UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/296,985 03/08/2019 Shih-Yuan WANG 309-0007USCON
CONFIRMATION NO. 5511

139982 POA ACCEPTANCE LETTER
Wissing Miller LLP
The Lofts at Manhattan West ORI R A
434 West 33rd Street 0000012134397
12th Floor

New York, NY 10001
Date Mailed: 11/17/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/10/2020.

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

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

/enguyen/
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Electronic Acknowledgement Receipt

EFS ID: 41089700
Application Number: 16296985
International Application Number:
Confirmation Number: 5511

Title of Invention:

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

First Named Inventor/Applicant Name:

Shih-Yuan WANG

Customer Number:

23432

Filer:

Gerard Michael Wissing/Mary Ellen Finnegan

Filer Authorized By:

Gerard Michael Wissing

Attorney Docket Number: 5176/88184-CIP-A
Receipt Date: 10-NOV-2020
Filing Date: 08-MAR-2019
Time Stamp: 19:49:57

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
121248
1 Assignee showing of ownership per37 | 309-0007USCON_StatementUn o
CFR3.73 der37CFR373FINAL.pdf
47482280862d2862e744c200bf41e08784dd|

45e65

Warnings:
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Information:

894136
2 Miscellaneous Incoming Letter 309_0007USCO§f_A55|gnment no 6
p 2c0cff232537318fc072b3a288696a3fe5b9¢]
177
Warnings:
Information:
647451
3 Power of Attorney 309-0007USCON_POA.pdf no 2
40291¢1204a2a95b6718ddfdea72e3c737b
ds142
Warnings:
Information:
Total Files Size (in bytes): 1662835

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

RECORDED: 11182017

APPUCATION/PATERT COUNTRY FILING/ISSUEFURLICATION DATE
MO e

PATENT
REEL: 044457 FRAME: 0758
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
W&WSens Devices, Inc.

Application No./Patent No.: _16/296,985 Filed/Issue Date: March 8, 2019
Titled: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

W&WSens Devices, Inc. _ g corporation

Applicant/Patent Owner:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

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

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Gerard M. Wissing/ November 10, 2020
Signature Date

Gerard M. Wissing 36309

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

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

Samsung Exhibit 1044, Page 12 of 638



Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number 16/296,985

Filing Date March 8, 2019

First Named Inventor Shi-Yuan Wang

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE

DEVICES

Art Unit 2893

Examiner Name Eduardo A. Rodela

Attorney Docket Number |309-0007USCON

SIGNATURE of Applicant or Patent Practitioner

Signature /Gerard M WlSSIng/

Date (Optional)

November 10, 2020

Name Gerard M. Wissing

Registration
Number

36309

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

more than one applicant, use multiple forms.

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

/ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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-PT0-9199 and select option 2.
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Doc Code: PAL.

, ‘ oo e E A PTOMINESR D713
Document Descriplion: Fower of Altorney ' cugh D320, OME 0854-0058
FRARTMENT OF COMMERDE
y$:R vilid OMB conieo! numper

equired fo respend 1{.\ 2 cciw ison ot ity ro*rms fiors ugtess HJ

POWER OF ATTORNEY BY APPLICANT

Under the Papsrwor Reduotion Actof 1838, no persas

| hereby revokes all previous powens of storney given in the application identified in either attached ransmiltal letler or
the hoxes below,

Application Nunitber Fiting Date

{Naote: The boxes abovemay ke eff blank information is provided on form FTOAIABEA.)

| hereby appoint the Patent Praciitioner(s) associated will the following Customar Mumber as my/our attorney{(s) or agent(s}, and
to fransact all businass in the United States Patent and Trademark Office connected therawith for the application referenced in
the attached tranamittal lotter Sorm PTOMIABZAY or identifiad above: S

oR 1139982

E} | hereby appoint Practitions{s) named in the altached st Jorm PTQAINVEZC) ax myfour altorney(s) o agenifs), and to transaci
al business in the United States Patent and Trademark Dffice connacied therewiih for e patent application referenced inthe
aftachad transmitiaileller foan PTOIMABEA) or identied above. {(Mote: Complete form PTQAIAERC)

§‘-‘£ease recagmze or change the correspondence address for the application identified in the sttached transvitial
intter orthe boxes above o

The address associated with the above-mentionad Customer Number
' OR -
[:] The adgress associated with Customer Number:

. OR
[:j Firmor
! Individual Name
Addrass

City I Slate i § Zip I
Country 7
Telephone _— - ”iEmaiﬁ [

fam the Applicard (i7 the Applicant is a juristic entity, list the Applicant name in the ok}

W&WSens Deavices, Ené{

D wventor or Joint invantor dille not requined below]

D Legal Representative of & Decensed or Legally Incapaciiated Invenior {title not required below)
Assigiés of Person to Whaom the Inventoris Under an Obligation to Assign {provide signacs tile if applicant i g furislic entity)

[] Person Who Otherwise Shows Sufficient Froprietary Interast (e.q., a petifion under 37 CFR 1.46(b){2) was granted in the
application or is soncurrerdly being fled with this document) (provide signer’s title # applicant s & juristic. endity)
SIGNATURE of Applicant for Patent

The undersigned (whosa tifie is sasmiiiad bejow) ig authorized 1o act on behalf of the apphcsnt (cs 5., where the 3pp acant is & juristic entity).

Signature N | Dats (Optionsa(} f, ot S TERE
Name £
)
Title ,“’ﬁ,{%ﬁ:‘: n "\T";{:’%&rr wam \.-) ,
HOTE: Signalure ~ This formm miust be signed by the appl § t in accordarice with 37 CFR 1.33. Sze 37 CFR 1.4 for signature requiremsnis
and certifications. f rnora than ane appficant, use minitighs {orne,
{:}T-otai of fonns are submiﬁzed.

ulred o y\mm Of siain 5 banadil by e publiz which is to fle (and by thie
and 344 This coffzation is estimaied to ake % minules fo complets,

= URPTO. 'I'smf- Wil vary d *p»m} na Upn e indiVidust case. Ay comments on e amount

ourgden, should be sent o the Chial information (ificer, ULE, Palant and Trademark Ofice, U,

T SEND FEES R COMPLETED FORME TO THIS ADDRESS SEND TO: Commissioner

i ted 2P
e you re'*u"e el m o sk
Depanment ol Co m'nu;‘ Pu S 2y
for Patents, .0, Box 3&50 Nex;smirl:s VA 223134»&50

Fyvou peed assistance i completing the forrm, oaff 1-800-PTO-§188 and select aplion 2
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/296,985 11/05/2019 10468543 5176/88184-CIP-A 5511
23432 7590 10/16/2019
COOPER & DUNHAM, LLP
30 Rockefeller Plaza
20th Floor

NEW YORK, NY 10112

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Shih-Yuan WANG, Palo Alto, CA;
W&WSens, Devices Inc., Los Altos, CA;
Shih-Ping WANG, Los Altos, CA;

M. Saif ISLAM, Davis, 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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Receipt date:

04/02/2019

INFORMATION DISCLOSURE

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

Application Number

16296985

Filing Date

2018-03-08

First Named inventor I Shih-Yuan WANG et al.

Art Unit

Examiner Name ’

Attorney Docket Number

49 20030059820 2003-03-27 Vo-Dinh
50 20100059822 2010-03-11 Pinguet et al.
51 20080079022 2008-04-03 Yamamoto et al.
52 20070170536 2007-07-26 Hsu et al.
53 20060267054 2006-11-30 Martin et al.
Hgnecek
54 20150054997 2015-02-26 Aptinalmagihg-Sonperatien
Char ge(s) apf Jied
to dC \,unu,n"i,
/DIps
55 20160254407 2016-09-01 Wang et al.
9/1%/2019
56 20040222357 2004-11-11 King et al.
57 20020097962 2002-07-25 Yoshimura et al.
Novack et al.
58 20150340538 2015-11-26 “Sermrtrdvancet-hochrolegys
Giiziewicz
59 20160240718 2016-08-18 F@frmerens-techmotogyite

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/

Samsung Exhibit 1044, Page 16 of 638
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Rec

eipt date: 04/02/2019

16/296,985 —~ GAU: 28BS

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1,99)

Application Number

16296985

Filing Date

2019-03-08

First Named inventor I Shih-Yuan WANG et al.

Art Unit

Examiner Name ‘

Attorney Docket Number

‘ 5176/88184-CIP-A

16 20100029067 2010-02-01 | VI
17 20100221866 2010-00-01 | Granam
18 20130207222 2013-08-15 | QVetal
19 20140001528 2014-01-02 | Pfirsch etal.
20 20120292676 20121122 | P2
21 20080248608 2008-10-09 | Milsonetal.
22 20120193676 2012-08-02 Bobde et al.
23 20150041985 2015-02-12 Schulze et al.
24 20160225631 2016-08-04 | JUNetal
07-200%
Cohen
5 20030122210 REOFeO TS
Ci’lange(s) aP Died
to Cl a3 umﬂrﬂ',
/DD -
26 20070215968 2007-09-20 | YMilson; Robin
9/13,/2019

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Receipt date: 04/02/2019

16/296,985 —~ GAU: 28BS

INFORMATION DISCLOSURE

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

Application Number 16296985

Filing Date 2019-03-08
First Named Inventor ‘ Shih-Yuan WANG et al.
Art Unit |

Examiner Name !

Attorney Docket Number ‘ 5176/88184-CIP-A

42 9496435 2016-11-15 Wang et al.

43 5525828 1996-06-11 Bassous et al.

44 7605406 2009-10-20 lguchi

Retteratl'} etal.

45 9360554 2016-06-07 Feectteomhnel SN
Cha xge(s) aPPliea >
to dd wment;
/DD

46 8728847 2014-05-20 Maruyama et al.
9/13/2019

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 20050092925 2005-065-05 | ZENTAL Getal

2 20050184354 2005-08-25 | CHU. Jetal

3 20070092192 2007-04-26 | ACHOUCHE, Metal.

4 20080218740 2008-09-11 WILLIAMS. R. et al.
EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Receipt date: 04/02/2019

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

16/296,985 —~ GAU: 28BS

PTO/SB/0Sa (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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If you wish to add additional non-patent literature document citation information please click the Add button| Add
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*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV 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, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Ivan S. Kavrukov Date (YYYY-MM-DD) 2019-08-14

Name/Print Ivan S. Kavrukov Registration Number 25161

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.5.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.5.C. 552) and the Privacy Act (5 U.5.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.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

7. 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.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
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CONFIRMATION NO. 5511
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COOPER & DUNHAM, LLP

50 Fockerolor Piata T

20th Floor 00000
NEW YORK, NY 10112
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Title:MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Publication No.US-2019-0288132-A1
Publication Date:09/19/2019

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 accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

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

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, 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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Please find below and/or attached an Office communication concerning this application or proceeding.
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30 Rockefeller Plaza 20th Floor Eduardo A Rodela
NEW YORK, NY 10112 ART UNIT PAPER
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Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

IDS dated April 2, 2019 had previously been considered, however the form had not been fully completed. It is now
complete and included with this communication. Further, the Zang NPL reference (#50 reference on page 22/31) is
included as well to clarify the record, as the reference was not previously included in submissions.

