ARTIFACT SHEET

Enter artifact number below. Artifact number is application number +
artifact type code (see list below) + sequential letter (A, B, C ...). the first
artifact folder for an artifact type receives the letter A, the second B, etc..
Examples: 59123456PA, 59123456PB, 59123456ZA, 59123456ZB

18822880ZA

Indicate quantity of a single type of artifact received but not scanned. Create
individual artifact folder/box and artifact number for each Artifact Type.

Number Of Disc(s)

CD(s)/DVD(s) containing:
Computer Program Listing )
Doc Code: Computer Artifact Type Code: P

Sequence listing
Doc Code Artifact

Artifact Type Code: S

Unspecified content

Doc Code: Artifact Artifact Type Code: U
Table _
Doc Code: Artifact ‘Artifact Type Code: T

Set(s) Color Documents or B/W Photographs
Doc Code: Artifact Artifact Type Code: C

Confidential Information Disclosure Statement or Other Documents
marked Proprietary, Trade Secrets, Subject to Protective Order,
Material Submitted under MPEP 724.02, etc.

Doc Code: Artifact Artifact Type Code: X

1 Other documents, including Microfilm(s), Video Tape(s), Model(s),
Bound Document(s), Color NPL, Returned Patent Grants, etc.
Description:

Doc Code: Artifact Artifact Type Code: Z

May 12, 2022
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gamins  UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818
139982 7% 03/04/2025 | EXAMINER |
Wissing Miller LLP
Industrious at Hudson Yards RODELA, EDUARDO A
31 Hudson Yards, 11th Floor
New York. NY 10001 | ART UNIT | PAPER NUMBER |
s
2893
| NOTIFICATION DATE | DELIVERY MODE |
03/04/2025 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):

WMDocket@wissingmiller.com

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

12243948

18/822,880 04-Mar-2025

Wissing Miller LLP
Industrious at Hudson Yards
New York, NY 10001

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,880 03/04/2025 12243948 309-0015USCIPDIV 5818
139982 7590 02/12/2025
Wissing Miller LLP

Industrious at Hudson Yards
31 Hudson Yards, 11th Floor
New York, NY 10001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.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.

IR103 (Rev. 10/09)
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INVENTORC(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors):

Shih-Yuan WANG, Palo Alto, CA;
Shih-Ping WANG, Los Altos, CA;

APPLICANT(s) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional applicants):

W&W Sens Devices, Inc., Los Altos, CA;

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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: ~ Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

By fax, send to:  (571)-273-2885

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

139982 7590 01/15/2025
Wissing Miller LLP
Industrious at Hudson Yards
31 Hudson Yards, 11th Floor
New York, NY 10001

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.
Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.

[Mlary Ellen Finnegan (Typed o prinied name
/Mary Ellen Finnegan/ (Signature
January 16, 2025 (Date
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 04/15/2025
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
RODELA, EDUARDO A 2893 136-256000
IC.F(;,{hzllrng%of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
-363). g)aggzt:ag;saﬁi;rlfa[Li(z/e’g’l;f:glstered patent attorneys | WiSSinq Miller LLP

d Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

(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
[ "Fee Address” indication (or "Fee Address" Indication form PTO/ 1iste%, o nar%e will be prii[ed. ¢

W

. 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)
W&W Sens Devices, Inc. Los Altos, CA

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

4a. Fees submiitted: Xlssue Fee [JPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Xl Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account NOAGOO1 25

i

. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

d Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

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 Signarure /IVaN S. Kavrukov/

Ivan S. Kavrukov

Typed or printed name

pate_January 16, 2025

Registration No. 251 161

Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexande, Y oo

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 01/16/2025 12:41:33 PM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68771694 FILING DATE  09/03/2024
CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Ivan Kavrukov
ADDRESS

Documents TOTAL DOCUMENTS: 2
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

309-

0015USCIPDIV_IssueFeeTra 1 Issue Fee Payment (PTO-85B) 408 KB

nsmittal-Final.pdf

309-

0015USCIPDIV_IssueFeelLtr

WithStatementOfAllowance- 2 Miscellaneous Incoming Letter 496 KB
Final.pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

309- 8AAB7CE76E8992CA2444B68989549F47FEFB096D4FBD2333A

0015USCIPDIV_IssueFeeTrans  75565428216E8025E3A58501335123ED5E3D408C9F2D262375
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mittal-Final.pdf EC51F5F566C2269F8FEO1A1EOEE47

309-
0015USCIPDIV_IssueFeelLtrWit
hStatementOfAllowance-
Final.pdf

89F60478599B652FEF7112DBFF86AB2A985D4F3CF5F8759AD
1C8FB1899FEEF6E3320B687DCC29A6BE1ES5A9222821A71715
D2307997AD2F43811C4EF66566A2EE

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.

Samsung Exhibit 1003, Page 8 of 786



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Shih-Yuan WANG et al.

Serial No.: 18/822,880

Examiner: EDUARDO A RODELA

Group Art Unit 2893

Filing Date: 09/03/2024

For: MICROSTRUCTURE ENHANCED ABSORPTION
PHOTOSENSITIVE DEVICES

Conf. No. 5818

31 Hudson Yards, 11* Floor
New York, New York 10001

CERTIFICATE OF ELECTRONIC FILING

Date of Transmission: _January 16. 2025

I hereby certify that this correspondence is being transmitted via
Electronic Filing Services on the date indicated above.

Mary FEllen Finnegan
(Typed or printed name of person signing transmittal)

/Mary Ellen Finnegan/
(Signature of person signing transmittal)

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL LETTER ACCOMPANYING ISSUE FEE PAYMENT

Submitted herewith for filing in the U.S. Patent and Trademark Office are the following:

Part B — Issue Fee Transmittal;
Payment by credit card and Authorization to charge Deposit Account 600125 in
payment of any fee deficiencies;
Applicant Comments to Examiner’s Statement of Reasons for Allowance

The applicant recognizes that in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons

for allowance need not set forth all the details as to why the claims are allowed. In the above identified

Samsung Exhibit 1003, Page 9 of 786



application, the applicant does not concede that the examiner’s stated reasons for allowance are the
only reasons for which the claims are allowable. In particular, the applicant does not concede that all
the recited limitations are necessary to distinguish the prior art of record or to satisfy the requirements
of 35 U.S.C. § 112. In addition, the dependent claims are allowable on their own merits and are
allowable based on a sub-combination of the recited features of the dependent claims and their
respective base claims. Applicant confirms that the claim amendments were made to expedite the grant
of a patent with the allowed claims without prejudice to pursue the subject matter of the original claims
in one or more continuing applications.

If there are any questions regarding this submission, the Examiner is encouraged to contact the
undersigned via telephone at (917) 945-0121. I hereby authorize the USPTO to communicate any
subject matter of this application by electronic mail at [wmdocket@wissingmiller.com]. I understand

that a copy of these communications will be made of record in the application file.

By: /Ivan S. Kavrukov/
Ivan S. Kavrukov
Reg. No. 25,161
Tel. (917) 945-0121

Date: January 16, 2025

Address: (associated with Customer Number: 139982)
31 Hudson Yards, 11" Floor

New York, New York 10001

Attorney’s Telephone No.: (917) 945-0121
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Page 1 of 2

- .0. Box 1450
UNITED STATES _ Al dri VAP22313 - 1450
PATENT AND TRADEMARK OFFICE T, W USpto.gov
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 01/16/2025 12:41:33 PM ZET 309-0015USCIPDIV
Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Application Information
APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)
CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68771694 AUTHORIZED BY Ivan Kavrukov
CUSTOMER # 139982 FILING DATE  09/03/2024
CORRESPONDENCE - FIRST NAMED  Shih-Yuan WANG
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /2892 E20251FC42506969 Mary Ellen Finnegan
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
600125 37 CFR 1.21 (Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2501 UTILITY ISSUE FEE 480.00 1 480.00
TOTAL
AMOUNT: $480.00

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

National Stage of an International Application under 35 U.S.C. 371
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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/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
139982 7590 01/15/2025
Wissing Miller LLP RODELA, EDUARDO A
Industrious at Hudson Yards
31 Hudson Yards, 11th Floor | ART UNIT | PAPER NUMBER |
New York, NY 10001 2893
DATE MAILED: 01/15/2025
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

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

nonprovisional SMALL $480 $0.00 $0.00 $480 04/15/2025

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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

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

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

Page 1 of 3

PTOL-85 (Rev. 11/23)

Samsung Exhibit 1003, Page 13 of 786



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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.

139982 7590 01/15/2025 Certificate of Mailing or Transmission
Wissing Miller LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
Ind . Hud Yard States Postal Service with sufficient postage for first class mail in an envelope
ndustrious at Hudson Yards addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
31 Hudson Yards, 11th Floor USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

New York, NY 10001

(Typed or printed name

(Signature’
(Date’
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818
TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 04/15/2025
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
RODELA, EDUARDO A 2893 136-256000
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
(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
[ "Fee Address” indication (or "Fee Address" Indication form PTO/ 1iste%, o nar%e will be prii[ed. ¢

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

. 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)

d Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

W

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

4a. Fees submiitted: [(Dissue Fee [JPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(1 Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

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

5. Change in Entity Status (from status indicated above)
a Applicant certifying micro entity status. See 37 CFR 1.2 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

. Applicant asserting small entity status. See 37 CFR 1.27 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

| Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818
| EXAMINER |
139982 7590 01/15/2025
Wissing Miller LLP RODELA, EDUARDO A
Industrious at Hudson Yards
31 Hudson Yards, 11th Floor | ART UNIT PAPER NUMBER |
New York, NY 10001 2893

DATE MAILED: 01/15/2025

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 11/23)
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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. 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).

hupsfwww.govindo.govicontent/pk g/ FR-2G13-03-29/pd 201 3-0734 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(¢));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)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 Exhibit 1003, Page 16 of 786



Application No. Applicant(s)
; . 18/822,880 WANG et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
Eduardo A Rodela 2893 Yes

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

1. This communication is responsive to 11/22/2024.
(3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-2 and 4-17 . 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.(7J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) Al b) (J Some* ¢) (] None of the:

1. (O Certified copies of the priority documents have been received.
2. (J Certified copies of the priority documents have been received in Application No.

3. (O 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.[J CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J 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).

6.0J 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)

2. Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. Other .
of Biological Material

4. Interview Summary (PTO-413),

Paper No./Mail Date. .

5. (J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20241219

Samsung Exhibit 1003, Page 17 of 786




Application/Control Number: 18/822,880 Page 2
Art Unit: 2893

DETAILED ACTION
This correspondence is in response to the communications received October 31, 2024,
Claims 1, 2 and 4-17 are pending. This office action is being examined under an expedited
“special” status due to Applicant’s Age, see “Petition Decision” document dated October 28,

2024 in the file wrapper.

Response to Arguments
Support for the newly amended claim 1 limitation of, “wherein at least some of the holes
are elongated along the respective light receiving surfaces”, can be found in J 0249, lines 30-31,
“The pillars, holes, hole(s) in pillar and pillar(s) in holes can have any shape, for example a
rectangular pillar within a round hole, can have any mixture thereof to optimize

enhancement...” and in Fig. 46 and the associated description in the specification.

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.

Priority
The first instance of pillars having recesses formed therein can be found in provisional
application 61/834,873 (dated June 13, 2013), on pg. 39. Therefore, the instant application’s

effective date is June 13, 2013.
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Application/Control Number: 18/822,880 Page 3
Art Unit: 2893

Applicant’s Claim to Figure Comparison
It is noted that this comparison is merely for the benefit of reviewers of this office action
during prosecution, to allow for an understanding of the examiner’s interpretation of the
Applicant’s independent claims as compared to disclosed embodiments in Applicant’s Figures.

No response or comments are necessary from Applicant.
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Application/Control Number: 18/822,880 Page 4
Art Unit: 2893

4900
;.
: . hote Pillar ™y oitiar
Hale " - % S

FIG. 49

Regarding claim 1, the Applicant discloses in Figs. 5B and 49, an integrated structure

comprising:

an array of pillars (“pillars 5247, q 0132) comprising Si, Ge, and/or SiGe alloy
semiconductor material, wherein at least some of the pillars are configured to include
photodetectors and have respective light-receiving surfaces and respective sides (“The PD (and

APO) photosensitive area (defined by the P-I-N or P-I-P-I-N junction area)”,  0132);

wherein at least some of the pillars comprise P-doped and N- doped regions and are
configured to respond to illumination with light in selected visible and infrared wavelengths by
generating electrical charge carriers (“The PD (and APO) photosensitive area (defined by the P-

I-N or P-I-P-1-N junction area)”, { 0132);
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Application/Control Number: 18/822,880 Page 5
Art Unit: 2893

one or more holes that are fabricated as recesses at or under the light-receiving surface of
each of at least some of the pillars, have elongated or other shapes at or parallel to the light-
receiving surfaces, extend into the pillars to a depth of 100 to10000 nm, and are filled at least

partly with solid dielectric material;

wherein at least some of the holes are elongated along the respective light receiving

surfaces (see Figs. 46 and 49, | 0249)

side-isolation comprising solid material between at least portions of the sides of at least

some of the pillars;

a solid dielectric material forming a base dielectric region for the array;

electrical contacts configured to provide electrical pathways coupled electrically to at

least some of the photodetectors, including for selected reverse-biasing thereof;
wherein the presence of said one or more holes increases by a factor of at least 1.1 the

absorption of the light by at least some of the photodetectors relative to like photodetectors

lacking said holes.

REASONS FOR ALLOWANCE

Claims 1, 2 and 4-17 are allowed.
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Application/Control Number: 18/822,880 Page 6
Art Unit: 2893

The following is an Examiner's statement of reasons for allowance: The pillar shaped
photodetector device as recited in the claims of the instant invention fail to be taught by the prior

art cited of interest.

Regarding claim 1, the prior art of Yu et al. (US 2011/0309331) discloses in Fig. 5 and
Lunev et al. (US 2014/0016660) discloses in Fig. 4B, pillar shaped photodetector devices, but
fails to disclose the specific characteristic recited in the claims of the instant invention e.g. the
combination of claimed features of an array of pillars with particular material composition and
NP junction sensitive to visible and infrared wavelengths, one or more holes that are fabricated
as recesses at or under the light receiving surface of at least some of the pillars, wherein at least
some of the holes are elongated along the respective light receiving surfaces, side isolation, solid
dielectric forming base dielectric, electrical contacts and the presence of the holes increase

absorption by a specific amount.

Regarding claim 14, the prior art of Yu et al. (US 2011/0309331) discloses in Figs. 4
and 5, a integrated photoconversion array, but fails to disclose the specific characteristic recited
in the claims of the instant invention e.g. the combination of claimed features of an array of
pillars comprising Si, Ge, and/or alloyed SiGe semiconductor material, the pillars comprise p-
type and n-type doped regions for generating charge carriers, holes in the light receiving surface
of at least some of the pillars, the holes are filled with solid dielectric material, side isolation,
solid dielectric material forming a base dielectric region for the array, electrical contacts, the

presence of holes increases absorption of light by factor of 1.1, and the array is monolithically
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Application/Control Number: 18/822,880 Page 7
Art Unit: 2893

integrated with electronic devices for signal processing and transmission, in conjunction with the
feature of,
“each of the holes has an elongated shape extending in length over less than the width of

the light receiving surface in which the hole is fabricated”.

Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Eduardo A Rodela whose telephone number is (571)272-8797.
The examiner can normally be reached M-F, 8:30-5:00pm ET.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Yara B Green can be reached on (571) 270-3035. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about

filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
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Application/Control Number: 18/822,880 Page 8
Art Unit: 2893

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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Application No. Applicant(s)

18/822,880 WANG etal.

. pyr . E i Al AlA (First Inventor P
Examiner-initiated Inferview Summary Egﬁ;:;e; Rodela U:it to Fi(le) Status "9
2893 Yes 1o0f1

”Eduardo A Rodela Primary Examiner Telephonic
Ivan Kavrukov Attorney of Record

Date of Interview: 19 December 2024

Issues Discussed:

Other

Examiner sought aid in determining support for amendment to claim 1. Support was supplied and the
location noted in the current office action.

JEDUARDO A RODELA/
Primary Examiner, Art Unit 2893

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20241219
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 18/822,880 WANG ef al.
Eduardo A Rodela 2893

CPC - Searched*
Symbol Date Examiner
HO1L31/02019; H01L31/022408; H01L31/02327; HO1L31/02363; EAR
HO1L31/028; HO1L31/035281; H01L31/105; HO1L31/107; HO1L31/ 12/19/2024
0236,02363,0352
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Search Notes

Search Notes Date Examiner
PEZ2E search - see history for complete details 12/19/2024 EAR
Applicant & Inventor search 12/19/2024 EAR
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
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search area 12/19/2024 EAR

U.S. Patent and Trademark Office
Page 1 of 1

Part of Paper No.: 20241219
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |igs5, g0 WANG et al.
H “ “ HH Examiner Art Unit
Eduardo A Rodela 2893
CPC
Symbol Type Version
HO1L 035272 F 2013-01-01
G02B 136 | 2013-01-01
HO1L 66 | 2013-01-01
HO1L 02005 | 2013-01-01
HO1L 02016 | 2013-01-01
HO1L 02019 | 2013-01-01
HO1L 022408 | 2013-01-01
HO1L 022475 | 2013-01-01
HO1L 02327 | 2013-01-01
HO1L 02363 | 2013-01-01
HO1L 024 | 2013-01-01
HO1L 028 | 2013-01-01
HO1L 0284 | 2013-01-01
HO1L 0304 | 2013-01-01
HO1L 03046 | 2013-01-01
HO1L 0312 | 2013-01-01
HO1L 035209 | 2013-01-01
HO1L 035227 | 2013-01-01
HO1L 035281 | 2013-01-01
HO1L 036 | 2013-01-01
HO1L 054 | 2014-12-01
HO1L 0745 | 2013-01-01
HO1L 075 | 2013-01-01
HO1L 077 | 2013-01-01
HO1L 105 | 2013-01-01
HO1L 1055 | 2013-01-01
HO1L 107 | 2013-01-01
HO1L 1075 | 2013-01-01
HO1L 1804 | 2013-01-01
HO1L 1808 | 2013-01-01
HO1L 1812 | 2013-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 16
gwaﬁgggisgéfkﬁ/nit 2893 19 December 2024 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 46, 49
U.S. Patent and Trademark Office Part of Paper No.: 20241219
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig5, g0 WANG et al.
H “ “ HH Examiner Art Unit
Eduardo A Rodela 2893

CPC

Symbol Type Version

HO1L 31 184 | 2013-01-01

HO1L 31 1844 | 2013-01-01

G02B 6 122 | 2013-01-01

YO2E 10 548 A 2013-01-01

G02B 2006 12097 A 2013-01-01

G02B 2006 12176 A 2013-01-01

HO1L 2223 6627 A 2013-01-01

YO2E 10 52 A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 16
/EDUARDO A RODELA/ 19 December 2024 ! . A
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 46, 49
U.S. Patent and Trademark Office Part of Paper No.: 20241219
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/822,880 WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1L 0232
HO1L 0352
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 16

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

(Primary Examiner)

19 December 2024 O.G. Print Claim(s)| O.G. Print Figure

(Date) 1 46, 49

U.S. Patent and Trademark Office

Part of Paper No.: 20241219
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/822,880 WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893

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

(Assistant Examiner)

CLAIMS
Final |Original|Final OriginallFinaI Original|Final [Original|Final |Original|Final OriginallFinaI Original|Final [Original
1 1 9 10
2 2 10 11
3 11 12
3 4 12 13
4 5 13 14
5 6 14 15
6 7 15 16
7 8 16 17
8 9
NONE

Total Claims Allowed:

(Date) 16

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

(Primary Examiner)

19 December 2024

O.G. Print Claim(s) | O.G. Print Figure
(Date) 1 46, 49

U.S. Patent and Trademark Office

Page 4 of 4

Part of Paper No.: 20241219
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16528958 has PRO of 62724449 08/29/2018
16528958 has PRO of 62719689 08/19/2018
16528958 has PRO of 62717750 08/10/2018
16528958 has PRO of 62716310 08/08/2018
16528958 has PRO of 62713455 08/01/2018

