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1959706.00046/AQCRP.41A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE
App. No. . 17/105,012

Filed . November 25, 2020
Examiner . Not Yet Assigned
Art Unit . OPAP

Conf No. . 2304

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandra, VA 22313-1450

Dear Sir:

Prior to examination of the above-identified application on the merits, please amend the
application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 4 of this paper.
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Application No.: 17/105,012
Filing Date: November 25, 2020

AMENDMENTS TO THE CLAIMS
1. (Canceled Herein)

2. (New) A smartphone antenna module comprising:

a substrate having a first major surface and a second major surface facing away from the
first major surface;

the first major surface comprising a first central portion, a first inner ring portion
surrounding the first central portion, and a first outer ring portion surrounding the first inner ring
portion;

the second major surface comprising a second central portion overlapping the first central
portion, a second inner ring portion surrounding the second central portion and overlapping the
first inner ring portion, and a second outer ring portion surrounding the second inner ring portion
and overlapping the first outer ring portion;

a first antenna pattern formed on the first major surface and comprising an inner coil
formed on the first inner ring portion and an outer coil on the first outer ring portion;

a second antenna pattern formed on the second major surface and comprising an NFC
antenna pattern formed on the second central portion, an inner antenna pattern formed on the
second inner ring portion, an outer antenna pattern formed on the second inner ring portion;

the inner antenna pattern comprising a plurality of concentric C-shaped lines forming a
radially-extending inner gap on the second inner ring portion;

the outer antenna pattern comprising a plurality of concentric C-shaped lines forming a
radially-extending outer gap on the second outer ring portion;

wherein the radially-extending outer gap on the second outer ring portion and the radially-
extending inner gap on the second inner ring portion are connected and aligned in a radial direction;

two NFC antenna extension lines formed on the second major surface, in which the two
NFC antenna extension lines connect to the NFC antenna pattern and extend along the radial
direction through both the radially-extending inner gap and the radially-extending outer gap;

an inner extension line formed on the second major surface, in which the inner extension
line connects to the inner antenna pattern and extends along the radial direction through both the

radially-extending inner gap and the radially-extending outer gap;
2-
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Application No.: 17/105,012
Filing Date: November 25, 2020

an outer extension line formed on the second major surface, in which the outer extension
connects to the outer antenna pattern and extends along the radial direction through the radially-
extending outer gap;

wherein the two NFC antenna extension lines, the inner extension line, and the outer
extension lines are extending substantially in parallel;

wherein each of the two NFC antenna extension lines, the inner extension line, and the
outer extension lines formed on the second major surface overlaps the outer coil formed on the
first outer ring portion of the first major surface;

wherein the inner coil and the outer coil are electrically connected in parallel.

3. (New) The smartphone antenna module of Claim 1, wherein the first antenna pattern

and the second antenna pattern are electrically connected each other through a plurality of vias.

4. (New) The smartphone antenna module of Claim 1, wherein the inner extension line is
referred to as a first inner extension line, wherein the smartphone antenna module further
comprises a second inner extension line formed on the second major surface, in which the second
inner extension connects to the inner antenna pattern and extends along the radial direction through

the radially-extending outer gap.

5. (New) The smartphone antenna module of Claim 1, wherein the inner coil includes a

wire line having a width different from that of a wire line of the outer coil.

6. (New) The smartphone antenna module of Claim 1, wherein the inner coil has a first

number of turns that is greater than that off the outer coil.

7. (New) A smartphone comprising:
a battery; and
the smartphone antenna module of Claim 1, wherein the inner coil and the outer coil are

configured for wireless battery charging.
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Application No.: 17/105,012
Filing Date: November 25, 2020

REMARKS
Applicant has amended the claims as set forth above. Support for the features of Claims
2-7 can be found in the drawings, for example, Figures 47-49 and 51-54C and their associated
discussions in the specification. Accordingly, no new matter is added by the amendments.
Please charge any additional fees, including any fees for additional extension of time, or

credit overpayment to Deposit Account No. 02-1818.

Respectfully submitted,
K&L GATES, LLP

Dated: November 5, 2021 By:/Hyoung Gook Lee/
Hyoung Gook Lee
Registration No. 79,379
Agent of Record
Customer No. 45200
(949) 623-3617
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Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3 § msun
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 FaCOMJ\/IElgE
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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.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/ 2304
A ﬁf‘DD./I 1A
| EXAMINER |
45200 7590 01/20/2022
K&L Gates LLP-Orange County LINDGREN BALTZEL, ANDREA J
1 Park Plaza
Twelfth Floor | ART UNIT PAPER NUMBER |
Irvine, CA 92614 2845

DATE MAILED: 01/20/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local l'§/amsung
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Application No. Applicant(s)
) o 17/105,012 LEE et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ANDREA J LINDGREN BALTZELL | 2845 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 correspondence filed 11/25/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 2-7 . 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) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ 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.

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

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/02/2021.

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.

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220101

Samsung
Ex1004, Page 1035 of 1119



Application/Control Number: 17/105,012 Page 2
Art Unit: 2845

Notice of Pre-AIA or AIA Status

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

inventor to file provisions of the AIA.
DETAILED ACTION
Priority
Foreign priority is not claimed for this application.
Information Disclosure Statement

The information disclosure statement (IDS) submitted on 07/02/2021 is in compliance with
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being
considered by the examiner.

Allowable Subject Matter

Claims 2-7 are allowed.

Upon conclusion of a comprehensive search of the pertinent prior art, the Oftice indicates
that the claims are allowable.

The prior art, when taken alone, or, in combination, cannot be construed as reasonably
teaching or suggesting all of the elements of the claimed invention as arranged, disposed, or
provided in the manner as claimed by the Applicant. Added primarily for emphasis, the claim
recitation “the inner antenna pattern comprising a plurality of concentric C-shaped lines forming a
radially-extending inner gap on the second inner ring portion; the outer antenna pattern comprising
a plurality of concentric C-shaped lines forming a radially-extending outer gap on the second outer
ring portion; wherein the radially-extending outer gap on the second outer ring portion and the
radially-extending inner gap on the second inner ring portion are connected and aligned in a radial
direction; two NFC antenna extension lines tormed on the second major surface, in which the two

NFC antenna extension lines connect to the NFC antenna pattern and extend along the radial

Samsung
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Application/Control Number: 17/105,012 Page 3
Art Unit: 2845

direction through both the radially-extending inner gap and the radially-extending outer gap” is not
found in the prior art of record.

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."

Conclusion

Any inquiry concerning this communication or eatlier communications from the examiner
should be directed to ANDREA ] LINDGREN BALTZELL whose telephone number 1s (571)272-
5918. The examiner can normally be reached on 9am - 6pm.