Attachment: Zang NPL

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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and claims benefit of 62/398,607 09/23/2016
and claims benefit of 62/401,126 09/28/2016
and claims benefit of 62/406,999 10/12/2016
and claims benefit of 62/414,671 10/29/2016
and claims benefit of 62/415,339 10/31/2016
and said 15/797,821 10/30/2017

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
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
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and said PCT/US2014/039208 05/22/2014
claims benefit of 61/905,109 11/15/2013

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.

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: 03/26/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/296,985

Projected Publication Date: 09/19/2019
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Preliminary Class

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
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serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Hideyuki Nasu et al, 1.3-Tb/s VCSEL-Based On-Board Parallel-Optical Transceiver Module for High-Density Optical
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36 Claudio Piemonte et al., Overview on the main parameters and technology of modemn Silicon Photomultipliers, Nuclear

Inst. and Methods in Physics Research, A 926 (2019) 2-15

37 Photodetectors for LIDAR, Hamamatsu, May 2017

5. Vasile et al., Photon Detection with High Gain Avalancha Photodiode Arrays, IEEE TRANSACTIONS ON
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV 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, 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 WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Ivan S. Kavrukov Date (YYYY-MM-DD) 2019-08-14
Name/Print Ivan S. Kavrukov Registration Number 25161

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.5.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.5.C. 552) and the Privacy Act (5 U.5.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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.

ALL REFPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.AR/

EFS Web 2.1.18
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511
23432 7590 09/06/2019 | EXAMINER
COOPER & DUNHAM, LLP
30 Rockefeller Plaza RODELA, EDUARDO A
20th Floor
NEW YORK. NY 10112 | ART UNIT | PAPER NUMBER
2893
| MAIL DATE | DELIVERY MODE
09/06/2019 PAPER

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.

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

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
16/296,985 03/08/2019 WANG et al. 5176/88184-CIP-A
EXAMINER
COOPER & DUNHAM, LLP
30 Rockefeller Plaza 20th Floor Eduardo A Rodela
NEW YORK, NY 10112 ART UNIT PAPER
2893 20190904
DATE MAILED:

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

Commissioner for Patents

The IDS form submitted August 14, 2019 has been considered. It is noted that the IDS form was received by the office a
day before the issuance of the notice of allowance and therefore is being treated as merely a miscellaneous
communication to the Applicant.

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

PTO-90C (Rev.04-03)
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Electronic Patent Application Fee Transmittal

Application Number: 16296985

Filing Date: 08-Mar-2019

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
First Named Inventor/Applicant Name: Shih-Yuan WANG

Filer: Ivan Kavrukov/Thomas Trainor

Attorney Docket Number: 5176/88184-CIP-A

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

500
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by {a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee nolifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23432 7590 08/15/2019 Certificate of Mailing or Transmission
COOPER & DUNHAM. LLP - 1 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
30 Rockefeller Plaza addressed (o the Mail Stop ISSUE FEE address above, or being transmitted to
20th Floor the USPTO via EFS-Web or by facsimile to (§71) 273-28835, on the date below.
NEW YORK. NY 101 12 (Typed or printed name)
&
{Signature)
{Date)
I APPLICATION NO. l FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511
TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
I APPLN. TYPE l ENTITY STATUS | ISSUEFEEDUE . I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE l DATE DUE l
nonprovisional SMALL $500 $0.00 $0.00 $300 11/15/2019
I EXAMINER I ART UNIT I CLASS-SUBCLASS I
RODELA, EDUARDO A 2893 257-431000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent tront page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys COOPER & DUNHAMULLP
or agents OR, alternatively, 1

] Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

Y . . N L 2 registered patent attorneys or agents. If no name is
{J "Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customu
Number is required.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
W&Wsens Devices, Inc. Los Altos, CA

. . . . % . . . -
Please check the appropriate assignee category or categories (will not be printed on the patent) 1 Individual 24 Corporation or other private group entity [J Government

4a. Fees submitted: Elyssue Fee Blpublication Fee (if required) B Advance Order - # of Copies 1)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

A EBlectronic Payment via EI'S-Web (1 Enclosed check "X 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. 03-3125 N

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE.: If the application was previousty under micro entity status, checking this box will be taken
to be a notification 01" loss of entillemenl to micm entitv status.

1 Applicant certifying micro entity status. See 37 CFR 1.29
| Applicant asserting small entity staws. See 37 CFR 1.27

r
H o : - . : ol £ INOLEL
£l Applicant changing to regular undiscounted fee status. enuly 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 ___/Ivan S. Kavrukov/ Date August 22, 2019

. . Ivan S. Kavrukov . .
Typed or printed name S Registration No. 25,161

Page2 of 3
PTOL.-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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Electronic Acknowledgement Receipt

EFS ID: 36947227
Application Number: 16296985
International Application Number:
Confirmation Number: 5511
Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
First Named Inventor/Applicant Name: Shih-Yuan WANG
Customer Number: 23432
Filer: Ivan Kavrukov/Thomas Trainor
Filer Authorized By: Ivan Kavrukov
Attorney Docket Number: 5176/88184-CIP-A
Receipt Date: 22-AUG-2019
Filing Date: 08-MAR-2019
Time Stamp: 11:11:33
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $500
RAM confirmation Number E20198LB11502271
Deposit Account
Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
98306
88184-CIP-A--
1 Issue Fee Payment (PTO-85B) . no 1
I55Ue_Fee_Tran5m|tta|.pdf 05785aa70c781be54fd 12846 5f2f56fe 1591
Warnings:
Information:
30391
2 Fee Worksheet (SB06) fee-info.pdf no 2
c3bbf3b10388698cf178d04d8a6 1fcadbed:
c661
Warnings:
Information:
Total Files Size (in bytes): 128697

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢96 9g5 WANG et al.
H “ “H“ Examiner Art Unit
Eduardo A Rodela 2893
CPC
Symbol Type Version
HO1L 02363 F 20130101
HO1L 02327 | 2043-01-01
G02B 005 | 2013-01-01
HO1L 0232 | 20130101
HO1L 02 | 2013201501
HO1L 028 | 20130101
HO1L 02325 | 2013-01-01
HO1L 1443 | 2013-01-01
HO1L 14625 | 2043-01-01
HO1L 103 | 2013-01-01
HO1L 1446 | 20130101
HO1L 107 | 20130101
HO1L 035218 | 20130101
HO1L 035281 | 2013-04-01
HO1L 1804 | 2013-01-01
HO1L 1808 | 2043-01-01
HO1L 0236 | 2013-01-01
H04B 691 | 20130101
H04B 40 | 20130101
H04B 25 | 20130101
HO4B 801 | 2013:01:04
H04B 6971 | 2013-01-01
G02B 002 | 2043-01-01
HO1L 02002 | 2013-01-01
HO1L 02016 | 20130101
HO1L 09 | 20130101
HO1L 105 | 20130101
YO02E 547 A 2013:01:04
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 44
ﬁ%uaﬁggﬁir?;?f#ﬁ/mt 2893 13 August 2019 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 113 14
U.S. Patent and Trademark Office Part of Paper No.: 20190809

Page 1 of 4
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢96 9g5 WANG et al.
H “ “H“ Examiner Art Unit
Eduardo A Rodela 2893
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 44
/EDUARDO A RODELA/ 13 August 2019 . . N
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 113 14
U.S. Patent and Trademark Office Part of Paper No.: 20190809

Page 2 of 4

Samsung Exhibit 1044, Page 118 of 638



/ssue Classification

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

16/296,985 WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1L

0236

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 44
/EDUARDO A RODELA/ 13 August 2019 ) : N
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 113 14

U.S. Patent and Trademark Office

Page 3 of 4

Part of Paper No.: 20190809
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/296,985 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. [ R.1.47

CLAIMS
Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original
1 113 10 122 19 131 28 140 37 149
2 114 11 123 20 132 29 141 38 150
3 115 12 124 21 133 30 142 39 151
4 116 13 125 22 134 31 143 40 152
5 117 14 126 23 135 32 144 41 153
6 118 15 127 24 136 33 145 42 154
7 119 16 128 25 137 34 146 43 155
8 120 17 129 26 138 35 147 44 156
9 121 18 130 27 139 36 148
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 44
/EDUARDO A RODELA/ 13 August 2019 . . -
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 113 14
U.S. Patent and Trademark Office Part of Paper No.: 20190809
Page 4 of 4
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

16/296,985 Reexamination
WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893 Page 1 of 1

U.S. PATENT DOCUMENTS

Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
A | US-20090166628-A1 07-2009 Han; Chang-Hun HO1L27/14632 257/53
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
County Gote Numoer Knd Code | MMAYYY Country Name GPC Classifcafion
N
o
P
Q
R
)
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
vV
W
X

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

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

Notice of References Cited

Part of Paper No. 20190809
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EAST Search Hisiory

EAST Search History

EAST Search History (Prior Art)

Search Query

\Default il
N Hoperator
7 {38397 JH01L31/00,02,02016,02027,0216,0232,02327, 0236, 02363,08, 101,105.cpe. o
L8 {10334 J{(light or photo or image) near (sens§3 or eonversion or converting or detect§3}) and (PIN with dinde) loR
3 4356 \(@pd<~-"20141211" or @rlad<~"20141211" or @rlpd< ="20141211" or @ads< ="20141211"} and 7 and 18 for
110 fa W& Wsens.as. and (wang near shin-yuan).in R ON 2019/08/13
7:15
15M_TDB
S 3 [WaWsens.as. and rodela.xp. USPAT  1{OR OFF  42019/08/12,
1 1 W Wsens. as. US- PGPUS {OR ON
USPAT
S5 a8 0050184 *20070032132" | *20070130434" | "20080047604" | *2008010 | "20080218740°" | | | "20100126548" | US- PGPUS, {OR (OFF
20100133768" | "20100197068" | *20100221866" | *20100313941" | *20120133676" | "20120282676" | 2013020 | *20140001528" | "20150041965" | "20160225631 4716449" | *5451 5457327 | "5625636" | JUSPAT;
5757057" | *5886374" | *6027956" | "6177289" | "6667528" | *7115871" | '7397101" | "7495306" | *7601597" | *7674563" | *7772615" | "7795064" | *7893348" | "7898052 8129710" | "8436370").PN. OR USOCHR
5 (9495435"). URPN. . N
N "9530905" pn US PGPUB\[OR {OFF
USPAT,
USOCR
s7 1 9818893" pn iUS- PGPUS {OR (OFF
USPAT;
- LSOR,
(*20030122210" | "20050092025" | *20050184354" | "20080186501" | "20070092132" | *20070130434" | "20070215968" | "20080047604" | "20080102582" | *20080218740" | *20080248608" | *2008026544: 0030188557 | "20030267049" | US- PGPUS, {OR 3
H 20100029067" | "20100126548" | "20100193768" | "20100197068" | "20100221866" | "20100313841" | "20110000545" | "20120141122" | "20120193676" | "20120292676" | "20130009265" | "20130207222" | "20140001528" | "20140167107" | USPAT,
H 20140225063 | *20140263975" | "20150041965" | *20160225631" | "4282512" | *4571550" | "4637129" | *4716449" | "5451767" | 5457327" | "5625636" | "5757057" | "SBB6374" | "6027956" | *6177289" | "B667528" | "7115971" | *7161220" | USOCR ¥
¥ '7340709" | "7397101" | "7495306" | *7601597" | "7674563" | *7772615" | *7795064" | '7803348" | "7898052" | *7972934" | *7977637" | "B114695" | "8129710" | *B357950" | '8435370") PN. OR (*9818893"). URPN. !
¥so 47 (6538229| 8453130).pn US- PGPUB,{OR OFF  42018/08/13;
08:28