16528958 is a CIP of PCT/US2018/043289 07/23/2018
16528958 is a CIP of 16042535 07/23/2018 PAT 10700225

16042535 has PRO of 62682909 06/09/2018
16042535 has PRO of 62677609 05/29/2018
16042535 has PRO of 62675130 05/22/2018

16528958 is a CIP of 15979821 05/15/2018 PAT 10624300

16042535 has PRO of 62669194 05/09/2018
16042535 has PRO of 62666005 05/02/2018
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16042535 has PRO of 62662217 04/24/2018
16042535 has PRO of 62659072 04/17/2018
16042535 has PRO of 62659067 04/17/2018
16042535 has PRO of 62652830 04/04/2018
16042535 has PRO of 62651087 03/31/2018
16042535 has PRO of 62651053 03/30/2018
16042535 has PRO of 62646871 03/22/2018
16042535 has PRO of 62645810 03/21/2018
16042535 has PRO of 62643010 03/14/2018
16042535 has PRO of 62640522 03/08/2018
16042535 has PRO of 62639920 03/07/2018
16042535 has PRO of 62639472 03/06/2018
16042535 has PRO of 62639356 03/06/2018
16042535 has PRO of 62637945 03/02/2018
16042535 has PRO of 62634692 02/23/2018
16042535 has PRO of 62633514 02/21/2018
16042535 has PRO of 62631630 02/17/2018
16042535 has PRO of 62628764 02/09/2018
16042535 has PRO of 62623971 01/30/2018
16042535 has PRO of 62615314 01/09/2018
16042535 has PRO of 62607860 12/19/2017
16042535 has PRO of 62599246 12/15/2017
16042535 has PRO of 62591072 11/27/2017

16042535 is a CIP of 15797821 10/30/2017 PAT 10446700
16528958 is a CON of 15797821 10/30/2017 PAT 10446700

15979821 has PRO of 62561869 09/22/2017
16042535 has PRO of 62561869 09/22/2017
16042535 has PRO of 62556426 09/10/2017
15979821 has PRO of 62556426 09/10/2017
15979821 has PRO of 62553844 09/02/2017
16042535 has PRO of 62553844 09/02/2017
15979821 has PRO of 62547728 08/18/2017
16042535 has PRO of 62547728 08/18/2017
16042535 has PRO of 62542243 08/07/2017
15979821 has PRO of 62542243 08/07/2017
16042535 has PRO of 62540524 08/02/2017
15979821 has PRO of 62540524 08/02/2017
15979821 has PRO of 62535801 07/21/2017
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16042535 has PRO of 62535801 07/21/2017

15979821 has PRO of 62533603 07/17/2017

15979821 has PRO of 62533078 07/16/2017

15979821 has PRO of 62530281 07/09/2017

15979821 has PRO of 62527962 06/30/2017

15979821 has PRO of 62522169 06/20/2017

15979821 has PRO of 62521504 06/18/2017

15979821 has PRO of 62514889 06/04/2017

15979821 has PRO of 62510249 05/23/2017

15979821 has PRO of 62509093 05/20/2017

15979821 has PRO of 62505974 05/14/2017

15979821 has PRO of 62500581 05/03/2017

15979821 has PRO of 62488998 04/24/2017

15979821 has PRO of 62487606 04/20/2017

15979821 has PRO of 62484474 04/12/2017

15979821 has PRO of 62474179 03/21/2017

15979821 has PRO of 62465734 03/01/2017

16528958 is a CIP of PCT/US2016/067977 12/21/2016
15979821 is a CIP of PCT/US2016/067977 12/21/2016
15979821 is a CIP of 15309922 11/09/2016 PAT 9818893
15979821 is a CIP of 14947718 11/20/2015 PAT 10622498
16528958 is a CIP of 14947718 11/20/2015 PAT 10622498
15309922 is a CON of 14945003 11/18/2015 PAT 9525084
15309922 is a CON of 14943898 11/17/2015 PAT 9530905
15309922 is a 371 of PCT/US2015/061120 11/17/2015
14943898 has PRO of 62232716 09/25/2015

14945003 has PRO of 62232716 09/25/2015

14943898 has PRO of 62213556 09/02/2015

14945003 has PRO of 62213558 09/02/2015

14943898 has PRO of 62209311 08/24/2015

14945003 has PRO of 62209311 08/24/2015

14943898 has PRO of 62205717 08/15/2015

14945003 has PRO of 62205717 08/15/2015

14943898 has PRO of 62199607 07/31/2015

14945003 has PRO of 62199607 07/31/2015

14945003 has PRO of 62197120 07/27/2015

14943898 has PRO of 62197120 07/27/2015

14945003 has PRO of 62188876 07/06/2015
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14943898 has PRO of 62188876 07/06/2015
14943898 has PRO of 62182602 06/21/2015
14945003 has PRO of 62182602 06/21/2015
14943898 has PRO of 62175855 06/15/2015
14945003 has PRO of 62175855 06/15/2015
14945003 has PRO of 62174498 06/11/2015
14943898 has PRO of 62174498 06/11/2015
14943898 has PRO of 62171915 06/05/2015
14945003 has PRO of 62171915 06/05/2015
14943898 has PRO of 62157876 05/06/2015
14945003 has PRO of 62157876 05/06/2015
14943898 has PRO of 62154675 04/29/2015
14945003 has PRO of 62154675 04/29/2015
14945003 has PRO of 62153443 04/27/2015
14943898 has PRO of 62153443 04/27/2015
14943898 has PRO of 62139511 03/27/2015
14945003 has PRO of 62139511 03/27/2015
14945003 has PRO of 62111582 02/03/2015
14943898 has PRO of 62111582 02/03/2015
14945003 has PRO of 62100025 01/05/2015
14943898 has PRO of 62100025 01/05/2015
14943898 has PRO of 62090879 12/11/2014
14945003 has PRO of 62090879 12/11/2014
14943898 has PRO of 62081583 11/19/2014ABN
14945003 has PRO of 62081538 11/18/2014
14947718 is a CON of PCT/US2014/039208 05/22/2014
PCT/US2018/043289 has PRO of 61905109 11/15/2013
PCT/US2018/043289 has PRO of 61843021 07/04/2013
PCT/US2018/043289 has PRO of 61834873 06/13/2013
PCT/US2018/043289 has PRO of 61826446 05/22/2013
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED**
09/12/2024
** SMALL ENTITY **
STATE OR COUNTRY
UNITED STATES
ADDRESS
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Wissing Miller LLP
Industrious at Hudson Yards
31 Hudson Yards, 11th Floor
New York, NY 10001
UNITED STATES

FILING FEE RECEIVED

$664
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Receipt date:

Doc code: IDS

12/05/2024

Doc description: Information Disclosure Statement (IDS) Filed

18/822,880 - GAU: 2893

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

18822880

Filing Date

2024-09-03

First Named Inventor | Shih-Yuan WANG

Art Unit

‘2893

Examiner Name

| EDUARDO A RODELA

Attorney Docket Number

‘ 309-0015USCIPDIV

U.S.PATENTS
Examiner]| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5315147 1994-05-24 Solomon

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20190001989 2019-01-17 Wang
2 20180102442 2018-04-12 Wang

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant T
Initial* No | Number3 Code?| Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 8905043 WO 1989-06-01 Santa Barbara Research D
Center
2 2018508970 JP 2018-03-29 [ W&Wsens Devices Inc. ]

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Receipt date: 12/05/2024 18/822,880 - GAU: 2893

Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT AUt |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

3 02502326 P 1990-07-26 Santa Barbara Research D
Center

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner]| Cite
Initials* | No

1 Japanese Office Action for application number 2020-131831, dated October 7, 2024. |:|

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

Examiner Signature JEDUARDC A RODELA/ Date Considered 12/19/2024

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

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.

EFS Web 2.1.18
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Receipt date: 12/05/2024 18/822,880 - GAU: 2893

Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT AUt |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-12-05

Name/Print lvan S. Kavrukov Registration Number 25,161

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/05/2024 18/822,880 - GAU: 2893

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PE2E SEARCH - Search History (Prior Art)

Search Query

DBs

Default
Operator

Plurals

Ref # Hits
L40 36
L41 36

((US-11282970-B1 OR
US-9515218-B2 OR
US-8384007-B2 OR
US-9793439-B2 OR
US-9312448-B2 OR
US-9196763-B2 OR
US-8835905-B2 OR
US-8970751-B2 OR
US-9362459-B2 OR
US-7833425-B2 OR
US-8592949-B2 OR
US-5759292-A OR US-
7276749-B2).did. AND
USPT.dbnm.) OR ((US-
20130125965-A1 OR
US-20130112256-A1
OR US-20120313078-
A1 OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1 OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1 OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1 OR US-
20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1 OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
OR US-20110281078-
A1 OR US-
20100116332-A1 OR
US-20140125851-
A1).did. AND
PGPB.dbnm.)

((US-11282970-B1 OR
US-9515218-B2 OR
US-8384007-B2 OR
US-9793439-B2 OR
US-9312448-B2 OR

US-9196763-B2 OR

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

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

ON

ON

12/19/2024 05:03:41 PM
Workspace: 18822880

British Time Stamp
Equivalents
ON 2024/12/17
11:12 AM
ON 2024/12/19
02:38 PM
Page 1 of 18
ER
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US-8835905-B2 OR
US-8970751-B2 OR
US-9362459-B2 OR
US-7833425-B2 OR
US-8592949-B2 OR
US-5759292-A OR US-
7276749-B2).did. AND
USPT.dbnm.) OR ((US-
20130125965-A1 OR
US-20130112256-A1
OR US-20120313078-
A1 OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1 OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1 OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1 OR US-
20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1 OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
OR US-20110281078-
A1 OR US-
20100116332-A1 OR
US-20140125851-

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

A1).did. AND
PGPB.dbnm.)
L42 17 ("3620829" | "4078945" [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
| "4227942" | "4640001" |USOCR) 03:17 PM
| "4675466".pn. OR
("5759292").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L43 3 ((("W&amp;W" near3 |(US-PGPUB; USPAT) |OR ON ON 2024/12/19
("SENS") near3 03:20 PM
("DEVICES") near3
("INC")).AS,AANM.
L44 863 (("WANG") near3 (US-PGPUB; USPAT; [OR ON ON 2024/12119
("Shih-Yuan")) OR USOCR; EPO; JPO; 03:20 PM
(("WANG") near3 DERWENT)
("Shih-Ping™))).INV.
L45 84115 (HO1L31/02019 OR (US-PGPUB; USPAT; |OR ON ON 2024/12/19
HO01L31/022408 OR USOCR; FIT (AU, AP, 03:20 PM
12/19/2024 05:03:41 PM Page 2 of 18
Workspace: 18822880 ER
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L46 2293797

L47 30927299

L48 191

HO01L31/02327 OR
HO01L31/02363 OR
HO01L31/028 OR
H01L31/035281 OR
HO1L31/105 OR
HO1L31/107).cpc.

(light OR infrared OR
"IR") WITH (pillar OR
column$2 OR cylinder)

(aperture$1 OR gaps
OR void OR divot)

("20050092925"["20050
184354"("20070092192
""20070190434"["2008
0047604"|"2008021874
0"["20080248608"|"200
80265449"["200810125
82"["20090188557"|"20
090267049"["20100029
067"["20100126548"["2
0100193768"|"2010019
7068"["20100221866"|"

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

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

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

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM

12/19/2024 05:03:41 PM
Workspace: 18822880

Page 3 of 18
ER
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L49

L50

L51

101

31537

20100313941"["201201
93676"["20120292676"|
"20130207222"["20140
001528"["20150041965
""20160225631"["4571
559"["4637129"|"47164
49"|"5451767"|"545732
7A"|"5625636"|"575705
7"["5886374""6027956"
"6177289"|"6667528""
7115971"|"7397101"["7
495306"|"7601597"|"76
74563""7772615""779
5064"|"7893348"["7898
052"["7972934"|"81146
95"'8129710"|"843637
0""8357960"["2005009
2925"["20050184354"|"
20060218740"["200700
92192"["20080265449"|
"20090188557""20100
126548"["20100193766
""20100197068"["4637
129""5457327""71159
71""7397101""750159
7'"7674563""7795064"
"7893346"|"8129710").
PN.

("20070190434"["20080
047604"["20080248608
""20081012582"["2009
0267049"|"2010002906
7'"20100221866"["201
00313941"["201201936
76""20120292676"|"20
130207222"|"20140001
528"['20150041965"["2
0160225631"|"4571559
""4716449""5451767"|"
5625636"|"5757057"["5
886374""6027956""61
77289""6667528"'749
5306"|"7772615""7898
052"["7972934"|"81146
95""8357960"|"843637
0").PN.

"20070007621"

H01L31/0236,02363,03
52.cpc.

RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L52 95452 L5 OR L14 (US-PGPUB; USPAT; |OR ON ON 2024/12/19
USOCR; FIT (AP, AT, 03:20 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L53 1111 (@rlpd<="20131115" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20131115" AU, BE, BG, BR, BY,
OR @pd<="20131115" |CA, CH, CN, CS, CU,
OR @ad<="20131115") [CZ, DD, DE, DK, EA,
AND L15 AND L7 AND |EE, EP, ES, FI, FR, GB,
L6 HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L54 391 (@rlpd<="20131115" (US-PGPUB; USPAT; [OR ON ON 2024/12119
OR USOCR) 03:20 PM
@rlad<="20131115"
OR @pd<="20131115"
OR @ad<="20131115")
AND L15 AND L7 AND
L6
L55 508 ("1918848" | "3903427" [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
| "4017332" | "4292512" [USOCR) 03:20 PM
| "4316048" | "4357415"
| "4387265" | "4394571"
| "4400221" | "4443890"
| "4513168" | "4531055"
| "4620237" | "4678772"
| "4827335" | "4846556"
| "4857973" | "4876586"
| "4880613" | "4896941"
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| "4950625" | "4971928"
| "4972244" | "4990988"
| "5071490" | "5081049"
| "5096520" | "5124543"
| "5217911" | "5247349"
| "5272518" | "5311047"
| "5347147" | "5362972"
| "5374841" | "5391896"
| "5401968" | "5449626"
| "5468652" | "5602661"
| "5612780" | "5671914"
| "5696863" | "5723945"
| "5747796" | "5767507"
| "5798535" | "5844290"
| "5853446" | "5857053"
| "5877492" | "5880495"
| "5885881" | "5900623"
| "5943463" | "5968528"
| "6013871" | "6033582"
| "6037243" | "6046466"
| "6074892" | "6100551"
| "6270548" | "6301420"
| "6326649" | "6388243"
| "6388648" | "6407439"
| "6459034" | "6463204"
| "6542231" | "6563995"
| "6566723" | "6680216"
| "6709929" | "6720594"
| "6771314" | "6805139"
| "6812473" | "6904187"
| "6927145" | "6960526"
| "6967120" | "6969899"
| "6987258" | "6996147"
| "7052927" | "7064372"
| "7105428" | "7106938"
| "7109517" | "7153720"
| "7163659" | "7192533"
| "7208783" | "7230286"
| "7235475" | "7241434"
| "7253017" | "7254151"
| "7262400" | "7265328"
| "7272287" | "7285812"
| "7306963" | "7307327"
| "7311889" | "7326915"
| "7330404" | "7335962"
| "7336860" | "7339110"
| "7358583" | "7381966"
| "7388147" | "7416911"
| "7446025" | "7462774"
| "7471428" | "7491269"
| "7507293" | "7521322"
| "7524694" | "7582587"
| "7582857" | "7598482"
| "7622367" | "7626685"
| "7646138" | "7646943"
| "7647695" | "7649665"
| "7655860" | "7663202"
| "7692860" | "7704806"
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| "7713779" | "7719678"
| "7719688" | "7732769"
| "7732839" | "7736954"
| "7740824" | "7790495"
| "7872324" | "7888155"
| "7902540" | "7948555"
| "8030729" | "8035184"
| "8049203" | "8063450"
| "8067299" | "8067736"
| "8084728" | "8093675"
| "8118170" | "8143658"
| "8154127" | "8193524"
| "8208776" | "8212136"
| "8212138" | "8222705"
| "8242353" | "8269985"
| "8274039" | "8299472"
| "8330090" | "8384007"
| "8455857" | "8471190"
| "8514411" | "8546742"
| "8748799" | "8766272"
| "8791470" | "8810808"
| "8835831" | "8866065"
| "9000353" |
"20020003201" |
"20020020846" |
"20020021879" |
"20020071468" |
"20020104821" |
"20020109082" |
"20020117675" |
"20020130311" |
"20020172820" |
"20030003300" |
"20030006363" |
"20030077907" |
"20030089899" |
"20030103744" |
"20030132480" |
"20030160176" |
"20030189202" |
"20030227090" |
"20040011975" |
"20040021062" |
"20040026684" |
"20040058058" |
"20040065362" |
"20040075464" |
"20040095658" |
"20040109666" |
"20040114847" |
"20040118337" |
"20040118377" |
"20040122328" |
"20040124366" |
"20040155247" |
"20040156610" |
"20040160522" |
"20040180461" |
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"20040213307" |
"20040217086" |
"20040223681" |
"20040241965" |
"20040252957" |
"20040261840" |
"20050009224" |
"20050035381" |
"20050082676" |
"20050087601" |
"20050095699" |
"20050109388" |
"20050116271" |
"20050133476" |
"20050161662" |
"20050164514" |
"20050190453" |
"20050201704" |
"20050218468" |
"20050224707" |
"20050242409" |
"20050284517" |
"20060011362" |
"20060027071" |
"20060038990" |
"20060113622" |
"20060115230" |
"20060121371" |
"20060146323" |
"20060162766" |
"20060180197" |
"20060208320" |
"20060257071" |
"20060260674" |
"20060273262" |
"20060273389" |
"20060284118" |
"20070012980" |
"20070012985" |
"20070023799" |
"20070025504" |
"20070029545" |
"20070052050" |
"20070076481" |
"20070082255" |
"20070099292" |
"20070104441" |
"20070107773" |
"20070108371" |
"20070114622" |
"20070120254" |
"20070126037" |
"20070137697" |
"20070138376" |
"20070138380" |
"20070138459" |
"20070139740" |
"20070140638" |
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"20070145512" |
"20070148599" |
"20070152248" |
"20070155025" |
"20070164270" |
"20070170418" |
"20070172623" |
"20070172970" |
"20070187787" |
"20070196239" |
"20070200054" |
"20070205483" |
"20070217754" |
"20070228421" |
"20070238265" |
"20070238285" |
"20070241260" |
"20070246689" |
"20070248958" |
"20070272828" |
"20070278500" |
"20070285378" |
"20070290193" |
"20070290265" |
"20080001498" |
"20080006319" |
"20080006891" |
"20080029701" |
"20080036038" |
"20080044984" |
"20080047601" |
"20080047604" |
"20080055451" |
"20080065451" |
"20080073742" |
"20080079022" |
"20080079076" |
"20080083963" |
"20080088014" |
"20080090401" |
"20080092938" |
"20080096308" |
"20080108170" |
"20080116537" |
"20080128760" |
"20080137188" |
"20080143906" |
"20080145965" |
"20080149914" |
"20080149944" |
"20080157253" |
"20080166883" |
"20080169017" |
"20080169019" |
"20080173615" |
"20080178924" |
"20080188029" |
"20080191278" |
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"20080191298" |
"20080211945" |
"20080218740" |
"20080224115" |
"20080225140" |
"20080233280" |
"20080237568" |
"20080246020" |
"20080246123" |
"20080248304" |
"20080251780" |
"20080258747" |
"20080260225" |
"20080264478" |
"20080266556" |
"20080266572" |
"20080271783" |
"20080277646" |
"20080283728" |
"20080283883" |
"20080297281" |
"20080311693" |
"20080311712" |
"20090001498" |
"20090020150" |
"20090020687" |
"20090032687" |
"20090046362" |
"20090046749" |
"20090050204" |
"20090052029" |
"20090057650" |
"20090072145" |
"20090104160" |
"20090120498" |
"20090121136" |
"20090127442" |
"20090146198" |
"20090151782" |
"20090152664" |
"20090153961" |
"20090165844" |
"20090173976" |
"20090179225" |
"20090179289" |
"20090188552" |
"20090189144" |
"20090189145" |
"20090194160" |
"20090199597" |
"20090201400" |
"20090206405" |
"20090211622" |
"20090223558" |
"20090224245" |
"20090224349" |
"20090230039" |
"20090233445" |
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"20090242018" |
"20090243016" |
"20090244514" |
"20090260687" |
"20090261438" |
"20090266418" |
"20090266974" |
"20090272423" |
"20090278998" |
"20090289320" |
"20090305454" |
"20100006817" |
"20100019252" |
"20100019296" |
"20100019355" |
"20100025710" |
"20100078055" |
"20100078056" |
"20100090341" |
"20100101633" |
"20100104494" |
"20100110433" |
"20100116976" |
"20100126573" |
"20100127153" |
"20100132779" |
"20100133986" |
"20100136721" |
"20100148221" |
"20100163714" |
"20100163941" |
"20100178018" |
"20100186809" |
"20100187404" |
"20100200065" |
"20100207103" |
"20100218816" |
"20100229939" |
"20100230653" |
"20100237454" |
"20100240104" |
"20100244108" |
"20100244169" |
"20100249877" |
"20100258184" |
"20100276572" |
"20100277607" |
"20100282314" |
"20100295019" |
"20100302440" |
"20100304061" |
"20100308214" |
"20100313952" |
"20100319763" |
"20100320444" |
"20110018424" |
"20110036396" |
"20110037133" |
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"20110049572" |
"20110050042" |
"20110057231" |
"20110057234" |
"20110057286" |
"20110080508" |
"20110084212" |
"20110127490" |
"20110133060" |
"20110133160" |
"20110135814" |
"20110139176" |
"20110146771" |
"20110147870" |
"20110180894" |
"20110195577" |
"20110220191" |
"20110226937" |
"20110248315" |
"20110249219" |
"20110249322" |
"20110253982" |
"20110272014" |
"20110297214" |
"20110309237" |
"20110309240" |
"20110309331" |
"20110315988" |
"20110316106" |
"20120006390" |
"20120009714" |
"20120014837" |
"20120029328" |
"20120031454" |
"20120060905" |
"20120075513" |
"20120153124" |
"20120192939" |
"20120196383" |
"20120196401" |
"20120240999" |
"20120258563" |
"20120280345" |
"20120298843" |
"20120313078" |
"20120318336" |
"20120322164" |
"20130000704" |
"20130020620" |
"20130037100" |
"20130112256" |
"20130125965" |
"20130174904" |
"20130220406" |
"20130341749" |
"20140045209" |
"20140096816" |
"20140117401" |
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L56

L57

L58

L59

L60

L61

L62

386

38

36

214

"20150171272").pn.
AND (PGPB | USPT |
USOC).dbnm.