It attempts to reach the examiner by telephone are unsuccesstul, the examiner’s supervisor,
Dameon Levi may be reached at 5712722105. The fax phone number for the organization where
this application or proceeding is assigned is (571)273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system,
contact the Electronic Business Center (EBC) at (866)217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the automated information

system, call (800)786-9199 (IN USA OR CANADA) or (571)272-1000.

ANDREA J. LINDGREN
BALTZELL

Examiner

Art Unit 2845

/Andrea Lindgren Baltzell/

Samsung
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Application/Control Number: 17/105,012 Page 4
Art Unit: 2845

Primary Examiner, Art Unit 2845
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Notice of References Cited

Application/Control No.
17/105,012

Reexamination

Applicant(s)/Patent Under

LEE et al.
Examiner Art Unit
ANDREA J LINDGREN 2845 Page 1 of 1

BALTZELL

U.S. PATENT DOCUMENTS

Coumgogggf,\:ﬁgbgjzi; Code MI\/ID- ?}s(YY Name CPC Classification US Classification

A | US-20100309081-A1 12-2010 KOBAYASHI; Eiichi H01Q7/06 343/788
B | US-20160336645-A1 11-2016 ORIHARA; Katsuhisa GO6K19/077 11
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D

E

F
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|

J

K

L

M

FOREIGN PATENT DOCUMENTS
Coumzoggg;i:ﬁgblgzi; Code MI\/ID- ?}iYY Country Name CPC Classification
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0]

P

Q

R

S

T

NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 20220101
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/105,012 LEE etal.
T -
ANDREA J LINDGREN BALTZELL 2845
CPC - Searched*
Symbol Date Examiner
HO1Q 1/243; 1/38; 7/00 12/30/2021 ALB
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
343 867 12/30/2021 ALB

* 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
PE2E Search 12/30/2021 ALB
Inventor Name Search 12/30/2021 ALB
Non Patent Literature Search 12/30/2021 ALB
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
HO1Q 1/243; 1/
38: 7/00 12/30/2021 ALB
343 867 12/30/2021 ALB

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office

Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i7;105 012 LEE etal.
H “‘ “H“ Examiner Art Unit
ANDREA J LINDGREN BALTZELL |2845
CPC
Symbol Type Version
HO1Q 243 F 2013-01-01
HO1Q 38 | 2013-01-01
HO1Q 00 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 6
/ANDREA LINDGREN BALTZELL/ 01 January 2022 ) . -
Primary Examiner, Art Unit 2845 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 2 Fig. 2
U.S. Patent and Trademark Office Part of Paper No.: 20220101

Samsung
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/ssue Classification

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

17/105,012 LEE et al.

Examiner Art Unit

ANDREA J LINDGREN BALTZELL |2845

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1Q

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

343

867

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 6

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

(Primary Examiner)

01 January 2022 O.G. Print Claim(s) | O.G. Print Figure

(Date) 2 Fig. 2

U.S. Patent and Trademark Office

Part of Paper No.: 20220101

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

Issue Classification |i7;105 012 LEE etal.

H “‘ “H“ Examiner Art Unit
ANDREA J LINDGREN BALTZELL |2845

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

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1

1 2

2 3

3 4

4 5

5 6

6 7
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 6
/ANDREA LINDGREN BALTZELL/ 01 January 2022 . . -
Primary Examiner, Art Unit 2845 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 2 Fig. 2
U.S. Patent and Trademark Office Part of Paper No.: 20220101
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Bibliographic Data
Application No: 17/105 ,0 12

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
. . /ANDREA LINDGREN
Verified and Acknowledged: BALTZELL/ |
Examiner's Signature Initials

Title: SMARTPHONE ANTENNA IN FLEXIBLE PCB
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
11/25/2020 343 2845 1959706.00046/AQCRP.41A
RULE

APPLICANTS

AQ CORPORATION, Suwon-si, KOREA, REPUBLIC OF

INVENTORS
Sang Hoon LEE, Suwon-si, KOREA, REPUBLIC OF
Kyoung Jun CHOI, Seoul, KOREA, REPUBLIC OF
Sae Rom LEE, Incheon, KOREA, REPUBLIC OF
CONTINUING DATA
This application has PRO of 62941636 11/27/2019
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED*#*
12/08/2020
*%* SMALL ENTITY *#*
STATE OR COUNTRY
KOREA, REPUBLIC OF
ADDRESS

K&L Gates LLP-Orange County
1 Park Plaza

Twelfth Floor
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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)

45200 7590 01/20/2022 Certificate of Mailing or Transmission
K&L Gates LLP—Orange County 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
1 Park Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Twelfth Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Irvine, CA 92614 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/ 2304
AQCRPAIA
TITLE OF INVENTION: SMARTPHONE ANTENNA IN FLEXIBLE PCB
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 04/20/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LINDGREN BALTZEL, ANDREA J 2845 343-867000
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 K&L Gates LLP

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
AQ CORPORATION Suwon-si, Gyeonggi-do, Republic of Korea

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: Klissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

XX The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 02-1818

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 /Hyoung Gook Lee/ Date February 16, 2022
Typed or printed name Hyoung Gook Lee Registration No. 79,379
Page 2 of 3 § msun
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Receipt date: 07/02/2021 17/105,012 - GAU: 2845

PTO/SB/08a (7-09)

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

Complete if Known
Substitute for form 1449/PTO Application Number 17/1 05,01 2
Filing Date November 25, 2020
INFORMATION DISCLOSU RE First Named Inventor Sang Hoon LEE
STATEMENT BY APPLICANT Art Unit 2845
Examiner Name Not Yet Assigned
(use as many sheets as necessary)
Sheet | 1 | of | 5 Attorney Docket Number | 1959706.00046/AQCRP.41A
U.S. PATENT DOCUMENTS

Examiner Cite1 Document Number Publication Date Name of Patentee or WhPe?egzerjélce: SZL[:]TEZSI;Z];SS or
Initials No. Number - Kind Code? (i known) YYYY-MM-DD Applicant of Cited Document Relevant Figures Appear

1 9001001 - B2 2015-04-07 Nakano et al.

2 7712672 - B2 2010-05-11 Takahashi et al.

3 5808587 - A 1998-09-15 Shima

4 3017633 - A 1962-01-16 A.E. Marston et al.

5 8294629 - B2 2012-10-23 Yosui et al.

6 8436780 - B2 2013-05-07 Schantz et al.

7 8604992 - B2 2013-12-10 Kobayashi et al.

8 5929825 - A 1999-07-27 Niu et al.