OFF  42019/08/13
09:17

S11 3418 20070210349 | "20080105286" | LS PGPUB: {OR IOFF  42019/08/15}
09:17
S12 {19 (4637120]5457327| 7397101| 795064| 7893348| 81297 10| 7601507| 711587 1] 7674563 84 |5451767| 4716443|8114695| 77726 4] 6027956] 7898052}, PN, OFF  $2019/08/13}

10:23

1322 f(7495306| 7972934| 4571559| 6667528| 6177289| B357960| 7161220| 7977637| 7340709] 429251 2| 7251386| 004541 8| 6873014 4814847 8319241| 6392282| 9525084| 9530305| 6724 798| 5244749| 6845034| 9818893). PN, OFF  4201/08/13}
10:54

S1419  §(9496435]5525828| 7605406] 9360554| 8728847] 20050092925| 20050184354| 20070092192] 200802 18740| 2010019 3768| 20100137 068] 20100126548] 20080265449| 2008018855 7| 20 08004 7604| 20090267043 | 20080102582] 2007 0130434] 20100313841} PN. OFF  }201/08/13}
1105

S15 4107 J(light near emitting near diode} and rodela xp. (ON 2019/ 08/1 3}

11.48

071"} PN, OFF  2019/08/13)
1149

S17 430 J("20030116767" | "20050133842" | *20050201439" | "20050285132" | "20060273335" | *20070018178"

S5B5648" | "6323052" | '5402661" | "B552369" | B657236" | "6784462" | "6707987" | "6858873" | '6992334" | "7154125" | "7355212" | OFF 018/08/1
'7375380").PN. OR (*8324652").URPN. 11:53

S18 {338 ("3954534" | 5091085" | "5410842").PN. OR ("6657 236").URPN. OFF 018/08/1
11:57

519 44101 {(light or photo or imags) near (sens3 or eonversion or converting) with (PIN} iON :Ezm 9/08/13
§12:07

fle:fHiCIUsersferodela/Doc 16296985 hum{8/13/2019 5:19: 11 PM]
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EAST Search Hisiory

le:fHCIUs

ferodela/Doc

DERWENT;
H1BM_TDB

20§82 (surface near (texture or divots or holes}) with photonic ON 2019/08/13!
12:35

521 40 519 and §20 ON 2019/08/13,
12:36

g '20120279553" ON 2019/08/13;
13:04

EAST Search History (I nterference)

Hits

{Search Query

Time
bt

DBs |Default |Plurals
Operator

{H01L31/00,02,02016,02027,0216,0232,02327,0236,02363,09,101,105.cpe. and ({microstructure near enhancel
near

near output)(first near region

near sp
{ undoped) (amplification) (processing) (sommurication near channel) (routing) (destinations)) oim

s i

d near photodetestor} (reverss-bias) (active near electronic near reLit)(single near  §US-  NAND YON §e019/08r13

near r ear r or near material)  NPGPUB; f W17:18 4
USPAT R 3

8/13/2019 5:19:08 PM
G Users: erodela\ Documents\ EASTold\ EAST\ Workspaces: 16296985.wsp

16296985 m(8/13/2019 5:19:1 1 PM]
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Application No. Applicant(s)

. L . 16/296,985 WANG et al.
Examiner-Initiated Interview Summary
Examiner Art Unit AlA (FITF) Status
Eduardo A Rodela 2893 Yes

All participants (applicant, applicant’s representative, PTO personnel):

(1) Eduardo A. Rodela, Examiner. (3) .

(2) Ivan S. Kavrukov, Applicant's Representative. (4) .

Date of Interview: 13 August 2019.

Type: Telephonic [ Video Conference
(J Personal [copy given to: [ applicant (J applicant's representative]

Exhibit shown or demonstration conducted: ([ Yes No.
If Yes, brief description:

Issues Discussed [J101 J112 [O102 [3103 Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 113.
Identification of prior art discussed: N/A.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

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.

J Attachment

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20190809

Samsung Exhibit 1044, Page 124 of 638




Continuation Sheet (PTOL-413B) Application No. 16/296,985

Continuation of Substance of Interview including description of the general nature of what was agreed
to if an agreement was reached, or any other comments: Examiner proposed amendments to claim
113, which would overcome potential 112 scope of enablement issues, which would arise if the clause
, "at least one of said regions, or an overlying covering region that may be present, has holes
intentionally formed therein" remained as such. The claim limitation could be interpreted to have the
holes be present only in the covering layer, where the disclosure does not have support for this
interpretation. Applicant's Representative agreed to the proposed amendment.
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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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23432 7590 08/15/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893
DATE MAILED: 08/15/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511

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 $500 $0.00 $0.00 $500 11/15/2019

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23432 7590 08/15/2019 Certificate of Mailing or Transmission

COOPER & DUNHAM. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
30 Rockefeller Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
20th Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
NEW YORK NY 101 12 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511

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 $500 $0.00 $0.00 $500 11/15/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RODELA, EDUARDO A 2893 257-431000
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
listed, no name will be printed.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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, UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511
| EXAMINER |
23432 7590 08/15/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893

DATE MAILED: 08/15/2019

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

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

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

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

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
i - 16/296,985 WANG et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Eduardo A Rodela 2893 Yes

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

1.4} This communication is responsive to 3/8/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 113-156 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
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DETAILED ACTION
This correspondence is in response to the communications received March 8, 2019.

Claims 113-156 are pending.

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.

EXAMINER'S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee. Permission for the Examiner proposed amendment was granted by
Applicant’s Representative, Ivan S. Kavrukov, as discussed in the Examiner initiated interview

conducted via telephone on August 13, 2019.

The application has been amended as follows:

In the Claims:

Regarding claim 113, please replace lines 11 and 12, with the following, “at least one of
said regions, and an optional overlying covering region, have holes intentionally formed

therein”.
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REASONS FOR ALLOWANCE

Claims 113-156 are allowed.

The following is an Examiner's statement of reasons for allowance: The single chip
device comprising a microstructure enhanced photodetector and an electronic circuit as recited in

the claims of the instant invention fail to be taught by the prior art cited of interest.

Regarding claim 113, prior art discloses a single chip device comprising a
microstructure enhanced photodetector and an electronic circuit, but fails to disclose the specific
characteristic recited in the claims of the instant invention e.g. the single substrate with the
electronic circuit and the combination of features of the photodetector of particular materials
with first region, intermediate region and second region and an optional overlying covering
region, where each of the first and second regions are doped material, intermediate region is
either less doped that first and second regions, or is undoped, wherein at least one of said regions
and an optional overlying covering region have holes intentionally formed therein, and further
with a reverse bias circuit energizing the photodetector, coupled with particulars of the electronic

circuit arrangement which processes the output of the photodetector.
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Double Patenting
The terminal disclaimers filed on March 8, 2019 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of US
9,818,893, US 9,530,905, US Application 16/042,535, US Application 15/797,821 (Allowed but
patent not printed as of the time of this office action), US 9,530,905, US 9,496,435 and US

9,525,084 have been reviewed and are accepted. The terminal disclaimer has been recorded.

Fax / Telephone 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 on 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, Matthew Smith can be reached on (571) 272-1907. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Samsung Exhibit 1044, Page 181 of 638




Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

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

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16296985

Filing Date

2019-03-08

First Named Inventor

Shih-Yuan WANG

Art Unit

Examiner Name

Aftorney Docket Number

5176/88184-CIP-A

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(:.am*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 (538299 P003-03-25 Kwark et al.

2 0453190 P016-09-27 Byron et al.

3 510904 P009-03-31 Chu et al.

4 0793439 PO17-10-17 | unev et al.

5 264982 PO07-09-04 [Cheng et al.

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document ,
Figures Appear
1 20110255046 P011-10-20 Kurokawa et al.

EFS Web 2.1.18

Samsung Exhibit 1044, Page 182 of 638



Application Number 16296985

Filing Date 2019-03-08
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 5176/88184-CIP-A

2 0180145098 P018-05-24 Yamashita

3 0120012741 P012-01-19 Vasylyev

4 0100289939 P010-11-18 (Ogino et al.
5 0100207223 P010-08-19 Feng et al.

6 0150108327 P015-04-23 Huang et al.
7 70020000244 P002-01-03 Faidi

8 0170338367 P017-11-23 Novack et al.

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

Initial* No | Number3 Code2j Code?| Date Applicant of cited Passages or Relevant
Document .
Figures Appear

Ts

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

NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.18

Samsung Exhibit 1044, Page 183 of 638




Application Number 16296985

Filing Date 2019-03-08

INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Art Unit

Examiner Name

Aftorney Docket Number 5176/88184-CIP-A

Examiner
Initials™

Cite
No

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

Ts

Hideyuki Nasu et al, 1.3-Tb/s VCSEL-Based On-Board Parallel-Optical Transceiver Module for High-Density Optical
Interconnects, JOURNAL of LIGHTWAVE TECHNOLOGY, VOL. 31, NO. XX January, 2018

olly Piels et al_, 40 GHz Si/Ge uni-traveling carrier waveguide photodiode, JOURNAL of LIGHTWAVE

2 ECHNOLOGY, 2013, pp. 1-7

3 Cristiano Niclass et al_, A 0.18- m CMOS SoC for a 100-m-Range 10-Frame/s 200 96-Pixel Time-of-Flight Depth
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Hallman et al., Detection jitter of pulsed time-of-flight lidar with dual pulse triggering, Review of Scientific Instruments
B5, 036105 (2014); doi: 10.1063/1.4868590
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CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Ivan S. Kavrukov Date (YYYY-MM-DD) 2019-08-14

Name/Print Ivan S. Kavrukov Registration Number 25161

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.5.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.5.C. 552) and the Privacy Act (5 U.5.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 1874, 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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.5.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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov
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CONFIRMATION NO. 5511
23432 UPDATED FILING RECEIPT
COOPER & DUNHAM, LLP
30 Rockefeller Plaza AR AN LG CALE A AP L AN
20th Floor

NEW YORK, NY 10112
Date Mailed: 06/12/2019

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

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
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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;
M. Saif ISLAM, Davis, CA;
Applicant(s)
W&WSens, Devices Inc., Los Altos, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/797,821 10/30/2017
which is a CIP of 15/309,922 11/09/2016 PAT 9818893
which is a 371 of PCT/US2015/061120 11/17/2015
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,675 04/29/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
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and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
and said 15/309,922 11/09/2016

is a CON of 14/943,898 11/17/2015 PAT 9530905
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,975 04/30/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
and said 15/309,922 11/09/2016

is a CON of 14/945,003 11/18/2015 PAT 9525084
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,675 04/29/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015

and said 15/797,821 10/30/2017
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is a CIP of 14/947,718 11/20/2015

which is a CON of PCT/US2014/039208 05/22/2014
which claims benefit of 61/826,446 05/22/2013
and claims benefit of 61/834,873 06/13/2013
and claims benefit of 61/843,021 07/04/2013
and said 15/797,821 10/30/2017

is a CIP of PCT/US16/67977 12/21/2016
which claims benefit of 62/270,577 12/21/2015
and claims benefit of 62/290,391 02/02/2016
and claims benefit of 62/304,907 03/07/2016
and claims benefit of 62/334,934 05/11/2016
and claims benefit of 62/338,263 05/18/2016
and claims benefit of 62/346,850 06/07/2016
and claims benefit of 62/359,349 07/07/2016
and claims benefit of 62/366,188 07/25/2016
and claims benefit of 62/368,109 07/28/2016
and claims benefit of 62/374,828 08/13/2016
and claims benefit of 62/376,869 08/18/2016
and claims benefit of 62/380,364 08/27/2016
and claims benefit of 62/383,391 09/03/2016
and claims benefit of 62/383,479 09/04/2016
and claims benefit of 62/394,222 09/14/2016
and claims benefit of 62/398,607 09/23/2016
and claims benefit of 62/401,126 09/28/2016
and claims benefit of 62/406,999 10/12/2016
and claims benefit of 62/414,671 10/29/2016
and claims benefit of 62/415,339 10/31/2016
and said 15/797,821 10/30/2017

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 62/521,507 06/18/2017
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
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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.