"9312448" pn.

(@rlpd<="20130613"
OR
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L15 AND L7 AND
L6

("6946682" | "7601993"
| "7923753" | "8525227"
| "8604511" | "8735941"
| "8941146" | "8969198"
| "9660043" |
"20020142548" |
"20070187677" |
"20080173898" |
"20080217625" |
"20080258150" |
"20090035884" |
"20090127575" |
"20090212276" |
"20100059781" |
"20110018024" |
"20110143507" |
"20110198641" |
"20110233520" |
"20110233596" |
"20120049152" |
"20120119189" |
"20120235204" |
"20120248500" |
"20130026519" |
"20130320352" |
"20140016660" |
"20140264454").pn. OR
("9793439").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(@rlpd<="20130613"
OR
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L21

"20110309331"
"20140016660"

(texture OR recesses
OR divots OR holes)
WITH surface WITH

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB)
(US-PGPUB)

(US-PGPUB)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM
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(diode) WITH (absorb$3
OR absorption OR
efficiency) WITH light
L63 277 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L25
L64 1996 (textur$3 OR texturized) [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
WITH (("1" OR "10" OR |USOCR) 03:20 PM
"20" OR "30 OR "40 OR
"50") NEAR
(nanometer$1 OR
"nm"))
L65 245 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/119
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") [CZ, DD, DE, DK, EA,
AND L27 AND L14 EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)
L66 76 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/119
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L27 AND L14
L67 594 (textur$3 OR texturized) | (US-PGPUB; USPAT; |OR ON ON 2024/12/19
WITH surface WITH USOCR) 03:20 PM
(increas$3 NEAR
(efficiency OR absorb$3
OR absorption))
L68 78 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
L69 36 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
AND (percent$3 OR
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"%")
L70 0 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND (L14
SAME (percent$3 OR
"%"))
L71 0 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") [CZ, DD, DE, DK, EA,
AND L30 AND (L14 EE, EP, ES, FI, FR, GB,
SAME (percent$3 OR [HR, HU, ID, IE, IL, IS,
"%")) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L72 7638562 [(signal NEAR (US-PGPUB; USPAT; |OR ON ON 2024/12/19
process$3) AND (output| USOCR; FIT (AU, AP, 03:20 PM
OR transmission) AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L73 244 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L14 AND L35
L74 4526 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND L35
L75 747 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
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@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND ((signal
NEAR process$3) AND
(output OR
transmission)) AND
monolithic$4

L76 0 (L2 OR L3 OR L15) (US-PGPUB; USPAT; |AND ON ON 2024/12/19
AND ((integrated NEAR |USOCR; FIT (AU, AP, 03:20 PM
structure)(array)(pillars) |AT, BE, BG, BR, BY,

(holes)(p-doped)(n- CA, CH, CN, CS, CU,
doped)(light NEAR CZ, DD, DE, DK, EA,
receiving NEAR EE, EP, ES, FI, FR, GB,
surfaces)(visible)(infrare [HR, HU, ID, IE, IL, IS,
d)(wavelengths)(photos |IT, JP, KR, LT, LU, LV,
ensitive NEAR MA, OA, RU, SU, WO,
area)(charge NEAR MC, MD, MY, NL, NO,
carriers)(holes)(recesse |NZ, PH, PL, PT, RO,
s)(side NEAR RS, SE, SG, SI, SK,
isolation)(base NEAR |TH, TN, TR, TW, UA,
dielectric)(electrical VN); FPRS; EPO;
NEAR JPO; DERWENT;
contacts)(factor)(increa |IBM_TDB)
se)(abosorption)("1.1").

clm.

L77 36 ((US-11282970-B1 OR |(US-PGPUB; USPAT; |OR ON ON 2024/12/19
US-9515218-B2 OR USOCR; FIT (AU, AP, 03:20 PM
US-8384007-B2 OR AT, BE, BG, BR, BY,

US-9793439-B2 OR CA, CH, CN, CS, CU,
US-9312448-B2 OR CZ, DD, DE, DK, EA,
US-9196763-B2 OR EE, EP, ES, FI, FR, GB,
US-8835905-B2 OR HR, HU, ID, IE, IL, IS,
US-8970751-B2 OR IT, JP, KR, LT, LU, LV,
US-9362459-B2 OR MA, OA, RU, SU, WO,
US-7833425-B2 OR MC, MD, MY, NL, NO,
US-8592949-B2 OR NZ, PH, PL, PT, RO,
US-5759292-A OR US- [RS, SE, SG, SI, SK,
7276749-B2).did. AND |TH, TN, TR, TW, UA,
USPT.dbnm.) OR ((US- [VN); FPRS; EPO;
20130125965-A1 OR  [JPO; DERWENT;
US-20130112256-A1 IBM_TDB)
OR US-20120313078-
A1OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1OR US-
12/19/2024 05:03:42 PM Page 16 of 18
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L78 36

20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
OR Us-20110281078-
A1 OR US-
20100116332-A1 OR
US-20140125851-
A1).did. AND
PGPB.dbnm.)

((US-11282970-B1 OR
US-9515218-B2 OR
US-8384007-B2 OR
US-9793439-B2 OR
US-9312448-B2 OR
US-9196763-B2 OR
US-8835905-B2 OR
US-8970751-B2 OR
US-9362459-B2 OR
US-7833425-B2 OR
US-8592949-B2 OR
US-5759292-A OR US-
7276749-B2).did. AND
USPT.dbnm.) OR ((US-
20130125965-A1 OR
US-20130112256-A1
OR US-20120313078-
A1 OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1 OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1 OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1 OR US-
20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1 OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
OR US-20110281078-

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

OR

ON

ON

2024/12/19
03:20 PM

12/19/2024 05:03:42 PM
Workspace: 18822880
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L79

17

A1 OR US-
20100116332-A1 OR
US-20140125851-
A1).did. AND
PGPB.dbnm.)

("3620829" | "4078945"
| "4227942" | "4640001"
| "4675466").pn. OR
("5759292").urpn. AND
(PGPB | USPT |

USOC).dbnm.

(US-PGPUB; USPAT;
USOCR)

OR

ON

ON

2024/12/19
03:20 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

(L43 OR L44 OR L52)
AND
((array)(pillars)(semicon
ductor)(photodetectors)(
light-receiving NEAR
surfaces)(P-doped)(N-
doped)(regions)(visible)
(infrared)(wavelengths)(
electrical NEAR charge
NEAR
carriers)(holes)(recesse
s)(elongated)(depth)(iso
lation)(solid NEAR
dielectric NEAR
material)(absorption)(fa
ctor)).clm.

(US-PGPUB; USPAT)

AND

ON

ON

2024/12119
05:03 PM

12/19/2024 05:03:42 PM
Workspace: 18822880

Page 18 of 18
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

11/18/2024

18/822,880 - GAU: 2893

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 18822880
Filing Date 2024-09-03
First Named Inventor | Shih-Yuan WANG

Art Unit | 2803

Examiner Name | EDUARDO A RODELA

Attorney Docket Number

‘ 309-0015USCIPDIV

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)_(&_lm*lner Cite Patent Number Kind Issue Date N""T‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code1 of cited Document

Figures Appear

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 20080083963 2008-04-10 Hsu

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant T5
Initial* No | Number3 Codez2| Coded| Date pp Passages or Relevant

Document .

Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials No . . -
publisher, city and/or country where published.
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Receipt date: 11/18/2024 18/822,880 - GAU: 2893

Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT AUt |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature JEDUARDD A RODELA/ Date Considered 12/19/2024

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

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

Standard ST.3). 2 For Japanese patent documents, he year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.
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Receipt date: 11/18/2024 18/822,880 - GAU: 2893

Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT AUt |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-11-18

Name/Print lvan S. Kavrukov Registration Number 25,161

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 11/18/2024 18/822,880 - GAU: 2893

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
lexandria, Virginia 22313-1450

WWW.USpto.g0V.
[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV
CONFIRMATION NO. 5818
139982 PUBLICATION NOTICE

I

Industious o Huson Yards VAR

31 Hudson Yards, 11th Floor
New York, NY 10001

Date Mailed: 12/26/2024

Title:MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Publication No.US-2024-0429332-A1
Publication Date:12/26/2024

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be viewed using the USPTQO's publicly available Searchable Databases via the Patent
Public Search tool at www.uspto.gov. The direct link to access the Patent Public Search tool is currently
https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.html.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the dates
of receipt of correspondence filed in the Office, may also be accessed via the Internet through Patent Center,
the USPTO’s electronic patent application filing and management system. The direct link to access this status
information is currently https:/patentcenter.uspto.gov/. Prior to publication, such status information is confidential
and may only be obtained by applicant using the private side of Patent Center.

Further assistance in electronically accessing the publication, or about Patent Center, is available by calling the
Patent Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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P.O. Box 1450
Alexandria, VA 22313 - 1450
www.uspto.gov

UNITED STATES
PATENT AND TRADEMARK UOFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

RECEIPT DATE / TIME
12/05/2024 12:31:36 PM Z ET

ATTORNEY DOCKET #
309-0015USCIPDIV

APPLICATION #
18/822,880

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68240468 FILING DATE  09/03/2024

CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG

INVENTOR
CORRESPONDENCE AUTHORIZED BY  Ivan Kavrukov
ADDRESS

Documents TOTAL DOCUMENTS: 6

SIZE
DOCUMENT PAGES DESCRIPTION (KB)
309-
0015USCIPDIV_IDSTransmit 1 Transmittal Letter 89 KB
tal-Final.pdf
JPA02502326.pdf 13 Foreign Reference 715 KB
JapaneseOfficeActionWithTr .
anslation2020-131831.pdf 21 Non Patent Literature 446 KB
JPA2018508970-.pdf 141 Foreign Reference 17822 KB
309-0015USCIPDIV_1449- 4 Information Disclosure 1010 KB
Final.pdf Statement (IDS) Form (SB08)
WO1989005043A1 .pdf 20 Foreign Reference 942 KB
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JPA02502326.pdf
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JPA2018508970-.pdf

309-0015USCIPDIV_1449-
Final.pdf

WO1989005043A1.pdf

Page 2 of 2

MESSAGE DIGEST(SHA-512)

9DF1BB0D2B4CDAFA4F021BF3603E2A41ADCF7584EC866081
1A48D1EDDA47C39CS00EEBEB23285F4F77A0991147AA893E
97E341DAD9C5497156F5F9960FAB41CE

EA1D97BC6C4620B731A7677483F102C51F732204647CD935C
C64DE07072680CF315DD06F48F63658C0DA5D89CB2D16BDA
5B6DAD68A455CBBE2F531139F3DBD09

6A1743A978363E673A6CCC1EA8F34B72455D16E25180DA5C4
0A3B71C70681283413025ED5820C4E7F442FB77AF0A8971B11
4DA31DFE7D6917FF54A2CA972EA76

84B7ECFA2FFDF07DB659F66A131073DCF320573DB8EC6F10
DAA4B7A4F074CB98CF31DB757702F5CEF7FB68AE7179CDB2
8FF6CE849FA090F63F7678EA7CA21472

9433C011DAD2F0A119D1A7E02E79DD1C7533D117C8AB9287
402383B043C7ADAA2913033C389E0E8780DEE540FAFE311CA
F7AB40187BF9C63A26D14FDE6DOC24E

3D40088EC454A61274BE224417E066CBOF33BD728AAB609B7
BBBEEBASACA9844EEC41A5FFOBF89326951FEO0AA286AD953
8DD039FC5027FD2ECD02EB2B804EF62

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

T . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18822880

Filing Date 2024-09-03

INFORMATION DISCLOSURE

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

First Named Inventor | Shih-Yuan WANG
Art Unit ‘ 2893
Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

U.S.PATENTS
Examiner]| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5315147 1994-05-24 Solomon

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20190001989 2019-01-17 Wang
2 20180102442 2018-04-12 Wang

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant T
Initial* No | Number3 Code?| Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 8905043 WO 1989-06-01 Santa Barbara Research D
Center
2 2018508970 JP 2018-03-29 [ W&Wsens Devices Inc. ]
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Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT  ———
L it | 2893
( Not for submission under 37 CFR 1.99)
Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

Santa Barbara Research
]

3 02502326 JP 1990-07-26
Center

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

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner]| Cite
Initials* | No

1 Japanese Office Action for application number 2020-131831, dated October 7, 2024. |:|

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.
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Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT  ———
L it | 2893
( Not for submission under 37 CFR 1.99)
Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-12-05

Name/Print lvan S. Kavrukov Registration Number 25,161

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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tin-selenide, lead-tin-sulfide, indium-arsenide-antimonide, gallium-indium-antimonide, or gallium-antimonide-arsenide. A
second semiconductor layer (30) is then grown on the first semiconductor layer (28).
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METHOD AND APPARATUS FCR
DETECTING INFRARED HADIATION

1 BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to the field of infrared sensing, and

5 more particularly concerns a method and apparatus for detecting

infrared radiation.

2. Description of Related Art
Elemental infrared detectors are often used in surveillance,

10 target seeking, and search and tracking imaging systems to sense the
presence of electromagnetic radiation having wavelengths from 1-30 um.
To detect infrared radiation, these elemental detectors often use
temperature sensitive pyroelectric and ferrcelectric materials such as
triglicine sulfate and lanthanum doped lead zirconate titanate

15 crystals. Such crystals exhibit spontaneous electrical polarization
in response to incident infrared radiation which creates a potential
drop across electrodes attached to the crystals. Photoconductive
materials such as lead-sulfide and mercury-cadmium-telluride may also
be used in which the resistance of the material changes as a function

20 of incident radiation. Fiﬁally, photovoltaic devices such as those
fabricated from mercury-cadmium~telluride, indium antimonide, or
similar materials may be used in which intrinsic band-to-band
electron~hole excitaticn generates a current or voltage which is
proportional to the incident radiation flux.

25 Arrays of such elemental detectors may be used to form
thermal imaging systems. In real-time thermal imaging systems such as
forward looking infrared ("FLIR") imaging sensors, oscillating prism
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mirrors are used to scan radiation emitted by a source across a
one~-dimensional array of elemental detectors. When the elemental
detectors are used in this manner, the temporal outputs of the
detectors may be used to generate a two-dimensional representation of
the image. In two-dimensional detector array imaging systems which
can utilize either staring or scanning arrays, the elemental detectors
produce free charge carriers or currents which may then be monitored
by an appropriate readout integrated circuit such as a charge-coupled
device ("CCD"). The output from the CCD can be processed by various
techniques such as time delay and integration or parallel-tc-serial
scan conversion, with the choice depending on the system requirements
of frame rate, signal-to-noise ratios, etc. Other readout devices may
also be used.

" While the detector structures described above are effective,
they generally have several drawbacks in terms of fabrication. First,
many of such detector structures are hybridized in which the detector
and the readout device are separately fabricated and then mechanically
bonded. Because the formation of hybridized structures involves
additional processing steps, such structures tend to have lower yield
during production when compared to monolithic devices (i.e., devices
in which the detector and the readout and signal processing circuit
are fabricated in one material system). In addition, there is a
greater likelihood that defects will be unintentionally introduced
during fabrication resulting in lower reliability and reduced
performance. Monolithic detectors, while avoiding the additional
processing steps required for hybridization, suffer from the necessity
of using the same material as the infrared detector for the signal
processing circuits. This material (e.g., HgCdTe or InSb) invariably
leads to lower performance signal processing circuits than circuits
formed from silicon or gallium arsenide, for which the fabrication
technology is well-developed.
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SUMMARY OF THE INVENTION

According to the preferred embodiment of the present
invention, a method and apparatus for detecting infrared radiation is
disclosed. The apparatus comprises a substrate having readout and
signal processing circuits integrated therein. The substrate 1is
formed from materizal selected from the group consisting of silicon,
gallium arsenide, and germanium. A first semiconductor layer is grown
on the substrate from a material selected from the group consisting of

mercury-cadmium-telluride, mercury-zinc-telluride, mercury-cadmium~
selenide, mercury-zinc-selenide, mercury-cadmium-sulfide, mercury-
zinc-sulfide, lead-tin-telluride, lead-tin-selenide, lead-tin-sulfide,
indium-arsenide-antimonide, gallium-indium-antimonide, or gallium—
antimonide~arsenide. A second semiconductor layer is then formed on

the first semiconductor layer.

BRIEF DESCRIPTION OF THE DRAWINGS
The various advantages of the present invention will become

apparent to one skilled in the art upon reading the following
specification and by reference to the following drawing in which:

The FIGURE is a cross-sectional view of the preferred
embodiment of the apparatus for detecting infrared radiation according

to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
According to the preferred embodiment of the present

invention, a structure 10 for detecting infrared radiation is provided
as shown 4 in the FIGURE. The structure 10 may be used as a single
detection element, or be part of a multiple-element imaging device.
The structure 10 comprises a substrate 12 which may be made of
silicon, gallium arsenide, or germanium, though it is to be understood
that other suitable materials may be used. The substrate 12 comprises
suitable readout and signal processing circuits, generally designated
by the numeral 14, for converting the ocutput of the semiconductor
layers described below into useable form. The readout and signal
processing circuits 14 may be similar to that disclosed in Bluzer, N.,
and Stehlac, R., "Buffered Direct Injection of Photocurrents into
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Chaige-Coupled Devices", IEEE Transactions on Electron Devices, ED 25,

n.2 p. 160 February 1978, which is hereby incorporated by reference.
It should be understood that other suitable means for processing the
output from the semiconductor layers may be used.

