2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;SW]S“S;)ONER FOR PATENTS

0. Box

clwm,g\gl‘rlg'xﬁa 22313-1450
[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/510,262 07/12/2019 Dae Geun LEE P6037USC1C1C1
CONFIRMATION NO. 1231
58027 POWER OF ATTORNEY NOTICE
H.C. PARK & ASSOCIATES, PLC

1894 PRESTON WHITE DRIVE

R
RESTON, VA 20191 0OC000000071543681

Date Mailed: 04/25/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/17/2024.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;SW]S“S;)ONER FOR PATENTS

0. Box

Alexandria, Virginia 22313-1450
www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/510,262 07/12/2019 Dae Geun LEE KSA0857USC3
CONFIRMATION NO. 1231
23413 POA ACCEPTANCE LETTER
CANTOR COLBURN LLP
20 Ghurch Steet OO A
29nd Floor 0C000000071543717

Hartford, CT 06103
Date Mailed: 04/25/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/17/2024.

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Doc Code: PA. PTOMAINSZA (B7-13)
Document Description: Power of Altorney Approved for use through GS/30/2025. OMB DBS1-0035

L5, Patent and Trademark Office; (1.8, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, ro persons are reguirad {o respond to & collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is o be submitied with the Power of Attornay by Applicant form (PTO/AIA/SZE) {o identify the application fo which the
Power of Attorney is direcled, in accordance with 37 CFR 1.5, unless the application number and filing date are identifisd in the Power of
Attorney by Applicant form. If naither form PTO/AIABZA nor form PTO/AIABZE identifies the application to which the Power of Altorney is
directed, the Power of Atlorney will not be recognized in the application.

Application Number 16/510,262

Filing Date 07/12/2019

First Named Inventor Dae Geun LEE

Title ARRAY SUBSTRATE AND METHOD OF MOUNTING
INTEGRATED CIRCUIT USING THE SAME

Art Unit NYA

Examiner Name NYA

Attorney Docket Number | KSA0857USC3

SIGNATURE of Applicant or Patent Practitioner

Signature Date {(Optional)
/James J. Merrick/ 04/17/24
Name Regisiration
. Number
James J. Merrick 43,801

Titla (if Applicantis a . .
juristic entity) Patent Practitioner for Applicant

Applicant Name {if Applicant is a juristic entity)

Samsung Display Co., Ltd.

MOTE: This form must be signed in accordance with 37 CFR 1.33. Sse 37 CFR 1.4{d} for signatura requirements and certifications. if
more than one applicant, use multiple forms.

*Totglof 1 (one) forms are submitted.

A Federat agency may not conduct or sponsor, and & parson is not required to respond to, nor shall 3 person be subject to 3 penalty for failure to comply with an information
coltaction subject to the requirements of the Paperwork Reduction Act of 18995, unless the information collection has a curently valld OMB Control Number. The OMB
Control Number for this Information collection is 0651-0035. Public burden for this form is sstimated to average 3 minutes per response, including the time for reviswing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information cotlection. Send comments
ragarding this burden estimate or any other aspect of this information coftection, indluding suggestions for reducing this burden to the Chief Administrative Officer, United
States Patent and Trademark Office, P.0. Box 1450, Alexandriz, VA 22313-1450 or emait informationCollection@uspio.gov. BO NOT SEND FEES OR COMPLETER

FORMIS TO THIS ADDRESS. I fling this completed form by mail, send to: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 2231314588,

if you need assistance in completing the form, calf 1-800-PT0-8188 and seieci oplion 2.
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¢ Coda: PA.. PYORASES (B¥-13}
by Y {ALAG (o7

Document Descrption: Fower of Atlormney Appsaves for use Brough CXA0MRUZE. OMB 08510035

U5 Fatent and Tredemurk Offce; UK. DEFARTMENT OF COMMERCE

Under the Papsnwek Radhetion A of 1888, v poreons s raquivand i ssepond i o colisction of mkvmsiion tnisss § displays 5 walid 8B cwirol sumber

POWER OF ATTORNEY BY APPLICANY

i hareby revoke ali pravious powers of altorney given in the application ideniified in gither the allachad transmitial leller or
the binaas below.

AppHoxiion Numbey Filing Dats

{Note: The boxes ahove may be leff blank i information is provided on form PTOAIAIBZAL)

i heraby appoint the Paltent Practiioner{s) associated with the folfowing Customer Number as myour attomosy{s} or ageni{s}, and
o ransact all business in the United Siatas Patent and Trademark Office connected therawith for the application referenced in
the aliached transraiidal istler farrn PTQ/AIRERA}Y or identified above:

OR 23413

E} i hereby appoint Practiioner{s} narad in the allached list (form PTO/AIAIB2() as my/four aitorney(s) or agent{s), and {o transaat
A business in the United Shates Patent and Trademark Office connected therawith for the patent application referenced inthe
attached ransordiial eler {oom PTDAINEZAY or ideniified above. {(Note: Coraplate form PTGAIAMBZC)

Pipase recognize or change the correspondunce address for the application idetified in the altached ransmitial
lsttor or the hoxes above to!

The address associatad with the above-mentionad Customer Number
QR

E J The address associated with Customer Number,

Adiréss

City | State ] EX N
Country

Telephone { Emait }

{ am the Applicant {if the Applicant is a juristic antity, list the Applicant names in the box):

Samsung Display Co., Lid.

Ll fnventor or Joint Invendor {title not required below)

{ egal Reprasentative of a Deceassad or Legally Incapacitated Inventor {Sitle not required balow)
m Assignee or Peraon to Whom the Inventor is Under an Obligation to Assign {provide signess titfe if applicant is 8 juristic enbty)

D Ferson Who Othensise Shows Sufficient Proprietary Interest {8.4., a palifion under 37 GOFR 148{D){2}) was granted in the
application or is concurrently being fited with this documant) {(provide signer's Blle i applicant Is a jurislic entity}
SIGHATURE of Applicant for Patent

The undersigned (whose tillady mopledbelow) is authorized 1o act on behalf of the applicant {8.g., where the applicant is & juristic entity}.

Sigrafues P i 2k { Date (Optional) | 4/12/2024
Hame Chan g Stk K
Tite Corposste EVP, Head of IP Legal & Sirategy Team

NOYE: Signature - This form must be signed by the applicant in aooordance with 37 CFR 1.33. Ses 37 CFR 1.4 for signatuie requiraments
and cedifftaions. If mom than ane applicant, use muliiple forms.

{.3'&32&% of fairas e sulinitted.

A Frdeoral agency iy not (ondict or spenecy, and a porson i not requirad I reepond 10, nev shalt 2 person b subjedd te a pensity for falwe fo camply with an Informstian
colisction subjent ko the Revpents of e Papeovork Reducion Aol of 1835, wisss e information tolizction hax a curently valid OMA Conbot Nsnber. The OMB Control
Nusrber for this iefonnation caiiscion is 08510035, Public bursdfer for fils foem is extimated o average 3 iminutes por susponos, incleding e time foe raviewing stuctions,
seanding existing data o, o g angd mad ing e data fad, and cunpletinng and reviswing the infanmslion aultection. Send wumments segsrding this tarden
satinsie of aay cihar aspedt of this information solflection, i irgy suggostions for rogucing this burdan to the Chiel Administative DiSnery, Urited Siates Patont end
Tradommak Qffice, P.O. Bax 1458, Mexanits, VA 22313-1450 or emsil informustionCotiection@uepto.goy. BO HOT SENU FEEY OR COMPLETED FORKRS TO THIS
ADDRESS, ¥ Ring tis onmgieted foun by mall, sand & & SR for £ PO, Box 1488, Siexanddvia, VA 22313-1480

i you nead assistanon ip complaling the fonm, call 1-800-PTO-818F and sefect option 2.

HierT 7 ki B 11.99.93 92/2024-04-12 134520 B-250284202404122
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Page 2 of 2

oy the applicant, and including page counts, where applicable. I serves as evidancs of receipt similar (0 a Post Card, as
describbed in ME-’-:;P 503,

New Applications Under 35 US.C 111

i a new applicadion is being filed and the application includes the necessary componants for filing date (see 37 CFR 1.583(b){ch
and MPER 506}, & Filing Receipt {37 CFR 1.54) wili ba issued in dus courss and the date shown on this Acknowledgement
Feceipt will astabiish the filing date of the application

National Stage of an infernational AppHeation under 38 US.0. 37
& imely submission o entar the national stage of an intermational application is compliant with the conditions of 38 1L.8.C.
371 and other applicable requiremants a Form PCT/ROEC/ANS indicating acceptancs of the application as a national stage

subrmission under 35 UL.8.C. 371 will be issued in addition {o the Filing Receipt, in dus courss.

New international Application Filed with the USPTO as a Recsiving Office
i a new international application s being Hed and the infernalional application inclides the necessary componenis for an
international fiing date (see POT Article 11 and MFPEF 1810), a Notification of the International Application N umber and of the

s

Hﬁr tional Filing Dale (Form POT/ROTNE will be ssuad i due course, subject to prascrigtions concerning national security,

A

and the date shown on this Acknowledgement Recsipl will eslablish the international filing dale of the application.

BOE
EX1003 Page6



g o UNITED STATES PATENT AND TRADEMARK OFFICE
( :“*“\\ UNITED STATES DEPARTMENT OF COMMERCE

Q 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.
16/510,262 08/03/2021 11081503 P6037USCIC1C1 1231
58027 7590 07/14/2021

H.C. PARK & ASSOCIATES, PLC
1894 PRESTON WHITE DRIVE
RESTON, VA 20191

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 59 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Dae Geun LEE, Hwaseong-si, KOREA, REPUBLIC OF;
Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;

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

IR103 (Rev. 10/09)

BOE
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, orvia 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, VA 22313-1450
INSTRUCTIONS: Thisform shouldbeused for transmitting the ISSUEFEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should becompleted where appropriate.
All farther 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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any otheraccompanying

H.C. Park & Associates, PLC papers. Each additional paper, such as an assignment or formal drawing, must
1894 Preston White Drive have its own certificate of mailing or transmission.
Reston. VA 20191 Certificate of Mailing or Transmission

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
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
USPTO via EFS-Web orby facsimile to (571)273-2885, on the date below.

(Typed or printed name)
(Signature)
(Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO

16/510,262 July 12,2019 Dae Geun LEE P6037USC1C1C1 1231
TITLE OF INVENTION: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

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

NONPROVISIONAL |UNDISCOUNTED $1200 $0 $0 $1200 July 1, 2021
EXAMINER ART UNIT CLASS-SUBCLASS
TRINH, HOA B 2813 257-773000
1. Change of correspondence address or indication of “Fee 2. For printing on the patent fiont page, list
Address” (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys 1. H.C. Park & Associates, PLC

Change of correspondence address (or Change of oragents OR, alternatively,

Correspondence Address form PTO/SB/122) attached. (2) The nane of a single firm (having as a menber 2.
a registered attorney oragent) and the names of
D “Fee Address” indication (or “Fee Address” Indication up to 2 registered patent attorneys or agents. If

form PTO/SB/47; Rev 03-09 or more recent) no nane is listed, no name will be printed.

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. Ifan assignee is identified below, the document nmst have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3 81(a). Completion ofthis form is NOT a substitute 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 onthe patent): |:| Individual Corporation or other private group entity D Governnent
4a. Fees Submitted: Issue Fee D PublicationFee (ifrequired) D Advance Order - # of Copies

4b.Method of Payment (Please first reapply any previously paid fee shown above):
Electronic Payment via EFS-Web DEnclosed check D Non-electronic pay ment by credit card (Attach form PTO-2038)

5. Change of Entity Status (fromstatus indicated above}

D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid 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 ofapplication abandonment.

D Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box willbe taken as
a notification ofloss ofentitlement to micro entity status.

D Applicant changing to regularundiscounted fee status. NOTE: Checking this boxwill be taken as a notificationofloss ofentitlement to small or micro entity
status, as applicable.

NOTE: This form mmst be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1 4 for signature requirements and certifications.

Authorized Signature /William L. Brooks/ Date 2021-06-30
Typed orprinted nanme  Wflliam L. Brooks Registration No. 34,129
PTOL-85 Part B (08-18) Approved foruse through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

BOE
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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 ofinformation from the public. When OMB approves an agency requestto collect information from the public, OMB (i) provides a
valid OMB Control Number and expiration date for the agency to display on the instrumentthat will be usedto collect the information and (i)
requires the agency to inform the public aboutthe OMB Control Number’s legal significancein accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part Bis required by 37 CFR1.311. The information is required to obtain or retaina 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 minutesto complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will
vary dependingupon 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 ChiefInformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOTSEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.

Box 1450, Alexandria, Virginia22313-1450.Under the Paperwork Reduction Act 0f 1995, no personsare required to respond to a collection of
information unless it displaysa valid OMB control number.

Privacy Act Statement

The Privacy Actof 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, pursuantto the requirementsofthe 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. Ifyou do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay 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 ofJustice to determine
whether disclosure of these recordsis requiredby the Freedom of Information Act.

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

3. Avrecordinthissystem ofrecords may be disclosed, as a routine use, to a Member of Congress submitting a request involvingan
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject
matter ofthe record.

4. Avrecordin this system of records may be disclosed, as a routine use, to a contractor ofthe Agency having need for the information in
order to perform a contract. Recipients of information shallbe required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuantto5 U.S.C. 552a(m).

5. AvrecordrelatedtoanInternational 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. Arecordinthis system ofrecords may be disclosed, as a routine use, to another federalagency 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. Avrecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
duringaninspection ofrecords conducted by GSA as part ofthat agency’s responsibility to recommend improvements in records
management practices and programs,under authority of44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the
GSA regulations governinginspection of records for this purpose,and any other relevant (i.e., GSA or Commerce) directive.Such
disclosure shallnot 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 ofthe application pursuant
to35U.S.C. 122(b)orissuance 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 ifthe recordwas filed in an application which becameabandoned or in which the proceedings
were terminated and which application isreferenced by either a published application, an application open to publicinspection oran
issued patent.

9. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, ifthe
USPTO becomes aware of a violation or potential violation of law or regulation.