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: 03/26/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/296,985

Projected Publication Date: 09/19/2019
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.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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).
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SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 16/296,985
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
7 GFR 1.16(K) (). or () N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 44 minus 20= 24 50 - 1200 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 600
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2585 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Electronic Acknowledgement Receipt

EFSID: 36270542
Application Number: 16296985
International Application Number:
Confirmation Number: 5511
Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
First Named Inventor/Applicant Name: Shih-Yuan WANG
Customer Number: 23432
Filer: Ivan Kavrukov/Thomas Trainor
Filer Authorized By: Ivan Kavrukov
Attorney Docket Number: 5176/88184-CIP-A
Receipt Date: 11-JUN-2019
Filing Date: 08-MAR-2019
Time Stamp: 18:28:49

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $700
RAM confirmation Number 061219INTEFSW00005524033125
Deposit Account
Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
43771
1 Applicant Response to Pre-Exam 88184-CIP-A-- no 1
Forma“ties NOtice Response_NTFMP'pdf aB8562532614bad15e362b0cf2a660af43ad
81bed
Warnings:
Information:
32648
2 Fee Worksheet (SB06) fee-info.pdf no 2
786198€91011cd3aed579e61d9632b8e86
b2ae9
Warnings:
Information:
Total Files Size (in bytes): 76419

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No. 5176/88184-CIP-A

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: W& W Sens, Devices Inc.
Application No.: 16/296,‘985
Filed: March 8, 2019 Confirmation No.: 5511
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
RESPONSE TO MARCH 27, 2019 NOTICE TO FILE MISSING PARTS OF

NONPROVISIONAL APPLICATION — FILING DATE GRANTED
AND PETITION FOR ONE-MONTH EXTENSION OF TIME

The Notice To File Missing Parts of Nonprovisional Application — Filing Date Granted
dated March 27, 2019 indicates that an application size fee of $600.00 for 150 electronically
equivalent pages in excess of 100 is required. A response to the Notice was due within two
months from the mail date of the decision (i.e. by May 27, 2019). Applicént hereby petitions
for a one-month extension of time from May 27, 2019 to June 27, 2019.

The Patent Office is authorized to charge the $600.00 application size fee, the $100.00
fee for the petition for one-month extension of time, and any required fees, and to credit any
overpayment, to Deposit Account No. 03-3125.

Respectfully submitted,

/Ivan S. Kavrukov/

This correspondence is being filed electronically with the U.S.
Patent and Lrademark Offce via FFS-Web, Ivan 8. Kavrukov, Reg. No 25,161
Attorney for Applicant
) COOPER & DUNHAM LLP
/Thomas Traimor/ June 11, 2019 30 Rockefeller Center. 20" Floor
Thomas Trainor Date New YOI’I(, New York 10112
Tel.: (212) 278-0400
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Electronic Patent Application Fee Transmittal

Application Number:

16296985

Filing Date:

08-Mar-2019

Title of Invention:

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

First Named Inventor/Applicant Name:

Shih-Yuan WANG

Filer:

Ivan Kavrukov/Thomas Trainor

Attorney Docket Number:

5176/88184-CIP-A

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Basic Filing:
Pages:
UTILITY APPL SIZE FEE PER 50 SHEETS >100 2081 3 200 600

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Extension - 1 month with $0 paid 2251 1 100 100
Miscellaneous:
Total in USD ($) 700
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/296,985
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
7 GFR 1.16(K) (). or () N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 44 minus 20= 24 50 - 1200 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 600
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2585 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A
CONFIRMATION NO. 5511
23432 FORMALITIES LETTER
COOPER & DUNHAM, LLP
30 Rockefeller Plaza IR R TR
20th Floor 00000010879643

NEW YORK, NY 10112
Date Mailed: 06/10/2019

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)

Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 06/07/2019 to the NOTICE TO FILE MISSING
PARTS OF NONPROVISIONAL APPLICATION (Notice) mailed 03/27/2019 and it has been entered into the
application. The reply, however, is not a complete reply for the reason(s) listed below. A complete reply must be
timely filed to prevent ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop
Missing Parts, Commissioner for Patents, P.O.Box 1450, Alexandria VA 22313-1450.

The period for reply continues to run from the date of the Notice mailed 03/27/2019. Applicant must submit
all required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the appropriate extension fee under the provisions of 37 CFR 1.136(a).

Applicant’s reply to the Notice mailed on 03/27/2019 was received in the U.S. Patent and Trademark Office

on 06/07/2019, after the expiration of the two month period for reply set forth in the Notice. The application will
become abandoned unless applicant obtains an extension of the period for reply, as above. The petition must
be accompanied by the appropriate fee as set forth in 37 CFR 1.17 (see the current fees below). The date on
which the reply, the petition, and the fee have been filed is the date of the reply and also the date for purposes
of determining the period of extension and the corresponding amount of the fee due. The expiration of the time
period is determined by the amount of the fee paid. Applicant is advised that extensions may not be granted
under 37 CFR 1.136(a) for more than FIVE MONTHS beyond the time period set in the Notice.

Items Required to Avoid Abandonment:

The required items noted below SHOULD be filed along with any items required above.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of the Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 600 for 150 electronically equivalent pages in excess of 100 application size fee.

+ $( 0) previous unapplied payment amount.

+$ 600 TOTAL FEE BALANCE DUE.
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Mail date of Notice: 03/27/2019
Last date that extension may be obtained: (Note: The petition and fee must be received 10/27/2019
by this date, or include a proper certificate of mailing under 37 CFR 1.8 with a date on or

before this date, and extend the time to include this date.)

Length of Extension of Time Fee under 37 CFR 1.17(a) effective March 19, 2013
“""""{response due on or before) | | Undiscounted  omall Entity 1 Micro Entity
One Month (06/27/2019) $200 $100 $50
Two Months (07/27/2019) $600 $300 $150
Three Months (08/27/2019) $1400 $700 $350
Four Months (09/27/2019) $2200 $1100 $550
Five Months (10/27/2019) $3000 $1500 $750

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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

/ltaba/
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Electronic Acknowledgement Receipt

EFS ID: 36234738
Application Number: 16296985
International Application Number:
Confirmation Number: 5511

Title of Invention:

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

First Named Inventor/Applicant Name:

Shih-Yuan WANG

Customer Number:

32432

Filer:

Ivan Kavrukov/Thomas Trainor

Filer Authorized By:

Ivan Kavrukov

Attorney Docket Number:

5176/88184-CIP-A

Receipt Date: 07-JUN-2019
Filing Date: 08-MAR-2019
Time Stamp: 12:29:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
58648
88184-CIP-A--
1 Change of Address Change_Correspondence_Add no
ress_pdf af242ch33468ca32b320e96c45a47e7f30de]
baaf
Warnings:
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Information:

Total Files Size (in bytes): 58648

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/122 (08-12)
Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application Number 1 6/296,985

/‘ CHANGE OF
CORRESPONDENCE ADDRESS | Filing Date March 8, 2019

Application First Named Inventor Shih-Yuan WANG
Address to: Art Unit
Commissioner for Patents £ . N
P.O. Box 1450 xaminer Name

\ Alexandria, VA 22313-1450 Attorney Docket Number 51 76/881 84_C| P_A /

Please change the Correspondence Address for the above-identified patent application to:

The address associated with

Customer Number: 23432

OR
Firm or
individual Name
Address
City State Zip
Country
Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

| am the:

[:] Applicant

Ii] Attorney or agent of record. Registration Number 25161

E] Registered practitioner named in the application transmittal papers who acts in a representative capacity
under 37 CFR 1.34. See 37 CFR 1.33(a)(1). Registration Number

Signature /1y, a0 Kavrukov/

Typed or Printed
Name Ilvan Kavrukov

pate June 7, 2019 Telephone 5 12) 278-0400

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below™.

D *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.33. 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 3 minutes to complete,
including gathering, preparing, and submitting the completed appiication 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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Electronic Acknowledgement Receipt

EFS ID: 35608472
Application Number: 16296985
International Application Number:
Confirmation Number: 5511

Title of Invention:

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

First Named Inventor/Applicant Name:

Shih-Yuan WANG

Customer Number:

32432

Filer:

Ivan Kavrukov/Thomas Trainor

Filer Authorized By:

Ivan Kavrukov

Attorney Docket Number: 5176/88184-CIP-A
Receipt Date: 02-APR-2019
Filing Date: 08-MAR-2019
Time Stamp: 18:17:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1843016
1 88184-CIP-A-—-IDS.pdf yes 35
Oec10aa5f5ce8acf2032905fcb579af94b82d|
692

Samsung Exhibit 1044, Page 210 of 638




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Transmittal Letter 3 4
Information Disclosure Statement (IDS) Form {(SB08) 5 35
Warnings:
Information:
Total Files Size (in bytes): 1843016

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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poc code: IDS Approved for uss through 0713112012, OMS GBE1.0031
Tt ) . . . pproved for use tnrougn . -
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.

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

Application Number 16296985
Filing Date 2019-03-08
First Named Inventor ‘ Shih-Yuan WANG et al.
Art Unit |

Examiner Name ’

Attorney Docket Number !5176/88184—C!P~A

U.S.PATENTS

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear

1 4637129 1987-01-20 DERKITS G. JR et at.

2 5457327A 1995-10-10 TAGUCHI, K

3 7397101 2008-07-08 MASINI, G. etal.

4 7795064 2010-09-14 PAN, Z et al.

5 7893348 2011-02-22 Korevaar, B

6 8129710 2012-03-06 | OO etal

7 7601597 2009-10-13 Takei, M.

