ON 2022/01/27
A1).did. AND USOCR; FIT (AP, AT, 11:49 AM
FTDB.dbnm.) AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L176 3 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L177 13 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L178 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L179 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L180 17 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between same 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L181 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L182 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
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03:12 PM

L183 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L184 2 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L185 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L186 10 ((("AN" near3 (USPAT) OR OFF OFF 2022/08/31
("Chiwook"))).INV. 03:12 PM

L187 30 ((("KIM") near3 (US-PGPUB) OR OFF OFF 2022/08/31
("Doyeon"))).INV. 03:12 PM

L188 19 ((("PARK") near3 (USPAT) OR OFF OFF 2022/08/31
("Sunghyun"))).INV. 03:12 PM

L189 45 ((("LEE") near3 (USPAT) OR OFF OFF 2022/08/31
("Jaehyun"))).INV. 03:12 PM

L190 1 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2022/08/31
woong"))).INV. 03:12 PM

L191 1 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2022/08/31
woong"))).INV. 03:12 PM

L192 7 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between same 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display

L193 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
detect$3) near3 on 03:12 PM
near3 display near3
(part section substrate)

L194 256 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
detect$3) near3 display 03:12 PM
near3 (part section
substrate) same
insulat$3

L195 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
G06F3/0412 03:12 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L196 200 L19 and L20 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L197 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L198 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L199 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L200 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L201 0 (first second third) (US-PGPUB; USPAT) [OR OFF OFF 2022/08/31
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near3 conductive near3
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

03:12 PM

L202

L203

L204

L205

L206

L207

L208

L209

L210

L211

1895455

47766

26511

1464249

23300

2015601

(first second third one)
near3 conductive near3
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

(first second third one)
near3 conductive near3
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer

conductive near3 layer
near3 resistiviy near3
(less lower) near3 (first
second third other
another) near3 layer

conductive near3 layer
near3 resistiviy near3
(less lower different)
near3 (first second third
other another) near3
layer

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(HO1L27/323
GOBF3/0412
GO6F3/044
G09G3/3225
HO1L51/5256).cpc.

L31 and L32

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L32 and L34

(first second third one )
near3 layer conductive
near3 layers near3
electrical near2
resistiviy near3 (less
lower different) same

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM
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L213

L214

L215

L216

L217

L218

L219

L220

L221

261988

than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM
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L222 6 second near2 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 layer 03:12 PM
near3 electrical near3
resistivity near3 less
near3 than

L223 23 second near2 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 layer 03:12 PM
near3 resistivity near3
less near3 than

L224 26 second near2 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 layer 03:12 PM
same electrical near3
resistivity same less

L225 9 middle near2 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 layer 03:12 PM
near3 (thicker)

L226 23 (middle mid center (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
centre) near2 03:12 PM
conductive near3 (layer
section part) near3
(thicker wider fatter)

L227 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
G06F3/0412 03:12 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L228 0 L51 and L52 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L229 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L230 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L231 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L232 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L233 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
cunduct$3 same layer 03:12 PM
same titanium

L234 8486 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
same titanium

L235 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
GO06F3/0412 03:12 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L236 7308 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
same titanium and
aluminum

L237 5174 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
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same titanium same
aluminum
L238 513 L61 and L63 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L239 1494 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same second near2 03:12 PM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum

L240 86 L61 and L65 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L241 1265 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same (between 03:12 PM
sorrounded) near3
Titanium

L242 751 aluminum near2 layer | (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same (between 03:12 PM
sorrounded) near3
Titanium near2 layer

L243 95 L61 and L68 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L244 383 towfiq near elahi (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L245 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L246 2 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L247 2 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L248 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L249 383 towfiq near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L250 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2022/08/31
"20110102370" | USOCR) 03:12 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L251 77 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2022/08/31
USOCR) 03:12 PM

L252 3 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
(thickness near3 03:12 PM
second near2
connection part$1)