BOE
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Electronic Patent Application Fee Transmittal

Application Number:

16510262

Filing Date:

12-Jul-2019

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT

USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Filer:

Hae-Chan Park/Yoon-Jae Lee

Attorney Docket Number:

P6037USC1C1C1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
BOE
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1200

EX1003
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Electronic Acknowledgement Receipt

EFS ID: 43142635
Application Number: 16510262
International Application Number:
Confirmation Number: 1231

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT

USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Customer Number:

58027

Filer:

Hae-Chan Park/Yoon-Jae Lee

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P6037USC1C1C1
Receipt Date: 30-JUN-2021
Filing Date: 12-JUL-2019
Time Stamp: 20:07:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20216TK11534727

Deposit Account

Authorized User

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

EX1003
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
191740
1 Issue Fee Payment (PTO-85B) P6037USC1C1C1_IssueFee.pdf no 2
db8d9afb50535c6ffef26316d4831c60cdas)
614a
Warnings:
Information:
30172
2 Fee Worksheet (SB06) fee-info.pdf no 2
7 ’ ‘ 419f8 ? oced?
Warnings:
Information:
Total Files Size (in bytes){ 221912

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/510,262 07/12/2019 Dae Geun LEE P6037USCICIC1 1231
58027 7590 06/10/2021 | EXAMINER |
H.C. PARK & ASSOCIATES, PLC
1894 PRESTON WHITE DRIVE TRINH, HOA B
RESTON, VA 20191
| ART UNIT | PAPER NUMBER |
2813
| NOTIFICATION DATE | DELIVERY MODE |
06/10/2021 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):

PATENT@PARK-LAW.COM

PTOL-90A (Rev. 04/07)
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Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
16/510,262 07/12/2019 LEE, Dae Geun P6037USCI1CICH
EXAMINER

H.C. PARK & ASSOCIATES, PLC
1894 PRESTON WHITE DRIVE MOA (VIKKD B TRINH
RESTON, VA 20191 ART UNIT __| PAPER

2813 20210605

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

IDS filed on 04/29/2021 has been initialed by the examiner and placed in the file.

/HOA B TRINH/

Primary Examiner, Art Unit 2813

PTO-90C (Rev.04-03)
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Receipt date: 04/29/2021

Doccode: IDS AL REFERENCES CONSTDERED EXCEPT WHERE LINED THROUGH (Eh el frough 11/30/2070 OMB 0GT 008,

Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number 16510262

Filing Date 2019-07-12
INFORMATION DISCLOSURE First Named Inventor ’ Dae Geun LEE
STATEMENT BY APPLICANT | uni 2813
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ TRINH, HOA B

Attorney Docket Number ‘ P6037USC1C1C1

U.S.PATENTS
. . . . Pages,Columns,Lines where
Fn)i(tai\ar?*mer ﬁge Patent Number g':gm Issue Date glfa(mgdofDIZ?:Lemnéene; or Applicant | o evant Passages or Relevant
Figures Appear
1 5951304 1999-09-14 WILDES et al. Corresponding to JP H11112119

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where

Relevant Passages or Relevant
Figures Appear

Examiner| gjte No | Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Code1| Date of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner) Cite | Foreign Document | Country Kind | Publication |, .o 4 ¢ e where Relevant Ts
Initia* | No | Numbers Codezi Code4 Date Dg?: Jﬁgnto cite Passages or Relevant
Figures Appear
Corresponding to US
1 H11112119 JP 1999-04-23 | GEN ELECTRIC 5951304 ]
2 2009288540 JP 2009-12-10 | TDK CORP ]

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

EFS Web 2.1.18
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Receipt date: 04/29/2021

Application Number 16510262

Filing Date 2019-07-12
INFORMATION DISCLOSURE First Named Inventor ‘ Dae Geun LEE
STATEMENT BY APPLICANT [ aq Uni 2813
( Not for submission under 37 CFR 1.99)

Examiner Name ’ TRINH, HOA B

Attorney Docket Number ‘ P6037USC1C1C1

Include name of the author (in CAPITAL LETTERS)), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Office Action dated April 21, 2021, from the Korean Patent Office for Korean Patent Application No. 10-2014-0073756 | [|

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature /HOA B TRINH/ Date Considered 05/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www USET{LGOY or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 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.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPRT WHERE LINED THROUGSH. /H.8.7/

EFS Web 2.1.18
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Doc code: IDS PTO/SB/08a (02-18)

it : ; H Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number 16510262

Filing Date 2019-07-12
INFORMATION DISCLOSURE First Named Inventor ’ Dae Geun LEE
STATEMENT BY APPLICANT | uni 2813
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ TRINH, HOA B

Attorney Docket Number ‘ P6037USC1C1C1

U.S.PATENTS
. . . . Pages,Columns,Lines where
Examiner| Cite Kind Name of Patentee or Applicant ' ’
Initial* | No | atent Number Code1 'S8ue Date | e d Document Relevant Passages or Relevant
Figures Appear
1 5951304 1999-09-14 WILDES et al. Corresponding to JP H11112119

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| gjte No | Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where

Initial* Number Code1| Date of cited Document Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner) Cite | Foreign Document | Country Kind | Publication |, .o 4 ¢ e where Relevant Ts
Initia* | No | Numbers Codezi Code4 Date Dg?: Jﬁgnto cite Passages or Relevant
Figures Appear
Corresponding to US
1 H11112119 JP 1999-04-23 | GEN ELECTRIC 5951304 ]
2 2009288540 JP 2009-12-10 | TDK CORP ]

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

EFS Web 2.1.18

BOE
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT | A unit

( Not for submission under 37 CFR 1.99)

Application Number 16510262
Filing Date 2019-07-12
First Named Inventor ‘ Dae Geun LEE
2813
Examiner Name ’ TRINH, HOA B
Attorney Docket Number ‘ P6037USC1C1C1

Include name of the author (in CAPITAL LETTERS)), title of the article (when appropriate), title of the item

Examiner| Cite L . : : Ts
Initials* | No | {(Pook, magazine, journal, serial, symposium, catalog, efc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.
1 Office Action dated April 21, 2021, from the Korean Patent Office for Korean Patent Application No. 10-2014-0073756 | [|

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www USET{LGOY or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.18
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Application Number 16510262

Filing Date 2019-07-12
INFORMATION DISCLOSURE First Named Inventor ‘ Dae Geun LEE
STATEMENT BY APPLICANT [ aq Uni 2813
( Not for submission under 37 CFR 1.99)

Examiner Name ’ TRINH, HOA B

Attorney Docket Number ‘ P6037USC1C1C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

[ X [x]

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the form|
of the signature.

Signature /William L. Brooks/ Date (YYYY-MM-DD) 2021-04-29

Name/Print William L. Brooks Registration Number 34,129

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.

EFS Web 2.1.18
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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 record s.

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, to a Member of Congress submitting a reques
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 open to public inspections or an issued patent.

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

EFS Web 2.1.18

BOE
EX1003 Page 21



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P6037USC1C1CA1
Dae Geun LEE, et al.
Serial No.: 16/510,262 Group Art Unit: 2813
Confirmation No.: 1231

Filed: July 12, 2019 Examiner: TRINH, HOA B

For: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT
USING THE SAME

Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

CERTIFICATION STATEMENT PER 37 C.F.R. § 1.704(d)

Dear Commissioner:

Each item of information contained in the accompanying information disclosure
statement was first cited in a communication from a foreign patent office in a counterpart
application, and this communication was not received by any individual designated in 37 C.F.R.

§ 1.56(c) more than thirty days prior to the filing of the information disclosure statement.

Respectfully submitted,
/William L. Brooks/

William L. Brooks
Reg. No. 34,129

Date: April 29, 2021

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/WLB/Yyjl
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Electronic Patent Application Fee Transmittal

Application Number:

16510262

Filing Date:

12-Jul-2019

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT
USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Filer:

Hae-Chan Park/Yoon-Jae Lee

Attorney Docket Number:

P6037USC1C1C1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
BOE
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Electronic Acknowledgement Receipt

EFS ID: 42597751
Application Number: 16510262
International Application Number:
Confirmation Number: 1231

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT

USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Customer Number:

58027

Filer:

Hae-Chan Park/Yoon-Jae Lee

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P6037USC1C1C1
Receipt Date: 29-APR-2021
Filing Date: 12-JUL-2019
Time Stamp: 21:48:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $260

RAM confirmation Number E202145L49212203

Deposit Account

Authorized User

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

EX1003

BOE
Page 25




File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1440564
1 Information D;sc]os%rgoSétatement (IDS) P6037USC1C1C1_IDS.pdf no 4
orm ( ) 187fdc73d104a8c6deea7ada76c478139d3
48a7a
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
1745082
2 Foreign Reference P6037USC1C1C1_FR1.pdf no 1
7800737114a4253%8d0aa4{758715182db
Warnings:
Information:
2085811
3 Foreign Reference P6037USC1C1C1_FR2.pdf no 1M
be4f653bd2ae6f10d36c447calaB5f167cce|
4doc
Warnings:
Information:
2868180
4 Non Patent Literature P6037USCT1C1CT_NPL1.pdf no 6
a9bd525a899163e3aaa291e98d70d4a791
a7687
Warnings:
Information:
80388
. P6037USC1C1C1_1704_Statem
5 Transmittal Letter Lodf no 1
en p 4bb19a4d88bb63321a653279f75a457focd|
deb18
Warnings:
Information:
30434
6 Fee Worksheet (SB06) fee-info.pdf no 2
656e4327ba5al513c27b2c47666e2a806ca)|
Warnings:
BOE
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Information:

Total Files Size (in bytes){ 8250459

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

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

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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 |
58027 7590 04/01/2021
H.C. PARK & ASSOCIATES, PLC TRINH, HOA B
1894 PRESTON WHITE DRIVE
RESTON. VA 20191 | ART UNIT PAPER NUMBER |
2813
DATE MAILED: 04/01/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/510,262 07/12/2019 Dae Geun LEE P6037USCICICI 1231

TITLE OF INVENTION: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

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 07/01/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), 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)

58027 7590 04/01/2021 Certificate of Mailing or Transmission
H.C. PARK & ASSOCIATES. PLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
T > States Postal Service with sufficient postage for first class mail in an envelope
1894 PRESTON WHITE DRIVE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
RESTON. VA 20191 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/510,262 07/12/2019 Dae Geun LEE P6037USCICIC1 1231
TITLE OF INVENTION: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME
| 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 07/01/2021

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRINH, HOA B 2813 257-773000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

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

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/510,262 07/12/2019 Dae Geun LEE P6037USCICICI 1231
| EXAMINER |
58027 7590 04/01/2021
H.C. PARK & ASSOCIATES, PLC TRINH, HOA B
1894 PRESTON WHITE DRIVE
RESTON. VA 20191 | ART UNIT PAPER NUMBER |

2813

DATE MAILED: 04/01/2021

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/510,262 LEE, Dae Geun
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
HOA (VIKKI) B TRINH 2813 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 3/11/2021.

[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 1-10 . 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) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(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..] 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

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} 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.

/HOA B TRINH/
Primary Examiner, Art Unit 2813

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210313
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Application/Control Number: 16/510,262 Page 2
Art Unit: 2813

DETAILED ACTION
Notice of Pre-AIA or AlA Status

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

under the first inventor to file provisions of the AlA.
Allowable Subject Matter

Claims 1-10 are allowed.

The following is an examiner’s statement of reasons for allowance: The
prior art of record does not disclose or fairly suggest either in singly or in
combination a device as follows:

1. {Original} An electronic device, comprising: an array substrate; a pad
portion disposed on the array substrate; and an integrated circuit disposed on the
pad portion and comprising a bump portion; wherein: the pad portion comprises
a first sub-pad unit comprising an inclined first pad and a second sub-pad unit
comprising an inclined second pad; the first pad and the second pad are inclined
in different directions symmestrically about an imaginary line that divides the pad
portion; and the pad portion is electrically connected with the bump portion; the
bump portion comprises a first sub-bump unit comprising an inclined first bump

and a second sub-bump unit comprising an inclined second bump; the first bump
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Application/Control Number: 16/510,262 Page 3
Art Unit: 2813

and the second bump are inclined in different directions symmetrically about the
imaginary line that divides the pad portion.

Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should
preferably accompany the issue fee. Such submissions should be clearly labeled

“Comments on Statement of Reasons for Allowance.”

BOE
EX1003 Page 34



Application/Control Number: 16/510,262 Page 4
Art Unit: 2813

Conclusion

Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to (Vikki) Hoa B. Trinh whose telephone number is (571) 272-1719
and email is vikki.trinh@uspto.gov. The Examiner can normally be reached from Monday-
Friday, 7:00 AM - 3:30 PM Eastern Time. If attempts to reach the examiner by telephone are
unsuccessful, the Examiner’s supervisor, Ms. Sue Purvis, can be reached at (571) 272-1236. The
office fax number is 571-273-8300.

To schedule an Examiner’s Interview, applicant is encouraged to use the USPTO

Automated Interview Request (AIR) at httpi/fwww.aspio.govinterviewpractice .

Any request for information regarding to the status of an application may be obtained
from the Patent Application Information Retrieval (PAIR) system. Also, status information for
published applications may be obtained from either Private PAIR or Public Pair. In addition,
status information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see hitin://pair-directuspto.gov. If you have questions

pertaining to the Private PAIR system, please contact the Electronic Business Center (EBC) at

866-217-9197 (toll free).