8 7115971 2006-10-03 Stumbo
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Filing Date 2019-03-08
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( Not for submission under 37 CFR 1.99)
| Examiner Name I

Attorney Docket Number 15176/88184-C|P-A

9 7674563 2010-03-08 Suda

10 8436370 2013-05-07 Park et al.

11 5451767 1995-09-19 Amano et al.
12 | 4716449 19871229 | Miller

13 8114695 2012-02-14 Masuoka et al.

Ledentsov et al.

14 7772615 2010-08-10

15 5625636 1997-04-29 Bryan et al.

16 5757057 ) 1998-05-26 Dabrowski

17 5886374 1999-03-23 Sakamoto et al.
18 | 6027956 2000-02-22 | MSSOU
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( Not for submission under 37 CFR 1.99)

Examiner Name 1

Attorney Docket Number ‘ 5176/88184-CIP-A

20 7495306 2009-02-24 Langguth et al.
21 7972934 2011-07-05 Wilson et al.
22 4571559 1986-02-18 Henry et al.

23 6667528 2003-12-23 Cohen et al.
24 6177289 2001-0123 | Crowetal.

25 8357960 2013-01-22 Achyut Kumar Dutta
26 [7161220 2007-01-09 | Conen

27 | 7977637 2011-07-12 | Yapetal

28 7340709 2008-03-04 Masitwi et al.
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Application Number 16296985

Filing Date 2019-03-08

INFORMATION DISCLOSURE First Named Inventor l Shih-Yuan WANG et al.
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nit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name , l

Attorney Docket Number , 5176/88184-CIP-A

31 9045418 2015-06-02 Jordan et al.
32 | 6879014 2005-04-12 | Wagner et al.
33 4814847 1989-03-21 Tabatabaie
34 8319241 2012-11-27 Gyu NA et al.
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INFORMATION DISCLOSURE

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

Application Number 16296985

Filing Date 2019-03-08
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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
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1 20050092925 2005-05-05 | “ENTAL Getal
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4 20080218740 2008-09-11 WILLIAMS. R. et al.
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( Not for submission under 37 CFR 1.99)
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Attorney Docket Number

| 5176/88184-CIP-A

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 Ts
Initial* No | Number3 Codezj Code4 Date bp Passages or Relevant
Document :
Figures Appear
1 | W02012149441 e 2012-11-01 | SHANG-HASNAIN, ]
Connie et al.
2 WO02012034078 WO 2012-03-15 Wang, S. D
3 WO2014190189 WO 2014-11-27 Wang, S. D
Hewlett-Packard
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Filing Date 2019-03-08

INFORMATION DISCLOSURE First Named Inventor ‘ Shih-Yuan WANG et al.

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

Attorney Docket Number ’5176/88184-CIP—A

NON-PATENT LITERATURE DOCUMENTS
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In)i(t?:;sl:er ﬁge (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS5

publisher, city and/or country where published.

1 ZANG K. et al. "Silicon single-photon avalanche diodes with nano-structured light trapping” Nat. Comm. 2017, 8, 628 M
GAQ, Y. et al. "Photon-trapping microstructures enable high-speed high-efficiency silicon photodiodes” Nature, 2017,

2 11, 301-308 ]

3 International Search Report dated November 28 2014 in connection with PCT/US2014/39208 D
International Search Report dated December 23, 2011 in connection with PCT/US2011/051091

4 [

5 International Search report dated March 11, 2016 in connection with PCT/US2015/061120. D

6 International Search report dated March 9, 2017 in connection with PCT/US2016/67977. D
REN, R, et al., “Enhanced absorption in elliptical silicon nanowire arrays for solar energy harvesting”, Optical

7 Engineering, Vol 53(2), 027102, February, (2014}, http://opticalengineering.spiedigitallibrary.org/article.aspx? D
articleid=1828860
DAYAL, G., et al, "Broadband infrared metamaterial absorber with visible transparency using ITO as ground plane’,

8 OPTICS EXPRESS 15104 June (2014). ]
DONNELLY, J. L., et al., "Mode-based analysis of silicon nanohole arrays for photovoltaic applications,” Vol. 22, No.

9 S5, OPTICS EXPRESS, A1343, August 25 (2014). ]
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GASCA, L., "From O to L: The Future of Optical-Wavelength Bands,” BROADBAND PROPERTIES, June 2008, pp
10 83-85. www.broadbandproperties.com
"FINISAR, "World’s Largest Supplier of Optical Solutions for the Communications Industry.”http://files.shareholder.com
11 downloads/FNSR/0x0x382377/0b3893ea-b06-417d-ac71-84f2f9084b0d/Finisar_Investor_Presentation.pdf,)"
SILVACO., “Investigation of the SiGe Waveguide Phototides Using FDTD Method for High Speed Optical
12 Communication, " Simulation Standard, http://www.silvaco.com/tech_lib_TCAD/simulationstandard/2010/apr_may_jun/
al/ai.html)
KOLODZEY, J., et al, "Optical and electronic properties of SiGeC alloys grown on Si substrates,” Journal of Crystal
13 | Growth 157, 386-391, (1995).
14 KRAUS, T.F., “Slow light in photonic crystal waveguides,” Journal of Physics D: Applied Physics, 2007, Vol. 40, pp.
2666-2670.
15 LIU, A,, et al., "Quantum dot lasers for silicon photonics [Invited]," Photonics Research, Vol. 3, No. 5, October, (2015).
"LIU, N., et al, “Infrared Perfect Absorber and Its Application As Plasmonic Sensor,” Nano Lett. 10, 2342-2348,
16 (2010)."
17 KANG, Y., "Monolithic Ge/Si Avalnache Photodiodes,” 978-1-4244-4403, IEEE, (2009).
LIU, AY., et al., Quantum Dot Lasers on Silicon,” aUCSB Materials Department, Santa Barbara, California, USA,
18 bUCSB Department of Electrical and Computer Engineering, Santa Barbara, California, USA.
LOGEESWARAN et al. “A 14-ps full width at half maximum high-speed photoconductor fabricated with intersecting inP
19 nanowires on an amorphous surface,” Applied Physics A, Vol. 91, 1-5., (2008).
HU, L., et al. "Analysis of Optical Absorption in Silicon Nanowire Arrays for Photovoltaic Applications,” NANO LETT.
20 | Vol. 7, No. 11, 2007.
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MENG, L., et al. “Polarization-sensitive perfect absorbers at near-infrared wavelengths,” OPTICS EXPRESS, A111,
21 December, (2012).
99 MOLIN, D. et al. “850-950nm WideBand OM4 Multimode Fiber for Next-Generation WDM Systems,” OFC (2015).

PIELS, et al., “40 GHz Si/Ge uni-traveling carrier waveguide phototiode”, Journal of Lightwave Technology, 15908,
23 | (2014).

FOUNTAINE, K, et al., “Near-unity broadband absorption designs for semiconducting nanowire arrays via localized
24 radial mode excitation”, Vol. 22, No. OPTICS EXPRESS A930, 5 May (2014).

FENG, D, et al, “High-speed Ge photodetector monolithically integrated with large cross-section silicon-on-insulator
25 waveguide,” Applied Physics Letters 95, 261105 (2009).

SCHAUB, J.D., et al. “Resonant-Cavity-Enhanced High-Speed Si Photodiode Grown by Epitaxial Lateral Overgrowth,”
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit ‘

Examiner Name 1 ,

Attorney Docket Number 1 5176/88184-CIP-A

TAVERNIER et al. "Power Efficient 4.5Gbit/s Optical Receiver in 130nm CMOS with Integrated Photodiode” 34th
23 European Solid-State Circuits Conference, 2008.

CMOS Manufacturing Process, EE141 UCBerkeley, http://bwrcs.eecs.berkeley.edu/Classes/icdesign/ee141_s02/
24 Lectures/Lecture5-Manufacturing.pdf
o5 WILLIAMS “lon Implantation of Semiconductors, Materials Science and Engineering” A253 (1998) 8—15.

GIBBONS "ton Implantation in Semiconductors-Part | Range Distribution Theory and Experiments” PROCEEDINGS
26 OF THE IEEE, VOL. 56. NO. 3, 1968

ASSEFA et al. “Monolithically Integrated Silicon Nanophotonics Receiver in 90nm CMOS Technology Node” OFC/
27 NFOEC Technical Digest © 2013 OSA’

TAUBENBLATT “Optical Interconnects for High-Performance Computing” JOURNAL OF LIGHTWAVE
28 | TECHNOLOGY, VOL. 30, NO. 4, FEBRUARY 15, 2012..

CHEN et al. "A 1.8-V 10-Gb/s Fully Integrated CMOS Optical Receiver Analog Front-End” IEEE JOURNAL OF SOLID-
29 STATE CIRCUITS, VOL. 40, NO. 6, JUNE 2005

KUCHTA et al., "A 55Gb/s Directly Modulated 850nm VCSEL-Based Optical Link” IEEE Photonics Conference 2012
30 (IPC 2012) Post Deadline Paper PD 1.5.

LENGYEL et al. "Sensitivity Improvements in an 850-nm VCSEL-Based Link Using a Two-Tap Pre-Emphasis
31 Electronic Filter” JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 35, NO. 9, MAY 1, 2017.
32 GHOSH et al. “On Integrated CMOS-MEMS System-on-Chip” IEEE-NEWCAS Conference, 2005.

KALOGERAKIS et al. "A Quad 25Gb/s 270mW TIA in 0.13pum BiCMOS with <0.15dB Crosstalk Penalty” ISSCC 2013,
33 SESSION 7, OPTICAL TRANSCEIVERS AND SILICON PHOTONICS, 7.1.
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Art Unit ]

Exammer Name ‘

Attorney Docket Number ‘ 5176/88184-CIP-A

KNOCHENHAUER et al. “40 Gbit/s transimpedance amplifier with high linearity range in 0.13 mm SiGe BiCMOS”
34 | ELECTRONICS LETTERS 12th May 2011 Vol. 47 No. 10.

NISHIHARA et al. “10.3 Gbit/s burst-mode PIN-TIA module with high sensitivity, wide dynamic range and quick
35 response” ELECTRONICS LETTERS 31st January 2008 Vol. 44 No. 3.

RACANELLI et al. "SiGe BiCMOS Technology for Communication Products” IEEE 2003 CUSTOM INTEGRATED
36 | CIRCUITS CONFERENCE.
37 General Properties of Silicon, http://www.pveducation.org/pvcdrom/materials/general-properties-of-silicon

WEGRZECKA et al. "Design and properties of silicon avalanche photodiodes” OPTO-ELECTRONICS REVIEW 12(1),
38 195-104 (2004)

XIE et al. "Post-CMOS Processing for High-Aspect-Ratio Integrated Silicon Microstructures” JOURNAL OF
39 | MICROELECTROMECHANICAL SYSTEMS, VOL. 11, NO. 2, APRIL 2002.