9 8638268 - B2 2014-01-28 Yosui et al.

10 7000837 - B2 2006-02-21 Akiho et al.

11 9543655 - B2 2017-01-10 Lee et al.

12 8422190 - B2 2013-04-16 Ito et al.

13 8680960 - B2 2014-03-25 Singh et al.

14 9300046 - B2 2016-03-29 Singh et al.

15 8710948 - B2 2014-04-29 Singh et al.

16 8698591 - B2 2014-04-15 Singh et al.

17 8855786 - B2 2014-10-07 Derbas et al.

18 20150145742 - A1 2015-05-28 Cao

19 20140339915 - A1 2014-11-20 Kanno et al.

20 20140184462 - A1 2014-07-03 Yosui

21 20150077296 - A1 2015-03-19 An et al.

22 20130134225 - A1 2013-05-30 Teshima

23 20140071011 - A1 2014-03-13 Yosui et al.

24 20070069961 - A1 2007-03-29 Akiho et al.

25 20100309081 - A1 2010-12-09 Kobayashi et al.

26 20120081258 - A1 2012-04-05 Yosui et al.
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"20170005399" OR
"20170054213" OR
"20170133744" OR
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"3017633" OR
"5808587" OR
"5929825" OR
"7000837" OR
"7712672" OR
"8294629" OR
"8422190" OR
"8436780" OR
"8604992" OR
"8638268" OR
"8680960" OR
"8698591" OR
"8710948" OR
"8855786" OR
"9001001" OR
"9300046" OR
"9543655" OR
"9627762").pn.
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N1 AND ( (H01Q7/00
OR H01Q1/38 OR
H01Q1/2216 OR
H01Q1/2225 OR
H01Q1/243 OR
H01Q21/24 OR
H01Q21/29 OR
H01Q21/28 OR
H01Q7/06 OR
H01Q7/08 OR
H01Q7/04 OR
H01Q1/2208 OR
H01Q7/005 OR
H01Q1/36 OR
H01Q21/30 OR
H01Q5/371 OR
H01Q9/42 OR
H01Q1/22 OR
H01Q5/40 OR
H01Q21/08 OR
H01Q21/205 OR
H01Q9/16 OR
H01Q9/26 OR
H01Q9/28 OR
H01Q1/273 OR
H01Q21/06 OR
H01Q1/04 OR
H01Q1/3241 OR
H01Q1/521 OR
H01Q11/12 OR
H01Q21/00 OR
H01Q9/27 OR
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H01Q1/24 OR
H01Q1/242 OR
H01Q3/24 OR
H01Q1/50 OR
H01Q21/061 OR
H01Q23/00 OR
H01Q9/0407 OR
H01Q21/0006 OR
H01Q25/00 OR
H01Q3/26 OR
H01Q9/265 OR
H01Q1/40 OR
H01Q11/14 OR
H01Q5/357 OR
H01Q9/285 OR
H01Q1/2283 OR
H01Q1/48 OR
H01Q5/321 OR
H01Q5/378 OR
H01Q9/0421 OR
H01Q9/30 OR
H01Q1/44 OR
H01Q13/10 OR
H01Q19/10 OR
H01Q21/20 OR
H01Q7/02 OR
H01Q1/1271 OR
H01Q1/2241 OR
H01Q1/3233 OR
H01Q1/3275 OR
H01Q1/3291 OR
H01Q1/362 OR
H01Q21/26 OR
H01Q5/35 OR
H01Q5/385 OR
H01Q9/40 OR
H01Q1/241 OR
H01Q1/525 OR
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H01Q1/20 OR
H01Q1/32 OR
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H01Q11/10 OR
H01Q13/16 OR
H01Q19/005 OR
H01Q21/0087 OR
H01Q21/12 OR
H01Q21/245 OR
H01Q21/293 OR
H01Q3/2605 OR
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H01Q1/325 OR
H01Q1/3283 OR
H01Q1/364 OR
H01Q1/523 OR
H01Q11/04 OR
H01Q11/18 OR
H01Q13/00 OR
H01Q13/106 OR
H01Q15/00 OR
H01Q15/14 OR
H01Q17/00 OR
H01Q19/106 OR
H01Q19/13 OR
H01Q19/17 OR
H01Q19/28 OR
H01Q19/30 OR
H01Q21/064 OR
H01Q25/001 OR
H01Q5/307 OR
H01Q5/328 OR
H01Q5/335 OR
H01Q5/49 OR
H01Q9/0428 OR
H01Q9/0442 OR
H01Q9/045 OR
H01Q9/44 OR
H01Q1/084 OR
H01Q1/1221 OR
H01Q1/1228 OR
H01Q1/1242 OR
H01Q1/2233 OR
H01Q1/2258 OR
H01Q1/2275 OR
H01Q1/286 OR
H01Q1/287 OR
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HO1Q1/3266 OR
HO1Q1/34 OR
HO1Q1/366 OR
HO1Q1/405 OR
HO1Q11/02 OR
HO1Q11/06 OR
HO1Q13/085 OR
HO1Q13/18 OR
HO1Q13/203 OR
HO1Q13/206 OR
HO1Q15/0086 OR
HO1Q19/00 OR
HO1Q19/04 OR
HO1Q19/104 OR
HO1Q19/12 OR
HO1Q19/132 OR
HO1Q19/134 OR
HO1Q19/15 OR
HO1Q19/32 OR
H01Q21/0075 OR
HO1Q21/062 OR
HO1Q21/067 OR
HO1Q21/10 OR
HO1Q21/14 OR
HO1Q21/16 OR
HO1Q21/22 OR
HO1Q25/005 OR
HO1Q25/02 OR
HO1Q3/02 OR
HO1Q3/14 OR
HO1Q3/2611 OR
HO1Q3/2617 OR
HO1Q3/34 OR
HO1Q3/36 OR
HO1Q3/40 OR
HO1Q3/46 OR
HO1Q5/00 OR
HO1Q5/15 OR
HO1Q5/314 OR
HO1Q5/42 OR
HO1Q5/48 OR
HO1Q9/0457 OR
HO1Q9/0464 OR
HO1Q9/0485 OR
HO1Q9/14 OR
HO1Q9/20 OR
HO1Q9/24 OR
HO1Q9/32 OR
HO1Q9/36).cpc.)
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1959706.00046/AQCRP 41 A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE

App. No. . 17/105,012

Filed . November 25, 2020

Examiner - LINDGREN BALTZEL, ANDREA J.
Art Unit . 2845

Conf No. . 2304

AMENDMENT AFTER NOTICE OF ALLOWANCE UNDER 37 CFR 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandra, VA 22313-1450