YVebtsc Foa Trink /[HOA B TRINH/
Primary Examiner, Art Unit 2813
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |¢s10 262 LEE, Dae Geun

H “ “w Examiner Art Unit

HOA (VIKKI) B TRINH 2813
CPC
Symbol Type Version
HO1L F 2013-01-01
HO5K | 2013-01-01
GO2F | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO5K A 2013-01-01
Y10T A 2015-01-15
HO5K A 2013-01-01
HO5K A 2013-01-01
HO5K A 2013-01-01
HO5K A 2013-01-01
HO5K A 2013-01-01
HO5K A 2013-01-01
HO5K A 2013-01-01
Y02P A 2015-11-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 10
/HOA B TRINH/ 13 March 2021 . . -
Primary Examiner, Art Unit 2813 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210313

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |¢s10 262 LEE, Dae Geun

H “ “w Examiner Art Unit
HOA (VIKKI) B TRINH 2813

INTERNATIONAL CLASSIFICATION
CLAIMED

HO5K

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

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

(Assistant Examiner) (Date) 10

/HOA B TRINH/ 13 March 2021 . . -
Primary Examiner, Art Unit 2813 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210313

Page 2 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
16/510,262 LEE, Dae Geun

Examiner Art Unit

HOA (VIKKI) B TRINH 2813

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([ R.1.47

CLAIMS

Final |Original

Final

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

1

10

Ol |N[O|ON]|WIN

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 10

/HOA B TRINH/
Primary Examiner, Art Unit 2813

(Primary Examiner)

13 March 2021 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No.: 20210313
Page 3 of 3

BOE
EX1003 Page 38




Application/Control No.
Search Nofles

Applicant(s)/Patent Under Reexamination

16/510,262 LEE, Dae Geun
I
HOA (VIKKI) B TRINH 2813
CPC - Searched*
Symbol Date Examiner
h01124/81,24, 25, g02f1/13458, h05k1/111,189,h05k2201/ 12/18/2020 hbt
09427,09418, h0112224/3225,73267
update all above 03/13/2021 hbt
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
PEZ2E search, inventors, assignee searches, ip.com/npl 12/18/2020 hbt
update all above 03/13/2021 hbt
Interference Search

US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner
limited text Interference Search Report

search PGPUB 03/13/2021 hbt

/HOA B TRINH/
Primary Examiner, Art Unit 2813

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210313
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Bibliographic Data
Application No: 16/51 0,262

Foreign Priority claimed: @ Yes O No
35 USC 119 (a-d) conditions met: Yes D No D Met After Allowance
Verified and Acknowledged: [/HOA B TRINH/ ||
Examiner's Signature Initials
Title: ARRAY SUBSTRATE AND METHOD OF MOUNTING
INTEGRATED CIRCUIT USING THE SAME

FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
07/12/2019 257 2813 P6037USCICI1C1
RULE

APPLICANTS

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF
INVENTORS
Dae Geun LEE, Hwaseong-si, KOREA, REPUBLIC OF
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This application is a CON of 15901846 02/21/2018 PAT 10373987
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UNITED STATES
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us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L25

13061

(bump ball solder) same (carrier wafer substrate
board) with adhesive and (encapsulant encapsulat$3)

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L26

18245

(bump ball solder) same (carrier wafer substrate
board) same adhesive and (encapsulant
encapsulat$3)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L27

6665

(bump ball solder) same (carrier wafer substrate
board) same adhesive same (encapsulant
encapsulat$3)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L28

10496

( mold$3 encapsulant encapsulat$3) same (bump ball
solder) same (carrier wafer substrate board) same
adhesive

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L29

11691

(bump ball solder) same (carrier wafer substrate
board) same wir$3 same (encapsulant encapsulat$3)

us-
PGPUB;
USPAT;,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L30

2529

(bump ball solder) same (carrier wafer substrate
board) same wir$3 same (encapsulant encapsulat$3)

EASTSearchHistory.16510262_Accessible Version.pdf[3/2/2020 2:08:54 PM]

us-
PGPUB;

OR

ON

EX1003

2020/03/02
13:45

BOE
Page 43




EAST Search History

and electrode

USPAT;
USOCR,;
EPO; JPO;
DERWENT

L31

(("20070273018") or ("20130234308")).PN.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L32

(("5866952") or ("6919508")).PN.

us-
PGPUB;
USPAT,
USOCR;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L33

10723

(carrier wafer substrate board) same wir$3 same
(encapsulant encapsulat$3) and electrode

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L34

85704

((carrier wafer substrate board) same wir$3 same (
resin encapsulant encapsulat$3) and (bump ball
electrode) )

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L35

10346

(h01124/25,82,24).cpc.

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L36

18253

(h0112224/3225,73267,8203,04105,24226,92244).cpc.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L37

("2003160929").PN.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L38

16073

(h05k1/111,189).cpc.

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L39S

5623

(h05k2201/09427,09418,09381,09954,10128).cpc.

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L40

3620

(g02f1/13458).cpc.
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DERWENT

L41

37187

(257/773,774,737,738) cCls.

us-
PGPUB;
USPAT,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L42

617588

(samsung).as.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L43

5183

(lee near2 dae).inv.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

144

813

subpad

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L45

pad same (carrier wafer substrate board) same display
same subpad

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L46

2884

pad same (carrier wafer substrate board) same display
same non adj display

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L47

("9591754").PN.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L48

101430

(inclined or slope or angle) near5 (pad electrode
interconnect)

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L49

106762

(bump ball) near5 pad

us-
PGPUB;
USPAT;,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L50

2399

L48 and L49

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;

DERWENT

OR

ON

2020/03/02
13:45
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L51

8606

parallelogram adj shape

us-
PGPUB;
USPAT,
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L52

25

L50 and L51

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L53

76

L49 and L51

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L54

361

L48 and L51

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L55

549

L48 and L41

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L56

611

L48 and (L36 L37 L38 L39)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L57

("6114754").PN.

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L58

(("9917113") or ("9591754")).PN.

us-
PGPUB;
USPAT;,
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L59

("20140321088").PN.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L60

("2014/0321088").URPN.

USPAT

OR

ON

2020/03/02
13:45

L6l

("20180182781" "20060007086" "20150021765"
"20130099375" "9660171" "20090321953"
"20140048930" "20150200210" "9698128"
"20110024919" "20100171121" "20110233755"
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"9691678" "20090196003" "20090321954"
"20150109544" "20130020722" "5998875"
"20150270442" "7816690" "20020179904"
"20170323999" "20160131350" "20170148954"
"20100155862" "20030027423" "20150168754"
"20150062966" "20070122013" "20120049223"
"5410182" "20030003740" "6849873" "20150270461"
"20150346869" "20070096155").pn.

L62

101430

(inclined or slope or angle) near5 (pad electrode
interconnect)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L63

106762

(bump ball) near5 pad

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L64

2399

L62 and L63

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L65

2594

L64 and (LCD (liquid near2 display) OLED)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L66

("20060181299" "20060082001").pn.

us-
PGPUB;
USPAT,
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L67

L66 and pad and bump and inclin$5

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L68

L66 and pad and bump

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L6S

("7888678").pn.

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L70

30

L8 and L50
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DERWENT

L71

41

L9 and L50

us-
PGPUB;
USPAT,
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L72

124

L11 and L50

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L73

71

L12 and L50

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L74

29

L13 and L50

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L75

74

L14 and L50

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L76

L15 and L50

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L77

L16 and L50

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

OFF

2020/03/02
13:45

L78

310

((inclined or slope or angle) near5 (pad electrode
interconnect) and array adj substrate).cim.

us-
PGPUB;
USPAT;,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L81

24

("8436467" "9660171" "9312232" "9018759"
"5998875" "7888678" "8736079" "7786600"
"8436462").pn.

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L82

101430

(inclined or slope or angle) near5 (pad electrode
interconnect)
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|

DERWENT

L83

106762

(bump ball) near5 pad

us-
PGPUB;
USPAT,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L84

2399

L82 and L83

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L85

167

L84 and (257/737-738.ccls.)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
13:45

L92

3709

(inclined or slope or angle) near5 (bump solder) and
(substrate wafer board) and (pad electrode
interconnect)

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14:08

L93

20

92 and 8

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14:08

L94

92 and 9

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14:08

LS5

241

92 and 11

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14.08

L96

101

92 and 12

us-
PGPUB;
USPAT;,
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14:08

LS7

12

92 and 13

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

OR

ON

2020/03/02
14:08

3/2/2020 2:08:54 PM
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16510262

Filing Date 12-Jul-2019
First Named Inventor Dae Geun LEE
Attorney Docket Number P6037USC1C1C1

Title of Invention

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE
SAME

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Samsung Display Co., Ltd. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10373987

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 34129

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /William L. Brooks/

Name William L. Brooks

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

16510262

Filing Date:

12-Jul-2019

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT

USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Filer: Hae-Chan Park/Minyoung Jo
Attorney Docket Number: P6037USC1C1C1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
BOE
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

170

EX1003
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16510262
Filing Date: 12-Jul-2019

Applicant/Patent under Reexamination: LEE

Electronic Terminal Disclaimer filedon  March 11, 2021

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 42160751
Application Number: 16510262
International Application Number:
Confirmation Number: 1231

Title of Invention:

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT

USING THE SAME

First Named Inventor/Applicant Name:

Dae Geun LEE

Customer Number:

58027

Filer:

Hae-Chan Park/Minyoung Jo

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P6037USC1C1C1
Receipt Date: 11-MAR-2021
Filing Date: 12-JUL-2019
Time Stamp: 20:52:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E20213AK52502620

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
33489
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
181f235a82db1d7dbc903199ee85093fb8d
3fb12
Warnings:
Information:
30351
2 Fee Worksheet (SB06) fee-info.pdf no 2
d5aac70d70794bf477975e000462fealf6bel
Warnings:
Information:
Total Files Size (in bytes){ 63840

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P6037USC1C1C1
Dae Geun LEE
Serial No.: 16/510,262 Group Art Unit: 2813
Confirmation No.: 1231

Filed: July 12, 2019 Examiner: TRINH, HOA B

For: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED
CIRCUIT USING THE SAME

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY UNDER 37 C.F.R. § 1.111
Dear Commissioner:

In response to the Non-Final Office Action mailed December 23, 2020 (“Office Action”),
Applicant respectfully requests reconsideration of the Application in view of the following
Remarks.

A Claim List begins on page 2.

Remarks begin on page 4.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this Application, then they are petitioned for under 37 C.F.R. §
1.136(a). No fees for net addition of claims are required at this time. Any fees required for

extensions of time or for the net addition of claims may be charged to Deposit Account No. 50-

3698.
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Application No.: 16/510,262
Reply dated March 11, 2021
Response to Office Action of December 23, 2020

CLAIM LIST

This claim list replaces all prior claim lists in the Application.

1. (Original) An electronic device, comprising:

an array substrate;

a pad portion disposed on the array substrate; and

an integrated circuit disposed on the pad portion and comprising a bump portion;

wherein:

the pad portion comprises a first sub-pad unit comprising an inclined first pad and a
second sub-pad unit comprising an inclined second pad;

the first pad and the second pad are inclined in different directions symmetrically about
an imaginary line that divides the pad portion; and

the pad portion is electrically connected with the bump portion;

the bump portion comprises a first sub-bump unit comprising an inclined first bump and
a second sub-bump unit comprising an inclined second bump;

the first bump and the second bump are inclined in different directions symmetrically about

the imaginary line that divides the pad portion.

2. (Original) The electronic device of claim 1, wherein at least one of the first pad and the

second pad has a parallelogram shape.

3. (Original) The electronic device of claim 1, wherein:
the first bump has a same inclination angle as the first pad; and

the second bump has a same inclination angle as the second pad.
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Application No.: 16/510,262
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4. (Original) The electronic device of claim 1, wherein a shape of the first bump
corresponds to a shape of the first pad, and a shape of the second bump corresponds to a shape

of the second pad.

5. (Original) The electronic device of claim 1, wherein the first pad is electrically connected

with the first bump and the second pad is electrically connected with the second bump.

6. (Original) The electronic device of claim 1, wherein an area of the first pad is greater

than an area of the first bump.

7. (Original) The electronic device of claim 1, wherein:
the first bump comprises a first region and a second region; and

the first region overlaps the first pad and the second region does not overlap the first pad.

8. (Original) The electronic device of claim 1, wherein at least one of the first pad and the

second pad has a quadrangle shape.

9. (Original) The electronic device of claim 2, wherein the pad portion further comprises
a third sub-pad unit comprising a third pad having a rectangular shape and disposed between

the first sub-pad unit and the second sub-pad unit.

10. (Original) The electronic device of claim 9, wherein the bump portion further comprises
a third sub-bump unit comprising a third bump having a rectangular shape and disposed between

the first sub-bump unit and the second sub-bump unit.
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REMARKS

The claims have not been amended. Accordingly, claims 1-10 are currently pending in
the Application, of which claim 1 is independent.
Applicant respectfully requests reconsideration and timely withdrawal of the pending

rejection for the reasons discussed below.

Rejection of Claims under Double Patenting

Claims 1-10 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-10 of U.S. Patent No. 10,373,987 issued to Lee. (“Lee”).

Applicant has submitted a terminal disclaimer to overcome this rejection. Accordingly,
Applicant respectfully requests withdrawal of this double patenting rejection of claims 1-10.

Applicant notes that “[t]he filing of a terminal disclaimer to obviate a rejection based on
nonstatutory double patenting is not an admission of the propriety of the rejection [because] the
filing of a terminal disclaimer simply serves the statutory function of removing the rejection of
double patenting, and raises neither a presumption nor estoppel on the merits of the rejection”
(MPEP § 804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply
simply serves the statutory function of removing the double patenting rejection without raising a

presumption or estoppel on the merits of the rejection.
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CONCLUSION
A full and complete response has been made to the pending Office Action, and the
stated ground for rejection has been overcome or rendered moot. Accordingly, all pending
claims are allowable, and the Application is in condition for allowance.
The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/William L. Brooks/

William L. Brooks
Reg. No. 34,129

Date: March 11, 2021

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/WLB/yjl
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Application/Control Number:16/510,262 Page2
Art Unit:2813

DETAILED ACTION
Notice of Pre-AIA or AlA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Double Patenting
The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to
prevent the unjustified or improper timewise extension of the “right to exclude”
granted by a patent and to prevent possible harassment by multiple assignees. A
nonstatutory double patenting rejection is appropriate where the conflicting
claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application
claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In
re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d
887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761
(CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re

Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or

1.321(d) may be used to overcome an actual or provisional rejection based on
nonstatutory double patenting provided the reference application or patent
either is shown to be commonly owned with the examined application, or claims
an invention made as a result of activities undertaken within the scope of a joint
research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AlA as explained in MPEP § 2159.
See MPEP § 2146 et seq. for applications not subject to examination under the
first inventor to file provisions of the AlA. A terminal disclaimer must be signed in
compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may
be used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal
Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved
immediately upon submission. For more information about eTerminal

Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-

l.jsp.
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Claims 1-10 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-10 of U.S. Patent No. 10,373,987 . Although the
claims at issue are not identical, they are not patentably distinct from each other
because the inclined first pad and the inclined second pad of the present
application would have formed the inclined shape as recited in the US Patent
‘987.