HUANG et al. "A 10-Gb/s OEIC with Meshed Spatially-Modulated PhotoDetectorin 0.18- umCMOSTechnology” IEEE
40 | JOURNAL OF SOLID-STATE CIRCUITS, VOL. 46, NO. 5, MAY 2011

TAVERNIER et al. "High-Speed Optical Receivers With Integrated Photodiode in 130 nm CMOS” IEEE JOURNAL OF
41 SOLID-STATE CIRCUITS, VOL. 44, NO. 10, OCTOBER 2009.

KAO et al. "A 5-Gbit/'s CMOS Optical Receiver With Integrated Spatially Modulated Light Detector and Equalization”
42 IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS—I: REGULAR PAPERS

HARTMAN et al. “A Monolithic Silicon Photodetector/Amplifier IC for Fiber and Integrated Optics Application” Journal
43 | of Lightwave TECHNOLOGY, VOL. LT-3, NOC. 4, AUGUST 1985

RADOVANOVIC et al. “A 3-Gb/s Optical Detector in Standard CMOS for 850-nm Optical Communication” IEEE
44 | JOURNAL OF SOLID-STATE CIRCUITS, VOL. 40, NO. 8, AUGUST 2005.
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit |
Examiner Name | | |
Attorney Docket Number '5176/88184—CIP—A

CSUTAK et al. "High-Speed Monolithically Integrated Silicon Photoreceivers Fabricated in 130-nm CMOS Technology”
45 JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 20, NO. 9, SEPTEMBER 2002. ]

YIN et al. “Integrated ARROW waveguides with hollow cores” OPTICS EXPRESS, 14 June 2004, Vol. 12, No. 12,
46 2710 ]

MICHEL et al. "High-performance Ge-on-Si photodetectors” Nature Photonics, 30 JULY 2010, DOI: 10.1038/
47 NPHOTON.2010.157 ]

48 Analog Devices, Inc. data sheet ADN3010-11 11.3 Gbps Optical Receiver M

YASHIKI et al. "5 mW/Gbps hybrid-integrated Si-photonics-based optical /O cores and their 25-Gbps/ch error-free
49 | operation with over 300-m MMF” OFC 2015 © OSA 2015 il

50 PYO et al., “3D Printed Nanophotonic Waveguides” Adv. Optical Mater. 2016, 4, 1190-1195. : D

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). 2 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. ® Applicant is to place a check mark here if
English language translation is attached.
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( Not for submission under 37 CFR 1.99)
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Examiner Name '

Attorney Docket Number ‘5176/88184-CIP—A

1 Zang et al., "Silicon single-photon avalanche diodes with nanostructured light trapping” NATURE COMMUNICATIONS
| 8: 628 (September 20 2017)

5 Liu et al. "Tensile strained Ge photodetectors on Si platform for C and L band telecommunications”, Appl. Phys. Lett.
87 (2005). American Institute of Physics. pp. 011110-1-011110-3.

3 Chen et al. "Ultra-low capacitance and high speed germanium photodetectors on silicon", Optical Society of America,
11 May 2009 / Vol. 17, No. 10/ OPTICS EXPRESS pp. 7901-7906.

4 Houng et al., "Characterization of the Nanoporous Template Using Anodic Alumina Method", Journal of Nanomaterials,
Vol. 2014, Article 10 130716, pp. 1-7.

5 European Patent Office Supplementary Search Report issued in European Application No. 14801543 on December 6,
2016
ACKERT, "10 Gbps silicon waveguide-integrated infrared avalanche photodiode." Optics

6 3 Express, 12 August 2013, (12.08.2013), Abstract, pp 19535
https:/Iwww.osapublishing .org/DirectPDFAccess/5DB4DFDB-E034-29D4-E6AEESBDEF4D8089 2601821
Je-21-17 -19530 .pdf?da= 1 &id=260 182&8seq=0&mobile=no

7 July 16, 2018 European Search Report issued by the European Patent Office in connection with European Patent
Application No. 15861593.0 :

8 January 8, 2019 official action issued by the Japanese Patent Office in connection with Japanese Patent Application
No. 2016-515097

9 January 15, 2019 International Search Report of the International Searching Authority in connection with PCT/
US2018/057963

10 February 12, 2019 International Search Report of the International Searching Authority in connection with PCT/
US2018/043289

11 Yokogawa, s., et al. IR sensitivity enhancement of CMOS Image Sensor with diffractive light trapping pixels, Scientific
Reports/7:3832/D0I:10.1038/s41598-017-04200-y, 19 June 2017.
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Art Unit ’
Examiner Name |

Attorney Docket Number 15176/88184‘CIP—A

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 hot in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
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Dkt. 5176/88184-CIP-A

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Shih-Yuan WANG et al.
Application No.: 16/296,985 Date Filed: March §, 2019

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Thi rrespondence is being filed electronically with the U.S. P 1l .
an’d‘“{rclfa";;?a‘;k Ol in EI{,%S_ Wt tronically with the atent )| 30 Rockefeller Plaza, 20" Floox
New York, New York 10112
/Thomas Trainor/ April 2, 2019 Tel.: (212) 278-0400

Thomas Trainor Date

INFORMATION DISCLOSURE STATEMENT

Applicants hereby provide the Examiner with updated information regarding applications/patents

with related subject matter:

1. Application No. 14/947,718, filed November 20, 2015, published as publication no. US
2016/0254407 A1 on September 1, 2016;

2. Application No. 14/892,821 filed November 20, 2015, published as publication no. US
- 2016/0126381 Al on May 5, 2016, now US 9,496,435 issued November 15, 2016;

3. Application No. 14/943,898 filed November 17, 2015, published as publication no. US
2016/0307939 A1l on October 20, 2016, now US 9,530,905 issued December 27, 2016;

4. Application No. 14/945,003 filed November 18, 2015, published as publication no. US
2016/0308075 A1l on October 20, 2016, now US 9,525,084 issued December 20, 2016;

5. Application No. 15/309,922 filed November 9, 2016, published as publication no. US
2017/0194522 A1 US on July 6, 2017, now US 9,818,893 issued November 14, 2017;
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Applicant: Shih-Yuan WANG et al. Dkt. 5176/88184-CIP-A
Filed: March 8, 2019
Page 2

6. Application No. 15/797,821 filed October 30, 2017, published as publication no. US
2018/0102442 A1l on April 12, 2018;

7. Application No. 13/821,963 filed October 22, 2013, published as publication no. US
2014/0034120 A1 on February 6, 2014, now US 9,559,231 issued January 31, 2017;

8. International Application No. PCT/US14/39208 filed May 22, 2014;

9. International Application No. PCT/US15/61120 filed November 17, 2015;

10. International Application No. PCT/US16/67977 filed December 21, 2016; and
11. International Application No. PCT/US11/51091 filed September 9, 2011.

Applicants direct the Examiner’s attention to the claims of the above-identified patents and
applications for consideration regarding any double-patenting issues, and request the Examiner to
consider the references cited in the prosecution of said patents/applications.

No fees are believed to be required in connection with this filing. Nevertheless, the Patent
Office is hereby authorized to charge any fees that are required for consideration of this Information
Disclosure Statement, and to credit any overpayment during prosecution of this application, to our
Deposit Account No. 03-3125.

Respectfully submitted,

/Ivan Kavrukov/

Ivan Kavrukov, Reg. No. 25,161
Attorney for Applicant
COOPER & DUNHAM LLP
30 Rockefeller Plaza, 20" Floor

New York, New York 10112
Tel.: (212) 278-0400
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Dkt. 5176/88184-CIP-A

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Shih-Yuan WANG et al.
Application No.: 16/296,985 Date Filed: March 8, 2019

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

This correspondence is being filed electronically with the U.S. Paten . Ih
andSszdelsr?a?'k Ofﬁc; viaeE]IgS—WebA somomealy Wit e e 30 Rockefeller Plaza’ 201 Floor
New York, New York 10112
/Thomas Trainor/ April 2, 2019 Tel.: (212) 278-0400

Thomas Trainor Date

INFORMATION DISCLOSURE STATEMENT

This IDS is being filed pursuant to 37 C.F.R. §1.97(b)(1) within three months after the
March 8, 2019 filing date of this application. |

The above-identified application claims benefit under 35 U.S.C §120 of Application No.
15/797,821, filed October 30, 2017 which is (1) a continuation-in-part of Application No. 15/309,922
filed November 9, 2016, (i1) a continuation-in-part of PCT/US2016/67977 filed December 21,2016,
and (iii) a continuation-in-part of Application No. 14/947,718 filed November 20, 2015. Application
No. 15/309,922 is (I) a Sect. 371 National Stage entry of PCT/US2015/061120 filed November 17,
2015, (II) a continuation of Application No. 14/943,898 filed November 17, 2015, and (III) a
continuation of Application No. 14/945,003 filed November 18, 2015.

In accordance with 37 C.F.R. §1.98, copies of references which have previously been
submitted to, or cited by the U.S. Patent Office in connection with the aforementioned applications
to which the present application claims benefit are not being provided.

It is respectfully requested that the information cited in annexed Forms PTO/SB/08a (01-10)
be considered by the Examiner in connection with the above-identified patent application, and that
such art be made of record in said application.

The citation of the listed items is not a representation that they constitute a complete or

exhaustive listing of the relevant art or that these items are prior art. The items listed are submitted
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Applicant: Shih-Yuan WANG et al. Dkt. 5176/88184-CIP-A
Application No.: 16/296,985
Filed: March 8, 2019

‘Page 2

in good faith, but are not intended to substitute for the Examiner's search. It is hoped, however, that
in addition to apprising the Examiner of the particular items, they will assist in identifying fields of
search and in making as full and complete a search as possible.
The filing of this Information Disclosure Statement is not an admission that the information
“cited herein is, or is considered to be, material to patentability as defined in 37 C.F.R. §1.56(b).
No fees are believed to be required in connection with this filing. Nevertheless, the Patent
Office is hereby authorized to charge any fees that are required for consideration of this Information
Disclosure Statement, and to credit any overpayment during prosecution of this application, to our
Deposit Account No. 03-3125.
Respectfully submitted,
/Ivan Kavrukov/
Ivan Kavrukov, Reg. No. 25,161
Attorney for Applicant
COOPER & DUNHAM LLP
30 Rockefeller Plaza, 20™ Floor

New York, New York 10112
Tel.: (212) 278-0400
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/296,985
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
7 GFR 1.16(K) (). or () N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 44 minus 20= 24 50 - 1200 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 600
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2585 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A
CONFIRMATION NO. 5511
32432 FORMALITIES LETTER
DAN CREIGHTON
699 SEAPORT BLVD. IR A
000000106905386

REDWOOD CITY, CA 94063
Date Mailed: 03/27/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 600 for 150 electronically equivalent pages in excess of 100 application size fee.

+ $( 0) previous unapplied payment amount.