L253 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
(thickness near3 03:12 PM
second near2
connection near2
part$1)

L254 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
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03:12 PM
L255 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L256 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L257 3 "15660827" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L258 13 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L259 0 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern same touch
L260 0 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between near3 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and touch
L261 17 insula$3 near2 pattern |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between same 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern
L262 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L263 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L264 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L265 2 "20170336907" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L266 2 "20140160066" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L267 10 ((("AN") near3 (USPAT) OR OFF OFF 2022/08/31
("Chiwook™)).INV. 03:12 PM
L268 30 ((("KIM™ near3 (US-PGPUB) OR OFF OFF 2022/08/31
("Doyeon"))).INV. 03:12 PM
L269 19 ((("PARK") near3 (USPAT) OR OFF OFF 2022/08/31
("Sunghyun"))).INV. 03:12 PM
L270 45 ((("LEE") near3 (USPAT) OR OFF OFF 2022/08/31
("Jaehyun™))).INV. 03:12 PM
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L271 1 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2022/08/31
woong"))).INV. 03:12 PM

L272 1 ((("CHO") near3 ("Sung- | (USPAT) OR OFF OFF 2022/08/31
woong")).INV. 03:12 PM

L273 7 insula$3 near2 pattern [(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 between same 03:12 PM
first near3 conduct$3
near3 pattern near5
second near3
conduct$3 near2
pattern and display

L274 0 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
detect$3) near3 on 03:12 PM
near3 display near3
(part section substrate)

L275 256 touch near3 (sens$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
detect$3) near3 display 03:12 PM
near3 (part section
substrate) same
insulat$3

L276 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
GO06F3/0412 03:12 PM
G06F3/044
G09G3/3225
HO01L51/5256).cpc.

L277 200 L101 and L102 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L278 1 "20160147335" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L279 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L280 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L281 2 "20160103549" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L282 0 (first second third) (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 conductive near3 03:12 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L283 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 conductive near3 03:12 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second
third) near3 layer

L284 0 (first second third one) |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
near3 conductive near3 03:12 PM
layer near3 resistiviy
near3 (less lower)
near3 (first second third
other another) near3
layer
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L285

L286

L287

L288

L289

L290

L291

L292

L293

L294

L295

1895455

47766

26511

1464249

23300

2015601

0

conductive near3 layer
near3 resistiviy near3
(less lower) near3 (first
second third other
another) near3 layer

conductive near3 layer
near3 resistiviy near3
(less lower different)
near3 (first second third
other another) near3
layer

(first second third other
another) near3 layer
conductive near3 layers
near3 resistiviy near3
(less lower different)

(H01L27/323
GO6F3/0412
GOBF3/044
G09G3/3225
HO1L51/5256).cpc.

L113 and L114

(first second third )
near3 layer conductive
near3 layers near3
resistiviy near3 (less
lower different more)

L114 and L116

(first second third one )
near3 layer conductive
near3d layers near3
electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
than near3 (first second
third other another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) same
(first second third other
another)

(first second third one )

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31

08/31/2022 03:37:38 PM
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L296

L297

L298

L299

L300

L301

L302

261988

near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different) and
(first second third other
another)

(first second third one )
near3 layer near3
conductive near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3 layers
near3 electrical near2
resistiviy near3 (less
lower different more)

(first second third one )
near3 layer near3
conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy near3
(less lower different
more)

(first second third one )
near3 conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

conduct$3 near3
layer$1 near3 electrical
near2 resistiviy

second near2
conductive layer near3
electrical near3
resistivity near3 less
near3 than

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31
03:12PM

2022/08/31
03:12 PM

2022/08/31
03:12 PM

L303

L304

L305

23

26

second near2
conductive near3 layer
near3 electrical near3
resistivity near3 less
near3 than

second near2
conductive near3 layer
near3 resistivity near3
less near3 than

second near2

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

2022/08/31
03:12 PM

2022/08/31
03:12 PM

2022/08/31

08/31/2022 03:37:38 PM
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conductive near3 layer 03:12 PM
same electrical near3
resistivity same less