As to claim 1, claim 1 of US Patent ‘987 disclose:

1. An electronic device, comprising: an array substrate; a pad portion disposed
on the array substrate; and an integrated circuit disposed on the pad portion and
comprising a bump portion; wherein: the pad portion comprises a first sub-pad
unit comprising an inclined first pad and a second sub-pad unit comprising an
inclined second pad; the first pad and the second pad are inclined in different
directions symmetrically about an imaginary line that divides the pad portion;
and the pad portion is electrically connected with the bump portion; the bump
portion comprises a first sub-bump unit comprising an inclined first bump and &
second sub-bump unit comprising an inclined second bump; the first bump and
the second bump are inclined in different directions symmetrically about the
imaginary ling that divides the pad portion.

As to claim 2, claim 1 of US Patent ‘987 disclose:

2. The slectronic device of claim 1, wherein at least one of the first pad and the
second pad has a paralielogram shape.

it is noted that the inclined pads of present application and the US Patent '987

have parallelogram shape.

As to claim 3, claim 1 of US Patent ‘987 disclose:
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3. The electronic device of claim 1, wherein: the first bump has a same inclination
angle as the first pad; and the second bump has a same inclination angle as the
second pad.

As to claim 4, claims 1,3 of US Patent ‘987 disclose:

4. The electronic device of claim 1, wherein a shape of the first bump corresponds
to a shape of the first pad, and a shape of the second bump corresponds o a
shape of the second pad.

As to claim 5, claims 1, 4 of US Patent ‘987 disclose:

5. The electronic device of claim 1, wherein the first pad is electrically connected
with the first bump and the second pad is electrically connected with the second
bump.

As to claim 6, claims 1,5 of US Patent ‘987 disclose:

6. The electronic device of clalm 1, wherein an area of the first pad is greater than
an area of the first bump.

As to claim 7, claims 1,6 of US Patent ‘987 disclose:

7. The electronic device of claim 1, wherein: the first bump comprises a first
region and a second region; and the first region overlaps the first pad and the
second region does not overlap the first pad.

As to claim 8, claims 1,8 of US Patent ‘987 disclose:

8. The electronic device of claim 1, wherein at least one of the first pad and the
second pad has a quadrangle shape.

As to claim 9, claims 1,9 of US Patent ‘987 disclose:
8. The electronic device of claim 2, wherein the pad portion further comprises a

third sub-pad unit comprising a third pad having a rectangular shape and disposed
between the first sub-pad unit and the second sub-pad unit,
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As to claim 10, claims 1, 10 of US Patent ‘987 disclose:

10. The electronic device of claim 8, wherein the bump portion further comprises
a third sub-bump unit comprising a third bump having a rectangular shape and
disposed betwesen 3 the first sub-bump unit and the second sub-bump unit,
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Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Chen (2017/0038630) discloses a device having a plurality of rectangular pads.

Seong (2008/0128699) discloses a device having a plurality of pads and wires.

Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to (Vikki) Hoa B. Trinh whose telephone number is (571) 272-1719
and email is vikki.trinh@uspto.gov. The Examiner can normally be reached from Monday-
Friday, 7:00 AM - 3:30 PM Eastern Time. If attempts to reach the examiner by telephone are
unsuccessful, the Examiner’s supervisor, Ms. Sue Purvis, can be reached at (571) 272-1236. The
office fax number is 571-273-8300.

To schedule an Examiner’s Interview, applicant is encouraged to use the USPTO

Automated Interview Request (AIR) at fitp:/fwww usplo.coviintcrviewpraclice .

Any request for information regarding to the status of an application may be obtained
from the Patent Application Information Retrieval (PAIR) system. Also, status information for
published applications may be obtained from either Private PAIR or Public Pair. In addition,
status information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see hity://pair-direct.aspio.goy. If you have questions

pertaining to the Private PAIR system, please contact the Electronic Business Center (EBC) at

866-217-9197 (toll free).

Vebtse Foa Trink [HOA B TRINH/
Primary Examiner, Art Unit 2813
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PE2E SEARCH - Search History (Prior Art)

Ref# |Hits Search Query DBs Default (Plurals |British Time Stamp
Operator Equivalents
L100 |4 ("20030160929""2014032 [US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
1088").PN. JPO; DERWENT 05:14 PM
L103 10 ("20060255474""2008013 | US-PGPUB; USPAT; OR OFF OFF 2019/03/11
8935"["20090039496"|"20 [USOCR; EPO; JPO; 05:14 PM
090152715"|"6867471").P [ DERWENT
N.
L104 11 ("5250843"|"5353498"|"58 |US-PGPUB; USPAT; OR OFF OFF 2019/03/11
41193"|"7619901").PN. USOCR; EPO; JPO; 05:14 PM
DERWENT
L105 |2 ("7767496").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR; EPO; JPO; 05:14 PM
DERWENT
L106 |2 ("20080138935").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR; EPO; JPO; 05:14 PM
DERWENT
L118 |4 (("20070273018") or US-PGPUB; USPAT; OR ON ON 2019/03/11
("20130234308")).PN. USOCR; EPO; JPO; 05:14 PM
DERWENT
L119 |6 (("5866952") or US-PGPUB; USPAT; OR ON ON 2019/03/11
("6919508")).PN. USOCR; EPO; JPO; 05:14 PM
DERWENT
L122 |9067 (h01124/25,82,24).cpc. US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR; EPO; JPO; 05:14 PM
DERWENT
L123 14441 (h0112224/3225,73267,82 |US-PGPUB; USPAT; OR OFF OFF 2019/03/11
03,04105,24226,92244).c [USOCR; EPO; JPO; 05:14 PM
pc. DERWENT
L124 |2 ("2003160929").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR; EPO; JPO; 05:14 PM
DERWENT
L125 13511 (h05k1/111,189).cpc. US-PGPUB; USPAT; EPO; [CR ON ON 2019/03/11
JPO; DERWENT 05:14 PM
L126 |4797 (h05k2201/09427,09418, [US-PGPUB; USPAT; EPO;|OR ON ON 2019/03/11
09381,09954,10128).cpc. |JPO; DERWENT 05:14 PM
L127 |3155 (902f1/13458).cpc. US-PGPUB; USPAT; EPO; [OR ON ON 2019/03/11
JPO; DERWENT 05:14 PM
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L128 593294 |(samsung).as. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L129 4902 (lee near2 dae).inv. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L130 769 subpad US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
JPO; DERWENT 05:14 PM

L131 4 pad same (carrier wafer |US-PGPUB; USPAT,; OR ON ON 2019/03/11
substrate board) same USOCR; EPO; JPO; 05:14 PM
display same subpad DERWENT

L132 2355 pad same (carrier wafer |US-PGPUB; USPAT; OR ON ON 2019/03/11
substrate board) same USOCR; EPO; JPO; 05:14 PM
display same non adj DERWENT
display

L133 2 ("9591754").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11

USOCR,; EPO; JPO; 05:14 PM
DERWENT

L134 4 ("20030160929"|"2014032 | US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
1088").PN. JPO; DERWENT 05:14 PM

L137 10 ("20060255474"|"2008013 | US-PGPUB; USPAT; OR OFF OFF 2019/03/11
8935"|"20090039496"|"20 |USOCR; EPO; JPO; 05:14 PM
090152715"|"6867471").P | DERWENT
N.

L138 11 ("5250843"|"5353498"|"58 | US-PGPUB; USPAT; OR OFF OFF 2019/03/11
41193"|"7619901").PN. USOCR,; EPO; JPO; 05:14 PM

DERWENT

L139 2 ("7767496").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L140 2 ("20080138935").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L145 12342 (bump ball solder) same |US-PGPUB; USPAT,; OR ON ON 2019/03/11
(carrier wafer substrate USOCR; EPO; JPO; 05:14 PM
board) with adhesive and [DERWENT
(encapsulant
encapsulat$3)

L146 17194 (bump ball solder) same |US-PGPUB; USPAT; OR ON ON 2019/03/11
(carrier wafer substrate USOCR; EPO; JPO; 05:14 PM
board) same adhesive DERWENT
and (encapsulant
encapsulat$3)
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L147 6411 (bump ball solder) same |US-PGPUB; USPAT,; OR ON ON 2019/03/11
(carrier wafer substrate USOCR; EPO; JPO; 05:14 PM
board) same adhesive DERWENT
same (encapsulant
encapsulat$3)

L148 9991 ( mold$3 encapsulant US-PGPUB; USPAT; OR ON ON 2019/03/11
encapsulat$3) same USOCR; EPO; JPO; 05:14 PM
(bump ball solder) same [DERWENT
(carrier wafer substrate
board) same adhesive

L150 11226 (bump ball solder) same |US-PGPUB; USPAT; OR ON ON 2019/03/11
(carrier wafer substrate USOCR; EPO; JPO; 05:14 PM
board) same wir$3 same |DERWENT
(encapsulant
encapsulat$3)

L151 2425 (bump ball solder) same |US-PGPUB; USPAT; OR ON ON 2019/03/11
(carrier wafer substrate USOCR; EPO; JPO; 05:14 PM
board) same wir$3 same |[DERWENT
(encapsulant
encapsulat$3) and
electrode

L152 4 (("20070273018") or US-PGPUB; USPAT; OR ON ON 2019/03/11
("20130234308").PN. USOCR,; EPO; JPO; 05:14 PM

DERWENT

L153 6 (("5866952") or US-PGPUB; USPAT; OR ON ON 2019/03/11

("6919508").PN. USOCR,; EPO; JPO; 05:14 PM
DERWENT

L154 9963 (carrier wafer substrate US-PGPUB; USPAT; OR ON ON 2019/03/11
board) same wir$3 same |USOCR; EPO; JPO; 05:14 PM
(encapsulant DERWENT
encapsulat$3) and
electrode

L155 81530 ((carrier wafer substrate  |US-PGPUB; USPAT,; OR ON ON 2019/03/11
board) same wir$3 same (|USOCR; EPO; JPO; 05:14 PM
resin encapsulant DERWENT
encapsulat$3) and (bump
ball electrode) )

L156 9067 (h01124/25,82,24).cpc. US-PGPUB; USPAT; OR OFF OFF 2019/03/11

USOCR,; EPO; JPO; 05:14 PM
DERWENT

L157 14441 (h0112224/3225,73267,82 |US-PGPUB; USPAT; OR OFF OFF 2019/03/11
03,04105,24226,92244).c |USOCR; EPO; JPO; 05:14 PM
pc. DERWENT

L158 2 ("2003160929").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11

USOCR,; EPO; JPO; 05:14 PM
DERWENT
12/18/2020 06:32:51 AM Page 3 of 15
Workspace: 16510262
BOE
EX1003 Page 83




L159 13511 (h05k1/111,189).cpc. US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
JPO; DERWENT 05:14 PM
L160 4797 (h05k2201/09427,09418, |US-PGPUB; USPAT; EPO;|OR ON ON 2019/03/11
09381,09954,10128).cpc. |JPO; DERWENT 05:14 PM
L161 3155 (902f1/13458).cpc. US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
JPO; DERWENT 05:14 PM
L162 36275 (257/773,774,737,738).ccl |US-PGPUB; USPAT; OR ON ON 2019/03/11
S. USOCR,; EPO; JPO; 05:14 PM
DERWENT
L163 593294 |(samsung).as. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L164 4902 (lee near2 dae).inv. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L165 769 subpad US-PGPUB; USPAT; EPO; |OR ON ON 2019/03/11
JPO; DERWENT 05:14 PM
L166 4 pad same (carrier wafer |[US-PGPUB; USPAT,; OR ON ON 2019/03/11
substrate board) same USOCR; EPO; JPO; 05:14 PM
display same subpad DERWENT
L167 2355 pad same (carrier wafer |US-PGPUB; USPAT; OR ON ON 2019/03/11
substrate board) same USOCR; EPO; JPO; 05:14 PM
display same non adj DERWENT
display
L168 2 ("9591754").PN. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L169 95923 (inclined or slope or US-PGPUB; USPAT; OR ON ON 2019/03/11
angle) near5 (pad USOCR,; EPO; JPO; 05:14 PM
electrode interconnect) DERWENT
L170 100437 |(bump ball) near5 pad US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L171 2253 L169 and L170 US-PGPUB; USPAT,; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L172 7932 parallelogram adj shape |US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L173 19 L171 and L172 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
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L174 60 L170 and L172 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L175 315 L169 and L172 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L176 543 L169 and L162 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L177 510 L169 and (L157 L158 US-PGPUB; USPAT; OR ON ON 2019/03/11
L159 L160) USOCR,; EPO; JPO; 05:14 PM
DERWENT
L178 3 ("6114754").PN. US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L179 6 ("9917113") or US-PGPUB; USPAT; OR OFF OFF 2019/03/11
("9591754")).PN. USOCR,; EPO; JPO; 05:14 PM
DERWENT
L180 2 ("20140321088").PN. US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT
L181 4 ("2014/0321088").URPN. [USPAT OR ON ON 2019/03/11
05:14 PM
L182 7 ("20180182781" USPAT OR ON ON 2019/03/11
"20060007086" 05:14 PM
"20150021765"
"20130099375"
"9660171"
"20090321953"
"20140048930"
"20150200210"
"9698128"
"20110024919"
"20100171121"
"20110233755"
"9691678"
"20090196003"
"20090321954"
"20150109544"
"20130020722"
"5998875"
"20150270442"
"7816690"
"20020179904"
"20170323999"
"20160131350"
"20170148954"
"20100155862"
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"20030027423"
"20150168754"
"20150062966"
"20070122013"
"20120049223"
"5410182"
"20030003740"
"6849873"
"20150270461"
"20150346869"
"20070096155").pn.
L183 95923 (inclined or slope or US-PGPUB; USPAT; OR ON ON 2019/03/11
angle) near5 (pad USOCR,; EPO; JPO; 05:14 PM
electrode interconnect) DERWENT
L184 100437 |(bump ball) near5 pad US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L185 2253 L183 and L184 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L186 267 L185 and (LCD (liquid US-PGPUB; USPAT; OR OFF OFF 2019/03/11
near2 display) OLED) USOCR,; EPO; JPO; 05:14 PM

DERWENT

L188 4 ("20060181299" US-PGPUB; USPAT; OR OFF OFF 2019/03/11

"20060082001").pn. USOCR,; EPO; JPO; 05:14 PM
DERWENT
L189 0 L188 and pad and bump |US-PGPUB; USPAT,; OR OFF OFF 2019/03/11
and inclin$5 USOCR,; EPO; JPO; 05:14 PM

DERWENT

L190 1 L188 and pad and bump |US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:14 PM
DERWENT

L191 2 ("7888678").pn. US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 05:54 PM
DERWENT

L193 30 L122 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:57 PM
DERWENT

L194 35 L123 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:57 PM
DERWENT

L195 113 L125 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:57 PM
DERWENT

12/18/2020 06:32:51 AM Page 6 of 15

Workspace: 16510262

BOE
EX1003 Page 86




L196 61 L126 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:58 PM
DERWENT

L197 20 L127 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:58 PM
DERWENT

L198 63 L128 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:58 PM
DERWENT

L199 6 L129 and L171 US-PGPUB; USPAT; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:58 PM
DERWENT

L200 4 L130 and L171 US-PGPUB; USPAT,; OR OFF OFF 2019/03/11
USOCR,; EPO; JPO; 05:58 PM
DERWENT

L201 288 ((inclined or slope or US-PGPUB; USPAT; OR ON ON 2019/03/11
angle) near5 (pad USOCR,; EPO; JPO; 06:00 PM
electrode interconnect) DERWENT
and array adj
substrate).clm.