+$ 600 TOTAL FEE BALANCE DUE.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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

/elbanaybanay/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/296,985 03/08/2019 1985 5176/88184-CIP-A 44 1
CONFIRMATION NO. 5511
32432 FILING RECEIPT

595 SEAPORT BLVD. T

REDWOOD CITY, CA 94063
Date Mailed: 03/27/2019

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

Inventor(s)
Shih-Yuan WANG, Palo Alto, CA;
Shih-Ping WANG, Los Altos, CA;
M. Saif ISLAM, Davis, CA;
Applicant(s)
W&WSens, Devices Inc., Los Altos, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/797,821 10/30/2017
which is a CIP of 15/309,922 11/09/2016 PAT 9818893
which is a 371 of PCT/US2015/061120 11/17/2015
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,675 04/29/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
page 1 of 6
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and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
and said 15/309,922 11/09/2016

is a CON of 14/943,898 11/17/2015 PAT 9530905
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,975 04/30/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
and said 15/309,922 11/09/2016

is a CON of 14/945,003 11/18/2015 PAT 9525084
which claims benefit of 62/081,538 11/18/2014
and claims benefit of 62/090,879 12/11/2014
and claims benefit of 62/100,025 01/05/2015
and claims benefit of 62/111,582 02/03/2015
and claims benefit of 62/139,511 03/27/2015
and claims benefit of 62/153,443 04/27/2015
and claims benefit of 62/154,675 04/29/2015
and claims benefit of 62/157,876 05/06/2015
and claims benefit of 62/171,915 06/05/2015
and claims benefit of 62/174,498 06/11/2015
and claims benefit of 62/175,855 06/15/2015
and claims benefit of 62/182,602 06/21/2015
and claims benefit of 62/188,876 07/06/2015
and claims benefit of 62/197,120 07/27/2015
and claims benefit of 62/199,607 07/31/2015
and claims benefit of 62/205,717 08/15/2015
and claims benefit of 62/209,311 08/24/2015
and claims benefit of 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
and said 15/797,821 10/30/2017

is a CIP of 14/947,718 11/20/2015

which is a CON of PCT/US2014/039208 05/22/2014

which claims benefit of 61/826,446 05/22/2013
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and claims benefit of 61/834,873 06/13/2013
and claims benefit of 61/843,021 07/04/2013
and said 15/797,821 10/30/2017

is a CIP of PCT/US16/67977 12/21/2016
which claims benefit of 62/270,577 12/21/2015
and claims benefit of 62/290,391 02/02/2016
and claims benefit of 62/304,907 03/07/2016
and claims benefit of 62/334,934 05/11/2016
and claims benefit of 62/338,263 05/18/2016
and claims benefit of 62/346,850 06/07/2016
and claims benefit of 62/359,349 07/07/2016
and claims benefit of 62/366,188 07/25/2016
and claims benefit of 62/368,109 07/28/2016
and claims benefit of 62/374,828 08/13/2016
and claims benefit of 62/376,869 08/18/2016
and claims benefit of 62/380,364 08/27/2016
and claims benefit of 62/383,391 09/03/2016
and claims benefit of 62/383,479 09/04/2016
and claims benefit of 62/394,222 09/14/2016
and claims benefit of 62/398,607 09/23/2016
and claims benefit of 62/401,126 09/28/2016
and claims benefit of 62/406,999 10/12/2016
and claims benefit of 62/414,671 10/29/2016
and claims benefit of 62/415,339 10/31/2016
and said 15/797,821 10/30/2017

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 62/521,507 06/18/2017
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

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.
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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.

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: 03/26/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/296,985

Projected Publication Date: To Be Determined - pending completion of Missing Parts
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
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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).

page 5 of 6

Samsung Exhibit 1044, Page 254 of 638



SelectUSA

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

icati 16206985 :DECISION ON PETITION TO MAKE SPECIAL
Application No. “UNDER 37 CFR 1.102(9)(1)

Filed:

Attorney Docket No.  5176/88184-CIP-A

This is a decision on the electronic petition under 37 CFR 1.102 (c)(1), filed 08-MAR-2019 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), MPEP § 708.02, Section Il : Applicant's Age must
include a statement by applicant or a registered practitioner having evidence that applicant is at least 65 years of age. No fee is
required.

III

Accordingly, the above-identified application has been accorded “special” status and will be taken up for action by the examiner

upon the completion of all pre-examination processing.

Telephone inquiries concerning this electronic decision should be directed to the Electronic Business Center at 866-217-9197.

All other inquiries concerning either the examination or status of the application should be directed to the Technology Center.
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Electronic Acknowledgement Receipt

EFS ID: 35371743
Application Number: 16296985
International Application Number:
Confirmation Number: 5511

Title of Invention:

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

First Named Inventor/Applicant Name:

Shih-Yuan WANG

Customer Number:

32432

Filer:

Ivan Kavrukov/Thomas Trainor

Filer Authorized By:

Ivan Kavrukov

Attorney Docket Number:

5176/88184-CIP-A

Receipt Date: 08-MAR-2019
Filing Date:
Time Stamp: 18:00:53

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
37980
1 Petition automatically granted by EFS petition-request.pdf no 2
1e6a0b2226e3a0fcd922f263f22c39787266)

sfos

Warnings:
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Information:

Total Files Size (in bytes): 37980

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code : PET.OP.AGE

Description : Petition to make special based on Age/Health PTOfSB/130 (©7-09)

U.5. Patent and Trademark Office; US. 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

PETITION TO MAKE SPECIAL BASED ON AGE FOR ADVANCEMENT OF EXAMINATION
UNDER 37 CFR 1.102(c)(1)

Application Information

Application 16296985 Confirmation 3243 Filing 01-Jan-0001
Number Number Date
Attorney Docket
. 5176/88184-CIP-A i i
Number (optional) Art Unit Examiner
First Named Shih-Yuan WANG
Inventor
Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Attention: Office of Petitions
An application may be made special for advancement of examination upon filing of a petition showing that the applicant is 65
years of age, or more. No fee is required with such a petition. See 37 CFR1.102(c)(1)  and MPEP 708.02 (II}.

APPLICANT HEREBY PETITIONS TO MAKE SPECIAL FOR ADVANCEMENT OF EXAMINATION IN THIS APPLICATION
UNDER 37 CFR 1.102(c)(1) and MPEP 708.02 (Il) ON THE BASIS OF THE APPLICANT'S AGE.

A grantable petition requires one of the following items:

(1) Statement by one named inventor in the application that he/she is 65 years of age, or more; or

(2} Certification by a registered attorney/agent having evidence such as a birth certificate, passport, driver's license, etc.
showing one named inventor in the application is 65 years of age, or more.

Name of Inventor who is 65 years of age, or older

Given Name Middle Name Family Name Suffix

Shih-Yuan WANG

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18.
Please see 37 CFR 1.4(d) for the format of the signature.

Select (1) or (2):

O (1)  am an inventor in this application and | am 65 years of age, or more.

@ {2)  am an attorney or agent registered to practice before the Patent and Trademark Office, and | certify that | am in possession of evidence,
and will retain such in the application file record, showing that the inventor listed above is 65 years of age, or more.

Signature
flvan Kavrukov/
Name Ivan Kavrukov Registration 25161
Number
EFSWeb 1.0.18
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Doc code : PET.OP.AGE

Description : Petition to make special based on Age/Health

PTO/SB/130 (07-09)

U.5. Patent and Trademark Office; US. 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

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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Fr eedom of Information Act requires disclosure of these records.

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

A record in this system of records may be disclosed, as a routine use, 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.5.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, te another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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 indivi duals.

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.5.C. 122(b} or issuance of a patent pursuant to 35 U.5.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.

EFSWeb 1.0.18
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

) ) Attorney Docket Number | 5176/88184-CIP-A
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| PBhih-Yuan WANG ]

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

City | [Palo Alto State/Province | [CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 766 Encina Grande Dr.

Address 2

City | Palo Alto State/Province | |
Postal Code 04306 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
E Shih-Ping WANG E

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

City | Jos Altos State/Province | [CA Country of Residencé | s

Mailing Address of Inventor:

Address 1 B8 3rd Street, Suite #307

Address 2

City | os Altos State/Province | |

Postal Code 94022 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~] M. sait SLAM ]

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

EFS Web 2.2.13
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PTO/AIA/4 (02-18)

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

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

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

Attorney Docket Number | 5176/88184-CIP-A

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

City Davis State/Province | CA Country of Residencd S

Mailing Address of Inventor:

Address 1 3038 Mallorca Ln

Address 2

City | Davis State/Province | |CA
Postal Code 095618 Countryi | |US

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

Add

Correspondence Information:

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

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

Customer Number 32432

Email Address pdocketing@cooperdunham com | AddEmail | |Remove Email

Application Information:

Title of the Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Attorney Docket Number| 5176/88184-CIP-A Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 131 Suggested Figure for Publication (if any)

Filing By Reference:

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

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

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

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

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

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

EFS Web 2.2.13
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PTO/AIA/4 (02-18)

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

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

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

Attorney Docket Number | 5176/88184-CIP-A

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 3432

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(¢c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~| 13797821 2017-10-30
Prior Application Status | Patented
Application _ Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15797821 Continuation in part of | ~] [15309922 2016-11-09 0818893 2017-11-14
Prior Application Status | [Expired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15309922 B 371 of international -] PCT/US2015/061120 20151117
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 [Claims benefit of provisional | 62081538 2014-11-18
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CLAIMS

1. A single-chip device comprising an integrated combination of a
microstructure-enhanced photodetector (MSPD) and an active electronic circuit,
both formed on or in a single substrate and configured to receive an optical
input that in cross-section is substantially continuous spatially at least some of
time, convert the optical input to an electrical output, and process the electrical
output into a processed output, wherein:

the MSPD on or in said single substrate comprises an intermediate layer, a

first layer at one side of the intermediate layer, and a second layer at
an opposite side of the intermediate layer, wherein:
each of the layers comprises Silicon, Germanium, or an alloy
thereof;
at least one of said layers, or an overlying covering layer that
may be present, has holes intentionally formed therein,
extending in directions transverse to the layers;
each of the first and second layers comprises a doped
material;
the intermediate layer comprises a material that is less doped
than at least one of the first and second layers oris
undoped, wherein the degree of doping is the same or
different for different positions in the intermediate layer;
an input portion configured to concurrently receive at a plurality of
said holes said optical input that has said substantially
continuous cross-section; and
an output portion configured to provide said electrical output from the
MSPD; and
the active electronic circuit on or in said single substrate is configured to
process the electrical output from the MSPD by applying thereto:
amplification to form said processed output from the single-chip
device;
processing other than or in addition to amplification to form said

processed output from the single-chip device; and
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routing to one or more selected destinations; and
a communication channel on or in said single-chip device, configured to
deliver the electrical output from the MSPD to the active electronic

circuit.

2. The single-chip device of claim 1, in which said active electronic

circuit is at least partly extends beyond said substrate.

3. The single-chip device of claim 1, in which said active electronic

circuit is at least partly inside said substrate.

4, The single-chip device of claim 1, in which said overlying layer is
present as a superstrate at one side of said first, intermediate, and second

layers, and contains said holes.

5. The single-chip device of claim 1, in which said MSPD comprises a

[1I-V materials family photodiode.

6. The single-chip device of claim 1, further including an air-filled volume
between the substrate and the MSPD.

7. The single-chip device of claim 1, further including a layer of a
dielectric material that covers the holes and is in the propagation path of said

optical input.
8. The single-chip device of claim 1, further including an avalanche
region at one side of the MSPD, forming therewith an avalanche

microstructured photodiode (MSAPD).