Dear Sir:

Applicant submits the following items for consideration in connection with the above-
identified application

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 4 of this paper.
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Application No.: 17/105,012
Filing Date: November 25, 2020

AMENDMENTS TO THE CLAIMS
1. (Canceled)

2. (Currently Amended) A smartphone antenna module comprising:

a substrate having a first major surface and a second major surface facing away from the
first major surface;

the first major surface comprising a first central portion, a first inner ring portion
surrounding the first central portion, and a first outer ring portion surrounding the first inner ring
portion;

the second major surface comprising a second central portion overlapping the first central
portion, a second inner ring portion surrounding the second central portion and overlapping the
first inner ring portion, and a second outer ring portion surrounding the second inner ring portion
and overlapping the first outer ring portion;

a first antenna pattern formed on the first major surface and comprising an inner coil
formed on the first inner ring portion and an outer coil on the first outer ring portion;

a second antenna pattern formed on the second major surface and comprising an NFC
antenna pattern formed on the second central portion, an inner antenna pattern formed on the
second inner ring portion, an outer antenna pattern formed on the second inner ring portion;

the inner antenna pattern comprising a plurality of concentric C-shaped lines forming a
radially-extending inner gap on the second inner ring portion;

the outer antenna pattern comprising a plurality of concentric C-shaped lines forming a
radially-extending outer gap on the second outer ring portion;

wherein the radially-extending outer gap on the second outer ring portion and the radially-
extending inner gap on the second inner ring portion are connected and aligned in a radial direction;

two NFC antenna extension lines formed on the second major surface, in which the two
NFC antenna extension lines-eenneet-to-the NF-C-antennapatternand extend along the radial
direction through both the radially-extending inner gap and the radially-extending outer gap;

an inner extension line formed on the second major surface, in which the inner extension

line-conneets-to-the-inner-antennapatternand extends along the radial direction through both

the radially-extending inner gap and the radially-extending outer gap;
2-
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Application No.: 17/105,012
Filing Date: November 25, 2020

an outer extension line formed on the second major surface, in which the outer extension
connects to the outer antenna pattern and extends along the radial direction through the radially-
extending outer gap;

wherein the two NFC antenna extension lines, the inner extension line, and the outer
extension lines are extending substantially in parallel;

wherein each of the two NFC antenna extension lines, the inner extension line, and the
outer extension lines formed on the second major surface overlaps the outer coil formed on the
first outer ring portion of the first major surface;

wherein the inner coil and the outer coil are electrically connected in parallel.

3. (Previously presented) The smartphone antenna module of Claim 1, wherein the first
antenna pattern and the second antenna pattern are electrically connected each other through a

plurality of vias.

4. (Previously presented) The smartphone antenna module of Claim 1, wherein the inner
extension line is referred to as a first inner extension line, wherein the smartphone antenna module
further comprises a second inner extension line formed on the second major surface, in which the
second inner extension connects to the inner antenna pattern and extends along the radial direction

through the radially-extending outer gap.

5. (Previously presented) The smartphone antenna module of Claim 1, wherein the inner

coil includes a wire line having a width different from that of a wire line of the outer coil.

6. (Previously presented) The smartphone antenna module of Claim 1, wherein the inner

coil has a first number of turns that is greater than that off the outer coil.

7. (Previously presented) A smartphone comprising:
a battery; and
the smartphone antenna module of Claim 1, wherein the inner coil and the outer coil are

configured for wireless battery charging.
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Application No.: 17/105,012
Filing Date: November 25, 2020

REMARKS
Applicant has amended Claim 1 to correct errors entered in the claim. In view of the
Examiner’s reasons for allowance stated at page 2-3 of the Notice of Allowability, Applicant
believes that the proposed claim amendments would not require an additional prior art search and
would only require a cursory review of the records. Further, given the minor nature of the changes,
Applicant believes the amendments would not materially involve or require added work on the
part of the Office.
In view of the foregoing, Applicant respectfully request approval of the foregoing
amendments.
Respectfully submitted,
K&L GATES, LLP
Dated: February 16, 2022 By:_/Hyoung Gook Lee/
Hyoung Gook Lee
Registration No. 79,379
Agent of Record

Customer No. 45200
(949) 623-3617
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1959706.00046/AQCRP 41 A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor ~ : Sang Hoon Lee
App. No. . 17/105,012
Filed . November 25, 2020
Examiner - LINDGREN BALTZEL, ANDREA J.
Art Unit o 2845
Conf. No. . 2304
COVER LETTER

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
The followings are submitted in the captioned application:

1 Issue Fee Transmittal

2 Applicant Comments on Examiner Statement Reason for Allowance
3. Amendment after Notice of Allowance under 37 CFR §1.312

4 Fees to be paid via EFS-Web

Please charge any additional fees, including any fees for additional extension of time, or
credit overpayment to Deposit Account No. 02-1818.
Respectfully submitted,

K&L GATES, LLP

Dated: February 16, 2022 By:_/Hyoung Gook Lee/
Hyoung Gook Lee
Registration No. 79,379
Agent of Record
Customer No. 45200
(949) 623-3617
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1959706.00046/AQCRP 41 A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor ~ : Sang Hoon Lee

App. No. . 17/105,012

Filed . November 25, 2020

Examiner - LINDGREN BALTZEL, ANDREA J.
Art Unit o 2845

Conf. No. . 2304

APPLICANT’S COMMENTS ON THE EXAMINER’S STATEMENT OF
REASONS FOR ALLOWANCE

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In response to the Statement of Reasons for Allowance in the Notice of Allowance,
Applicant agrees that the claimed subject matter is patentable. Applicant respectfully asserts that
there may be additional reasons for patentability of the claimed subject matter not explicitly stated
in this record, and Applicant does not waive its rights to such arguments by not further addressing
such reasons herein. Moreover, to the extent that there is any implication in the Statement that the
patentability of the claims rests on the recitation of a single feature or the combination of particular
features in a particular claim, Applicant respectfully disagrees, since patentability rests on each
claim taken as a whole.

Applicant also respectfully reserves the right to traverse the characterizations of what any
particular reference shows or teaches, of what any combination of references shows or teaches, or
the appropriateness of combining references. Further, Applicant is not conceding that previously
pending claims are not patentable. Applicant reserves the right to pursue at a later date any
previously pending or other broader or narrower claims that capture any subject matter supported

by the application’s disclosure. Accordingly, reviewers of this or any parent, child, or related
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prosecution history shall not reasonably infer that Applicants has made any disclaimers or

disavowals of any subject matter.