L213 24 ("8436467" "9660171" US-PGPUB; USPAT; OR ON ON 2019/03/11
"9312232" "9018759" USOCR,; EPO; JPO; 09:16 PM
"5998875" "7888678" DERWENT
"8736079" "7786600"

"8436462").pn.
L214 95923 (inclined or slope or US-PGPUB; USPAT; OR ON ON 2019/03/11
angle) near5 (pad USOCR,; EPO; JPO; 09:44 PM
electrode interconnect) DERWENT
L215 100437 |(bump ball) near5 pad US-PGPUB; USPAT,; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 09:44 PM
DERWENT

L216 2253 L214 and L215 US-PGPUB; USPAT; OR ON ON 2019/03/11
USOCR,; EPO; JPO; 09:44 PM
DERWENT

L217 167 L216 and (257/737- US-PGPUB; USPAT; OR ON ON 2019/03/11
738.ccls.) USOCR,; EPO; JPO; 09:44 PM

DERWENT

L218 10 L217 and US-PGPUB; USPAT; OR ON ON 2019/03/11

@ad>="20140617" USOCR,; EPO; JPO; 09:44 PM
DERWENT
L219 157 L217 and US-PGPUB; USPAT; OR ON ON 2019/03/11
@ad<="20140617" USOCR,; EPO; JPO; 09:45 PM
DERWENT
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L220 4 ("20030160929"|"2014032 |US-PGPUB; USPAT; EPO; |OR ON ON 2020/12/18
1088").PN. JPO; DERWENT 06:11 AM
L221 10 ("20060255474"|"2008013 | US-PGPUB; USPAT; OR OFF OFF 2020/12/18
8935"|"20090039496"|"20 |USOCR; EPO; JPO; 06:11 AM
090152715"|"6867471").P | DERWENT
N.
L222 11 ("5250843"|"5353498"|"58 | US-PGPUB; USPAT; OR OFF OFF 2020/12/18
41193"|"7619901").PN. USOCR,; EPO; JPO; 06:11 AM
DERWENT
L223 2 ("7767496").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
L224 2 ("20080138935").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
L225 4 (("20070273018") or US-PGPUB; USPAT; OR ON ON 2020/12/18
("20130234308")).PN. USOCR,; EPO; JPO; 06:11 AM
DERWENT
L226 6 (("5866952") or US-PGPUB; USPAT; OR ON ON 2020/12/18
("6919508")).PN. USOCR,; EPO; JPO; 06:11 AM
DERWENT
L227 12678 (h01124/25,82,24).cpc. US-PGPUB; USPAT; OR OFF OFF 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
L228 21638 (h0112224/3225,73267,82 |US-PGPUB; USPAT; OR OFF OFF 2020/12/18
03,04105,24226,92244).c |USOCR; EPO; JPO; 06:11 AM
pc. DERWENT
L229 2 ("2003160929").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
L230 19474 (h05k1/111,189).cpc. US-PGPUB; USPAT; EPO; |OR ON ON 2020/12/18
JPO; DERWENT 06:11 AM
L231 6914 (h05k2201/09427,09418, |US-PGPUB; USPAT; EPO;|OR ON ON 2020/12/18
09381,09954,10128).cpc. |JPO; DERWENT 06:11 AM
L232 4191 (902f1/13458).cpc. US-PGPUB,; USPAT,; EPO; |OR ON ON 2020/12/18
JPO; DERWENT 06:11 AM
L233 637216 |(samsung).as. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
L234 5406 (lee near2 dae).inv. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT
12/18/2020 06:32:51 AM Page 8 of 15
Workspace: 16510262
BOE
EX1003 Page 88




L235 887 subpad US-PGPUB; USPAT; EPO; |OR ON ON 2020/12/18
JPO; DERWENT 06:11 AM

L236 6 pad same (carrier wafer [US-PGPUB; USPAT; OR ON ON 2020/12/18
substrate board) same USOCR; EPO; JPO; 06:11 AM
display same subpad DERWENT

L237 3533 pad same (carrier wafer |US-PGPUB; USPAT,; OR ON ON 2020/12/18
substrate board) same USOCR; EPO; JPO; 06:11 AM
display same non adj DERWENT
display

L238 2 ("9591754").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18

USOCR,; EPO; JPO; 06:11 AM
DERWENT

L239 4 ("20030160929"|"2014032 | US-PGPUB; USPAT; EPO; |OR ON ON 2020/12/18
1088").PN. JPO; DERWENT 06:11 AM

L240 10 ("20060255474"|"2008013 | US-PGPUB; USPAT; OR OFF OFF 2020/12/18
8935"|"20090039496"|"20 |USOCR; EPO; JPO; 06:11 AM
090152715"|"6867471").P | DERWENT
N.

L241 11 ("5250843"|"5353498"|"58 | US-PGPUB; USPAT; OR OFF OFF 2020/12/18
41193"|"7619901").PN. USOCR,; EPO; JPO; 06:11 AM

DERWENT

L242 2 ("7767496").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT

L243 2 ("20080138935").PN. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR,; EPO; JPO; 06:11 AM
DERWENT

L244 13720 (bump ball solder) same |US-PGPUB; USPAT; OR ON ON 2020/12/18
(carrier wafer substrate USOCR; EPO; JPO; 06:11 AM
board) with adhesive and [DERWENT
(encapsulant
encapsulat$3)

L245 19177 (bump ball solder) same |US-PGPUB; USPAT; OR ON ON 2020/12/18
(carrier wafer substrate USOCR; EPO; JPO; 06:11 AM
board) same adhesive DERWENT
and (encapsulant
encapsulat$3)

L246 6897 (bump ball solder) same |US-PGPUB; USPAT,; OR ON ON 2020/12/18
(carrier wafer substrate USOCR; EPO; JPO; 06:11 AM
board) same adhesive DERWENT
same (encapsulant
encapsulat$3)

L247 10806 ( mold$3 encapsulant US-PGPUB; USPAT; OR ON ON 2020/12/18
encapsulat$3) same USOCR; EPO; JPO; 06:11 AM
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L248 12079
L249 2594
L250 4
L251 6
L252 11415
L253 89394
L254 12678
L255 21638
L256 2
L257 19474
L258 6914
L259 4191

(bump ball solder) same
(carrier wafer substrate
board) same adhesive

(bump ball solder) same
(carrier wafer substrate
board) same wir$3 same
(encapsulant
encapsulat$3)

(bump ball solder) same
(carrier wafer substrate
board) same wir$3 same
(encapsulant
encapsulat$3) and
electrode

(("20070273018") or
("20130234308")).PN.

(("5866952") or
("6919508")).PN.

(carrier wafer substrate
board) same wir$3 same
(encapsulant
encapsulat$3) and
electrode

((carrier wafer substrate
board) same wir$3 same (
resin encapsulant
encapsulat$3) and (bump
ball electrode) )

(h01124/25,82,24).cpc.

(h0112224/3225,73267,82
03,04105,24226,92244).c
pc.

("2003160929").PN.

(h05k1/111,189).cpc.

(h05k2201/09427,09418,

09381,09954,10128).cpc.

(902f1/13458).cpc.

DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT; EPO;
JPO; DERWENT

US-PGPUB; USPAT; EPO;
JPO; DERWENT

US-PGPUB; USPAT; EPO;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

OFF

OFF

ON

ON

ON

ON

ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
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L260 [40466
L261 637216
L262 5406
L263 887
L264 |6

L265 3533
L266 |2

L267 104809
L268 111404
L269 2330
L270 9137
L271 20
L272 79
L273 358

(257/773,774,737,738).ccl
S.

(samsung).as.

(lee near2 dae).inv.

subpad

pad same (carrier wafer
substrate board) same
display same subpad

pad same (carrier wafer
substrate board) same
display same non adj
display

("9591754").PN.

(inclined or slope or
angle) near5 (pad
electrode interconnect)

(bump ball) near5 pad

L169 and L170

parallelogram adj shape

L171 and L172

L170 and L172

L169 and L172

JPO; DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
JPO; DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;

EPO;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
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L274 |506

L275 652

L276 3

L277 |7

L278 2

L279 12

L280 7

L169 and L162

L169 and (L157 L158
L159 L160)

("6114754").PN.

("9917113" or
("9591754").PN.

("20140321088").PN.

("2014/0321088").URPN.

("20180182781"
"20060007086"
"20150021765"
"20130099375"
"9660171"
"20090321953"
"20140048930"
"20150200210"
"9698128"
"20110024919"
"20100171121"
"20110233755"
"9691678"
"20090196003"
"20090321954"
"20150109544"
"20130020722"
"5998875"
"20150270442"
"7816690"
"20020179904"
"20170323999"
"20160131350"
"20170148954"
"20100155862"
"20030027423"
"20150168754"
"20150062966"
"20070122013"
"20120049223"
"5410182"
"20030003740"

DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT
US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

USPAT

USPAT

OR

OR

OR

OR

OR

OR

OR

ON

ON

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

ON

ON

2020/12/18
06:11 AM

2020/12/18
06:11 AM

2020/12/18
06:11 AM

2020/12/18
06:11 AM

2020/12/18
06:11 AM

2020/12/18

06:11 AM

2020/12/18
06:11 AM
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L281 104809
L282 111404
L283 2330
L284 264
L285 4

L286 0

L287 1

L288 2

L289 17
L290 41
L291 122
L292 64
L293 26

"6849873"
"20150270461"
"20150346869"
"20070096155").pn.

(inclined or slope or
angle) near5 (pad
electrode interconnect)

(bump ball) near5 pad

L183 and L184

L185 and (LCD (liquid

near2 display) OLED)

("20060181299"
"20060082001").pn.

L188 and pad and bump

and inclin$5

L188 and pad and bump

("7888678").pn.

L122 and L171

L123 and L171

L125 and L171

L126 and L171

L127 and L171

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

OFF

OFF

OFF

OFF

ON

OFF

OFF

OFF

OFF

OFF

ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
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L294 78

L295 7
L296 4
L297 368
L298 25

L299 104809

L300 111404

L301 2330
L302 141
L303 9
L304 132
L305 10
L306 [29222

L128 and L171

L129 and L171

L130 and L171

((inclined or slope or
angle) near5 (pad
electrode interconnect)
and array adj
substrate).cim.

("8436467" "9660171"
"9312232" "9018759"
"5998875" "7888678"
"8736079" "7786600"
"8436462").pn.

(inclined or slope or
angle) near5 (pad
electrode interconnect)

(bump ball) near5 pad

L214 and L215

L216 and (257/737-
738.ccls.)

L217 and
@ad>="20140617"

L217 and
@ad<="20140617"

("10373987"
"20110085119"
"20090273753"
"20080185705"
"20100193947").pn.

(h01127/124).cpc.

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT

US-PGPUB; USPAT;
USOCR; EPO; JPO;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
OFF 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:11 AM
ON 2020/12/18
06:26 AM
ON 2020/12/18
06:27 AM
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DERWENT
L307 79144 (h0112224/16225).cpc. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:27 AM
DERWENT
L308 26823 (h01125/50).cpc. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:30 AM
DERWENT
L309 31620 (h01124/81).cpc. US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:30 AM
DERWENT
L310 197 216 AND 309 US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:31 AM
DERWENT
L311 91 216 AND 308 US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:31 AM
DERWENT
L312 209 216 AND 307 US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:32 AM
DERWENT
L313 55 216 AND 306 US-PGPUB; USPAT; OR ON ON 2020/12/18
USOCR; EPO; JPO; 06:32 AM
DERWENT
PE2E SEARCH - Search History (Interference)
There are no Interference searches to show.
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WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/510,262 07/12/2019 2813 1720 P6037USC1C1C1 10 1
CONFIRMATION NO. 1231
58027 CORRECTED FILING RECEIPT

1864 PRESTON WHITE DRIVE OO A

RESTON, VA 20191
Date Mailed: 09/19/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Dae Geun LEE, Hwaseong-si, KOREA, REPUBLIC OF;
Applicant(s)

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 15/901,846 02/21/2018 PAT 10373987
which is a CON of 15/429,411 02/10/2017 PAT 9917113
which is a CON of 14/526,182 10/28/2014 PAT 9591754

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2014-0073756 06/17/2014 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/25/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/510,262

Projected Publication Date: 10/31/2019
Non-Publication Request: No

Early Publication Request: No
Title

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME
Preliminary Class

257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 16/510,262
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B ot (0 N/A N/A N/A N/A 300
SEARCH FEE
P e A, N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (B} ot (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ]
(37 CFR 1.16(1)) 10 minus 20~ OR [x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
s (37 CF(:H 16(i)) Minus OR |x
% Independent * Minus | ** =
& (37 CFR 1.16(h) OR |x
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus = =
= (37 CFR 1.16() OR |«x -
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/510,262 07/12/2019 2811 1720 P6037USC1C1C1 10 1
CONFIRMATION NO. 1231
58027 FILING RECEIPT

1894 PRESTON WHITE DRIVE O A

RESTON, VA 20191
Date Mailed: 07/26/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Dae Geun LEE, Hwaseong-si, KOREA, REPUBLIC OF;
Applicant(s)

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 15/901,846 02/21/2018 PAT 10373987
which is a CON of 15/429,411 02/10/2017 PAT 9917113
which is a CON of 14/526,182 10/28/2014 PAT 9591754

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2014-0073756 06/17/2014 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/25/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/510,262

Projected Publication Date: 10/31/2019
Non-Publication Request: No

Early Publication Request: No
Title

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME
Preliminary Class

257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (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.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2019-07-12

First Named Inventor | Dae Geun LEE

Art Unit

Examiner Name |

Attorney Docket Number

| P6037USC1C1C1

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)fgm*lner Cite Patent Number Kind Issue Date Na‘T‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 6114754 2000-09-05 KATA

If you wish to add additional U.S. Patent citation information pl

ease click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 20030160929 2003-08-28 KURASAWA
2 20140321088 2014-10-30 BAE et al. Corresponding to EP 2811337
3 20130188109 2013-07-05 CHEN

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant T5
Initial* No | Number3d Code?| Code#?| Date PP Passages or Relevant
Document .
Figures Appear
1 10-2011-0119004 KR 2011-11-02 LG Electronics Inc. |:|
EFS Web 2.1.18
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Application Number

Filing Date 2019-07-12
INFORMATION DISCLOSURE First Named Inventor | Dae Geun LEE
STATEMENT BY APPLICANT  ——— |

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number |P6037USC1C1C1

2 [10-2013-0053280 KR 2013-05-23 | LG Display Co., Ltd.
3 |10-2008-0086214 KR 2008-09-25 | Samsung SDI Co., Ltd.