To control the electrical properties of the surface of the
substrate, a first passivation 1layer 16 is provided. The first
passivation layer 16 is selected from materials which provide optimum
passivation for the substrate 12. Such materials may include SiO2 or
SiN4, though it is to be understood that other suitable materials may
be used. A second passivation layer 18 is deposited on the first
passivation layer 16. The second passivation layer 18 is formed of
one of several materials which provide optimum passivation for the
infrared-active semiconductor layers described below and forms a
surface on which nucleation of the infrared-active semiconductor
layers does not occur. Such materials may include 8102 or ZnS, though
it is to be understocd that other suitable materials may be used. The
first and second passivation layers 16 and 18 have a ohmic contact 20
and a plurality of nucleation windows 22-26. The ohmic contact 20 is
used for providing electrical communication between the second
semiconductor layer described below and the readout and signal
processing circuits 14. The nucleation windows 22-26 are used for
providing seed locations for nucleation of the first semiconductor
layer. In addition, the nucleation window 24 allows electrical
communication between the first semiconductor layer and the readout
and signal processing circuits 14.

To generate a  photocurrent in response to incident
radiation, the structure 10 further comprises =a first semiconductor
layer 28 and a second semiconductor layer 30. The first and second
semiconductor 1layers 28 and 30 together comprise the base and
collector layers of a heterojunction photodiode. The first
semiconductor layer 28 comprises a layer of mercury-cadmium—telluride
having a stoichiometric relationship defined by Hgl_xCdee. The
composition value of x is chosen so that the first semiconductor layer
28 is sensitive to infrared radiation of a particular wavelength in
the infrared spectrum. For example, if the composition value of x is
chosen to be approximately 0.2, the first semiconductor layer 28 will
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be sensitive to ’long wavelength infrared radiation having a cut-off
wavelength of approximately 10-12 m at the desired operating
temperature (e.g., 77 Kelvin). It is to be understcod, however, that
the first semiconductor layer 28 may comprise other suitable materials
such as mercury-zinc-telluride, mercury-cadmium-selenide, mercury-
zinc-selenide, mercury-cadmium-sulfide, mercury-zinc-sulfide, lead-
tin-telluride, lead-tin-selenide, lead-tin-sulfide, indium-arsenide-
antimonide, gallium—indium—antimonide, or gallium-antimonide-arsenide.

The second semiconductor layer 30 comprises a layer of
mercury-cadmium-telluride having a stoichiometric reiationship defined
by Hgl_yCdyTe. The composition value of y may be chosen to be larger
than the composition value X of the first semiconductor layer 28, and
may typically have a value of 0.3. It is to be understood, however,
that other suitable values of y may be chosen and other suitable
materials may also be chosen including mercury-cadmium-telluride,

mercury-zinc-telluride, mercury-cadmium-selenide, mercury-zinc-
selenide, mercury-cadmium-sulfide, mercury-zinc-sulfide, lead-tin-
telluride, lead-tin-selenide, lead-tin-sulfide, indium-arsenide-

antimonide, gallium-indium-antimonide, or gallium-antimonide-arsenide.

The first semiconductor layer 28 acts as a photodiode base
layer while the second semiconductor layer 3C acts as a photodiode
collector layer. To increase the collection efficiency of the
structure 10, however, the roles of the first and second semiconductor
layers 28 and 30 may be reversed (i.e., the second semiconductor layer
30 becoming the base layer and the first semiconductor layer 28 the
collector layer). In this case, the composition value of y will be
approximately 0.2 and the composition value of x will be approximately
0.3. More generally, however, the second semiconductor layer 30 will
become the narrow bandgap material and the first semiconductor layer
28 will become the wide bandgap material. The layers 28 and 30 are
doped to have impurities of opposite type, i.e., the first
semiconductor layer 28 being doped p-type and the second semiconductor
layer 30 being doped n-type, or vice-versa. It will be appreciated,
however, that isotype heterojunctions may also be employed.

When a photon of light in the infrared spectrum of interest
is absorbed by the apparatus structure 10, an electron/hole pair is
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generated. If the electron/hole pair arrives at the junction between
the first and second semiconductor Ilayers 28 and 30 Dbefore
recombining, the electric field at the junction between the first and
second semiconductor layers 28 and 30 will cause the electron to move
into the n-type semiconductor layer and the hole to move into the
p~type semiconductor layer. This electron/hole migration produces a
photocurrent which is proportional to the number of photons received.
To sense the photocurrent generated in the first and second
semiconductor layers 28 and 30, the substrate 12 further comprises the
heavily doped regions 32 and 34. The heavily doped region 32 allows
electrical communication between the readout and signal processing
circuits 14 and the first semiconductor layer 28 through the
nucleation window 24. The material depositéd in the nucleation window
24 can be HgTe or a similar semi-metallic material with crystal
structure and lattice constant similar to the semiconductor layer 28
(thus, HgSe, HgS, PbTe, PbSe, PbS, and grey Sn could be alternative

-choices). This will provide a better ohmic contact between the

heavily doped region 32 and the first semiconductor layer 28. The
same material is simultaneously deposited in nucleation windows 22 and
26, but there it serves only as a nucleation site for first
semiconductor layer 28, not as an ohmic contact. In addition, the
heavily doped region 34 allows electrical communication between the
readout and the signal processing circuits 14 and the second
semiconductor layer 30 through a metallization layer 36 and the ohmic
contact 20. The ohmic contact 20 and 36 can be two different metals,
the ohmic contact 20 chosen to make good ohmic contact with the
heavily doped region 34, and the metallization layer 36 chosen to make
good ohmic contact with the second semiconductor layer 30, such as
platinum for n-type and gold for p-type. The metallization layer 36
must also be chosen to be a material on which nucleation of first
semiconductor layer 28 is suppressed.

7 When the second semiconductor layer 30 acts as the base of
the photodiocde, the free charge carriers in the interior of the second
semiconductor layer 30 drift toward the interface with second
semiconductor layer 28 and recombine. The result of this
recombination is to reduce the efficiency with which free charge
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carriers are collected by the first passivation layer 16. To reduce
the recombination velocity of the free charge carriers in the second
semiconductor layer 30 when the second semiconductor layer 30 acts as
the base of the photodiode, 2 third semiconductor layer 38 is
provided. The third semiconductor layer 38 may be fabricated from
mercury-cadmium-telluride having a stoichicmetric relationship defined
by Hgl_szzTe, in which the composition value of z is chosen to be
greater than y. It is to be understood, however, that other suitable
materials may be used such as mercury-cadmium-telluride, mercury-zinc-
telluride, mercury-cadmium-selenide, mercury-zinc-selenide, mercury-
cadmium-sulfide, mercury-zinc-sulfide, lead~tin-telluride, lead-tin-
selenide, lead-tin-sulfide, indium-arsenide-antimonide, gallium-
indium-antimonide, or gallium-antimonide-arsenide.

The structure 10 further includes an anti-reflection coating
40. The anti-reflection coating 40 is located on the third
semiconductor layer 38 and is used to reduce the reflection of
incident infrared radiation. The anti-reflection coating 4C is
manufactured from a material which has an index of refraction between
that of air and the third semiconductor layer 38. While the
anti-reflection coating 40 may be fabricated from zinc sulfide, zinc
selenide, or zinc telluride, other suitable materials may be used.
The structure 10 also comprises the field plate regions 42 which are
used to control the relative potential of the £first and second
semiconductor layers 28 and 30 as well as the first passivation layer
18. The field plates 42 are located below the region where the first
and second semiconductor layers 28 and 30 intersect the first
passivation layer 16. The field plate regions 42 may either be doped
regions in the substrate 12 or metal deposited on the surface of the
substrate 12.

Control of electrical potential in the region where layers
28, 30 and 16 intersect is essential to device performance. To
control the electric potential in this region, the first passivation
layer 16 is chosen to provide stable surface potentials, near the flat
band potential, in the first and second semiconductor layers 28 and 30
(i.e., the first passivation layer 16 is chosen to passivate the first
and second semiconductor layers 28 and 30) and by using the <field
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plate regions 42 to compensate for any deviation from the flat band -
condition by the use of an applied potential, in the same way as gates
are used to optimize photodiode performance in current practice.

The growth of the first and second semiconductor layers 28
and 30 over the first passivaticn layer 16 provides automatically a
self-passivated buried junction. The existence of field plate region
42 permits optimization of surface potential in the junction region by
gate-voltage control.

By providing a structure as described above, the performance
of the structure 10 may be optimized both from the signal processing
viewpoint as well as from that of infrared detection. The substrate
12 may be silicon, gallium arsenide, or germanium from which signal
processing circuits of optimum performance can be fabricated. The
first and second semiconductor layers 28 and 30 which are chosen from
a material which optimizes infrared detection are then deposited on
the substrate by heteroepitaxial selected area deposition. The
combination of this detector structure and the substrate 12 -thus
constitute a monolithic heteroepitaxial focal plane array, and does
not suffer from the disadvantages associated with hybridized
structures.

The structure 10 may be <fabricated in the manner described
below. Once the substrate 12 has been formed with the readout and
signal processing circuit 14, the heavily doped regions 32 and 34 as
well as the field plate regions 42 are formed. The passivation layers
16 and 18 are then deposited on the substrate 12. A contact window is
then opened by photolithography in the passivation layers 16 and 18
over the heavily doped region 34. A first layer of metal is applied
by vacuum deposition and lift-off so as to form the ohmic contact 20
for the heavily doped region 34, A second photolithographic step is
then performed to form the metallization layer 36. The shape of the
metallization layer 36 is chosen to form the boundary of the structure
10 and is selected to make ohmic contact with the second semiconductor
layer 30.

_ A third photolithographic step is then wused to open the
nucleation windows 22-26 in the passivation layers 16 and 18, The

shape, size and spacing of the nucleation windows 22-26 are to be

Samsung Exhibit 1003, Page 233 of 786



10

15

20

25

30

35

WO 89/05043 PCT/US88/03792

determined by the desired detector geometry and characteristics of the
epitaxial growth process used. For example, if the lateral growth
from the nucleation window occurs at the same rate as the vertical
growth, then the windows should be spaced as far apart as they are
wide. The number of nucleation windows should also be minimized as an
excessive number of nucleation windows may place spacial constraints
on the readout and signal processing circuits 14 in the substrate 12.
The number and size of the nucleation windows 22-26 can be minimized
by maximizing the ratio of the lateral growth rate to the vertical
growth rate of the first semiconductor layer 28. In addition, the
ratio of the lateral growth rate to the vertical growth rate of the
second semiconductor layer 30 should also be maximized so as to
provide the largest possible distance between the junction between the
first and second semiconductor layers 28 and 30 and the metallization
layer 36. By making the first semiconductor layer 28 a thick layer,
the number of nucleation windows 22-26 required is reduced. Making
the second semiconductor layer 30 thicker allows more tolerance for
lateral growth rate variation since the distance between the
metallization layer 36 and the Jjunction between the first and second
semiconductor layers 28 and 30 become larger.

After opening the nucleation windows 22-26 in  the
passivation layers 28 and 30, the remaining photoresist is removed
from the passivation layer 16 and the substrate 12 is placed in a
low-temperature metallorganic vapor phase epitaxial reactor so that
in-situ clean-up of the surface of the substrate 12 can be performed.
The in-situ surface clean-up may involve ultraviolet ozone etching,
atomic hydrogen etching, or etching by other free radicals generated
from suitable reactant sources in an ultraviolet or plasma field.

Nucleation crystals are then grown in the nucleation windows
22-26 of the passivation layers 16 and 18. Because the material from
which the passivation layer 18 and the metallization layer 36 are
formed resist the formation of nucleation crystals, the nucleation
crystals only form in the nucleation windows 22-26. Reactant flow
into the metallorganic vapor phase epitaxial reactor is then changed
to grow the first semiconductor layer 28 which nucleates on the
nucleation crystals in the nucleation windows 22-268. The reactant
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flow is then further changed to grow the second semiconductor layer

'30. A final change in the reactant flow permits the growth of the

third semiconductor layer 38. Finally, the anti-reflection layer 40
is formed on the third semiconductor layer 38 by vacuum evaporation
outside the metallorganic vapor phase reactor.

It will therefore be seen that the present invention is able
to provide an apparatus for detecting infrared radiation in which the
infrared material can be selected to optimize infrared detection,
while the signal-processing matefial may be selected to optimize the
signal processing circuits. The present invention should therefore
not be judged in accordance with this specific example presented
herein. For example, other suitable area selective epitaxial growth
techniques may be used for forming the first semiconductor layer. The
relative doping of the first and second semiconductor layers may also
change, as well as the function which they perform (i.e., base or
collector). Other modifications will become apparent to the skilled
practictioner upon a study of the specification, drawings and
following claims.

-

Samsung Exhibit 1003, Page 235 of 786



WO 89/05043 PCT/USS88/03792

11
CLAIMS
What is Claimed is:
1 1. A monolithic structure for detecting infrared radiation

comprising:
a substrate having readout and signal processing circuits
integrated therein, said substrate formed from a material selected
5 from the group consisting of silicon, gallium arsenide, or germanium;
a first semiconductor layer grown on said substrate from a
material selected from the group consisting of mercury-cadmium-
telluride, mercury-zinc-telluride, mercury-cadmium-selenide, mercury-
zinc~selenide, mercury-cadmium-sulfide, mercury—ziné—sulfide, lead-
10 tin-telluride, lead-tin-selenide, lead~tin-sulfide, indium-arsenide-
antimonide, gallium-indium-antimonide, or gallium-antimonide-—arsenide;
and
-a second semiconductor layer grown on said first
semiconductor layer, said first and second semiconductor layers
5 operable to deliver an electrical signal to said readout and signal
processing circuits in said substrate in response to the infrared
radiation received by said first and second semiconductor layers.

1 2. The apparatus of Claim 1, further comprising a first
passivation layer disposed between said substrate and said first

semiconductor layer.

1 3. The apparatus of Claim 2, further comprising a second
passivation layer disposed between said first passivation layer and

said first semiconductor layer.

1 4. The apparatus of Claim 3, wherein said first and second
passivation layers comprises a plurality of nucleation  windows
operable to control the formation of said first semiconductor layer.
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5. The apparatus of Claim 4, wherein nucleation of said
first semiconductor layer occurs only in said nucleation windows.

6. The apparatus of Claim 4, further comprising a third
semiconductor layer disposed on said second semiconductor layer, said
third semiconductor layer operable to reduce the surface recombination
velocity of the free charge carriers in said second semiconductor
layer.

7. The apparatus of Claim 6, wherein said first, second and
third semiconductor layers are grown by metallorganic vapor phase
epitaxy.

8. The apparatus of Claim 1, further comprising a layer of

anti-reflection material disposed on said third semiconductor layer.

9. A method for detecting infrared radiation comprising:

exposing a first layer and a second layer of semiconductor
material to a source of infrared radiation, said first and second
semiconductor layers being formed from a ﬁaterial selected from the
group consisting of mercury-cadmium-telluride, mercury—zinc-télluride,
mercury-cadmium-selenide, mercury-zinc-selenide, mercury-cadmium—
sulfide, mercury-zinc-sulfide, lead-tin-telluride, lead-tin-selenide,
lead-tin-sulfide;

generating a photocurrent in said first and second layers of
semiconductor material; and

sensing said photocurrent by readout and signal processing
circuits disposed within a substrate upon which said first and second
semiconductor layers are grown, said substrate being formed of a
material selected from the group consisting of silicon, gallium
arsenide, or germanium.

10. The method of Claim 9, wherein said first layer of
semiconductor material, said second layer of semiconductor material
and said substrate comprise a monolithic structure.
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11. The method of Claim 9, wherein said first layer of
semiconductor material is separated from said substrate by a first

passivation layer.

12. The method of Claim 11, wherein said first passivation
layer is separated from said first layer of semiconductor material by

a second passivation layer.

13. The method of Claim 12, wherein said first and second
passivation layers comprise a plurality of nucleation windows operable
to control formation of said first layer of semiconductor material.

14, The method of Claim 9, comprising the additional step
of reducing the surface recombination velocity of free charge carriers
in said second layer of semiconductor material by disposing a third
layer of semiconductor material on said second layer of semiconductor

material.

15. The method of Claim 14, wherein said first, second, and

third semiconductor 1layers are formed by metallorganic vapor phase

epitaxy.

16. The method of Claim 9, further comprising the
additional step of allowing infrared radiation to pass through a layer

of anti-reflection material.

17. An array of monolithic structures for detecting
infrared radiation, each of said monolithic structures-comprising:

a substrate having readout and signal processing circuits
integrated therein, said substrate formed from a material selected to
optimize performance of said readout and signal processing circuits;

a first semiconductor layer grown on said substrate from a
material selected to optimize infrared detection;

a plurality of passivation layers disposed between said

substrate and said first layer of semiconductor material;
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a second semiconductor layer disposed on said first
semiconductor layer operable to deliver an electrical signal to said
readout and signal processing circuits in said substrate in response
to the infrared radiation received by said' first and second
semiconductor layers;

a third semiconductor layer disposed on said second
semiconductor layer operable to reduce the surface recombination
velocity of the free charge carriers in said second semiconductor
layer; and

an anti-reflection coating disposed on the third
semiconductor layer, said anti-reflection coating having an index of
refraction between that of air and the third semiconductor layer.

18. The array of Claim 17, wheréin said plurality of
passivation layers compriée a plurality of nucleation windows operable
to control the growth of said first semiconducto; layer.

19. The array of Claim 18, wherein one of said nucleation
windows permits electrical communication between said first
semiconductor layer and said readout and signal processing circuits.

20. The array of Claim 19, wherein said monolithic
structure further comprises an ohmic contact permitting electrical
communication between said first and second semiconductor layers and
said read out and signal processing circuits.
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lll. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET)

Category * | Cltation of Document, with indication, where appropriate, of the relevant passages [ Reievant to Claim No
A ; US, A, 4549195 (N. BLUZER) 22 October 1985, 1,9,
: see abstract; figures 2,3,5 17
i - ¢
A - US, A, 4313127 (S.C. SU ET AL) 26 January 1982, 1,17

see abstract; figure 1

A | Us, A, 4053919 (A.M. ANDREWS, II ET AL) 1,9,
‘ 11 October 1977, see abstract; 17
figure 2
A . IEEE TRANSACTIONS ON ELECTRON DEVICES, Vol. ED-25, 1,9,
No. 2, February 1978 N. Bluzer et al: "Buffered 17

Direct Injection of Photocurrents into
Charge-Coupled Devices ", see page 160 -
page 166

cited in the application

Form PCT!USA/210 (extra sheet) (January 1685)
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ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO. PCT/US 88/03792

This anncx lists the patent family members refating to the patent documents cited in the above-mentianed international search repart.
The members are as contained in the Furopean Patent Office TP file on 03/03/89

The Furopean Patent Office is in no way liable for these particulars which are merely given for the purpace of information.

Patent document Puhtication Patent family Puhlication
cited in search report date memher(s) date
US~A- 4559695 24/12/85 EP-A-B- 0061803 06/10/82

GB-A-B- 2095905 06/10/82

JP-A- 57171226 21/10/82

Us-A- 4521798 04/06/85

US-A- 4521798 04/06/85 EP-A-B- 0061803 06/10/82

: GB-A-B- 2095905 06/10/82

JP-A- 57171226 21/10/82

US-A- 4559695 24/12/85

EP-A2- 0137988 .24/04/85 Us-A- 4447291 08/05/84

’ EP-A- 0288792 02/11/88

JP-A- 60094764 27/05/85

Us-a- 4684812 04/08/87

) US-A- 4686373 11/08/87
US-A- 4614960 30/09/86 NONE
US-A- 4549195 22/10/85 NONE
US-A- 4313127 26/01/82 NONE

Us-A- 4053919 11/10/77 NONE

EPO FORM PO4T9

For more detaile ahout this annex : see Official Journai of the Furopean Patent Office, No. 12/82
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Attorney Docket No.: 309-0015USCIPDIV
Confirmation No.: 5818

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Shih-Yuan WANG

Application No.: 18/822.880

Filed: September 3, 2024

Examiner: EDUARDO A RODELA

Art Unit: 2893

CERTIFICATE OF TRANSMISSION
I hereby certify that this correspondence is being submitted
through the USPTO Electronic Filing Service addressed to the

Title: MICROSTRUCTURE Commissioner for Patents, P.O. Box 1450, Alexandria, VA
" ENHANCED ABSORPTION 22313-1450
PHOTOSENSITIVE DEVICES /Mary Ellen Finnegan/
Date: December 5, 2024 Name: Mary Ellen Finnegan
VIA EFS-Web
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT

It is respectfully requested that the documents listed on the attached Information Disclosure Citation

form PTO/SB/08a be considered by the Patent Examiner in connection with the above-identified application and

be made of record therein.