Respectfully submitted,
K&L GATES, LLP

Dated: February 16, 2022 By: /Hyoung Gook Lee/
Hyoung Gook Lee
Registration No. 79,379
Agent of Record
Customer No. 45200
(949) 623-3617
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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. |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/ 2304
AQCRP.41A
45200 7590 03/04/2022 | EXAMINER |
K&L Gates LLP-Orange County
1 Park Plaza LINDGREN BALTZEL, ANDREA J
Twelfth Floor
Trvine, CA 92614 | ART UNIT | PAPER NUMBER |
2845
| NOTIFICATION DATE | DELIVERY MODE |
03/04/2022 ELECTRONIC

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

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

uspatentmail @klgates.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Noth CofA//ed bili 17/105,012 LEE et al.
olice of Allowabliity Examiner ArtUnit | AIA (FITF) Status
ANDREA J LINDGREN BALTZELL | 2845 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 02/16/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 2-7 . 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) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ 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.

0 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.[3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

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

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220225
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Application No. Applicant(s)
17/105,012 LEE etal.
Response to Rule 312 Communication Examiner Art Unit | AlA (FITF) Status
ANDREA J LINDGREN 2845 | ves
BALTZELL

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

1. @ The amendment filed on 16 February 2022 under 37 CFR 1.312 has been considered, and has been:
a) entered.

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

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

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

d)[J disapproved. See explanation below.
e) ] entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to
September 16, 2012).

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20220225
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OF TO ENTER: /A.L.B./ Qz/22/2022

1959706.00046/AQCRP 41 A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE

App. No. . 17/105,012

Filed . November 25, 2020

Examiner - LINDGREN BALTZEL, ANDREA J.
Art Unit . 2845

Conf No. . 2304

AMENDMENT AFTER NOTICE OF ALLOWANCE UNDER 37 CFR 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandra, VA 22313-1450

Dear Sir:

Applicant submits the following items for consideration in connection with the above-
identified application

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 4 of this paper.
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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. |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/ 2304
AQCRP.41A
45200 7590 03/04/2022 | EXAMINER |
K&L Gates LLP-Orange County
1 Park Plaza LINDGREN BALTZEL, ANDREA J
Twelfth Floor
Trvine, CA 92614 | ART UNIT | PAPER NUMBER |
2845
| NOTIFICATION DATE | DELIVERY MODE |
03/04/2022 ELECTRONIC
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mect Application No. Applicant(s)
Noth CofA//ed bili 17/105,012 LEE et al.
olice of Allowabliity Examiner ArtUnit | AIA (FITF) Status
ANDREA J LINDGREN BALTZELL | 2845 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 correspondence received 02/16/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 2-7 . 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) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ 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.

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

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

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

Attachment(s)

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

2.[3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

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

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220222
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Application/Control Number: 17/105,012 Page 2
Art Unit: 2845

DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

inventor to file provisions of the AIA.
Response to Amendment
The Applicant amended claim 2 in correspondence dated 02/16/2022.
EXAMINER’S AMENDMENT

The application has been amended as follows:

3. (Currently Amended) The smartphone antenna module of Claim 4[2], wherein the first

antenna pattern and the second antenna pattern are electrically connected each other
through a plurality of vias.

4. (Currently Amended) The smartphone antenna module of Claim 4[2], wherein the inner

extension line is referred to as a first inner extension line, wherein the smartphone antenna
module further comprises a second inner extension line formed on the second major surface, in
which the second inner extension connects to the inner antenna pattern and extends along the radial
direction through the radially-extending outer gap.

5. (Currently Amended) The smartphone antenna module of Claim 4[2], wherein the inner
coil includes a wire line having a width different from that of a wire line of the outer coul.

6. (Currently Amended) The smartphone antenna module of Claim 4[2], wherein the inner
coil has a first number of turns that is greater than that oft the outer coil.

7. (Currently Amended) A smartphone comprising:

a battery; and the smartphone antenna module of Claim 4[2], wherein the inner coil and the

outer coil are configured for wireless battery charging.
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Application/Control Number: 17/105,012 Page 3
Art Unit: 2845

Allowable Subject Matter

Claims 2-7 are allowed.

Upon conclusion of a comprehensive search of the pertinent prior art, the Oftice indicates
that the claims are allowable.

The prior art, when taken alone, or, in combination, cannot be construed as reasonably
teaching or suggesting all of the elements of the claimed invention as arranged, disposed, or
provided in the manner as claimed by the Applicant.

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."

Conclusion

Any inquiry concerning this communication or eatlier communications from the examiner
should be directed to ANDREA ] LINDGREN BALTZELL whose telephone number 1s (571)272-
5918. The examiner can normally be reached on 9am - 6pm.

It attempts to reach the examiner by telephone are unsuccesstul, the examiner’s supervisor,
Dameon Levi may be reached at 5712722105. The fax phone number for the organization where

this application or proceeding is assigned is (571)273-8300.
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Application/Control Number: 17/105,012 Page 4
Art Unit: 2845

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system,
contact the Electronic Business Center (EBC) at (866)217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the automated information

system, call (800)786-9199 (IN USA OR CANADA) or (571)272-1000.

/Andrea Lindgren Baltzell/
Primary Examiner, Art Unit 2845
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Application No. Applicant(s)
17/105,012 LEE etal.
Response to Rule 312 Communication Examiner Art Unit | AlA (FITF) Status
ANDREA J LINDGREN 2845 | ves
BALTZELL

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

1. @ The amendment filed on 16 February 2022 under 37 CFR 1.312 has been considered, and has been:
a) entered.

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

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

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

d)[J disapproved. See explanation below.
e) ] entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to
September 16, 2012).

/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20220222
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OF TO ENTER: /A.L.B./ Qz/22/2022

1959706.00046/AQCRP 41 A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE

App. No. . 17/105,012

Filed . November 25, 2020

Examiner - LINDGREN BALTZEL, ANDREA J.
Art Unit . 2845

Conf No. . 2304

AMENDMENT AFTER NOTICE OF ALLOWANCE UNDER 37 CFR 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandra, VA 22313-1450

Dear Sir:

Applicant submits the following items for consideration in connection with the above-
identified application

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 4 of this paper.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/105,012 04/12/2022 11303011 1959706.00046/AQCRP.41 A 2304
45200 7590 03/23/2022
K&L Gates LLP-Orange County
1 Park Plaza
Twelfth Floor

Irvine, CA 92614

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Sang Hoon LEE, Suwon-si, KOREA, REPUBLIC OF;
Kyoung Jun CHOI, Seoul, KOREA, REPUBLIC OF;
Sae Rom LEE, Incheon, KOREA, REPUBLIC OF;

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

AQ CORPORATION, Suwon-si, KOREA, REPUBLIC OF;

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

IR103 (Rev. 10/09)
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of _ 1
PATENT NO. : 11,303,011

APPLICATION NO.: 17/105,012

ISSUE DATE - April 12, 2022

INVENTOR(S) Sang Hoon Lee; Kyoung Jun Choi; Sae Rom Lee

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In Claim 1, at Column 42, Line 62, insert --and-- between “portion,” and “an”.