4 [10-2007-0007633 KR 2007-01-16 f;’.“s“”g Electronics Co.,

5 2012-058533 JP 2012-03-22 Ia-||i.tachi Displays Ltd., et

6 |2007-242942 JP 2007-09-20 | SEIKO EPSON CORP.

7 |HO4-352132 JP 1992-12-07 | HITACHI LTD.

8 |2000-187452 JP 2000-07-04 | CANON INC.

9 |2811337 EP 2014-12-10 ggl\/lls_%e DAY e © S

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
Initials* | No

1 Extended European Search Report, issued October 7, 2015, in European Patent Application No. 15152709.0.
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Application Number
Filing Date 2019-07-12

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Dae Geun LEE

Art Unit |

Examiner Name |

Attorney Docket Number | P6037USC1C1C1

2 Non-Final Office Action issued July 1, 2016, in U.S. Patent Application No. 14/526,182. |:|
3 Notice of Allowance issued October 21, 2016, in U.S. Patent Application No. 14/526,182. |:|
4 Non-Final Office Action dated July 3, 2017, issued in U.S. Patent Application No. 15/429,411. |:|
5 Non-Final Office Action issued April 8, 2018, in U.S. Patent Application No. 15/901,846. ]
6 Final Office Action issued January 2, 2019, in U.S. Patent Application No. 15/901,846. |:|
7 Notice of Allowance issued March 26, 2019, in U.S. Patent Application No. 15/901,846. ]

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at wywe USFTE.GOY or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.
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Application Number

Filing Date 2019-07-12

INFORMATION DISCLOSURE

First Named Inventor | Dae Geun LEE

STATEMENT BY APPLICANT

. Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |P6037USC1C1C1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /William L. Brooks/ Date (YYYY-MM-DD) 2019-07-12

Name/Print William L. Brooks Registration Number 34,129

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.
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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 (6 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 record s.

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, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.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 open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

. . Attorney Docket Number | P6037USC1C1C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Dae Geun LEE

Residence Information (Select One) (O US Residency (@ Non US Residency () Active US Military Service

City |Hwaseong-si Country of Residence KR

Mailing Address of Inventor:

Address 1 #245, 213, Dongtanjungang-ro

Address 2 Gyeonggi-do

City Hwaseong-si ‘ State/Province
Postal Code | | Countryi KR

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

Correspondence Information:

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

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

Customer Number 58027

Email Address

Application Information:

Title of the Invention ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME
Attorney Docket Number| P6037USC1C1C1 Small Entity Status Claimed [ ]
Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) 12 Suggested Figure for Publication (if any)
EFS Web 2.2.13
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

. . Attorney Docket Number | P6037USC1C1C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:

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

Request Not to Publish. I hereby request that the attached application not be published under

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

Representative Information:

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

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

Please Select One: (® Customer Number ‘ (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 58027

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15/901846 2018-02-21
EFS Web2.2.13
BOE
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

P6037USC1C1C1

Application Number

Title of Invention

ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/901846 Continuation of 15/429411 2017-02-17 9917113 2018-03-13
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/429411 Continuation of 14/526182 2014-10-28 9591754 2017-03-07

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)l the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Access Code' (if applicable)

10-2014-0073756

KR

2014-06-17

A77F

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | P6037USC1C1C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

. . Attorney Docket Number | P6037USC1C1C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

Applicant Information:

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

Applicant 1

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

(® Assignee (O Legal Representative under 35U.S.C. 117 O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | g, 16.ng Display Co., Ltd.

Mailing Address Information For Applicant:

Address 1 1, Samsung-ro, Giheung-gu

Address 2 Gyeonggi-do

City Yongin-si State/Province
Country’ | KR Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | P6037USC1C1C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/William L. Brooks/ Date (YYYY-MM-DD)| 2019-07-12

First Name | William Last Name | Brooks Registration Number | 34,129

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | P6037USC1C1C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME

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

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

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

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
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ABSTRACT
An electronic device, including an array substrate, a pad portion disposed on the array
substrate, and an integrated circuit disposed on the pad portion and comprising a bump portion.
The pad portion includes a first sub-pad unit including a first pad having an inclined shape and a
second sub-pad unit including a second pad having an inclined shape. The first pad and the
second pad are symmetrically arranged with respect to an imaginary line that divides the pad

portion. The pad portion is electrically connected with the bump portion.
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WHAT IS CLAIMED IS:

1. An electronic device, comprising:

an array substrate;

a pad portion disposed on the array substrate; and

an integrated circuit disposed on the pad portion and comprising a bump portion;

wherein:

the pad portion comprises a first sub-pad unit comprising an inclined first pad and a
second sub-pad unit comprising an inclined second pad;

the first pad and the second pad are inclined in different directions symmetrically about
an imaginary line that divides the pad portion; and

the pad portion is electrically connected with the bump portion;

the bump portion comprises a first sub-bump unit comprising an inclined first bump and a
second sub-bump unit comprising an inclined second bump;

the first bump and the second bump are inclined in different directions symmetrically

about the imaginary line that divides the pad portion.

2. The electronic device of claim 1, wherein at least one of the first pad and the

second pad has a parallelogram shape.

3. The electronic device of claim 1, wherein:
the first bump has a same inclination angle as the first pad; and

the second bump has a same inclination angle as the second pad.

23
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4. The electronic device of claim 1, wherein a shape of the first bump corresponds
to a shape of the first pad, and a shape of the second bump corresponds to a shape of the second

pad.

5. The electronic device of claim 1, wherein the first pad is electrically connected

with the first bump and the second pad is electrically connected with the second bump.

6. The electronic device of claim 1, wherein an area of the first pad is greater than

an area of the first bump.

7. The electronic device of claim 1, wherein:
the first bump comprises a first region and a second region; and

the first region overlaps the first pad and the second region does not overlap the first pad.

8. The electronic device of claim 1, wherein at least one of the first pad and the

second pad has a quadrangle shape.

9. The electronic device of claim 2, wherein the pad portion further comprises a

third sub-pad unit comprising a third pad having a rectangular shape and disposed

between the first sub-pad unit and the second sub-pad unit.

24
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1 10. The electronic device of claim 9, wherein the bump portion further comprises a
2 third sub-bump unit comprising a third bump having a rectangular shape and disposed between

3 the first sub-bump unit and the second sub-bump unit.

25
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ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING

THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a Continuation of U.S. Patent Application No. 15/901,846,
filed February 21, 2018, which is a Continuation of U.S. Patent Application No. 15/429,411,
filed on February 10, 2017, now issued as U.S. Patent No. 9,917,113, which is a Continuation of
U.S. Patent Application No. 14/526,182, filed on October 28, 2014, now issued as U.S. Patent
No. 9,591,754, and claims priority from Korean Patent Application No. 10-2014-0073756, filed
on June 17, 2014, all of which are hereby incorporated by reference for all purposes as if fully set

forth herein.

BACKGROUND

[0002] FIELD

[0003] Exemplary embodiments relate to a method of mounting an integrated circuit
using an array substrate.

[0004] DISCUSSION OF THE BACKGROUND

[0005] A display device, such as a liquid crystal display (LCD) device or an organic
light-emitting diode (OLED) device, may include an array substrate, which has a display area
and a non-display area surrounding the display area. The array substrate may be used as a circuit
board for separately driving pixels of the display device. Gate wiring for transmitting a scan
signal, data wiring for transmitting an image signal, thin-film transistors (TFTs), and various

organic or inorganic insulating layers may be provided on the array substrate. Each of the TFTs
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include a gate electrode that forms part of the gate wiring, a semiconductor layer that forms a
channel with the gate electrode, and a source electrode and a drain electrode that form parts of
the data wiring. The TFT may function as a switching device.

[0006] In the non-display area, which surrounds the display area, wires may be provided.
The wires may be connected to gate lines or data lines in the display area. The wires may extend
in various shapes, and may also be connected to pads in a pad unit below the array substrate. In
the pad unit, a driving integrated circuit may be provided. The driving integrated circuit may
apply driving signals to the gate lines and the data lines. The driving integrated circuit may
include a plurality of bumps, which are aligned with, and provide driving signals to, the pads,
respectively, of the pad unit.

[0007] The array substrate may be formed of a flexible material, such as polyimide, in
accordance with recent trends in manufacturing flexible displays. However, the size of a flexible
array substrate may change during processes, which are then followed by the formation of a pad
unit, thereby causing misalignment between the bumps of a driving integrated circuit and the
pads of the pad unit.

[0008] The above information disclosed in this Background section is only for
enhancement of understanding of the background of the inventive concept and, therefore, it may
contain information that does not form the prior art that is already known in this country to a

person of ordinary skill in the art.

SUMMARY
[0009] Exemplary embodiments provide an array substrate capable of preventing

misalignment between the bumps of a driving integrated circuit and the pads of a pad unit
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regardless of a change in the size of a flexible array substrate.

[0010] Exemplary embodiments also provide a method of mounting an integrated circuit,
which is capable of preventing misalignment between the bumps of a driving integrated circuit
and the pads of a pad unit regardless of a change in the size of a flexible array substrate.

[0011] Additional aspects will be set forth in the detailed description which follows, and,
in part, will be apparent from the disclosure, or may be learned by practice of the inventive
concept.

[0012] An exemplary embodiment discloses an array substrate, including a display area
and a non-display area configured to surround the display area, wherein the non-display area
includes a pad portion, and the pad portion includes one or more first pads, which are formed as
parallelograms.

[0013] An exemplary embodiment also discloses an array substrate, including a display
area; and a non-display area configured to surround the display area, wherein the non-display
area includes a pad portion, and the pad portion includes a first sub-pad unit and a second sub-
pad unit that differ from each other in terms of the distance between either end thereof and an
imaginary line that divides the pad portion in half.

[0014] An exemplary embodiment also discloses a method of mounting an integrated
circuit, the method including aligning a pad portion of an array substrate with a plurality of
bumps of an integrated circuit; calculating a misalignment value that indicates a degree of
misalignment between the pad portion and the bumps in a first direction; and moving the
integrated circuit in a second direction that is perpendicular to the first direction, according to the
misalignment value.

[0015] The foregoing general description and the following detailed description are
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exemplary and explanatory and are intended to provide further explanation of the claimed

subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to provide a further
understanding of the inventive concept, and are incorporated in and constitute a part of this
specification, illustrate exemplary embodiments of the inventive concept, and, together with the
description, serve to explain principles of the inventive concept.

[0017] FIG. 1 is a plan view of an array substrate according to an exemplary
embodiment.

[0018] FIG. 2 is a plan view illustrating a pad portion and a data driving integrated
circuit, according to an exemplary embodiment.

[0019] FIG. 3 is a plan view illustrating a data driving integrated circuit properly
mounted on a pad portion.

[0020] FIGS. 4, 5, 6, and 7 are plan views illustrating the deformation of a pad portion in
accordance with expansion or contraction of an array substrate and the resulting movement of
bumps of a data driving integrated circuit.

[0021] FIG. 8 is a plan view of a pad portion according to another exemplary
embodiment.

[0022] FIG. 9 is a plan view of a pad portion according to another exemplary
embodiment.

[0023] FIGS. 10, 11, and 12 are plan views of a pad portion according to another

exemplary embodiment.
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[0024] FIG. 13 is a plan view of a pad portion according to another exemplary
embodiment.
[0025] FIG. 14 is a flowchart illustrating a method of mounting an integrated circuit,

according to an exemplary embodiment.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0026] In the following description, for the purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary embodiments may be practiced
without these specific details or with one or more equivalent arrangements. In other instances,
well-known structures and devices are shown in block diagram form in order to avoid
unnecessarily obscuring various exemplary embodiments.

[0027] In the accompanying figures, the size and relative sizes of layers, films, panels,
regions, etc., may be exaggerated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

nn

[0028] When an element or layer is referred to as being "on," "connected to," or "coupled
to" another element or layer, it may be directly on, connected to, or coupled to the other element
or layer or intervening elements or layers may be present. When, however, an element or layer is
referred to as being "directly on," "directly connected to," or "directly coupled to" another
element or layer, there are no intervening elements or layers present. For the purposes of this
disclosure, “at least one of X, Y, and Z” and “at least one selected from the group consisting of X,

Y, and Z” may be construed as X only, Y only, Z only, or any combination of two or more of X,

Y, and Z, such as, for instance, XYZ, XYY, YZ, and ZZ. Like numbers refer to like elements
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throughout. As used herein, the term "and/or" includes any and all combinations of one or more
of the associated listed items.