A copy of the non-U.S. patent document is enclosed herewith, in compliance with 37 CFR 1.98.

Independent consideration and acknowledgement of the enclosed document are respectfully requested.

The Commissioner is hereby authorized to charge U.S. PTO Deposit Account 600125 any payment due

and to credit any overpayment thereto.

Wissing Miller LLP

Industrious at Hudson Yards

31 Hudson Yards, 11th Floor

New York, NY 10001

Attorney’s Telephone No.: 917-945-0121

Respectfully submitted,

/Ivan S. Kavrukov/
Ivan S. Kavrukov
Registration No. 25,161
Attomey for Applicant

Attomey’s E-mail: ikavrukov(@wissingmiller.com
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App/icalion Number Application/Control No. Applicant(s)/Patent under
Reexamination
* 18/822,880 *

18/822,880 WANG et al.

Examiner Art Unit

RODELA, EDUARDO A 2893
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL

)

DISCLAIMER @ APPROVED O DISAPPROVED

Thi nti j

22 November 2024 . -
Disclaimer

Approved/Disapproved by:
/JEAN PROCTOR/
Technology Center: OPLC
Telephone: (571)272-1040
16 td's
_Ll_J.SSS._rFa\}\?m and Trademark Office Terminal Disclaimer Part of Paper No. 20241125
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexande, Y oo

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 11/22/2024 10:17:10 AM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68074993 FILING DATE  09/03/2024
CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  lvan Kavrukov
ADDRESS

Documents TOTAL DOCUMENTS: 1
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

309-
0015USCIPDIV_ResponseT
oFirstOfficeActionDated19No
v2024-Final.pdf

Amendment Copy
6 Claims/Response to 494 KB
Suggested Claims

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

309-
0015USCIPDIV_ResponseToFi
rstOfficeActionDated19Nov202
4-Final.pdf

5F24725AB9DFFD839699EE2DBC51A2C5C44DB3BC415D1991
CCEE2CE6808BCB6C616C6869DD7D1F11E150B30BE0520523
1FC184D2A67088158A39000F92CE5809

Samsung Exhibit 1003, Page 246 of 786



Page 2 of 2

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 5083.

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Shih-Yuan WANG et al.

Serial No.: 18/822,880

Examiner: EDUARDO A RODELA

Group Art Unit 2893

Filing Date: 09/03/2024

For: MICROSTRUCTURE ENHANCED ABSORPTION
PHOTOSENSITIVE DEVICES

Conf. No. 5818

Industrious at Hudson Yards
31 Hudson Yards, 11" Floor
New York, New York 10001

CERTIFICATE OF ELECTRONIC FILING

Date of Transmission: November 22, 2024

I hereby certify that this correspondence is being transmitted via
Electronic Filing Services on the date indicated above.

Mary Ellen Finnegan
(Typed or printed name of person signing transmittal)

/Mary Ellen Finnegan/

(Signature of person signing transmittal)

RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450

In response to the non-final Office Action dated 11/19/2024, please amend the above-

identified application as follows:
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Amendments to the Claims:

Please rewrite the claims as follows. These amended claims replace all previously filed claims:

1. (currently amended) An integrated structure comprising:

an array of pillars comprising Si, Ge, and/or SiGe alloy semiconductor material,
wherein at least some of the pillars are configured to include
photodetectors and have respective light-receiving surfaces and respective
sides;

wherein at least some of the pillars comprise P-doped and N-doped regions and
are configured to respond to illumination with light in selected visible and
infrared wavelengths by generating electrical charge carriers;

one or more holes that are fabricated as recesses at or under the light-receiving
surface of each of at least some of the pillars, have elongated or other
shapes at or parallel to the light-receiving surfaces, extend into the pillars

to a depth of 100 to10000 nm, and are filled at least partly with solid

dielectric material;

side-isolation comprising solid material between at least portions of the sides of at
least some of the pillars;

a solid dielectric material forming a base dielectric region for the array;

electrical contacts configured to provide electrical pathways coupled electrically
to at least some of the photodetectors, including for selected reverse-
biasing thereof;

wherein the presence of said one or more holes increases by a factor of at least 1.1
the absorption of the light by at least some of the photodetectors relative to
like photodetectors lacking said holes.

2. (previously presented) The integrated structure of claim 1, wherein the array is

monolithically integrated with Si electronic devices.

2-

Samsung Exhibit 1003, Page 249 of 786



10.

PATENT
309-0015USCIPDIV

(canceled) The integrated circuit of claim 1, in which at least some of the holes are

elongated along the respective light-receiving surfaces.

(currently amended) The integrated structure of claim 3, wherein each of at least some

of the pillars has a plurality of the elongated holes.

(currently amended) The integrated structure of claim 3}, wherein each of at least some

of the pillars has only one of the elongated holes.

(currently amended) The integrated structure of claim 3}, in which the light-receiving
surfaces have respective widths, and the elongated holes extend along less than the
widths of the light-receiving surfaces of at least some of the pillars in which the holes are

fabricated.

(currently amended) The integrated structure of claim 6 in which each of at least some of
the elongated holes has at least one closed contour remote from respective side edges of

the light-receiving surface in which the hole is fabricated.

(previously presented) The integrated structure of claim 1, in which the electrical contacts
are configured to selectively provide electrical fields across at least some of the

photodetectors.

(previously presented) The integrated structure of claim 1, in which two or more of the

photodetectors share one of the electrical contacts.

(previously presented) The integrated structure of claim 1, wherein the array is
monolithically integrated with Si electronic devices for signal processing and

transmission.
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11. (previously presented) The integrated structure of claim 1, wherein the array is
monolithically integrated with Si electronic devices for transmitting electrical signals

related to accumulations of the charge carriers in at least some of the photodetectors.

12. (previously presented) The integrated structure of claim 1, in which each of at least some
of the photodetectors is configured such that the light passes through at least a part of the
one of the P-doped region and N-doped region of the photodetector before reaching any
part of the other doped region of the photodetector.

13. (previously presented) The integrated structure of claim 1, in which the doped regions of
each of at least some of the photodetectors are configured such that the light passes
through at least a part of the P-doped region before reaching any part of the N-doped

region.

14. (previously presented) An integrated structure comprising:

an array of pillars comprising Si, Ge, and/or alloyed SiGe semiconductor material,
wherein at least some of the pillars have respective sides and respective
light-receiving surfaces with selected widths and comprise at least one
photodetector;

wherein at least some of the pillars comprise P-doped and N-doped regions and
are configured to respond to illumination with light in selected visible and
infrared wavelengths by generating electrical charge carriers;

one or more holes that are fabricated as recesses at or under the light-receiving
surface of each of at least some of the pillars,

wherein each of the holes (i) has an elongated shape extending in length over less
than the width of the light-receiving surface in which the hole is
fabricated, (ii) has at least one closed contour at the light-receiving surface
in which the hole is fabricated, (i1) extends into the pillar in which the hole
is fabricated to a depth of 100 t010000 nm, and (iv) is filled at least partly

with solid dielectric material;
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side-isolation comprising solid material between at least portions of the sides of at
least some of the pillars;

a solid dielectric material forming a base dielectric region for the array;

electrical contacts configured to provide electrical pathways coupled electrically
to at least some of the photodetectors, including for selected reverse-
biasing thereof;

wherein the presence of the one or more holes increases, by a factor of at least
1.1, absorption of the light by at least some of the photodetectors relative
to like photodetectors lacking the holes; and

wherein the array is monolithically integrated with Si electronic devices for signal

processing and transmission.

15. (previously presented) The integrated structure of claim 14, in which each of at least

some of the pillars has only one of the elongated holes fabricated therein.

16. (previously presented) The integrated structure of claim 14, in which each of at least

some of the pillars has at least two of the elongated holes.

17. (previously presented) The integrated structure of claim 14, in which each of at least

some of the photodetectors includes at least one of the holes.
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REMARKS
Applicant submits that the application is in condition for allowance because claim 1 has
been combined with the subject matter of claim 3 (now canceled), which the Office Action stated
would be allowable if placed in independent form. Dependent claims 2 and 4-13 claims now
depend on amended claim 1 that includes the subject matter of allowable claim 3. The Office

Action states that the remaining claims, which are claims 14-17, are allowed.

Applicant believes that the rejected claims patentably differ from the applied references
but, for the sake of having the subject application lead to a patent as soon as possible, plans to

take up that question in a future divisional application.

Applicant hereby makes of record a brief communication with the Examiner on
11/12/2024 to identify a 2013 priority provisional application and two papers filed in the
immediate parent of the subject application, and another brief communication on 11/22/2024

advising the Examiner of the filing of Terminal Disclaimers.

Applicant invites the Examiner to telephone the undersigned if it appears that a call may

help advance prosecution.

Please charge any shortfall and credit any overpayments to our Deposit Account number
600125.
Respectfully Submitted,

WISSING MILLER LLP

Attorney for Applicants

By: _ /Ivan S. Kavrukov/
Ivan S. Kavrukov
Reg. No. 25,161
Tel.: (917) 945-0121
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 11,309,444 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

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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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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 11,830,954 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 9,530,905 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 10,622,498 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/25 (04-13)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of any patent granted on pending reference Application Number 18/113.474

filed, February 23, 2023 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on
said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference
application,” in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full
statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. El The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than
five (5) years, or both.

2. |Z| The undersigned is an attorney or agent of record. Reg. No. 25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ilvan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 9,818,893 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 11,121,271 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 12,087,871 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 10,446,700 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 11,621,360 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 9,525,084 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 12,094,903 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: November 13, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 11,791,432 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 9,496,435 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 10,468,543 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/26 (04-14)

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 309-0015USCIPDIV

In re Application of: Shih-Yuan WANG
Application No.: 18/822,880

Filed: September 3, 2024
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 12,094,903 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has all claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._25,161

/lvan S. Kavrukov/ November 22, 2024
Signature Date

Ivan S. Kavrukov
Typed or printed name

Attorney of Record 917-945-0121
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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

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

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

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

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.

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.

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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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexande, Y oo

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 11/22/2024 09:56:49 AM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68074574 FILING DATE  09/03/2024
CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Ivan Kavrukov
ADDRESS
Documents TOTAL DOCUMENTS: 16
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
309-
0015USCIPDIV_TerminalDis 2 Terminal Disclaimer Filed 157 KB
claimer_9496435.pdf
309-
0015USCIPDIV_TerminalDis 2 Terminal Disclaimer Filed 157 KB
claimer_9525084.pdf
309-
0015USCIPDIV_TerminalDis 2 Terminal Disclaimer Filed 157 KB
claimer_9530905.pdf
309-
0015USCIPDIV_TerminalDis 2 Terminal Disclaimer Filed 157 KB

claimer_10446700.pdf

309-

0015USCIPDIV_TerminalDis 2 Terminal Disclaimer Filed 157 KB
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claimer_10468543.pdf

309-
0015USCIPDIV_TerminalDis
claimer_9818893.pdf

309-
0015USCIPDIV_TerminalDis
claimer_10622498.pdf

309-
0015USCIPDIV_TerminalDis
claimer_10700225.pdf

309-
0015USCIPDIV_TerminalDis
claimer_11121271.pdf

309-
0015USCIPDIV_TerminalDis
claimer_11309444.pdf

309-
0015USCIPDIV_TerminalDis
claimer_11621360.pdf

309-
0015USCIPDIV_TerminalDis
claimer_11791432.pdf

309-
0015USCIPDIV_TerminalDis
claimer_11830954.pdf

309-
0015USCIPDIV_TerminalDis
claimer_12094903.pdf

309-
0015USCIPDIV_TerminalDis
claimer_12087871.pdf

309-
0015USCIPDIV_TerminalDis
claimer_18113474.pdf

Digest

DOCUMENT
309-

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

Terminal Disclaimer Filed

MESSAGE DIGEST(SHA-512)

Page 2 of 4

157 KB

157 KB

157 KB

157 KB

157 KB

157 KB

157 KB

157 KB

152 KB

152 KB

240 KB

2B4147910C8282F7BF1EB7C64080B3F21C4817E2045762CB36
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0015USCIPDIV_TerminalDiscla
imer_9496435.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_9525084.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_9530905.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_10446700.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_10468543.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_9818893.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_10622498.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_10700225.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_11121271.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_11309444.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_11621360.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_11791432.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_11830954.pdf

309-
0015USCIPDIV_TerminalDiscla
imer_12094903.pdf

Page 3 of 4

7508CAF35772E8599D6B989038764B76C28EDDA911FBE8527
77BA54BE1AAB5615C28249F43937F

DFFD012C3F11DFD75DAB7246539DAF1967949DBC04F4A5EE
3F635C199060BC23C1733A863EB7C5721D233B131AS0EC1D5
12C464D3D639E5FE767B1BE7EAQ030F

5BFD4C8AD03BDA433B3855E7FA65DD53B24CD91DC3134DE
2C79FAF1FBO5A7F725F1CDE3088966AFEOCA7886678446770
5FCC01BD6E200CFA63BFOE2FCD32E13C

16A8600C4B26EC603F9A31B872386FEBDDB8BAS6F5BA2EFE
727E7B1B4C6ACC80BB1623CI9F8EEQ0E21B50ACFIAA93831E
545B755E5218312CE7DB7C56616570C2

7E1A5AB5AB6E14B1966B54F34B313DEE181AFB71E12FD026
BA915CBD0098F2467B7D574F2F4F33B8DCES9F9B8057D543D
5696157F3A213B1C5C623C46790778C

D97F8DF91003DE105C7FEEO3AOD4ES7DFFA8AAF973A1D5AB
D7468DD5560B133A6AAESE75CA683FESB8EBOB781A940A6C8
AOF96CD3CDA81B29C454D0B903FBCB2C

29BF8C32E0D35C827ABCF33683A26A4BAF4E343FF533ADE4
2F82198E87C008B6919871B49FD3D29A980D8C24710B7575E8
F42AAAD987D4A12954A5EEDF42EBOE

7FBEA9021B4D966A3D1C8CBA38CC168531F1BE8D689714A0
768C606FFCBC13895640F7354AE66049903E6E06F31ADFA4C
DFA8245C18EC596D4B3964E1D2CBDSE

08824038B7C3EC8DASCABE836285B9E4CE47772CC2EE41D0
4A39815505292AA8D1AA751285F7397A3C6BEDD61EC796C0C
E1BSABBBOC7E95F8122B5930F4C385D

6343B871F1FOFEF984598EB96CAD0O033A4D89C66BAD825573
EAOCF64F9EE1A7BD186E841B6CAB2B4AD6ECF903DCSB1C8
021480EAB78DFAC227FBI9EE65B3566D3

49D6090A9231CA6F7070E240A154459E2808B4A24125C9D532
8619642D3B392BFB7CE10433CE3451AF44B61BD4163C43E15
D9A0184142169055AE03C4BB7DAFD

308A7842FD3538142FEC0OD215BAE467182DDDBEB3DF56A8F
EBE61FE474CAEF6CF772A784D4F1AD57DC8231AF93AF939F
DBF77651286238694B9A1F5C4722DA20

8AED14F22C0CCEF2EAC478BE1D91B0243E2AAB8D54A22435
3548E3872AB63E907B720AABE7F70454D4A5731C525317BBD
406F120E4452643278F4D8959E99D9A

596F5B5ADDB216438FBD1FCDB19B80EACDE0949FA8FFOFB
E229A3F79AA2464CEBAEB4C01A34DDD5EBFEE4C6A7EGCF9
639657ECA37DAA98932753F44BODC27EDD
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309- 8EF2A5E88259C2F89D7F0F7745C5E7B9096A773FE1A463B00
0015USCIPDIV_TerminalDiscla  3CCEA5487F54EB7CD7FE76BE8999E1673913EDE84CAODAE
imer_12087871.pdf CC34CAB5F35408E47DB9073319FC1ED5S

309- FA49F2D7A3014A5C6B006FA9D067E0C21E8D548FABB034280
0015USCIPDIV_TerminalDiscla  A21A8AF1ECB901D8A61B539799C7FC1E7A20761B076E90A49
imer_18113474.pdf C3A50A5139D473D306CA70FC5F0B20

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/EQ/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 PO, Box 1450
PATENT AND TRADEMARK OFFICE AN, Y e 0.0

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 11/22/2024 09:56:49 AM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68074574 AUTHORIZED BY Ivan Kavrukov
CUSTOMER # 139982 FILING DATE  (09/03/2024
CORRESPONDENCE - FIRST NAMED  Shih-Yuan WANG
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /2892 E2024AL057568526 Mary Ellen Finnegan
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
600125 37 CFR 1.21 (Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

STATUTORY DISCLAIMER,
2814 INCLUDING TERMINAL 170.00 16 2720.00

DISCLAIMER

TOTAL
AMOUNT: $2,720.00

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
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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/EQ/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/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a oo@on of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;rt!glr\:t:fErIEFgE'LlTEglglglATloN RECORD 181822 880 09/03/2004 o be Maied

ENTITY: [JLARGE smALL (JmicRO

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(J Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NIA N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0). (p), or (q)) NIA N/A N/A
TOTAL CLAIMS ) B
(37 GFR 1.16(i)) minus 20 = x 340 -
INDEPENDENT CLAIMS ) x
(37 GFR 1.16(h)) minus 3 = x $192 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dg?;'f?gg\‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
: ) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
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DETAILED ACTION
This correspondence is in response to the communications received October 31, 2024,
Claims 1-17 are pending. This office action is being examined under an expedited “special”
status due to Applicant’s Age, see “Petition Decision” document dated October 28, 2024 in the

file wrapper.

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.

Priority
The first instance of pillars having recesses formed therein can be found in provisional
application 61/834,873 (dated June 13, 2013), on pg. 39. Therefore, the instant application’s

effective date is June 13, 2013.
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Relevant Prior Art
Yu et al. (US 9,515,218) Fig. 8A, shown below. This reference alone cannot be used to

reject claim 1, but has similar structures depicting the state of the art at the time of the invention.

152
Fig. 84
Hazeghi et al. (US 2013/0125965) Fig. 1 shown below. This reference alone cannot be

used to reject claim 1, but has similar structures depicting the state of the art at the time of the

invention.

FIG.
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Graham et al. (US 2012/0196401) Fig. 1, shown below. This reference alone cannot be
used to reject claim 1, but has similar structures depicting the state of the art at the time of the

invention.

SUNLIGHT

Lal et al. (US 9,263,519) Fig. 22a shows the specifics about electrical connections, see
below. This reference alone cannot be used to reject claim 1, but has similar structures depicting

the state of the art at the time of the invention.

Samsung Exhibit 1003, Page 297 of 786



Application/Control Number: 18/822,880 Page 5
Art Unit: 2893

b g
-+
PP
<.

Applicant’s Claim to Figure Comparison
It is noted that this comparison is merely for the benefit of reviewers of this office action
during prosecution, to allow for an understanding of the examiner’s interpretation of the
Applicant’s independent claims as compared to disclosed embodiments in Applicant’s Figures.

No response or comments are necessary from Applicant.
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FIG. 49

Regarding claim 1, the Applicant discloses in Figs. 5B and 49, an integrated structure

comprising:

an array of pillars (“pillars 5247, q 0132) comprising Si, Ge, and/or SiGe alloy
semiconductor material, wherein at least some of the pillars are configured to include
photodetectors and have respective light-receiving surfaces and respective sides (“The PD (and

APO) photosensitive area (defined by the P-I-N or P-I-P-I-N junction area)”,  0132);

wherein at least some of the pillars comprise P-doped and N- doped regions and are
configured to respond to illumination with light in selected visible and infrared wavelengths by
generating electrical charge carriers (““The PD (and APO) photosensitive area (defined by the P-

I-N or P-I-P-1-N junction area)”, { 0132);
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one or more holes that are fabricated as recesses at or under the light-receiving surface of
each of at least some of the pillars, have elongated or other shapes at or parallel to the light-
receiving surfaces, extend into the pillars to a depth of 100 to10000 nm, and are filled at least

partly with solid dielectric material;

side-isolation comprising solid material between at least portions of the sides of at least

some of the pillars;

a solid dielectric material forming a base dielectric region for the array;

electrical contacts configured to provide electrical pathways coupled electrically to at

least some of the photodetectors, including for selected reverse-biasing thereof;

wherein the presence of said one or more holes increases by a factor of at least 1.1 the
absorption of the light by at least some of the photodetectors relative to like photodetectors

lacking said holes.