In Claim 1, at Column 42, Line 63, replace “inner” with --outer--.

In Claim 1, at Column 43, Line 26 (the last line), replace “outer extension lines” with --outer extension line--.
In Claim 2, at Column 44, Line 8, instert --with-- between "connected" and "each".

In Claim 3, at Column 44, Line 13, instert --line-- between "sion" and "connects”.

In Claim 5, at Column 44, Line 20, replace "off" with --of--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Mincheol Kim
K&L Gates LLP
1 Park Plaza, 12th Floor, Irvine, CA 92614
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

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

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 5§52) 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
disclosure of these records is required by the Freedom of Information Act.

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 inspection 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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Electronic Patent Application Fee Transmittal

Application Number:

17105012

Filing Date:

25-Nov-2020

Title of Invention:

SMARTPHONE ANTENNA IN FLEXIBLE PCB

First Named Inventor/Applicant Name:

Sang Hoon LEE

Filer:

Hyoung Gook Lee/YOON JEE LEE

Attorney Docket Number:

1959706.00046/AQCRP.41A

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
CERTIFICATE OF CORRECTION 2811 1 160 160
Samsung
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
Samsung
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Electronic Acknowledgement Receipt

EFS ID: 46353301
Application Number: 17105012
International Application Number:
Confirmation Number: 2304

Title of Invention:

SMARTPHONE ANTENNA IN FLEXIBLE PCB

First Named Inventor/Applicant Name:

Sang Hoon LEE

Customer Number:

45200

Filer:

Hyoung Gook Lee/US Patent Mail

Filer Authorized By:

Hyoung Gook Lee

Attorney Docket Number:

1959706.00046/AQCRP.41A

Receipt Date: 05-AUG-2022
Filing Date: 25-NOV-2020
Time Stamp: 16:43:11

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $160

RAM confirmation Number E202285G43362766
Deposit Account 021818
Authorized User US Patent Mail

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
239356
2022-08-05_Request_for_Certif]
1 Request for Certificate of Correction icate_of _Correction_AQCRP-41 no 2
A.pdf 5ddd4cd1c0ffc30c0f0974a7f276178d456¢
b5c3
Warnings:
Information:
37938
2 Fee Worksheet (SB06) fee-info.pdf no 2
fb79a91867b4caae8d2d618cccf66a31f340)
c3d2
Warnings:
Information:
Total Files Size (in bytes): 277294

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
CERTIFICATE OF CORRECTION

PATENT NO. 111,303,011 B2 Page 1 of 1
APPLICATION NO. 1 17/105012

DATED : April 12, 2022

INVENTOR(S) : Lee et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims
In Claim 1, at Column 42, Line 62, insert --and-- between “portion,” and “an”.
In Claim 1, at Column 42, Line 63, replace “inner” with --outer--.

In Claim 1, at Column 43, Line 26 (the last line), replace “outer extension lines” with --outer extension
line--.

In Claim 2, at Column 44, Line 8, insert --with-- between “connected” and “each”.
In Claim 3, at Column 44, Line 13, insert --line-- between “sion” and “connects”.

In Claim 5, at Column 44, Line 20, replace “off” with --of--.

Signed and Sealed this
Thirtieth Day of August, 2022

Konorine e iéj Vigal

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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1959706.00046/AQCRP.41A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor . Sang Hoon LEE

App. No. . 17/105,012

Filed . November 25, 2020

Patent No. - 11,303,011

Issue Date o April 12,2022

Title . SMARTPHONE ANTENNA IN FLEXIBLE PCB
Conf. No. © 2304

REQUEST FOR CERTIFICATE OF CORRECTION

Commissioner for Patents

Office of Data Management

Attention: Certificates of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:
The assignee requests that a certificate of correction (Form PTO/SB/44) be issued in the
captioned patent.
Fees is being paid via EFS Web. Please charge any additional fees, including any fees for
additional extension of time, or credit overpayment to Deposit Account No. 02-1818.
K&L GATES, LLP

Dated: May 8, 2023 By: /Mincheol Kim/
Mincheol Kim
Registration No. 51,306
Attorney of Record
Customer No. 45,200
(949) 623-3611
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of _ 1
PATENT NO. : 11,303,011

APPLICATION NO.: 17/105,012

ISSUE DATE - April 12, 2022

INVENTOR(S) Sang Hoon Lee; Kyoung Jun Choi; Sae Rom Lee

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In Claim 1, at Column 43, Line 19, insert --line-- between “extension” and “connects”

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Mincheol Kim
K&L Gates LLP
1 Park Plaza, 12th Floor, Irvine, CA 92614
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

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

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 5§52) 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
disclosure of these records is required by the Freedom of Information Act.

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 inspection 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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Electronic Patent Application Fee Transmittal

Application Number:

17105012

Filing Date:

25-Nov-2020

Title of Invention:

SMARTPHONE ANTENNA IN FLEXIBLE PCB

First Named Inventor/Applicant Name:

Sang Hoon LEE

Filer:

Mincheol Kim/YOON JEE LEE

Attorney Docket Number:

1959706.00046/AQCRP.41A

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
CERTIFICATE OF CORRECTION 2811 1 160 160
Samsung
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
Samsung
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Electronic Acknowledgement Receipt

EFS ID: 47969516
Application Number: 17105012
International Application Number:
Confirmation Number: 2304

Title of Invention:

SMARTPHONE ANTENNA IN FLEXIBLE PCB

First Named Inventor/Applicant Name:

Sang Hoon LEE

Customer Number:

45200

Filer:

Mincheol Kim/YOON JEE LEE

Filer Authorized By:

Mincheol Kim

Attorney Docket Number: 1959706.00046/AQCRP.41A
Receipt Date: 08-MAY-2023
Filing Date: 25-NOV-2020
Time Stamp: 19:32:02