L306 9 middle near2 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 layer 03:12 PM
near3 (thicker)

L307 23 (middle mid center (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
centre) near2 03:12 PM
conductive near3 (layer
section part) near3
(thicker wider fatter)

L308 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
GO06F3/0412 03:12 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L309 0 L133 and L134 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L310 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L311 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L312 1 "6504202".pn. (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L313 1 "20160103549".pn. (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L314 0 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
cunduct$3 same layer 03:12 PM
same titanium

L315 8486 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
same titanium

L316 47766 (HO1L27/323 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
GO06F3/0412 03:12 PM
GO06F3/044
G09G3/3225
HO01L51/5256).cpc.

L317 7308 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
same titanium and
aluminum

L318 5174 first same third same (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 same layer 03:12 PM
same titanium same
aluminum

L319 513 L142 and L144 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L320 1494 first near2 conduct$3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same second near2 03:12 PM
conduct$3 same third
near2 conduct$3 same
layer same Titanium
same Aluminum
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L321 86 L142 and L146 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L322 1265 aluminum near2 layer |(US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same (between 03:12 PM
sorrounded) near3
Titanium

L323 751 aluminum near2 layer | (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
same (between 03:12 PM
sorrounded) near3
Titanium near2 layer

L324 95 L142 and L149 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L325 383 towfiq near elahi (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L326 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L327 2 "20170076502" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L328 2 "20180095581" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L329 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM
L330 383 towfiq near2 elahi (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L331 5 ("20100060602" | (US-PGPUB; USPAT; |OR OFF OFF 2022/08/31
"20110102370" | USOCR) 03:12 PM
"20120118614" |
"20120212449" |
"20120312677").PN.

OR ("9323370").URPN.
L332 77 "20060097991" (US-PGPUB; USPAT; |OR OFF OFF 2022/08/31
USOCR) 03:12 PM

L333 3 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
(thickness near3 03:12 PM
second near2
connection part$1)

L334 1 "15660827" and (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
(thickness near3 03:12 PM
second near2
connection near2
part$1)

L335 2 "20100182273" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM

L336 2 "20160041644" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31

03:12 PM
L337 2 "20140320769" (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
03:12 PM

L338 0 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 03:12 PM
pattern near4 thickness
near4 (greater bigger
(more adj than)) near3
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thickness near3 second
near3 connection near3
part

L339 0 conductive near3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
pattern near4 thickness 03:12 PM
near4 (greater bigger
(more adj than)) near3
thickness near3
connection near3 part

L340 369 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conductive near3 03:12 PM
pattern near4 thickness
near4 (greater bigger
(more adj than)) samr
thickness near3 second
near3 connection near3
part

L341 1245 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 near3 03:12 PM
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
samr (thickness width)
near3 second near3
connect$3 near3 (part
section)

L342 0 second near3 (US-PGPUB; USPAT) |OR OFF OFF 2022/08/31
conduct$3 near3 03:12 PM
pattern near4 (thickness
width) near4 (greater
bigger (more adj than))
same (thickness width)
near3 second near3
connect$3 near3 (part
section)

L343 8 "201508587" (US-PGPUB; USPAT; |OR ON ON 2022/08/31

USOCR; FIT (AU, AP, 03:12 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L344 0 "TW201508587" (US-PGPUB; USPAT; |OR ON ON 2022/08/31
USOCR; FIT (AU, AP, 03:12 PM
AT, BE, BG, BR, BY,

CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L345 21 "2015026071" (US-PGPUB; USPAT; |OR ON ON 2022/08/31
USOCR; FIT (AP, AT, 03:12 PM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L346 3 "20160313837" (US-PGPUB; USPAT; |OR ON ON 2022/08/31
USOCR; FIT (AP, AT, 03:12 PM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L347 3 "20140232956" (US-PGPUB; USPAT; |OR ON ON 2022/08/31
USOCR; FIT (AP, AT, 03:12 PM

AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;

08/31/2022 03:37:38 PM Page 28 of 28
Workspace: 16742230CON15660827 TE
Page 270 BOE v. Samsung IPR2025-01477

Ex-1002 Part 2



JPO; DERWENT;

IBM_TDB)
L348 4 "20200152710" (US-PGPUB; USPAT; |OR ON ON 2022/08/31
USOCR; FIT (AP, AT, 03:12 PM

AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)
L349 1 ((WO-2015026071- (US-PGPUB; USPAT; |OR ON ON 2022/08/31
A1).did. AND USOCR; FIT (AP, AT, 03:12 PM
FTDB.dbnm.) AU, BE, BG, BR, BY,

CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or direcled otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee nolifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This cerlificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own cerlificate of mailing or transmission.

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

23363 7590 09/08/2022 Certificate of Mailing or Transmission
Lewis Roca Rothgerber Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmilted (o
Glendale, CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
S| Vuong (Typed or printed name)
/Sl Vuong/ (Signature)
October 17, 2022 (E-filed) (Date)
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/742,230 01/14/2020 Chiwook AN 183539/411598-04552 7917

TITLE OF INVENTION: DISPLAY DEVICE

| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/08/2022
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ELAHI, TOWFIQ 2625 345-173000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up Lo 3 registered patent attorneys

or agents OR, alternatively, 1 Lewis Roca ROthgerber

M| Change of correspondence address (or Change of Correspondence (2) The name of a single firm (having as a mermber a Christie LLP
2

Address form PTO/AIA/122 or PTO/SB/122) atlached. .
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee dala will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a subslitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Samsung Display Co., Ltd. Yongin-si, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Xl Corporation or other private group entity (J Government

4a. Fees submitted: Xliissue Fee (dpublication Fee (if required) [JAdvance Order - # of Copies 0
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
&I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 03-1728

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

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

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

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

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

| Applicant changing to regular undiscounted fee status.

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

Authorized Signature /Peter Hsueh/ Date October 17, 2022
Typed or printed name Peter C. Hsueh Registration No. 45,574
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UNITED STATES e 0, Box 1480
PATENT AND TRADEMARK OFFICE Alexandria, i e ;}Qég{

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

16/742,230 10/17/2022 02:04:13 PM ET 183539/411598-04552

Title of Invention
DISPLAY DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 7917 FILED BY SiVuong
PATENT CENTER # 61072824 FILING DATE  01/14/2020
CUSTOMER # 23363 FIRST NAMED  Chiwook AN
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Jun-Young Jeon
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMENT FAGES DESCRIPTION SIEE (KR
183538 IssueFesTransmitial. 1 lssue Fee Payment (PTG-888) 260 KB
ot
Digest
GOCUMENT MESSAGE DIGEST(SHAS1Y)

183538 issuekesTransmittalpd  06810C3000A28CEEACRN00SAEBA3CZE0DEID3CEEDEEFEFTAL
f ASTE5DECERT30DECEERTC245A0DCADFRO82642EF 3227 7FDOG4
OE4ACEBRFEEET E20F36C346F0E0FREE

This Acknowledgement Receipl evidences receipt on the noted dals by the USPTO of the indicated documents, characierized
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the applicant, and including page counts, wharg appiics
d escried in ME-’-:;P 503,

g, It serves as evidencs of receipt sirilar to 8 Post Card, as

o

New Applications Under 35 US.C 111

i aneow applicalion ia being filed and the applif'aifan inciudes the necassary components for filing date {see 37 CFR
and MPER 5068}, & Filing Receipt (37 CFR 1.54) will be issued in dus cowrsa and the cate shown on this Aa,m‘cwled« ament
Fecept will astablish the filing “js ths application

National Stage of an infernational Application under 38 UWE.C. 37

i & Himely submission o ender the national stage of an international appdication is compliant with the conditions of 35 1.8.C.
371 and other applicable requiremants a Form PCT/DOEG/ANS indicaty

ing acceptance of {he application as a national stage
subrmission under 35 U.S.C. 371 will be issued in addition o the Fiiing Recaipt, In dus course.