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

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.
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Claims 1, 2, 8, 9 and 12 are rejected under 35 U.S.C. 103 as being unpatentable over Yu
etal. (US 2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the
provisional application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al.

(US 2010/0116332) in view of Arimoto et al. (US 5,759,292).
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Regarding claim 1, the prior art of Yu discloses in Figs. 4 and 5, an integrated structure

comprising:

an array of pillars (“nanowires 3007, { 0079) comprising Si, Ge, and/or SiGe alloy
semiconductor material (“wherein the silicon substrate 224 comprises an silicon oxide layer 223
thereon and the first heavily doped semiconductor layer 222 (e.g. heavily doped p type silicon)
on the silicon oxide layer 223.”, 0050, and layers 221 and 225 are silicon as well, “the second
heavily doped semiconductor layer 225 (e.g. heavily doped n type silicon) is fabricated on the
layer 221 by a method such as ion implantation and subsequent annealing.”,  0051), wherein at
least some of the pillars are configured to include photodetectors (J 0025) and have respective

light-receiving surfaces and respective sides (top of and side surfaces of nanowires 300);
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wherein at least some of the pillars (300/200) comprise P-doped (222, shown to be p-type
in Fig. 4) and N- doped (225, shown to be n-type in Fig. 4) regions and are configured to respond
to illumination with light in selected visible and infrared wavelengths by generating electrical
charge carriers (] 0005, “An APD is a highly sensitive semiconductor electronic device that

exploits the photoelectric effect to convert light to electricity.”);

side-isolation (236, Fig. 4 cont’d) comprising solid material between at least portions of
the sides of at least some of the pillars (“Space between the nanowires 200 is preferably filled

with an oxide layer 236.”,  0048);

a solid dielectric material (part of the base is made up of “Si02”) forming a base

dielectric region for the array (array of 300/200 are formed on “SiO2” layer);

electrical contacts (top electrode is 340, I 0079, and bottom electrode is “The metal
silicide layer 231 forms electrical contact to any electrical components of the substrate 2307, q
0048) configured to provide electrical pathways coupled electrically to at least some of the
photodetectors (noted electrical contact provide electrical signals to pillars 200/300), including
for selected reverse-biasing thereof (“By applying a high reverse bias voltage (typically 100-200

V in silicon), APDs show an internal current gain (around 100).”, q 0005).

First, Yu does not disclose, “one or more holes that are fabricated as recesses at or under

the light-receiving surface of each of at least some of the pillars, have elongated or other shapes
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at or parallel to the light-receiving surfaces, extend into the pillars to a depth of 100 to10000 nm,

and are filled at least partly with solid dielectric material”.

Lunev discloses in Fig. 4B (provided below), where pillars are formed with “recesses” in
the top surfaces, as disclosed in § 0051, “The conducting layer of the ohmic contact 218 is
separated from the corresponding semiconductor contact structure 212A, 212B by a filler
material 232 (e.g., silicon dioxide or the like). In FIG. 4B, a top surface 234 of the top
semiconductor layer 216B is roughened or patterned, e.g., by including pyramids, holes,
etched roughness, or the like, which can be configured to scatter light, e.g., generated in the
semiconductor contact structure 212B.” From { 0075, “As described herein, a device including

an ohmic contact described herein can comprise a light emitting device, such as a light emitting

diode (LED), a laser diode (LD), a photodiode, and/or the like.”

FIG. 4B

Counil discloses in 0016, where texture surface height ‘h’ can be formed in dimensions

between 20nm to 1um, 30nm to 500nm and 50 nm to 200nm.
Therefore, it would have been obvious to one having ordinary skill in the art at the time

the invention was effectively filed to use the “one or more holes that are fabricated as recesses at

or under the light-receiving surface of each of at least some of the pillars, have elongated or other
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shapes at or parallel to the light-receiving surfaces, extend into the pillars to a depth of 100
to10000 nm, and are filled at least partly with solid dielectric material”, as disclosed by Lunev

and Counil in the system of Yu, for the purpose of improving the light extraction efficiency. G.

TSM: Teaching, Suggestion, Motivation Test.

Second, Yu does not disclose, “wherein the presence of said one or more holes increases
by a factor of at least 1.1 the absorption of the light by at least some of the photodetectors

relative to like photodetectors lacking said holes.”

Arimoto shows in Fig. 5 (provided below), where at least 10% efficiency is gained by

texturizing the light incident surface.

Fig. &
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Therefore, it would have been obvious to one having ordinary skill in the art at the time

the invention was effectively filed to use the “wherein the presence of said one or more holes
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increases by a factor of at least 1.1 the absorption of the light by at least some of the
photodetectors relative to like photodetectors lacking said holes™, as disclosed by Arimoto in the
system of Yu, for the purpose of improving the internal quantum efficiency which is to say more

light is converted with the textured surface. G. TSM: Teaching, Suggestion, Motivation Test.

Regarding claim 2, the prior art of Yu et al. disclose the integrated structure of claim 1,
wherein the array is monolithically integrated with Si electronic devices (Yu shows in Fig. 5,
where the noted pillars 200/300 are formed in a system that includes devices in a silicon

substrate).

Regarding claim 8, the prior art of Yu et al. disclose the integrated structure of claim 1,
and Yu discloses, in which the electrical contacts are configured to selectively provide electrical
fields across at least some of the photodetectors (top electrode is 340, { 0079, and bottom
electrode is “The metal silicide layer 231 forms electrical contact to any electrical components of
the substrate 2307, 0048, and these noted electrodes provide access to electrical signal for all of

the pillars 200/300).
Regarding claim 9, the prior art of Yu et al. disclose the integrated structure of claim 1,
and Yu discloses, in which two or more of the photodetectors share one of the electrical contacts

(see Fig. 5, where plural 200/300 share noted electrodes).

Regarding claim 12, the prior art of Yu et al. disclose the integrated structure of claim 1,

in which each of at least some of the photodetectors is configured such that the light passes
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through at least a part of the one of the P-doped region and N-doped region of the photodetector
before reaching any part of the other doped region of the photodetector (the 200/300 above the

circuitry below, and thus receive light first from external to the overall device system).

Claims 10 and 11are rejected under 35 U.S.C. 103 as being unpatentable over Yu et al.
(US 2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the provisional
application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al. (US

2010/0116332) in view of Arimoto et al. (US 5,759,292) in view of Martin et al. (US 7,276,749).

Regarding claims 10 and 11, the prior art of Yu et al. disclose the integrated structure of
claim 1, and Yu does not specify,

“wherein the array monolithically integrated with Si electronic devices for signal
processing and transmission”,

“wherein the array is monolithically integrated with Si electronic devices for transmitting
electrical signals related to accumulations of the charge carriers in at least some of the

photodetectors™.
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Martin discloses in Fig. 1C (provide above), wherein the array monolithically integrated
with Si electronic devices for signal processing and transmission (the pixel array is supported by
the signal processing elements “Even/Odd Column Amps & ADS’s” and “Timing Control and
Bias Generator” and the transmission section “Serial I/O Port”),

wherein the array is monolithically integrated with Si electronic devices (Si devices
already shown in ROIC of Yu) for transmitting electrical signals related to accumulations of the
charge carriers in at least some of the photodetectors (Martin discloses the pixel array is

2

supported by the signal processing elements “Even/Odd Column Amps & ADS’s” and “Timing

Control and Bias Generator” and the transmission section “Serial I/O Port™).

Therefore, it would have been obvious to one having ordinary skill in the art at the time

the invention was effectively filed to use the,
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“wherein the array monolithically integrated with Si electronic devices for signal
processing and transmission”,

“wherein the array is monolithically integrated with Si electronic devices for transmitting
electrical signals related to accumulations of the charge carriers in at least some of the
photodetectors™, as disclosed by Martin in the system of Yu, for the purpose of providing the
necessary device components to make the light signals gathered into usable electrical data
signals and for distributing the gathered electrical data. G. TSM: Teaching, Suggestion,

Motivation Test.

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Yu et al. (US
2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the provisional
application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al. (US
2010/0116332) in view of Arimoto et al. (US 5,759,292) in view of Kim et al. (US

2011/0297214).

Regarding claim 13, the prior art of Yu et al. disclose the integrated structure of claim 1,
and Yu discloses the opposite orientation to, “in which the doped regions of each of at least some
of the photodetectors are configured such that the light passes through at least a part of the P-

doped region before reaching any part of the N-doped region.”

Kim et al. (US 2011/0297214) Fig. 2A (shown below) discloses the limitation of, in

which the doped regions of each of at least some of the photodetectors are configured such that

Samsung Exhibit 1003, Page 311 of 786



Application/Control Number: 18/822,880 Page 19
Art Unit: 2893

the light passes through at least a part of the P-doped region before reaching any part of the N-

doped region (where p-type is above the n-type part of the pillars).
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Therefore, it would have been obvious to one having ordinary skill in the art at the time
the invention was effectively filed to use the,

“in which the doped regions of each of at least some of the photodetectors are configured
such that the light passes through at least a part of the P-doped region before reaching any part of
the N-doped region”, as disclosed by Kim in the system of Yu, for the purpose of providing the
practical construction of a light converting diode to create electrical signals from light signals. G.

TSM: Teaching, Suggestion, Motivation Test.
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Allowable Subject Matter
Claims 3-7 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and

any intervening claims. Claims 4-7 are objected to because of their dependency on claim 3.

Claims 14-17 are allowed.

The following is an Examiner's statement of reasons for allowance: The integrated
structure as recited in the claims of the instant invention fail to be taught by the prior art cited of

interest.

Regarding claim 14, the prior art of Yu et al. (US 2011/0309331) discloses in Figs. 4
and 5, a integrated photoconversion array, but fails to disclose the specific characteristic recited
in the claims of the instant invention e.g. the combination of claimed features of an array of
pillars comprising Si, Ge, and/or alloyed SiGe semiconductor material, the pillars comprise p-
type and n-type doped regions for generating charge carriers, holes in the light receiving surface
of at least some of the pillars, the holes are filled with solid dielectric material, side isolation,
solid dielectric material forming a base dielectric region for the array, electrical contacts, the
presence of holes increases absorption of light by factor of 1.1, and the array is monolithically
integrated with electronic devices for signal processing and transmission, in conjunction with the
feature of,

“each of the holes has an elongated shape extending in length over less than the width of

the light receiving surface in which the hole is fabricated”.
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Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Eduardo A Rodela whose telephone number is (571)272-8797.
The examiner can normally be reached M-F, 8:30-5:00pm ET.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Yara B Green can be reached on (571) 270-3035. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.
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request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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| "6013871" | "6033582"
| "6037243" | "6046466"
| "6074892" | "6100551"
| "6270548" | "6301420"
| "6326649" | "6388243"
| "6388648" | "6407439"
| "6459034" | "6463204"
| "6542231" | "6563995"
| "6566723" | "6680216"
| "6709929" | "6720594"
| "6771314" | "6805139"
| "6812473" | "6904187"
| "6927145" | "6960526"
| "6967120" | "6969899"
| "6987258" | "6996147"
| "7052927" | "7064372"
| "7105428" | "7106938"
| "7109517" | "7153720"
| "7163659" | "7192533"
| "7208783" | "7230286"
| "7235475" | "7241434"
| "7253017" | "7254151"
| "7262400" | "7265328"

USOCR)

(US-PGPUB; USPAT;
USOCR)

OR

ON

ON

04:52 PM

2024/11/12
05:05 PM
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| "7272287" | "7285812"
| "7306963" | "7307327"
| "7311889" | "7326915"
| "7330404" | "7335962"
| "7336860" | "7339110"
| "7358583" | "7381966"
| "7388147" | "7416911"
| "7446025" | "7462774"
| "7471428" | "7491269"
| "7507293" | "7521322"
| "7524694" | "7582587"
| "7582857" | "7598482"
| "7622367" | "7626685"
| "7646138" | "7646943"
| "7647695" | "7649665"
| "7655860" | "7663202"
| "7692860" | "7704806"
| "7713779" | "7719678"
| "7719688" | "7732769"
| "7732839" | "7736954"
| "7740824" | "7790495"
| "7872324" | "7888155"
| "7902540" | "7948555"
| "8030729" | "8035184"
| "8049203" | "8063450"
| "8067299" | "8067736"
| "8084728" | "8093675"
| "8118170" | "8143658"
| "8154127" | "8193524"
| "8208776" | "8212136"
| "8212138" | "8222705"
| "8242353" | "8269985"
| "8274039" | "8299472"
| "8330090" | "8384007"
| "8455857" | "8471190"
| "8514411" | "8546742"
| "8748799" | "8766272"
| "8791470" | "8810808"
| "8835831" | "8866065"
| "9000353" |
"20020003201" |
"20020020846" |
"20020021879" |
"20020071468" |
"20020104821" |
"20020109082" |
"20020117675" |
"20020130311" |
"20020172820" |
"20030003300" |
"20030006363" |
"20030077907" |
"20030089899" |
"20030103744" |
"20030132480" |
"20030160176" |
"20030189202" |
"20030227090" |
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"20040011975" |
"20040021062" |
"20040026684" |
"20040058058" |
"20040065362" |
"20040075464" |
"20040095658" |
"20040109666" |
"20040114847" |
"20040118337" |
"20040118377" |
"20040122328" |
"20040124366" |
"20040155247" |
"20040156610" |
"20040160522" |
"20040180461" |
"20040213307" |
"20040217086" |
"20040223681" |
"20040241965" |
"20040252957" |
"20040261840" |
"20050009224" |
"20050035381" |
"20050082676" |
"20050087601" |
"20050095699" |
"20050109388" |
"20050116271" |
"20050133476" |
"20050161662" |
"20050164514" |
"20050190453" |
"20050201704" |
"20050218468" |
"20050224707" |
"20050242409" |
"20050284517" |
"20060011362" |
"20060027071" |
"20060038990" |
"20060113622" |
"20060115230" |
"20060121371" |
"20060146323" |
"20060162766" |
"20060180197" |
"20060208320" |
"20060257071" |
"20060260674" |
"20060273262" |
"20060273389" |
"20060284118" |
"20070012980" |
"20070012985" |
"20070023799" |
"20070025504" |
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"20070029545" |
"20070052050" |
"20070076481" |
"20070082255" |
"20070099292" |
"20070104441" |
"20070107773" |
"20070108371" |
"20070114622" |
"20070120254" |
"20070126037" |
"20070137697" |
"20070138376" |
"20070138380" |
"20070138459" |
"20070139740" |
"20070140638" |
"20070145512" |
"20070148599" |
"20070152248" |
"20070155025" |
"20070164270" |
"20070170418" |
"20070172623" |
"20070172970" |
"20070187787" |
"20070196239" |
"20070200054" |
"20070205483" |
"20070217754" |
"20070228421" |
"20070238265" |
"20070238285" |
"20070241260" |
"20070246689" |
"20070248958" |
"20070272828" |
"20070278500" |
"20070285378" |
"20070290193" |
"20070290265" |
"20080001498" |
"20080006319" |
"20080006891" |
"20080029701" |
"20080036038" |
"20080044984" |
"20080047601" |
"20080047604" |
"20080055451" |
"20080065451" |
"20080073742" |
"20080079022" |
"20080079076" |
"20080083963" |
"20080088014" |
"20080090401" |
"20080092938" |
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"20080096308" |
"20080108170" |
"20080116537" |
"20080128760" |
"20080137188" |
"20080143906" |
"20080145965" |
"20080149914" |
"20080149944" |
"20080157253" |
"20080166883" |
"20080169017" |
"20080169019" |
"20080173615" |
"20080178924" |
"20080188029" |
"20080191278" |
"20080191298" |
"20080211945" |
"20080218740" |
"20080224115" |
"20080225140" |
"20080233280" |
"20080237568" |
"20080246020" |
"20080246123" |
"20080248304" |
"20080251780" |
"20080258747" |
"20080260225" |
"20080264478" |
"20080266556" |
"20080266572" |
"20080271783" |
"20080277646" |
"20080283728" |
"20080283883" |
"20080297281" |
"20080311693" |
"20080311712" |
"20090001498" |
"20090020150" |
"20090020687" |
"20090032687" |
"20090046362" |
"20090046749" |
"20090050204" |
"20090052029" |
"20090057650" |
"20090072145" |
"20090104160" |
"20090120498" |
"20090121136" |
"20090127442" |
"20090146198" |
"20090151782" |
"20090152664" |
"20090153961" |
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"20090165844" |
"20090173976" |
"20090179225" |
"20090179289" |
"20090188552" |
"20090189144" |
"20090189145" |
"20090194160" |
"20090199597" |
"20090201400" |
"20090206405" |
"20090211622" |
"20090223558" |
"20090224245" |
"20090224349" |
"20090230039" |
"20090233445" |
"20090242018" |
"20090243016" |
"20090244514" |
"20090260687" |
"20090261438" |
"20090266418" |
"20090266974" |
"20090272423" |
"20090278998" |
"20090289320" |
"20090305454" |
"20100006817" |
"20100019252" |
"20100019296" |
"20100019355" |
"20100025710" |
"20100078055" |
"20100078056" |
"20100090341" |
"20100101633" |
"20100104494" |
"20100110433" |
"20100116976" |
"20100126573" |
"20100127153" |
"20100132779" |
"20100133986" |
"20100136721" |
"20100148221" |
"20100163714" |
"20100163941" |
"20100178018" |
"20100186809" |
"20100187404" |
"20100200065" |
"20100207103" |
"20100218816" |
"20100229939" |
"20100230653" |
"20100237454" |
"20100240104" |

11/14/2024 05:22:48 PM

Workspace: 18822880

Page 9 of 14
ER

Samsung Exhibit 1003, Page 332 of 786




"20100244108" |
"20100244169" |
"20100249877" |
"20100258184" |
"20100276572" |
"20100277607" |
"20100282314" |
"20100295019" |
"20100302440" |
"20100304061" |
"20100308214" |
"20100313952" |
"20100319763" |
"20100320444" |
"20110018424" |
"20110036396" |
"20110037133" |
"20110049572" |
"20110050042" |
"20110057231" |
"20110057234" |
"20110057286" |
"20110080508" |
"20110084212" |
"20110127490" |
"20110133060" |
"20110133160" |
"20110135814" |
"20110139176" |
"20110146771" |
"20110147870" |
"20110180894" |
"20110195577" |
"20110220191" |
"20110226937" |
"20110248315" |
"20110249219" |
"20110249322" |
"20110253982" |
"20110272014" |
"20110297214" |
"20110309237" |
"20110309240" |
"20110309331" |
"20110315988" |
"20110316106" |
"20120006390" |
"201200097 14" |
"20120014837" |
"20120029328" |
"20120031454" |
"20120060905" |
"20120075513" |
"20120153124" |
"20120192939" |
"20120196383" |
"20120196401" |
"20120240999" |
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L19 1

L20 385

L21 38

"20120258563" |
"20120280345" |
"20120298843" |
"20120313078" |
"20120318336" |
"20120322164" |
"20130000704" |
"20130020620" |
"20130037100" |
"20130112256" |
"20130125965" |
"20130174904" |
"20130220406" |
"20130341749" |
"20140045209" |
"20140096816" |
"20140117401" |
"20150171272").pn.
AND (PGPB | USPT |
USOC).dbnm.

"9312448".pn.