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $160

RAM confirmation Number E202358J32439900

Deposit Account

Authorized User

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

Samsung
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
72873
2023-05-08_0_Regeust_for_cer|
1 Request for Certificate of Correction tificate_of_correction_AQCRO- no 1
41 A_pdf 32f9¢194502359da6b0320caeb33e07898c|
7de07
Warnings:
Information:
244127
. . 2023-05-08_1_PTO_SB_44_AQ
i 2
2 Request for Certificate of Correction CRP-41A pdf no
55a83c05ab2ab2cfdca33d91140e76fefb2f
Warnings:
Information:
37896
3 Fee Worksheet (SB06) fee-info.pdf no 2
050bf3c495c6e28c6ab886d4310f7cc01c95]
absf
Warnings:
Information:
Total Files Size (in bytes): 354896

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
CERTIFICATE OF CORRECTION

PATENT NO. 111,303,011 B2 Page 1 of 1
APPLICATION NO. 1 17/105012

DATED 1 April 12, 2022

INVENTOR(S) : Sang Hoon Lee, Kyoung Jun Choi and Sae Rom Lee

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 1, at Column 43, Line 19, insert --line-- between “extension” and “connects”

Signed and Sealed this
Twentieth Day of June, 2023

Kotnerine JQ%Y Vidad_

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 111,303,011 B2 Page 1 of 1
APPLICATION NO. 1 17/105012

DATED 1 April 12, 2022

INVENTOR(S) : Sang Hoon Lee, Kyoung Jun Choi and Sae Rom Lee

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 1, at Column 43, Line 19, insert --line-- between “extension” and “connects”

Signed and Sealed this
Twentieth Day of June, 2023

Kotnerine JQ%Y Vidad_

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1

PATENT NO. : 11,303,011
APPLICATION NO.: 17/105,012

ISSUE DATE - April 12, 2022

INVENTOR(S) Sang Hoon Lee; Kyoung Jun Choi; Sae Rom Lee

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In Claim 1, at Column 43, Line 23, replace "outer extension lines" with --outer extension line--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Mincheol Kim

K&L Gates LLP

1 Park Plaza, 12th Floor, Irvine, CA 92614

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, 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.
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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.

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 inspection 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.

Samsung
Ex1004, Page 1101 of 1119



Page 1 of 2

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/105,012 04/17/2025 04:27:10 PM Z ET 1959706.00046/AQCRP.41A

Title of Invention
SMARTPHONE ANTENNA IN FLEXIBLE PCB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11303011
under 35 USC 111(a)

CONFIRMATION # 2304 FILED BY US Patent Mail
PATENT CENTER # 70053957 AUTHORIZED BY  Mincheol Kim
CUSTOMER # 45200 FILING DATE  11/25/2020
CORRESPONDENCE - FIRST NAMED  Sang Hoon LEE
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

DA /021818 E20254GG27427719 US Patent Mail
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY

021818 37 CFR 1.16 (National application filing, search, and examination fees); 37

CFR 1.17 (Patent application and reexamination processing fees)

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
CERTIFICATE OF
2811 il 172.00 1 172.00
TOTAL
AMOUNT: $172.00

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 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

Samsung
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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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1959706.00046/AQCRP.41A PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor . Sang Hoon LEE

App. No. . 17/105,012

Filed . November 25, 2020

Patent No. - 11,303,011

Issue Date o April 12,2022

Title . SMARTPHONE ANTENNA IN FLEXIBLE PCB
Conf. No. . 2304

REQUEST FOR CERTIFICATE OF CORRECTION

Commissioner for Patents

Office of Data Management

Attention: Certificates of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:
The assignee requests that a certificate of correction (Form PTO/SB/44) be issued in the
captioned patent.
Fees is being paid via Patent Center. Please charge any additional fees, including any fees
for additional extension of time, or credit overpayment to Deposit Account No. 02-1818.
K&L GATES, LLP

Dated: April 17, 2025 By: /Mincheol Kim/
Mincheol Kim
Registration No. 51,306
Attorney of Record
Customer No. 45,200
(949) 623-3611
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UNITED STATES A ,Box 1450
PATENT AND TRADEMARK OFFICE A, o epto gy
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/105,012 04/17/2025 04:27:10 PM Z ET 1959706.00046/AQCRP.41A
Title of Invention
SMARTPHONE ANTENNA IN FLEXIBLE PCB
Application Information
APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11303011
under 35 USC 111(a)
CONFIRMATION # 2304 FILEDBY US Patent Malil
PATENT CENTER # 70053957 FILING DATE 11/25/2020
CUSTOMER # 45200 FIRST NAMED  Sang Hoon LEE
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Mincheol Kim
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
2025-04-17 Reqeust for "
Certificate of Correction - 1 ggﬂl;ifizfnor Certificate of 70 KB
AQCRP.41A pdf
2025-04-17 PTO-SB-44 5 Request for Certificate of 171 KB
AQCRP.41A.pdf Correction
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
2025-04-17 Reqeust for 6B68C4116B4AC73C7793DB4290CD1CEOBEB8182E6BADBAE
Certificate of Correction - 2C67EFEEB809753FEC17F4C2E1A19E9DBD1869C4B463E9DD
AQCRP.41A.pdf 85A33075F346ADA7A2753F237B98E7BAD
Samsung
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0B73E2BAF67B57999A91A68424CDB36CF427CCC8BDFBD66C
31B178EASC34C0310D3FDE48407A4370634385FB31C5CE430
DDBA295DB8172E762065131AE4010D4

2025-04-17 PTO-SB-44
AQCRP.41A.pdf

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 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
CERTIFICATE OF CORRECTION

PATENT NO. : 11,303,011 B2 Page 1 of 1
APPLICATION NO. : 17/105012

DATED : April 12, 2022

INVENTOR(S) : Sang Hoon Lee, Kyoung Jun Choi and Sae Rom Lee

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 1, at Column 43, Line 23, replace “outer extension lines” with --outer extension line--.

Signed and Sealed this
Thirteenth Day of May, 2025

Coke Morgan Stewart
Acting Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 111,303,011 B2 Page 1 of 1
APPLICATION NO. 1 17/105012

DATED : April 12, 2022

INVENTOR(S) : Sang Hoon Lee, Kyoung Jun Choi and Sae Rom Lee

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 1, at Column 43, Line 23, replace “outer extension lines” with --outer extension line--.

Signed and Sealed this
Thirteenth Day of May, 2025

Coke Morgan Stewart
Acting Director of the United States Patent and Trademark Office
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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

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/ 2304
AQCRP.41A
45200 7590 05/13/2025 | EXAMINER |
K&L Gates LLP-Orange County
1 Park Plaza LINDGREN BALTZELL, ANDREA J
Twelfth Floor
Trvine, CA 92614 | ART UNIT | PAPER NUMBER |
2845
| NOTIFICATION DATE | DELIVERY MODE |
05/13/2025 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):

uspatentmail @klgates.com

PTOL-90A (Rev. 04/07)
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APPLICATION NO.