[0029] Although the terms first, second, etc. may be used herein to describe various
elements, components, regions, layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms. These terms are used to distinguish
one element, component, region, layer, and/or section from another element, component, region,
layer, and/or section. Thus, a first element, component, region, layer, and/or section discussed
below could be termed a second element, component, region, layer, and/or section without

departing from the teachings of the present disclosure.

non nn

[0030] Spatially relative terms, such as "beneath," "below," "lower," "above,

upper,"
and the like, may be used herein for descriptive purposes, and, thereby, to describe one element
or feature's relationship to another element(s) or feature(s) as illustrated in the drawings.
Spatially relative terms are intended to encompass different orientations of an apparatus in use,
operation, and/or manufacture in addition to the orientation depicted in the drawings. For
example, if the apparatus in the drawings is turned over, elements described as "below" or
"beneath” other elements or features would then be oriented "above" the other elements or
features. Thus, the exemplary term "below™ can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise oriented (e.g., rotated 90 degrees or at
other orientations), and, as such, the spatially relative descriptors used herein interpreted
accordingly.

[0031] The terminology used herein is for the purpose of describing particular

embodiments and is not intended to be limiting. As used herein, the singular forms, "a," "an,

and "the" are intended to include the plural forms as well, unless the context clearly indicates
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otherwise. Moreover, the terms “comprises,” comprising,” "includes," and/or "including," when
used in this specification, specify the presence of stated features, integers, steps, operations,
elements, components, and/or groups thereof, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements, components, and/or groups thereof.

[0032] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is consistent with their meaning in the context of
the relevant art and will not be interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0033] Referring to FIG. 1, an array substrate 100 includes a display area DA and a non-
display area NA.

[0034] The display area DA may be a region where an image is displayed. The display
area DA may include pixels PX arranged in a matrix. Each of the pixels PX may be provided
with a display element displaying an image, and a thin-film transistor (TFT) electrically
connected to the display element. The display element may be an organic light-emitting diode
(OLED), for example. The pixels PX may be defined by gate lines GL and data lines DL
intersecting the gate lines GL. The gate lines GL may extend in a first direction X, and the data
lines DL may extend in a second direction Y intersecting the first direction X. The first direction
X may correspond to a direction of rows of the pixels PX, and the second direction Y may
correspond to a direction of columns of the pixels PX.

[0035] The non-display area NA may be a region where no image is displayed, and may

surround the display area DA. The non-display area NA may also be a region adjoining, or

BOE
EX1003 Page 204



10

15

20

provided along, the edges of the array substrate 100. In the non-display area NA, a pad portion
110, a gate driving unit 120, and a power supply unit 130 may be provided.

[0036] The pad portion 110 may be a region where a data driving integrated circuit IC,
which applies a data signal voltage to the data lines DL, is mounted. The data driving integrated
circuit IC may be Chip-on-Glass (COG)-mounted on the pad portion 110 on the array substrate
100. That is, the pad portion 110 may be a COG pad unit. Alternatively, in response to the array
substrate 100 being formed of a flexible material, the pad portion 110 may be a Chip-on-Plastic
(COP) pad unit.

[0037] The gate driving unit 120 may be provided on a side of the array substrate 100
perpendicular to the side where the data driving integrated circuit IC is provided. The gate
driving unit 120 may provide a gate signal voltage to the gate lines GL, and may sequentially
scan the pixels PX. The power supply unit 130 may be provided on side of the array substrate
100 opposite to the side where the gate driving unit 120 is provided. The power supply unit 130
may provide a power voltage necessary for driving the pixels PX.

[0038] The pad portion 110 may include a plurality of pads arranged in one direction.
The data driving integrated circuit IC may include a plurality of bumps B corresponding to the
pads, respectively, of the pad portion 110. That is, the bumps B of the data driving integrated
circuit IC may be connected one-on-one to the pads of the pad portion 110. The relationship
between the pads of the pad portion 110 and the bumps B of the data driving integrated circuit IC
will hereinafter be described with reference to FIGS. 2 to 7.

[0039] Referring to FIGS. 2 to 7, the pad portion 110 may include a plurality of pads.
The pads may be arranged in the first direction X. The pad portion 110 may be divided into a

first sub-pad unit 110a, a second sub-pad unit 110b, and a third sub-pad unit 110c.
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[0040] The first sub-pad unit 110a may be provided on one side of the pad portion 110,
the second sub-pad unit 110b may be provided in the middle of the pad portion 110, and the third
sub-pad unit 110c may be provided on the other side of the pad portion 110. That is, the first
sub-pad unit 110a and the third sub-pad unit 110c may be arranged symmetrically with respect to
the second sub-pad unit 110b. The first sub-pad unit 110a and the third sub-pad unit 110c may
have a “mirror pair” relationship, and may have the same structure.

[0041] The first sub-pad unit 110a may include one or more first pads P1, which are
formed as parallelograms having a first inclination angle 61. Each of the first pads P1 may have
a first short side S1 extending in the first direction X, a second short side S2 parallel to the first
short side S1, a first long side L1 forming the first inclination angle 61 with the first short side
S1, and a second long side L2 parallel to the first long side L1. That is, the first long side L1
may extend diagonally from one end of the first short side S1 at the first inclination angle 61 and
meet one end of the second short side S2, the second long side L2 may extend diagonally from
the other end of the first short side S1 at the first inclination angle 01 and meet the other end of
the second short side S2. For example, each of the first pads P1 may be inclined from the first
short side S1 thereof in a direction of the sum of a positive first direction +X and a positive
second direction +Y. In an alternative exemplary embodiment, each of the first pads P1 may be
inclined from the first short side S1 thereof in a direction of the sum of a negative first direction -
X and the positive second direction +Y. The first inclination angle 81 may be appropriately
determined in consideration of the distance between the pad portion 110 and the display area
DA, and is not necessarily limited to a certain angle or a certain range of angles. The first
inclination angle 61 may represent an angle between a lengthwise direction of the first pads P1 (a

direction parallel to the long sides L1, L2) and a lengthwise direction of pad portion 110. In
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other words, first inclination angle 61 may be equal to the acute internal angles of the respective
first pads P1.

[0042] The second sub-pad unit 110b may include one or more second pads P2, which
are formed as rectangles. That is, the second sub-pad unit 110b may include one or more second
pads P2, which are not inclined and have a pair of parallel short sides and a pair of parallel long
sides perpendicular to the pair of parallel short sides.

[0043] The third sub-pad unit 110c may be arranged symmetrically with the first sub-pad
unit 110a with respect to the second sub-pad unit 110b. That is, the third sub-pad unit 110c may
include one or more third pads P3 which are inclined from a first short side S1 thereof in a
direction of the sum of the negative first direction —X and the positive second direction +Y. The
first pads P1 and the third pads P3 may be inclined from the bottom to the top thereof, toward the
second sub-pad unit 110b, along the second direction Y. That is, the pad portion 110 may
include the second pads P2, which are provided in the middle of the pad portion 110 and are
formed as rectangles that are not inclined, the first pads P1, which are provided on one side of
the pad portion 110 and are formed as parallelograms that are inclined from the bottom to the top
thereof toward the second pads P2, and the third pads P3, which are provided on the other side of
the pad portion 110 and are formed as parallelograms that are also inclined from the bottom to
the top thereof toward the second pads P2.

[0044] The data driving integrated circuit IC may include a plurality of bumps B. The
bumps B may be formed to conform to the shape of the pad portion 110. More specifically, the
bumps B may include one or more rectangular bumps B that are not inclined in the middle of the
data driving integrated circuit IC, and one or more rectangular bumps B that are provided on one

side of the data driving integrated circuit IC and are inclined from the bottom to the top thereof
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toward the rectangular bumps B, and one or more rectangular bumps B that are provided on the
other side of the data driving integrated circuit IC and are also inclined from the bottom to the
top thereof toward the rectangular bumps B.

[0045] The bumps B of the data driving integrated circuit IC may be connected to the
pads, respectively, of the pad portion 110. More specifically, the bumps B of the data driving
integrated circuit IC may be coupled to the pads of the pad portion 110 via an anisotropic
conductive film (ACF), and thus, may be able to exchange electrical signals with each other. As
illustrated in FIG. 3, in a case in which the array substrate 100 being properly fabricated as
designed, the bumps B of the data driving integrated circuit IC may one-on-one correspond to the
pads of the pad portion 110, and the data driving integrated circuit IC may be properly mounted
on the array substrate 100. To facilitate connecting the pads of the pad portion 110 and the
bumps B of the data driving integrated circuit IC, the pads of the pad portion 110 may be formed
to have longer short sides and longer long sides than the bumps B of the data driving integrated
circuit IC. That is, the size of the pads of the pad portion 110 may be larger than the size of the
bumps B of the data driving integrated circuit IC. The pads of the pad portion 110 may be
formed to have longer sides than the bumps B of the data driving integrated circuit IC to ensure
the movement of the data driving integrated circuit IC in the second direction Y. The pads of the
pad portion 110 may be formed to have sides that are 1.5 to 2 times longer than the bumps B of
the data driving integrated circuit IC, for example.

[0046] In a case in which the array substrate 100 is formed of a flexible material, the
array substrate 100 may expand or contract, especially during processes followed by the
formation of the pad portion 110. The array substrate 100 may contract or expand in the first

direction X and/or the second direction Y.

11
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[0047] More specifically, the array substrate 100 may expand in the first direction X, as
illustrated in FIG. 4, and may contract in the first direction X, as illustrated in FIG. 6. The
expansion or contraction of the array substrate 100 in the first direction X may occur mostly at
the sides of the array substrate 100, and may considerably affect the first sub-pad unit 110a and
the third sub-pad unit 110c. That is, in response to the array substrate 100 expanding or
contracting, the first sub-pad unit 110a and the third sub-pad unit 110c may be positioned more
outwardly or inwardly than they are designed to be. As a result of the displacement of the first
sub-pad unit 110a and the third sub-pad unit 110c, the pads of the pad portion 110 may be
misaligned with the bumps B of the data driving integrated circuit IC.

[0048] However, because the pad portion 110 and the data driving integrated circuit IC
include pads or bumps B that are formed as parallelograms with a predetermined inclination
angle, the pad portion 110 and the data driving integrated circuit IC may flexibly respond to the
deformation of the array substrate 100. In response to the array substrate 100 expanding, as
illustrated in FIG. 4, the bumps B of the data driving integrated circuit IC may be aligned with
the pads of the pad portion 110, which is deformed as a result of the expansion of the array
substrate 100, by moving the data driving integrated circuit IC toward the positive second
direction +Y by a distance a, as illustrated in FIG. 5. As a result, the data driving integrated
circuit IC may be aligned with the pad portion 110, and may be properly mounted on the array
substrate 100. On the other hand, in response to the array substrate 100 contracting, the bumps B
of the data driving integrated circuit IC may be aligned with the pads of the pad portion 110,
which are deformed as a result of the contraction of the array substrate 100, by moving the data
driving integrated circuit IC toward a negative second direction +Y by the distance a, as

illustrated in FIG. 6. As a result, the data driving integrated circuit IC may be aligned with the
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pad portion 110, and may be properly mounted on the array substrate 100.
[0049] The distance a by which the data driving integrated circuit IC is moved in the

second direction Y to be aligned with the pad portion 110 may be calculated by using Equation

1 8= btan®

( ..(1).

[0050] Even if the pad portion 110 is deformed as a result of the contraction or expansion
of the array substrate 100, the data driving integrated circuit IC may be aligned again with the
pad portion 110 by moving the data driving integrated circuit IC toward the positive or negative
second direction +Y or —Y. Accordingly, the efficiency of mounting the data driving integrated
circuit IC may be improved.

[0051] Referring back to FIG. 1, the array substrate 100 may also include a second pad
unit 140, which is provided for coupling the array substrate 100 to a flexible printed circuit board
(FPCB). The second pad unit 140 may be a Flex-on-Glass (FOG) pad unit. The FPCB may
serve as a bridge between a host (not illustrated) and the array substrate 100 for transmitting
various signals for driving the array substrate 100 to the array substrate 100. The FPCB may
include a plurality of bumps B for being connected to the second pad unit 140, and the bumps B
of the FPCB may be electrically connected to a plurality of pads, respectively, of the second pad
unit 140 via an ACF. Accordingly, the FPCB may electrically exchange signals with the second
pad unit 140 via the bumps B thereof and the pads of the second pad unit 140.

[0052] The second pad unit 140 may be provided along an edge of the array substrate
100, and may be closer than the pad portion 140 to the edge of the array substrate 100. The

second pad unit 140 may be electrically connected to, and transmit signals to, the pad portion
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110, the gate driving unit 120, and the power supply unit 130 via wiring.

[0053] The second pad unit 140, like the pad portion 110, may be affected by the
deformation of the array substrate 120 and, as a result, the arrangement of the pads in the second
pad unit 140, especially those on either side of the second pad unit 140, may be changed.
However, the second pad unit 140 has substantially the same structure as the pad portion 110,
and may, thus, flexibly respond to the deformation of the array substrate 100, similar to the pad
portion 110. More specifically, the pads on either side of the second pad unit 140 may be formed
as parallelograms with a predetermined inclination angle, and any misalignment between the
FPCB and the second pad unit 140 may be corrected by moving the FPCB in the second
direction Y, i.e., may divide the pad portion 210 widthwise.

[0054] Pad portions according to another exemplary embodiment will hereinafter be
described in detail with reference to FIG. 8, focusing mainly on differences with the previous
exemplary embodiment. In FIGS. 1 to 13, like reference numerals indicate like elements, and
thus, detailed descriptions thereof will be omitted.

[0055] Referring to FIG. 8, a pad portion 210 may include one or more first pads P,
which are formed as parallelograms. Two or more first pads P may be provided, and may be
arranged in a first direction X. The first pads P may be arranged symmetrically with respect to
an imaginary line CL that divides the pad portion 210 in half. The imaginary line CL may
extend parallel to a second direction Y.

[0056] In this exemplary embodiment, unlike in the exemplary embodiment of FIGS. 1 to
7, the first pads P, which are formed as parallelograms, are provided not only on either side of
the pad portion 210, but also in the middle of the pad portion 210. The expansion or contraction

of an array substrate may affect the arrangement of the pads in the pad portion 210 (especially
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those in the middle of the pad portion 210), but the pad portion 210 may effectively deal with the
deformation of the array substrate.