(@rlpd<="20130613"
OR
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L15 AND L7 AND
L6

("6946682" | "7601993"
| "7923753" | "8525227"
| "8604511" | "8735941"
| "8941146" | "8969198"
| "9660043" |
"20020142548" |
"20070187677" |
"20080173898" |
"20080217625" |
"20080258150" |
"20090035884" |
"20090127575" |
"20090212276" |
"20100059781" |
"20110018024" |
"20110143507" |
"20110198641" |
"20110233520" |
"20110233596" |
"20120049152" |
"20120119189" |
"20120235204" |
"20120248500" |
"20130026519" |
"20130320352" |
"20140016660" |
"20140264454").pn. OR
("9793439").urpn. AND

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/11/13
09:38 AM

2024/11/13
10:43 AM

2024/11/13
10:51 AM

11/14/2024 05:22:48 PM

Workspace: 18822880

Page 11 of 14
ER

Samsung Exhibit 1003, Page 334 of 786




(PGPB | USPT |
USOC).dbnm.
L22 36 (@rlpd<="20130613" [(US-PGPUB; USPAT; |OR ON ON 2024/11/13
OR USOCR) 10:52 AM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L21
L23 1 "20110309331" (US-PGPUB) OR ON ON 2024/11/14
09:38 AM
L24 1 "20140016660" (US-PGPUB) OR ON ON 2024/11/14
02:11 PM
L25 212 (texture OR recesses  [(US-PGPUB) OR ON ON 2024/11/14
OR divots OR holes) 02:34 PM
WITH surface WITH
(diode) WITH (absorb$3
OR absorption OR
efficiency) WITH light
L26 277 (@rlpd<="20130613" [(US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR) 02:34 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L25
L27 1974 (textur$3 OR texturized) [(US-PGPUB; USPAT; |OR ON ON 2024/11/14
WITH (("1" OR "10" OR |USOCR) 03:29 PM
"20" OR "30 OR "40 OR
"50") NEAR
(nanometer$1 OR
"nm")
L28 245 (@rlpd<="20130613" [(US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR; FIT (AP, AT, 03:30 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") |CZ, DD, DE, DK, EA,
AND L27 AND L14 EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L29 76 (@rlpd<="20130613" [(US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR) 03:30 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L27 AND L14
L30 590 (textur$3 OR texturized) [(US-PGPUB; USPAT; |OR ON ON 2024/11/14
WITH surface WITH USOCR) 04:11 PM
(increas$3 NEAR
11/14/2024 05:22:48 PM Page 12 of 14
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(efficiency OR absorb$3
OR absorption))
L31 78 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/11/14
OR USOCR) 04:11 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
L32 36 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/11/14
OR USOCR) 04:13 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
AND (percent$3 OR
"%
L33 0 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/11/14
OR USOCR) 04:13 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND (L14
SAME (percent$3 OR
"%"))
L34 0 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/11/14
OR USOCR; FIT (AP, AT, 04:14 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") |CZ, DD, DE, DK, EA,
AND L30 AND (L14 EE, EP, ES, FI, FR, GB,
SAME (percent$3 OR [HR, HU, ID, IE, IL, IS,
"%") IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L35 7573011 (signal NEAR (US-PGPUB; USPAT; [OR ON ON 2024/11/14
process$3) AND (output|USOCR; FIT (AU, AP, 04:36 PM
OR transmission) AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
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L36 244 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR) 04:37 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L14 AND L35
L37 4526 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR) 04:44 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND L35
L38 747 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/11/14
OR USOCR) 04:44 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND ((signal
NEAR process$3) AND
(output OR
transmission)) AND
monolithic$4
L39 0 (L2 OR L3 OR L15) (US-PGPUB; USPAT; |AND ON ON 2024/11/14
AND ((integrated NEAR |USOCR,; FIT (AU, AP, 05:22 PM
structure)(array)(pillars) |AT, BE, BG, BR, BY,
(holes)(p-doped)(n- CA, CH, CN, CS, CU,
doped)(light NEAR CZ, DD, DE, DK, EA,
receiving NEAR EE, EP, ES, FI, FR, GB,
surfaces)(visible)(infrare |HR, HU, ID, IE, IL, IS,
d)(wavelengths)(photos |IT, JP, KR, LT, LU, LV,
ensitive NEAR MA, OA, RU, SU, WO,
area)(charge NEAR MC, MD, MY, NL, NO,
carriers)(holes)(recesse |NZ, PH, PL, PT, RO,
s)(side NEAR RS, SE, SG, SI, SK,
isolation)(base NEAR |TH, TN, TR, TW, UA,
dielectric)(electrical VN); FPRS; EPO;
NEAR JPO; DERWENT;
contacts)(factor)(increa |IBM_TDB)
se)(abosorption)("1.1").
clm.
PE2E SEARCH - Search History (Interference)
There are no Interference searches to show.
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4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.
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Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT  ———
L it | 2893
( Not for submission under 37 CFR 1.99)
Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-11-18

Name/Print lvan S. Kavrukov Registration Number 25,161

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexande, Y oo

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 11/18/2024 01:48:39 PM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 68003337 FILING DATE  09/03/2024
CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Ivan Kavrukov
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE

DOCUMENT PAGES DESCRIPTION (KB)
309-
0015USCIPDIV_IDSTransmit 1 Transmittal Letter 446 KB
tal-Final.pdf
309-0015USCIPDIV_1449- 4 Information Disclosure 1010 KB
Final.pdf Statement (IDS) Form (SB08)
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
309- BBBC9ADD8C833A72A2D351F384B1286893606CC11F4FEED7
0015USCIPDIV_IDSTransmittal 9FA801DD068A7381310DF936C33CE4C327CDFA69984DC04D
-Final.pdf 600646B4107A66985EF7FA5DA27DFC39
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BBAB28011A89FDOAE2EC6E41C6EDE85C82FBAB494A37EAD
386F1DB469484D4148247AC44C214C24498A14EE398452985E
A5068B3F124F216D6FSED4C1B3E3334

309-0015USCIPDIV_1449-
Final.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 PO, Box 1450
PATENT AND TRADEMARK OFFICE AN, Y e 0.0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 10/31/2024 04:04:48 PM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 67799981 FILING DATE  09/03/2024
CUSTOMER # 139982 FIRST NAMED  Shih-Yuan WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Ivan Kavrukov
ADDRESS

Documents TOTAL DOCUMENTS: 1
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

309-

0015USCIPDIV_SecondPreli 6 Preliminary Amendment 496 KB

minary Amendment-Final.pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

309- 7066265F1E919ECI95FE66C4CA20E8B613EE267CF34BB44794
0015USCIPDIV_SecondPrelimi  1B3387A71C6BC77970325D8EA990F3EE087557AEFEC13E6C
nary Amendment-Final.pdf D085B7B13821A7DF60125EB4A483A2F

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.
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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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Shih-Yuan WANG et al.

Serial No.: 18/822,880

Examiner: EDUARDO A RODELA

Group Art Unit 2893

Filing Date: 09/03/2024

For: MICROSTRUCTURE ENHANCED ABSORPTION
PHOTOSENSITIVE DEVICES

Conf. No. 5818

Industrious at Hudson Yards
31 Hudson Yards, 11" Floor
New York, New York 10001

CERTIFICATE OF ELECTRONIC FILING

Date of Transmission: October 31, 2024

I hereby certify that this correspondence is being transmitted via
Electronic Filing Services on the date indicated above.

Mary Ellen Finnegan
(Typed or printed name of person signing transmittal)

/Mary Ellen Finnegan/

(Signature of person signing transmittal)

SECONDR PRELIMINARY AMENDMENT

s,

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

Alexandria, VA 22313-1450

Prior to examination and the issuance of the first Office Action, please amend the above-

identified application as follows:
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Amendments to the Claims:

Please rewrite the claims as follows. These amended claims replace all previously filed claims:

1. (currently amended) An integrated structure comprising:

an array of pillars comprising $48i, Ge, and/or SiGe alloy semiconductor material,

wherein at least some of the pillars are configured s

ave respective light-receiving surfaces and

photodetectors

respective sides;
z comprise P-doped and N-

wherein at least some of the phe
doped regions and are configured to respond to illumination with light in

selected visible and infrared wavelengths by generating electrical charge

carriers;

one or more holes that are ¢

the light-receiving surface of each of at least some of the

, have elongated or other shapes at ¢ s the

light-receiving surfaces, extend into the pha s to a depth

of 100 t010000 nm, and are filled at least partly with solid dielectric

material;

side-isolation comprising solid material between at least portions of the sides of at

least some of the phe

a solid dielectric material forming a base dielectric region for the array;

electrical contacts configured to provide electrical pathways coupled electrically
to at least some of the photodetectors, including for selected reverse-
biasing thereof;

wherein the presence of said one or more holes increases by a factor of at least 1.1
the absorption of the light by at least some of the photodetectors relative to

like photodetectors lacking said holes.

2. (currently amended) The integrated structure of claim 1, wherein the array &f

ss+1s monolithically integrated with $%-§i electronic devices.

2-
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3. (currently amended) The integrated circuit of claim 1, in which at least some of thg holes

are elongated along the respective light-receiving surfaces.

4. (currently amended) The integrated structure of claim 3, wherein each of at least some of

s has a plurality of the elongated holes.

5. (currently amended) The integrated structure of claim 3, wherein each of at least some of

the phetodss

s has only one of the elongated holes.

6. (currently amended) The integrated structure of claim 3_in which the light-receiving

surfaces have respective widths, and the elongated holes extend along less than the

widths of the light-receiving surfaces of at least some of the phatade

7. (currently amended) The integrated structure of claim 6 in which each of &

the elongated holes has at least one closed contour remote from respective side edges of

8. (previously presented) The integrated structure of claim 1, in which the electrical contacts
are configured to selectively provide electrical fields across at least some of the

photodetectors.

9. (previously presented) The integrated structure of claim 1, in which two or more of the

photodetectors share one of the electrical contacts.

10. (currently amended) The integrated structure of claim 1, wherein the array f

»sa-18 monolithically integrated with §3-8i electronic devices for signal

processing and transmission.
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11. (currently amended) The integrated structure of claim 1, wherein the array &

sva-1s monolithically integrated with 83-8i electronic devices for transmitting

electrical signals related to accumulations of the charge carriers in at least some of the

photodetectors.

13. (currently amended) The integrated structure of claim 1, in which the doped regions of
each of at least some of the photodetectors are configured such that the light passes

ENAS

through at least a part of the N

doped region before reaching any part of the N#-doped

region.

14. (currently amended) An integrated structure comprising:

N

an array of pillars comprising $i8i, Ge, and/or alloyed SiGe semiconductor

>

material, wherein at least some of the pillars sve-cont

phatedetsstassthat-have respective sides and light-receiving

surfaces with selected widths and ¢«

wherein at least some of the phetedes comprise P-doped and N-
doped regions and are configured to respond to illumination with light in
selected visible and infrared wavelengths by generating electrical charge

carriers;

one or more holes that are deliberstebe-formedt

the light-receiving surface of each of at least some of the

wherein each of the holes (i) has an elongated shape extending in length over less

than the width of the light-receiving surface in which the hole is
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, (1) has at least one closed contour at the light-receiving

surface in which the hole is fosw ¢, (i1) extends into the

v in which the hole is $¢

1 et
photade

100 to10000 nm, and (iv) is filled at least partly with solid dielectric

material;

side-isolation comprising solid material between at least portions of the sides of at

least some of the
a solid dielectric material forming a base dielectric region for the array;
electrical contacts configured to provide electrical pathways coupled electrically
to at least some of the photodetectors, including for selected reverse-
biasing thereof;
wherein the presence of the one or more holes increases, by a factor of at least
1.1, absorption of the light by at least some of the photodetectors relative
to like photodetectors lacking the holes; and

wherein the array of phetedetsstors-is monolithically integrated with §+8t

electronic devices for signal processing and transmission.

(new) The integrated structure of claim 14, in which each of at least some of the

pillars has at least two of the elongated holes.

. (new) The integrated structure of claim 14, in which each of at least some of the

photodetectors includes at least one of the holes.
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REMARKS

This patent application is a divisional of and incorporates by reference parent application
Ser. Nos. 18/385,213 filed October 30, 2023, which is expected to issue as U.S. Patent No.
12,087,871 on September 10, 2024, according to Issue Notification dated 08/21/2024.

Applicant submits that the same examples of support discussed in the immediate parent
application apply to the claims above, which are entitled to the same 2014 and 2013 filing dates
through the same chain of continuing applications as the immediate parent of which the subject
application is a division.

Applicant invites the Examiner to telephone the undersigned if it appears that a call may

help advance prosecution.

Please charge any shortfall and credit any overpayments to our Deposit Account number
600125.
Respectfully Submitted,

WISSING MILLER LLP

Attorney for Applicants

By: _ /Ivan S. Kavrukov/
Ivan S. Kavrukov
Reg. No. 25,161
Tel.: (917) 945-0121
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REMARKS

This patent application is a divisional of and incorporates by reference parent application
Ser. Nos. 18/385,213 filed October 30, 2023, which is expected to issue as U.S. Patent No.
12,087,871 on September 10, 2024, according to Issue Notification dated 08/21/2024.

Applicant submits that the same examples of support discussed in the immediate parent
application apply to the claims above, which are entitled to the same 2014 and 2013 filing dates
through the same chain of continuing applications as the immediate parent of which the subject
application is a division.

Applicant invites the Examiner to telephone the undersigned if it appears that a call may

help advance prosecution.

Please charge any shortfall and credit any overpayments to our Deposit Account number
600125.
Respectfully Submitted,

WISSING MILLER LLP

Attorney for Applicants

By: _ /Ivan S. Kavrukov/
Ivan S. Kavrukov
Reg. No. 25,161
Tel.: (917) 945-0121
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a oo@on of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;rt!glr\:t:fErIEFgE'LlTEglglglATloN RECORD 181822 880 09/03/2004 o be Maied

ENTITY: [JLARGE smALL (JmicRO

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(J Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NIA N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0). (p), or (q)) NIA N/A N/A
TOTAL CLAIMS ) B
(37 GFR 1.16(i)) minus 20 = x 340 -
INDEPENDENT CLAIMS ) x
(37 GFR 1.16(h)) minus 3 = x $192 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dg?;'f?gg\‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
: ) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED - PART I

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 10/31/2024 iﬂ"EAF'{N'NG Egg\%ﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; o _
E (37 OFR 1.1561) 17 Minus 20 =0 x $40 = 0
& | focpendernt -2 winus | 3 -0 x 5192 - 0
E (] Application Size Fee (37 CFR 1.16(s))
[_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
HERAFAT'EL{NG PRNE%Y(?ESHLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
| Total B ‘ wx - _
= (390112 1.16(i)) Minus — X $ 0 -
Q [ independent B ; -
E (27 (?lgaeﬂw?h?) Minus = x $0 =
2 () Application Size Fee (37 CFR 1.16(s))
[_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
* |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /CAROLYN E THOMAS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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. |
18/822,880 09/03/2024 Shih-Yuan WANG 309-0015USCIPDIV 5818
139982 7590 10/28/2024 | EXAMINER |
Wissing Miller LLP
Industrious at Hudson Yards CENTRAL, DOCKET
31 Hudson Yards, 11th Floor
New York. NY 10001 | ART UNIT | PAPER NUMBER |
s
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
10/28/2024 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):

WMDocket@wissingmiller.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

WANG et al.

Application No. 18/822,880 :

Filed: September 3, 2024 : DECISION ON PETITION
For: MICROSTRUCTURE ENHANCED

ABSORPTION PHOTOSENSITIVE

DEVICES

This is a decision on the petition under 37 CFR 1.102(c)(1), filed September 3, 2024, to make the
above-identified application special based on applicant’s age as set forth in MPEP § 708.02,
Section II.

The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP

§ 708.02, Section II: Applicant’s Age, must be accompanied by evidence showing that the
applicantis 65 years of age, or more, such as applicant’s statement or a statement from a
registered practitioner that he or she has evidence that the applicantis 65 years of age or older.
No fee is required.

The instant petition includes a statement from the registered attorney or agent attesting to having
evidence of the jointinventor's age being 65 years of age or more. Accordingly, the above-
identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Paralegal Specialist Lara
Willsey at 571-270-1501. All other inquiries concernlng the examination or status of the
application are accessible in the Patent Center at 1 i

[Lara C. Willsey/
Lara C. Willsey
Paralegal Specialist
Office of Petitions
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
exandria, Virginia 22313-1450
‘www.uspto.gov

APPLICATION FILING or GRP ART
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS

NUMBER 371(c) DATE
18/822,880 09/03/2024 OPAP 992 309-0015USCIPDIV 15 2
CONFIRMATION NO. 5818
139982 REPLACEMENT FILING RECEIPT

eSO MIETLLE v A

31 Hudson Yards, 11th Floor
New York, NY 10001

Date Mailed: 09/20/2024

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

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

Inventor(s)
Shih-Yuan WANG, Palo Alto, CA;
Shih-Ping WANG, Los Altos, CA;
Applicant(s)
W&W Sens Devices, Inc., Los Altos, CA;

Power of Attorney: The patent practitioners associated with Customer Number 139982

Domestic Priority data as claimed by applicant
This application is a DIV of 18/385,213 10/30/2023 PAT 12,087,871
which is a CIP of 17/974,325 10/26/2022 PAT 11,830,954
and is a CIP of 18/113,474 02/23/2023
which is a DIV of 17/707,429 03/29/2022 PAT 11,621,360
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432
which is a DIV of 16/528,958 08/01/2019 PAT 11,121,271
which is a CIP of 15/979,821 05/15/2018 PAT 10,624,300
and said 17/707,429 03/29/2022 is a DIV of 17/532,831 11/22/2021 PAT 11,309,444
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432
and said 16/528,958 08/01/2019 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498
and is a CIP of PCT/US2016/067977 12/21/2016
and is a CIP of 16/042,535 07/23/2018 PAT 10,700,225
and is a CIP of 16/296,985 03/08/2019 PAT 10,468,543
and is a CIP of PCT/US2018/043289 07/23/2018
and is a CIP of PCT/US2018/057963 10/29/2018
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and claims benefit of 62/713,455 08/01/2018
and claims benefit of 62/716,310 08/08/2018
and claims benefit of 62/717,750 08/10/2018
and claims benefit of 62/719,689 08/19/2018
and claims benefit of 62/724,449 08/29/2018
and claims benefit of 62/733,476 09/19/2018
and claims benefit of 62/737,062 09/26/2018
and claims benefit of 62/750,016 10/24/2018
and claims benefit of 62/770,656 11/21/2018
and claims benefit of 62/772,498 11/28/2018
and claims benefit of 62/777,157 12/09/2018
and claims benefit of 62/779,693 12/14/2018
and claims benefit of 62/784,342 12/21/2018
and claims benefit of 62/794,330 01/18/2019
and claims benefit of 62/797,141 01/25/2019
and claims benefit of 62/797,263 01/26/2019
and claims benefit of 62/800,371 02/01/2019
and claims benefit of 62/802,171 02/06/2019
and claims benefit of 62/802,718 02/08/2019
and claims benefit of 62/805,850 02/14/2019
and claims benefit of 62/808,949 02/22/2019
and claims benefit of 62/819,604 03/17/2019
and claims benefit of 62/819,669 03/17/2019
and claims benefit of 62/820,695 03/19/2019
and claims benefit of 62/828,976 04/03/2019
and claims benefit of 62/841,798 05/01/2019
and claims benefit of 62/843,206 05/03/2019
and claims benefit of 62/846,554 05/10/2019
and claims benefit of 62/853,280 05/28/2019
and claims benefit of 62/860,115 06/11/2019
and claims benefit of 62/863,231 06/18/2019
and claims benefit of 62/863,852 06/19/2019
and claims benefit of 62/867,186 06/26/2019
and claims benefit of 62/868,911 06/29/2019
and claims benefit of 62/870,533 07/03/2019
and claims benefit of 62/873,891 07/13/2019
and claims benefit of 62/874,418 07/15/2019
and said 15/979,821 05/15/2018 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498
and is a CIP of 15/309,922 11/09/2016 PAT 9,818,893
and is a CIP of PCT/US2016/067977 12/21/2016
and claims benefit of 62/465,734 03/01/2017
and claims benefit of 62/474,179 03/21/2017
and claims benefit of 62/484,474 04/12/2017
and claims benefit of 62/487,606 04/20/2017
and claims benefit of 62/488,998 04/24/2017
and claims benefit of 62/500,581 05/03/2017
and claims benefit of 62/505,974 05/14/2017
and claims benefit of 62/509,093 05/20/2017
and claims benefit of 62/510,249 05/23/2017
and claims benefit of 62/514,889 06/04/2017