New international Application Filed with the USPTO as a Recsiving Office

i a new international appioation is baing fed and the international application inclides the nacessary compoeneanis for an
international {see PCT Article 11 and MFEP 1810}, a Notification of the International Application N mber and of the
§-*iﬁr~3§;a ral Filing Dade (Form POT/RGADS) will be issuad in due course, subject to prescriptions concarning national secunty,
and the dals shown on this Acknowledgement Recsipt will eslablish the international filing dals of the application.
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P0G Box 14580

UNITED STATES i v 0B 1480
PATENT AND TRADEMARK OFFICE A, o o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

16/742,230 TH17/2022 Q20413 PM EY 1835838/411588-045858

Title of Invention
DISPLAY DEVICE

Application Information

APPLICATION TYPE  Utifity - Nonprovisional Application PATENT # -
under 35 USC 111{a)

CONFIRMATION # 7417 FILEDBY  §i Vuong
PATENT CENTER # 61072824 AUTHORIZED BY jun-Young Json
CUSTOMER # 23363 FILING DATE  01/14/2020

CORRESPONDENCE - FIRST NAMED  Chiwonk AN
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /4748 E20330GRO5182830 B Vuong

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

15{1 UTILITY 188UE FEE 1200.00 1200.00

2

TOTAL AMOUNT: §1,200.60

This Acknowledgerent Recaipt avidances receint on the noted dale by the USPTO of the indicated documents, characterizad
by the applicant, and including pags counts, where app 1 sarves as evidence of receipt similar 10 & Post Card, as
described in MPEP 503

New Applications Under 38 ULB.O. 111

¥ anew applicalion s being fled and the application includes the necessary components for filing date (see 37 CFR 1830 (b
and MPER 508}, a Filing Receipt (37 GFR 1.54) wili ba issued in dug cowrss and the dale shown an this Ackrowledgement
Raceint aslabiish the filing dale of the application

National Stage of an international Application under 38 U8.C. 37
i a timely submission o enter the national stage of an international application is compliant with the conditions of 35 U.S.C.

371 and other applicable requiremenis a Form POT/DO/EGA0S indicating acceptance of the application as a national stage
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submission under 35 LLE.C. 371 will be issuad in addition fo the Filing Recsipl, In dus course.

New International Application Filed with the USPTO as a Regelving Office

i a new international application s baing filad and the International application includes the nacessary componants for an
international filing date {(sae PCOT Ardicle 11 and MPEF 1810}, a Notification of the International Appg EL& tion Number and of the
International Filing Date (Form PCT/ROM0S) will be issved in due course, subject to prescriptinns concerning national securily,
and the dale shown on this Acknowledgement Receipt will establish the mar ational filing date of the application.
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g . UNITED STATES PATENT AND TRADEMARK OFFICE

2 *“\ UNITED STATES DEPARTMENT OF COMMERCE
i N United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/742,230 11/15/2022 11500496 183539/411598-04552 7917
23363 7590 10/26/2022
Lewis Roca Rothgerber Christie LLP
PO BOX 29001

Glendale, CA 91209-9001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Chiwook AN, Hwaseong-si, KOREA, REPUBLIC OF;
Doyeon KIM, Seoul, KOREA, REPUBLIC OF;

Sunghyun PARK, Seongnam-si, KOREA, REPUBLIC OF;
Jaehyun LEE, Seoul, KOREA, REPUBLIC OF;
Sung-woong CHO, Asan-si, KOREA, REPUBLIC OF;

APPLICANT(S) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

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

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

IR103 (Rev. 10/09)
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