[0057] FIG. 9 is a plan view of a pad portion according to another exemplary
embodiment and will hereinafter be described, focusing mainly on differences with the previous
exemplary embodiments of the invention.

[0058] Referring to FIG. 9, a pad portion 310 may include one or more first pads P,
which are formed as parallelograms. Two or more first pads P may be provided, and may be
arranged in a first direction X. The first pads P may be arranged symmetrically with respect to
an imaginary line CL that divides the pad portion 210 in half. The imaginary line CL may
extend parallel to a second direction Y, i.e., may divide the pad portion 210 widthwise.

[0059] The first pads P may have different inclination angles from one another. More
specifically, the inclination angle of the first pads P may become greater the closer the first pads
P are to the imaginary line CL. An inclination angle 61 of first pads P at either end of the pad
portion 310 may be less than an inclination angle 62 of first pads P respectively next to the first
pads P at either end of the pad portion 310. First pads P closest to the imaginary line CL may
have an inclination angle of about 90 degrees.

[0060] The degree of the deformation of an array substrate may vary (or increase) from
the center to the sides of the array substrate. The pad portion 310 may effectively deal with the
deformation of the array substrate.

[0061] Referring to FIGS. 10 to 12 illustrating another exemplary embodiment, a pad
portion 410 may be provided in a non-display area NA of an array substrate, and may be a region
where a data driving integrated circuit IC is mounted. The data driving integrated circuit IC may

include a plurality of bumps B, and the bumps B may be aligned with, and coupled to, a plurality
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of pads P, respectively, of the pad portion 410.

[0062] The pad portion 410 may include a first sub-pad unit 410a, a second sub-pad unit
410b, and a third sub-pad unit 410c. The first sub-pad unit 410a, the second sub-pad unit 410b,
and the third sub-pad unit 410c may be arranged in a second direction Y. Each of the first sub-
pad unit 410a, the second sub-pad unit 410b, and the third sub-pad unit 410c may include a
plurality of pads P that are arranged in the first direction X. The pads P of each of the first sub-
pad unit 410a, the second sub-pad unit 410b, and the third sub-pad unit 410c may be arranged
symmetrically with respect to an imaginary line CL that divides the pad portion 410 in half. The
data driving integrated circuit IC may be connected to one of the first sub-pad unit 410a, the
second sub-pad unit 410b, and the third sub-pad unit 410c. In an example, the bumps B may be
aligned with, and connected to, the first sub-pad unit 410a, but not to the second sub-pad unit
410b and the third sub-pad unit 410c. In this exemplary embodiment, the data driving integrated
circuit IC may provide a data voltage signal to a display area DA via the first sub-pad unit 410a.

[0063] The first sub-pad unit 410a, the second sub-pad unit 410b, and the third sub-pad
unit 410c may differ from one another in terms of the distance between an end thereof and the
imaginary line CL. The imaginary line CL may be a line extending in the second direction Y
through the center of the pad portion 410. Either end of the first sub-pad unit 410a may be
closest to the imaginary line CL, either end of the third sub-pad unit 410c may be furthest apart
from the imaginary line CL, and either end of the second sub-pad unit 410 may be more apart
than the first sub-pad unit 410a, and less apart than the third sub-pad unit 410c, from the
imaginary line CL.

[0064] As illustrated in FIG. 10, the arrangement of pads P in the second sub-pad unit

410b may coincide with the arrangement of the bumps B of the data driving integrated circuit IC.
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That is, in response to the array substrate where the pad portion 410 is not being deformed, the
bumps B of the data driving integrated circuit IC may be mounted on the second sub-pad unit
410b by being aligned with the pads P, respectively, of the second sub-pad unit 410b.

[0065] However, as illustrated in FIG. 11, in response to expansion of the array substrate,
the first sub-pad unit 410a, the second sub-pad unit 410b, and the third sub-pad unit 410c may
expand in a direction toward the outside of the array substrate. As a result, the arrangement of
the pads P in the second sub-pad unit 410b may no longer coincide with the arrangement of the
bumps B of the data driving integrated circuit IC. However, the arrangement of pads P in the
first sub-pad unit 410a may now coincide with the arrangement of the bumps B of the data
driving integrated circuit IC. Thus, the data driving integrated circuit IC may be properly
mounted on the first sub-pad unit 410a, instead of on the second sub-pad unit 410b.

[0066] On the other hand, as illustrated in FIG. 12, in response to contraction of the array
substrate, the first sub-pad unit 410a, the second sub-pad unit 410b, and the third sub-pad unit
410c may contract in a direction toward the inside of the array substrate. As a result, the
arrangement of the pads P in the second sub-pad unit 410b may no longer coincide with the
arrangement of the bumps B of the data driving integrated circuit IC. However, the arrangement
of pads P in the third sub-pad unit 410c may now coincide with the arrangement of the bumps B
of the data driving integrated circuit IC. Thus, the data driving integrated circuit IC may be
properly mounted on the third sub-pad unit 410c, instead of on the second sub-pad unit 410b.

[0067] According to this exemplary embodiment, the pad portion 410 includes a plurality
of sub-pad units available for application to a driving integrated circuit and thus, may improve
the efficiency of mounting a driving integrated circuit regardless of the expansion or contraction

of an array substrate.
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[0068] FIG. 13 is a plan view of a pad portion according to another exemplary
embodiment, focusing mainly on differences with the previous exemplary embodiments.

[0069] Referring to FIG. 13, a pad portion 510 may include a first sub-pad unit 510a, a
second sub-pad unit 510b, and a third sub-pad unit 510c. The first sub-pad unit 510a, the second
sub-pad unit 510b, and the third sub-pad unit 510c may be arranged in a second direction Y.
Each of the first sub-pad unit 510a, the second sub-pad unit 510b, and the third sub-pad unit
510c may include a plurality of pads P. The pad portion 510 includes a plurality of sub-pad units
available for application to a driving integrated circuit and, therefore, may improve the efficiency
of mounting a driving integrated circuit, regardless of the expansion or contraction of an array
substrate.

[0070] The pads P, unlike the pads of FIGS. 10 to 12, may be formed as parallelograms.
A data integrated circuit IC may include a plurality of bumps B corresponding to the pads P,
respectively. The bumps B, like the pads P, may be formed as parallelograms. The bumps B
may be formed to have shorter long sides than the pads P. That is, the bumps B may be moved
in the second direction Y without being deviated from their respective pads P in the first, second,
or third sub-pad unit 510a, 510b or 510c. That is, the pad portion 510 may further improve the
efficiency of mounting a driving integrated circuit.

[0071] FIG. 14 is a flowchart illustrating a method of mounting an integrated circuit,
according to an exemplary embodiment of the invention. The method will hereinafter be
described with reference to FIGS. 1 to 14.

[0072] Referring to FIG. 14, the method includes aligning pads and bumps (step S110),
calculating a misalignment value, which indicates the degree of misalignment between the pads

and the bumps (step S120), and moving an integrated circuit (step S130).
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[0073] More specifically, as illustrated in FIGS. 1 to 14, pads of a pad portion 110 and
bumps B of a data driving integrated circuit IC are aligned (step S110).

[0074] An array substrate 100 and the data driving integrated circuit IC may be prepared
in advance, and a description of the preparation of the array substrate 100 and the integrated
circuit will, therefore, be omitted.

[0075] The array substrate 100 may include a display area DA displaying an image and a
non-display area NA surrounding the display area DA. The pad portion 110 may be provided in
the non-display area NA, may receive signals from the data driving integrated circuit IC, and
may provide the signals to the display area DA. That is, the pad portion 110 may be a region
where the data driving integrated circuit IC is mounted. The data driving integrated circuit IC
may be COG-mounted on the pad portion 110. That is, the pad portion 110 may be a COG pad
unit. Alternatively, in response to the array substrate 100 being formed of a flexible material, the
pad portion 110 may be a COP pad unit.

[0076] The pad portion 110 may include a plurality of pads, and the driving integrated
circuit IC may include a plurality of bumps B corresponding to the pads, respectively. The pads
may be connected to the bumps B in a one-on-one arrangement. At least one alignment mark
may be provided on one or both sides of each of the pad portion 110, and the data driving
integrated circuit IC, and the data driving integrated circuit IC may be aligned with the pad
portion 110 by aligning the alignment marks of the pad portion 110 and the data driving
integrated circuit IC with each other.

[0077] The misalignment value is then calculated (S120).

[0078] The array substrate 100 where the pad portion 110 is provided may expand or

contract during the preparation of the array substrate 100. The expansion or contraction of the
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array substrate 100 may affect the arrangement of the pads in the pad portion 110. That is, as a
result of the expansion or contraction of the array substrate 100, the pads of the pad portion 110
may be misaligned with the bumps B, respectively, of the data driving integrated circuit IC, even
if the alignment marks of the pad portion 110 and the data driving integrated circuit IC are still
aligned with each other. The misalignment value, which indicates the degree of misalignment
between the pads of the pad portion 110 and the bumps B of the data driving integrated circuit
IC, may be calculated by scanning. In one example, a solid-state imaging device may be used to
capture an image of the state of alignment between the pads of the pad portion 110 and the
bumps B of the data driving integrated circuit IC, and a distance b by which the pads of the pad
portion 110 and the bumps B of the data driving integrated circuit IC are misaligned with each
other, i.e., the misalignment value, may be calculated based on the captured image. The
misalignment value b may a length in a first direction X by which the bumps B of the data
driving integrated circuit IC are deviated from their respective pads of the pad portion 110 due to
the expansion or contraction of the array substrate 100 in the first direction.

[0079] The calculation of the misalignment value b may include analyzing the
misalignment value b. That is, in response to the misalignment value b being less than a
predetermined threshold, the pads of the pad portion 110 and the bumps B of the data driving
integrated circuit IC may be coupled together without proceeding to step S130. In response to
the misalignment value b being greater than the predetermined threshold, a predetermined
correction process for the misalignment between the pad portion 110 and the data driving
integrated circuit IC is needed, and the method proceeds to step S130.

[0080] The data driving integrated circuit IC is moved (step S130).

[0081] The pad portion 110 may include one or more first pads P1, which are formed as
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parallelograms. For example, the first pads P1 may be formed as parallelograms having a first
inclination angle 61. The method has been described, taking the pad portion110 of FIGS. 1 to 7
as an example, but is also applicable to the pad portion 210 of FIG. 8 and the pad portion 310 of
FIG. 9. The pad portion 110 has already been described above with reference to FIGS. 1 to 7,
and thus, a detailed description thereof will be omitted.

[0082] The bumps B of the data driving integrated circuit IC may also be formed as
parallelograms having the same inclination angle as the first pads of the pad portion 110. The
first pads of the pad portion 110 may be formed to have longer sides than the bumps B of the
data driving integrated circuit IC to ensure the movement of the data driving integrated circuit IC
in a second direction Y.

[0083] The data driving integrated circuit IC may be moved to correct its misalignment
with the pad portion 110. That is, the data driving integrated circuit IC may be moved to a
position that does not necessarily coincide with a position indicated by the alignment mark(s)
thereof. The data driving integrated circuit IC may be moved in the second direction Y, which
intersects the first direction X. A distance a by which the data driving integrated circuit IC is to
be moved to correct the misalignment between the data driving integrated circuit IC and the pad
portion 110 may be calculated by using Equation (1) above, i.e., by multiplying the misalignment
value b by the tangent of the first inclination angle 61 of the first pads of the pad portion 110.

[0084] According to this exemplary embodiment, because the first pads of the pad
portion 110 are formed as parallelograms, the misalignment between the pads of the pad portion
110 and the bumps B of the data driving integrated circuit IC may be easily corrected simply by
moving the data driving integrated circuit IC in the second direction Y. Accordingly, it is

possible to facilitate aligning or realigning the pad portion 110 and the data driving integrated
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circuit with each other and, thus, to improve the efficiency of mounting an integrated circuit.

[0085] In an example, the movement of the data driving integrated circuit IC (S130) may
include moving the data driving integrated circuit IC from one sub-pad unit to another sub-pad
unit of a pad portion. In this example, the pad portion 410 of FIGS. 10 to 12 or the pad portion
510 of FIG. 13 may be used. More specifically, as illustrated in FIGS. 10 to 12, the pad portion
410 may include a first sub-pad unit 410a, a second sub-pad unit 410b, and a third sub-pad unit
410c. The first sub-pad unit 410a, the second sub-pad unit 410b, and the third sub-pad unit 410c
may differ from one another in terms of the distance between an end thereof and an imaginary
line CL that divides the pad portion 410 in half. The arrangement of pads in the second sub-pad
unit 410b may correspond to the arrangement of the bumps B of the data driving integrated
circuit IC, but the arrangement of pads in the first or third sub-pad unit 410a or 410c may differ
from the arrangement of the bumps B of the data driving integrated circuit IC. That is, the first
sub-pad unit 410a and the third sub-pad unit 410c may be reserved for application to a contracted
or expanded array substrate. That is, the movement of the data driving integrated circuit IC
(5130) may include moving the data driving integrated circuit IC from the second sub-pad unit
410b to the first or third sub-pad unit 410a or 410c according to the misalignment value b. In
response to the data driving integrated circuit IC being corrected for its misalignment with the
pad portion 110, 210, 310, 410, or 510, the data driving integrated circuit IC may be coupled to
the pad portion 110, 210, 310, 410, or 510 via an ACF.

[0086] Although certain exemplary embodiments and implementations have been
described herein, other embodiments and modifications will be apparent from this description.
Accordingly, the inventive concept is not limited to such embodiments, but rather to the broader

scope of the presented claims and various obvious modifications and equivalent arrangements.
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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. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Samsung Bisplay Co., Lid.

Application No./Patent No.: Filed/Issue Date: 2819-07-12

Titled: ARRAY SUBSTRATE AND METHOD OF MOUNTING INTEGRATED CIRCUIT USING THE SAME
Samsung Display Co., Lid. . a Corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

D The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel #4054 , Frame ¢7%6 , or for which a copy
thereof is attached.

B. |:| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 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. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

BOE
EX1003 Page 225



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

Aivilliam L. Brooks/ 2019-07-12

Signature Date

Wiiliam L. Brooks 34,129

Printed or Typed Name Title or Registration Number

[Page 2 of 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 disclosure of these records is
required by the Freedom of Information Act.

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

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

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

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

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