and claims benefit of 62/521,504 06/18/2017
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and claims benefit of 62/522,169 06/20/2017
and claims benefit of 62/527,962 06/30/2017
and claims benefit of 62/530,281 07/09/2017
and claims benefit of 62/533,078 07/16/2017
and claims benefit of 62/533,603 07/17/2017
and claims benefit of 62/535,801 07/21/2017
and claims benefit of 62/540,524 08/02/2017
and claims benefit of 62/542,243 08/07/2017
and claims benefit of 62/547,728 08/18/2017
and claims benefit of 62/553,844 09/02/2017
and claims benefit of 62/556,426 09/10/2017
and claims benefit of 62/561,869 09/22/2017
and said 16/528,958 08/01/2019 is a CON of 15/797,821 10/30/2017 PAT 10,446,700
and said 16/042,535 07/23/2018 is a CIP of 15/797,821 10/30/2017 PAT 10,446,700
and claims benefit of 62/535,801 07/21/2017
and claims benefit of 62/540,524 08/02/2017
and claims benefit of 62/542,243 08/07/2017
and claims benefit of 62/547,728 08/18/2017
and claims benefit of 62/553,844 09/02/2017
and claims benefit of 62/556,426 09/10/2017
and claims benefit of 62/561,869 09/22/2017
and claims benefit of 62/591,072 11/27/2017
and claims benefit of 62/599,246 12/15/2017
and claims benefit of 62/607,860 12/19/2017
and claims benefit of 62/615,314 01/09/2018
and claims benefit of 62/623,971 01/30/2018
and claims benefit of 62/628,764 02/09/2018
and claims benefit of 62/631,630 02/17/2018
and claims benefit of 62/633,514 02/21/2018
and claims benefit of 62/634,692 02/23/2018
and claims benefit of 62/637,945 03/02/2018
and claims benefit of 62/639,356 03/06/2018
and claims benefit of 62/639,472 03/06/2018
and claims benefit of 62/639,920 03/07/2018
and claims benefit of 62/640,522 03/08/2018
and claims benefit of 62/643,010 03/14/2018
and claims benefit of 62/645,810 03/21/2018
and claims benefit of 62/646,871 03/22/2018
and claims benefit of 62/651,053 03/30/2018
and claims benefit of 62/651,087 03/31/2018
and claims benefit of 62/652,830 04/04/2018
and claims benefit of 62/659,067 04/17/2018
and claims benefit of 62/659,072 04/17/2018
and claims benefit of 62/662,217 04/24/2018
and claims benefit of 62/666,005 05/02/2018
and claims benefit of 62/669,194 05/09/2018
and claims benefit of 62/675,130 05/22/2018
and claims benefit of 62/677,609 05/29/2018
and claims benefit of 62/682,909 06/09/2018
and said 15/309,922 11/09/2016 is a 371 of PCT/US2015/061120 11/17/2015

and is a CON of 14/943,898 11/17/2015 PAT 9,530,905
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and is a CON of 14/945,003 11/18/2015 PAT 9,525,084
which claims benefit of 62/232,716 09/25/2015

and claims benefit of 62/213,558 09/02/2015

and claims benefit of 62/209,311 08/24/2015

and claims benefit of 62/205,717 08/15/2015

and claims benefit of 62/199,607 07/31/2015

and claims benefit of 62/197,120 07/27/2015

and claims benefit of 62/188,876 07/06/2015

and claims benefit of 62/182,602 06/21/2015

and claims benefit of 62/175,855 06/15/2015

and claims benefit of 62/174,498 06/11/2015

and claims benefit of 62/171,915 06/05/2015

and claims benefit of 62/157,876 05/06/2015

and claims benefit of 62/154,675 04/29/2015

and claims benefit of 62/153,443 04/27/2015

and claims benefit of 62/139,511 03/27/2015

and claims benefit of 62/111,582 02/03/2015

and claims benefit of 62/100,025 01/05/2015

and claims benefit of 62/090,879 12/11/2014

and claims benefit of 62/081,538 11/18/2014

and said 14/943,898 11/17/2015 claims benefit of 62/232,716 09/25/2015

and claims benefit of 62/213,556 09/02/2015

and claims benefit of 62/209,311 08/24/2015

and claims benefit of 62/205,717 08/15/2015

and claims benefit of 62/199,607 07/31/2015

and claims benefit of 62/197,120 07/27/2015

and claims benefit of 62/188,876 07/06/2015

and claims benefit of 62/182,602 06/21/2015

and claims benefit of 62/175,855 06/15/2015

and claims benefit of 62/174,498 06/11/2015

and claims benefit of 62/171,915 06/05/2015

and claims benefit of 62/157,876 05/06/2015

and claims benefit of 62/154,675 04/29/2015

and claims benefit of 62/153,443 04/27/2015

and claims benefit of 62/139,511 03/27/2015

and claims benefit of 62/111,582 02/03/2015

and claims benefit of 62/100,025 01/05/2015

and claims benefit of 62/090,879 12/11/2014

and claims benefit of 62/081,583 11/19/2014 ABN

and said 14/947,718 11/20/2015 is a CON of PCT/US2014/039208 05/22/2014
which claims benefit of 61/826,446 05/22/2013

and claims benefit of 61/843,021 07/04/2013

and claims benefit of 61/905,109 11/15/2013

and claims benefit of 61/834,873 06/13/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 4 of 7

Samsung Exhibit 1003, Page 360 of 786



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

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

If Required, Foreign Filing License Granted: 09/12/2024

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/822,880

Projected Publication Date: 12/26/2024

Non-Publication Request: No

Early Publication Request: No

* SMALL ENTITY **
Title

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Preliminary Class

136
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
exandria, Virginia 22313-1450
‘www.uspto.gov

APPLICATION FILING or GRP ART
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS

NUMBER 371(c) DATE
18/822,880 09/03/2024 832 309-0015USCIPDIV 15 2
CONFIRMATION NO. 5818
139982 FILING RECEIPT

eSO MIETLLE v A

31 Hudson Yards, 11th Floor
New York, NY 10001

Date Mailed: 09/18/2024

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

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

Inventor(s)
Shih-Yuan WANG, Palo Alto, CA;
Shih-Ping WANG, Los Altos, CA;
Applicant(s)
W&W Sens Devices, Inc., Los Altos, CA;

Power of Attorney: The patent practitioners associated with Customer Number 139982

Domestic Priority data as claimed by applicant
This application is a DIV of 18/385,213 10/30/2023 PAT 12,087,871
which is a CIP of 17/974,325 10/26/2022 PAT 11,830,954
and is a CIP of 18/113,474 02/23/2023
which is a DIV of 17/707,429 03/29/2022 PAT 11,621,360
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432
which is a DIV of 16/528,958 08/01/2019 PAT 11,121,271
which is a CIP of 15/979,821 05/15/2018 PAT 10,624,300
and said 17/707,429 03/29/2022 is a DIV of 17/532,831 11/22/2021 PAT 11,309,444
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432
and said 16/528,958 08/01/2019 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498
and is a CIP of PCT/US2016/067977 12/21/2016
and is a CIP of 16/042,535 07/23/2018 PAT 10,700,225
and is a CIP of 16/296,985 03/08/2019 PAT 10,468,543
and is a CIP of PCT/US2018/043289 07/23/2018
and is a CIP of PCT/US2018/057963 10/29/2018
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and claims benefit of 62/713,455 08/01/2018
and claims benefit of 62/716,310 08/08/2018
and claims benefit of 62/717,750 08/10/2018
and claims benefit of 62/719,689 08/19/2018
and claims benefit of 62/724,449 08/29/2018
and claims benefit of 62/733,476 09/19/2018
and claims benefit of 62/737,062 09/26/2018
and claims benefit of 62/750,016 10/24/2018
and claims benefit of 62/770,656 11/21/2018
and claims benefit of 62/772,498 11/28/2018
and claims benefit of 62/777,157 12/09/2018
and claims benefit of 62/779,693 12/14/2018
and claims benefit of 62/784,342 12/21/2018
and claims benefit of 62/794,330 01/18/2019
and claims benefit of 62/797,141 01/25/2019
and claims benefit of 62/797,263 01/26/2019
and claims benefit of 62/800,371 02/01/2019
and claims benefit of 62/802,171 02/06/2019
and claims benefit of 62/802,718 02/08/2019
and claims benefit of 62/805,850 02/14/2019
and claims benefit of 62/808,949 02/22/2019
and claims benefit of 62/819,604 03/17/2019
and claims benefit of 62/819,669 03/17/2019
and claims benefit of 62/820,695 03/19/2019
and claims benefit of 62/828,976 04/03/2019
and claims benefit of 62/841,798 05/01/2019
and claims benefit of 62/843,206 05/03/2019
and claims benefit of 62/846,554 05/10/2019
and claims benefit of 62/853,280 05/28/2019
and claims benefit of 62/860,115 06/11/2019
and claims benefit of 62/863,231 06/18/2019
and claims benefit of 62/863,852 06/19/2019
and claims benefit of 62/867,186 06/26/2019
and claims benefit of 62/868,911 06/29/2019
and claims benefit of 62/870,533 07/03/2019
and claims benefit of 62/873,891 07/13/2019
and claims benefit of 62/874,418 07/15/2019
and said 15/979,821 05/15/2018 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498
and is a CIP of 15/309,922 11/09/2016 PAT 9,818,893
and is a CIP of PCT/US2016/067977 12/21/2016
and claims benefit of 62/465,734 03/01/2017
and claims benefit of 62/474,179 03/21/2017
and claims benefit of 62/484,474 04/12/2017
and claims benefit of 62/487,606 04/20/2017
and claims benefit of 62/488,998 04/24/2017
and claims benefit of 62/500,581 05/03/2017
and claims benefit of 62/505,974 05/14/2017
and claims benefit of 62/509,093 05/20/2017
and claims benefit of 62/510,249 05/23/2017
and claims benefit of 62/514,889 06/04/2017

and claims benefit of 62/521,504 06/18/2017
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and claims benefit of 62/522,169 06/20/2017
and claims benefit of 62/527,962 06/30/2017
and claims benefit of 62/530,281 07/09/2017
and claims benefit of 62/533,078 07/16/2017
and claims benefit of 62/533,603 07/17/2017
and claims benefit of 62/535,801 07/21/2017
and claims benefit of 62/540,524 08/02/2017
and claims benefit of 62/542,243 08/07/2017
and claims benefit of 62/547,728 08/18/2017
and claims benefit of 62/553,844 09/02/2017
and claims benefit of 62/556,426 09/10/2017
and claims benefit of 62/561,869 09/22/2017
and said 16/528,958 08/01/2019 is a CON of 15/797,821 10/30/2017 PAT 10,446,700
and said 16/042,535 07/23/2018 is a CIP of 15/797,821 10/30/2017 PAT 10,446,700
and claims benefit of 62/535,801 07/21/2017
and claims benefit of 62/540,524 08/02/2017
and claims benefit of 62/542,243 08/07/2017
and claims benefit of 62/547,728 08/18/2017
and claims benefit of 62/553,844 09/02/2017
and claims benefit of 62/556,426 09/10/2017
and claims benefit of 62/561,869 09/22/2017
and claims benefit of 62/591,072 11/27/2017
and claims benefit of 62/599,246 12/15/2017
and claims benefit of 62/607,860 12/19/2017
and claims benefit of 62/615,314 01/09/2018
and claims benefit of 62/623,971 01/30/2018
and claims benefit of 62/628,764 02/09/2018
and claims benefit of 62/631,630 02/17/2018
and claims benefit of 62/633,514 02/21/2018
and claims benefit of 62/634,692 02/23/2018
and claims benefit of 62/637,945 03/02/2018
and claims benefit of 62/639,356 03/06/2018
and claims benefit of 62/639,472 03/06/2018
and claims benefit of 62/639,920 03/07/2018
and claims benefit of 62/640,522 03/08/2018
and claims benefit of 62/643,010 03/14/2018
and claims benefit of 62/645,810 03/21/2018
and claims benefit of 62/646,871 03/22/2018
and claims benefit of 62/651,053 03/30/2018
and claims benefit of 62/651,087 03/31/2018
and claims benefit of 62/652,830 04/04/2018
and claims benefit of 62/659,067 04/17/2018
and claims benefit of 62/659,072 04/17/2018
and claims benefit of 62/662,217 04/24/2018
and claims benefit of 62/666,005 05/02/2018
and claims benefit of 62/669,194 05/09/2018
and claims benefit of 62/675,130 05/22/2018
and claims benefit of 62/677,609 05/29/2018
and claims benefit of 62/682,909 06/09/2018
and said 15/309,922 11/09/2016 is a 371 of PCT/US2015/061120 11/17/2015

and is a CON of 14/943,898 11/17/2015 PAT 9,530,905
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and is a CON of 14/945,003 11/18/2015 PAT 9,525,084
which claims benefit of 62/232,716 09/25/2015

and claims benefit of 62/213,558 09/02/2015

and claims benefit of 62/209,311 08/24/2015

and claims benefit of 62/205,717 08/15/2015

and claims benefit of 62/199,607 07/31/2015

and claims benefit of 62/197,120 07/27/2015

and claims benefit of 62/188,876 07/06/2015

and claims benefit of 62/182,602 06/21/2015

and claims benefit of 62/175,855 06/15/2015

and claims benefit of 62/174,498 06/11/2015

and claims benefit of 62/171,915 06/05/2015

and claims benefit of 62/157,876 05/06/2015

and claims benefit of 62/154,675 04/29/2015

and claims benefit of 62/153,443 04/27/2015

and claims benefit of 62/139,511 03/27/2015

and claims benefit of 62/111,582 02/03/2015

and claims benefit of 62/100,025 01/05/2015

and claims benefit of 62/090,879 12/11/2014

and claims benefit of 62/081,538 11/18/2014

and said 14/943,898 11/17/2015 claims benefit of 62/232,716 09/25/2015

and claims benefit of 62/213,556 09/02/2015

and claims benefit of 62/209,311 08/24/2015

and claims benefit of 62/205,717 08/15/2015

and claims benefit of 62/199,607 07/31/2015

and claims benefit of 62/197,120 07/27/2015

and claims benefit of 62/188,876 07/06/2015

and claims benefit of 62/182,602 06/21/2015

and claims benefit of 62/175,855 06/15/2015

and claims benefit of 62/174,498 06/11/2015

and claims benefit of 62/171,915 06/05/2015

and claims benefit of 62/157,876 05/06/2015

and claims benefit of 62/154,675 04/29/2015

and claims benefit of 62/153,443 04/27/2015

and claims benefit of 62/139,511 03/27/2015

and claims benefit of 62/111,582 02/03/2015

and claims benefit of 62/100,025 01/05/2015

and claims benefit of 62/090,879 12/11/2014

and claims benefit of 62/081,583 11/19/2014 ABN

and said 14/947,718 11/20/2015 is a CON of PCT/US2014/039208 05/22/2014
which claims benefit of 61/826,446 05/22/2013

and claims benefit of 61/843,021 07/04/2013

and claims benefit of 61/905,109 11/15/2013

and claims benefit of 61/834,873 06/13/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 09/12/2024

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/822,880
Projected Publication Date: 12/26/2024
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 18/822,880
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR1.16(2), (b}, or (c) N/A N/A N/A 64 N/A
SEARCH FEE
(37 CFR1.16(K). (). or () N/A N/A N/A 280 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (a)) N/A N/A N/A 320 N/A
TOTAL CLAIMS . *
(37 GFR 1.16() 15 minus 20 = 0 x = 0 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h) 2 minus 3 = * = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 168
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 832 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(3) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
i Total . = =
= (37 CFCF)K 1a.16(\)) Minus X = OR X _
@) T =
E (:Lr;tg%pRe? ?S(T)) Minus x = OR |« =
E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(3) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = =
g (@7 ch?m(\)) X OR |[x =
Independent * Minus | *** = _ _
5 (37 GFR 1.16(h)) x = OR [x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
he "Hi Previo Paid For" (Taota gpende ghighe L =

Highast Numba

aboxincolimn |
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United States Patent and Trademark Office

Under Secretary of Commerce for intellectual Property and
Director of the Unitad States Patent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

Congrotulations on taking the first step to profect your invention. You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as long as this application is pending!

We are here to help you on the rest of your journey.

New to the process? The Patent Basics page will take you from
"What is a patent?” to assistance with the application process.
+  www.uspio.gov/PateniBasics

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTC
patent fees.

o www.uspto.goy/EntityStatus

Become a registered electronic filer (eFiler). You'll gain access
to the full capabilities of Patent Center. As a registered eFiler,
vou can electronically view your submission, track the progress
of your application, and respond to USPTO correspondence.

+ www.uspto.gov/NewPatentFilers

Learn how to identify which of your creative ideas might be
inteliectual property assets and how to protect them by using
the USPTO intellectual Property {IP) Identifier.

o ipidentifier.uspto.gov
We also provide Pro Se Assistance, support specifically
gearaed for independent inventors without an attornay or
agent. Follow the link below, call us at 866-767-3848, or ernail
proseassistancecenter@usplo.gov.

s www.uspto.gov/ProSePatenis

Meed help near you? We have regional offices across the
country, as well as Patent and Trademark Rescurce Centers in
libraries in nearly every state, with specialists standing by to
help you at no cost,

* www.uspto.gov/locations

» www.uspto.gov/plrc

Ve Vidal

Kathi Vidal

Under Secretary of Commerce for Intellectual Property and

Director of the United States Patent and Tradernark Office

Contact us:

s General information: USPTO Contact Center
- www.uspto.gov/ help

*  Patent Center:
Patent Electronic Businass Center
- www.uspto.gov/EBC

s Pre or post~examination: Application Assistance Unit
- www.usplo.gov/PatentAssistance

Want to learn more?

»  Access our free services all in one spot. Find all of our
contact centers, nationwide services, events, aducation,
and training.

- www.uspto.gov/FreeSarvices

+ Connect with us on instagram, Linkedin, Twitier,
Facebook, and YouTube.

»  Hear about resources for startups, inventors, and
entrapreneurs, as well as our initiatives engaging women,
the military community, and others. These programs offer

helpful tips and tricks on identifying and managing your iP,

finding options for funding, and expanding vour network to
support yoeur business.
- www.uspio.gov/startups
- www.uspto.gov/inventors
www.uspto.gov/initiatives
s We hope you connect with us by subscribing to receive
imporiant notfifications by amail,

- www.uspto.gov/subscribe

17 g —
o

=2

Derrick Brent
Deputy Under Secrefary of Commerce for Intellectual Property and
Deputy Director of the United States Patent and Trademark Office
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Office of the Chief Finaneiad Qfficey

Document Code ' WHEER
User :Alma Balinang
Sale Accounting Date:08/18/2024

United States Patent and Trademark Office

Sale ltem Reference Number Effective Date
18822880 09/03/2024
Document Number Fee Code Fee Code Description Amount Paid
120249HL 14266827 2054 Non-DOCX Filing Surcharge $160.00
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United States Patent and Trademark Office

Office of the Chief Finaneiad Qfficey

Document Code ' WHEER
User :Alma Balinang
Sale Accounting Date:08/13/2024

Sale ltem Reference Number Effective Date
18822880 09/03/2024
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120249CG28029412 2081 UTILITY APPL SIZE FEE PER 50 $168.00 Deposit Account

SHEETS >100
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE AN, Y e 0.0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,880 09/03/2024 03:22:37 PM Z ET 309-0015USCIPDIV

Title of Invention
MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Application Information

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

CONFIRMATION # 5818 FILED BY  Mary Ellen Finnegan
PATENT CENTER # 67024254 FILING DATE
CUSTOMER # 139982 FIRSTNAMED ~ SHIH-PING Wang
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Ivan Kavrukov
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
309-
0015USCIPDIV_PetitionToM > Petition to make special based 188 KB
akeSpecialBasedOnAge- on Age/Health
Final.pdf
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
309- 0076F8C2BEODC6DFD62872CF3C23801956A97A6EA976BA0FF

0015USCIPDIV_PetitionToMak ~ 7568BD68A8FD641ECFCD7EF8B96F3B215DAAC3EDO9E2E752
eSpecialBasedOnAge-Final.pdf  C920A63AF82A816BE4A90FD76D1C564

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
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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.

Samsung Exhibit 1003, Page 376 of 786