ISSUE DATE

PATENT NO.

17/105,012

K&L Gates LLP-Orange County

1 Park Plaza
Irvine, CA 92614

13-May-2025

11303011

ELECTRONIC CERTIFICATE OF CORRECTION NOTIFICATION

Your electronic certificate of correction is now available, and can be accessed via Patent Center at https://

patentcenter.uspto.gov.

The electronic certificate of correction is the official certificate of correction under 35 U.S.C. 254 or 255. For more
information, please visit https://www.uspto.gov/electronicgrants.

page 1 of 1
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PTO/AIA/96 (11-23)

Approved for use through 11/30/2027. 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)
First Named Inventor/Patent Owner:AQ Corporation

Application No./Patent No.: 11,303,011 Filed/Issue Date: 2022-04-12
Titeg: SMartphone with Wireless Power Charging Antenna
A0 Cornaratinn 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 gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

u 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.

D 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. D 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. D 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 056364 , Frame 0359 , or for which a copy
thereof is attached®.

B. D 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]
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with
an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB
Control Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 15 minutes per
response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions
for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. 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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PTO/AIA/96 (11-23)

Approved for use through 11/30/2027. 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.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached*.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached®.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached*.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached®.

D 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.

9/9/2025

Signatufe
Sang Hoon Lee

Date

Printed or Typed Name

President

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. The United States Patent and Trademark Office (USPTO)
collects the information in this record under authority of 35 U.S.C. 2. The USPTQ’s system of records is used to manage all
applicant and owner information including name, citizenship, residence, post office address, and other information with
respect to inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection with the
invention for which a patent is sought or has been granted. The applicable Privacy Act System of Records Notice for the
information collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at
78 FR 19243 (March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that the system
of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international agency, in response
to its request; 3) a contractor of the USPTO having need for the information in order to perform a contract; 4) the
Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires disclosure of the
record; 5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6) a court,
magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to opposing counsel in
the course of settlement negotiations; 7) the Administrator, General Services Administration {GSA), or their designee,
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to
make determinations about individuals; 8) 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)); 9) the Office of Personnel Management (OPM)
for personnel research purposes; and 9) the Office of Management and Budget (OMB) for legislative coordination and
clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine your
submission, which may result in termination of proceedings, abandonment of the application, and/or expiration of the
patent.

Samsung
Ex1004, Page 1113 of 1119



Page 1 of 2

UNITED STATES A ,Box 1450
PATENT AND TRADEMARK OFFICE A, o epto gy
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/105,012 09/10/2025 07:51:53 AM Z ET 1959706.00046/AQCRP.41A
Title of Invention
SMARTPHONE ANTENNA IN FLEXIBLE PCB
Application Information
APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11303011
under 35 USC 111(a)
CONFIRMATION # 2304 FILED BY  John Kasha
PATENT CENTER # 72227526 FILING DATE 11/25/2020
CUSTOMER # 45200 FIRST NAMED  Sang Hoon LEE
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE

DOCUMENT PAGES DESCRIPTION (KB)
AQCO0001-
US_11303011_poa.pdf 2 Power of Attorney 304 KB
AQCO0001- 3 Assignee showing of 340 KB
US_11303011_stmt_3.73.pdf ownership per 37 CFR 3.73
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
AQC0001- D88AA1ABE1D8B6992E2009B134EC8CFB4AD869C040594371

A9472F5AEQ05E211E6B24931B40447B411513DEAS5C07949970

US_11303011_poa.pd 0103F089CFB84F3EF89E50410E3722
AQC0001- 437BDFC6356F59BD7C026FBF954576831583AD3FDAG4BFF2B
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DD89B9117E2D3C43FE60873B99761863F2AA47C41DFCC0281

US_11303011_stmt_3.73.pdf  195185B9100BD5F8835BC4487E6673

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 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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PTO/AIA/81A (02-25)

Approved for use through 09/30/2025. OMB 0651-0035

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

e PATENT - POW(I;RR OF ATTORNEY Z:";;“t‘;mber ;;f:_?c’)f_1112
REVOCATION OF POWER OF ATTORNEY [~ Nemed inventor | Sang Hoon Lee _
WITH A NEW POWER OF ATTORNEY Smartphone with
AND Wireless Power Charging
\_ CHANGE OF CORRESPONDENCE ADDRESS  [“fiarey bocei o, | AQCO001-US )

I hereby revoke all previous powers of attorney given in the above-identified patent.

D A Power of Attorney is submitted herewith.

R | hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 67050
States Patent and Trademark Office connected therewith:

OR
D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence address for the above-identified patent to:

The address associated with the above-identified Customer Number.
OR

I:] The address associated with the Customer Number identified in the box at right:
OR

D Firmor
Individual Name

Address

City l State | | Zip l
Country
Telephone | Email |

I am the:

Applicant.

OR
D Patent owner.
Statement under 37 CFR 3.73(c) (Form PTO/AIA/96) submitted herewith or filed on

SIGNATURE of Applicant or Patent Owner
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant or patent owner if the applicant or patent owner

is a juristic entity (e.g., corporation, university).
Signature M Date 9/9/2025
Name Sang Hoon Lee Telephone
Title and Company President, AQ Corporation

NOTE: Signatures of all the applicants or patent owners of the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

A total of 1 forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection
has a currently valid OMB Control Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form
is estimated to average 30 minutes per response, including the time for reviewing instructions, searching existing data sources, gathering
and maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or
any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, 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.
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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. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO'’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https://www.govinfo.gov/content/pka/FR-2013-03-29/pdf/2013-0734 1.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record pertains, when the individual has requested the Member’s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) 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)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
g0V

‘www.uspto.

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT |

ATTY. DOCKET NO./TITLE |
17/105,012 11/25/2020 Sang Hoon LEE 1959706.00046/AQCRP.41A

CONFIRMATION NO. 2304

45200 POWER OF ATTORNEY NOTICE
.0, BOX 1135 AR 0AD A
CHICAGO, IL 60690-1135 ©C000000094955616

Date Mailed: 09/26/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/10/2025.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. 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.

/symohammed/

page 1 of 1
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

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

O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE |

FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/105,012 11/25/2020 Sang Hoon LEE AQCO0001-US
CONFIRMATION NO. 2304
67050 POA ACCEPTANCE LETTER
KASHA LAW LLC

14502 Duliet Mil Foad AR A00CL W EVRAE 0D
0C000000094955800

North Potomac, MD 20878

Date Mailed: 09/26/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/10/2025.

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.

/symohammed/
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