9. The single-chip device of claim 1, in which said holes are present in

said intermediate layer.
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10.  The single-chip device of claim 1, in which said holes are present in

said intermediate layer as well as in at least one of the first and second layers.

11.  The single-chip device of claim 1, in which said holes are present in

each of the first, second, and intermediate layer.

12.  The single-chip device of claim 1, in which each of said first and
second layers and said intermediate layer has a thickness and at least some of
said holes extend through the entire thickness of said intermediate layer and of
one of said first layer and second layer and through at least a part of the

thickness of the other one of said first and second layers.

13.  The single-chip device of claim 1, in which at least some of said holes

are shaped as inverted pyramids.

14.  The single-chip device of claim 1, in which at least some of said holes

have triangular sections in planes transverse to said layers.

15.  The single-chip device of claim 1, in which at least some of said holes
have triangular sections in planes transverse to said layers, with vertices within

the intermediate layer.

16.  The single-chip device of claim 1, in which at least some of said holes

have sidewalls that slope in planes transverse to said layers.

17.  The single-chip device of claim 1, in which at least some of said holes

have sidewalls with plural different slopes along the inside walls of the holes.

18.  The single-chip device of claim 1, in which at least some of said holes
differ from each other in at least one of (i) distance by which the holes extend in
said directions, (ii) shape of the holes, and (iii) spacing of the holes from each

other.
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19.  The single-chip device of claim 1, in which the holes are in the
intermediate layer and wherein one of said first and second layers conformally

covers inside walls of the holes as well as spaces between the holes.

20.  The single-chip device of claim 1, in which the holes are at least

partly filled with a dielectric material.

21.  The single-chip device of claim 1, in which the holes are entirely filled

with a dielectric material.

22.  The single-chip device of claim 1, in which said optical input enters
the MSPD through one or both of said first and second layers, and each of the
first and second layers through which the optical input enters is no more than

500 nanometers thick.

23.  The single-chip device of claim 1, in which at least one of the first
layer, the second layer, and the intermediate layer comprises a material

represented by Gex Siix, Where X is greater than zero.

24.  The single-chip device of claim 1, in which said MSPD further

comprises ohmic contacts configured for reverse-biasing the MSPD.

25.  The single-chip device of claim 1, in which the MSPD further includes
ohmic contacts to said first and second layers, at least one of said ohmic

contact being through a via in said substrate.

26.  The single-chip device of claim 1, further comprising a light guide to
said MSPD for directing said optical input thereto, and electrical contacts from
the active electronic circuit configured to carry said processed output out of the

single-chip device.
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27.  The single-chip device of claim 1, further comprising a light guide to
said MSPD configured to bend the optical input from an initial propagation
direction to a propagation direction transverse to said layers, and electrical
contacts from the active electronic circuit configured to carry said processed

output out of the single-chip device.

28.  The single-chip device of claim 1, further comprising one or more
additional MSPD on or in the same substrate, and respective different optical
bandpass filters coupled with at least two of the MSPDs on or in said single
substrate, whereby at least two of said MSPDs are configured to respond to

different wavelength ranges that are within said optical input.

29.  The single-chip device of claim 1, further comprising one or more
additional MSPDs on or in said single substrate, one or more additional active
electronic circuits on or in the said single substrate, and one or more additional
communication channels configured to supply electrical outputs from the

MSPDs to the one or more of the active electronic circuits.

30.  The single-chip device of claim 1, further comprising one or more
additional active electronic circuits that are formed on or in the said single

substrate.

31.  The single-chip device of claim 1, further comprising one or more
additional active electronic circuits that are formed on or in the said single
substrate and comprise one or more transimpedance amplifiers (TIAs) and one

or more application specific integrated circuits (ASICs).

32.  The single-chip device of claim 1, further comprising one or more
additional active electronic circuits that are formed on or in the said single
substrate and comprise one or more of CMOS, BiCMOS, and bipolar active

devices.
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33.  The single-chip device of claim 1, further comprising one or more
additional MSPDs in an array on or in said single substrate and one or more
additional active electronic circuits also on or in said single substrate, said
MSPDs and active electronic circuits being configured into an optical

communication structure or a light distance and ranging (LIDAR) structure.

34.  The single-chip device of claim 1, further comprising a laser emitter

formed on or in said single substrate.

35.  The single-chip device of claim 1, further including a layer of selected
material that is over a side of one of the first and second layers facing away

from the intermediate layer and is configured to reduce sheet resistance.

36. The single-chip device of claim 1, further including a layer of selected
material that is over a side of one of the first and second layers facing away
from the intermediate layer and is configured to reflect light that has passed

through the intermediate layer back toward the intermediate layer.

37.  The single-chip device of claim 1, further including a deliberately
textured surface at a side of one of said first and second layers facing away

from the intermediate layer.

38.  The single-chip device of claim 1, further including a layer of micro-
nano structures formed at of one of said first and second facing, at a surface

thereof facing away from the intermediate layer.
39.  The single-chip device of claim 1, further including one or more
distributed Bragg reflectors formed at one of said first and second layers, at a

surface thereof away from the intermediate layer.

40. The single-chip device of claim 1, further including an isolation trench

between the MSPD and the active electronic circuit.
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41.  The single-chip device of claim 1, further including a light shield layer

over said active electronic circuit.

42.  The single-chip device of claim 1, wherein the optical input and the
electrical output are each modulated at a frequency of at least 30 Gigabits per

second.

43.  The single-chip device of claim 1, wherein the quantum efficiency of
the MSPD that is at least 1.5 times greater than that of an otherwise same

photodetector that does not include said holes.

44.  The single-chip device of claim 1, further including a hermetic seal

integral with the device.

45. A microstructure-enhanced photodetector (MSPD) configured to
convert to an electrical output an optical input that in cross-section is essentially
continuous spatially at least some of the time, comprising:

a substrate and a top layer, a bottom layer, and an intermediate layer
between the top and bottom layers formed on or in the
substrate, wherein:

at least one of the layers has holes intentionally formed
therein, extending in directions transverse to the
layers;

each of the top and bottom layers comprises a doped
material;

the intermediate layer comprises a material that is
undoped or is less doped than the top or bottom
layer, wherein the degree of doping is the same
or different for different positions in the
intermediate layer;

an input portion configured to receive, concurrently at a plurality of
said holes, said optical input that has said essentially
continuous cross-section; and

an output portion configured to provide said electrical output.
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46. The MSPD of claim 45, in which the top layer is no more than 500 nm

thick and the holes are at least in the top layer.

47.  The MSPD of claim 45, further including an air-filled volume between
the substrate and the MSPD.

48. The MSPD of claim 45, further including a layer of a dielectric
material that is at a surface of said substrate, over the holes and spaces

between the holes, and in the path of said optical input.

49. The MSPD of claim 45, further including an avalanche region under
the MSPD, forming therewith an avalanche microstructured photodiode
(MSAPD).

50. The MSPD of claim 45, in which said holes are present in said

intermediate layer.

51.  The MSPD of claim 45, in which said holes are present in said

intermediate layer as well as in at least one of the top and bottom layers.

52. The MSPD of claim 45, in which said holes are present in each of the

top, bottom, and intermediate layer.

53. The MSPD of claim 45, in which each of said top and bottom layers
and said intermediate layer has a thickness and at least some of said holes
extend through the entire thickness of said intermediate layer and of one of said
top and bottom layers and through at least a part of the thickness of the other

one of said top and bottom layers.

54. The MSPD of claim 45, in which at least some of said holes are

shaped as inverted pyramids.
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55. The MSPD of claim 45, in which at least some of said holes have

triangular sections in planes transverse to said layers.

56. The MSPD of claim 45, in which at least some of said holes have
triangular sections in planes transverse to said layers, with vertices within the

intermediate layer.

57. The MSPD of claim 45, in which at least some of said holes have

sidewalls that slope in planes transverse to said layers.

58. The MSPD of claim 45, in which at least some of said holes have

sidewalls with plural different slopes along inside walls of the holes.

59. The MSPD of claim 45, in which at least some of said holes differ
from each other in at least one of (i) distance by which the holes extend in said

directions, (ii) shape of the holes, and (iii) spacing of the holes from each other.

60. The MSPD of claim 45, in which the holes are in the intermediate
layer and wherein one of said top and bottom layers conformally covers inside

walls of the holes as well as spaces between the holes.

61. The MSPD of claim 45, in which the holes are at least partly filled with
a dielectric material.

62. The MSPD of claim 45, in which the holes are entirely filled with a
dielectric material.

63. The MSPD of claim 45, in which at least one of the top and bottom

layers and the intermediate layer comprises a material represented by Gex Si1x,

where x is greater than zero but less than unity.
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64. The MSPD of claim 45, in which at least one of the top and bottom
layers and the intermediate layer comprises a material represented by Gex Si1x,

where x is zero or unity or a value between zero and unity.

65. The MSPD of claim 45, in which said MSPD further comprises ohmic

contacts configured for reverse-biasing the MSPD.

66. The MSPD of claim 45, in which the MSPD further includes ohmic
contacts to said top and bottom layers, wherein at least one of said ohmic

contact being through a via in said substrate.

67. The MSPD of claim 451, further comprising a light guide to said
MSPD for directing said optical input thereto.

68. The MSPD of claim 45, further comprising a light guide to said MSPD
configured to bend the optical input from an initial propagation direction to a

propagation direction transverse to at least some of said layers.

69. The MSPD of claim 45, further comprising one or more additional
MSPDs formed on or in the single substrate, and respective different optical
bandpass filters coupled with respective ones of the MSPDs, whereby at least
two of said MSPDs are configured to respond to different wavelength ranges

that are within said optical input.

70.  The MSPD of claim 45, further comprising one or more additional
MSPDs in an array on or in said single substrate, said MSPDs being configured
into an optical communication structure or a light distance and ranging (LIDAR)

structure.

71.  The MSPD of claim 45, further comprising a laser emitter formed on

or in said single substrate.
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72.  The MSPD of claim 45, further including a material that is over a side
of one of the top and bottom layers facing away from the intermediate layer and

is configured to reduce sheet resistance.

73.  The MSPD of claim 45, further including a material that is over a side
of one of the top and bottom layers facing away from the intermediate layer and
is configured to reflect light that has passed through the intermediate layer back

toward the intermediate layer.

74.  The MSPD of claim 45, further including a deliberately textured
surface at a side of one of said top and bottom layers facing away from the

intermediate layer.

75.  The MSPD of claim 45, further including a layer of micro-nano
structures formed at a side of one of said top and bottom layers facing away

from the intermediate layer.

76.  The MSPD of claim 45, further including one or more distributed
Bragg reflectors formed at a surface of one of said top and bottom layers facing

away from the intermediate layer.

77. The MSPD of claim 45, further including one or more active electronic
circuits formed on or in said substrate and coupled to said MSPD to receive
said electrical output therefrom and process it into a processed output, thereby
constituting a single-chip integrated circuit configured to receive said optical

input, convert it to said electrical output, and provide said processed output.

78. The MSPD of claim 45, wherein the optical input and the electrical

output are each modulated at a frequency of at least 30 Gigabits per second.
79. The MSPD of claim 45, wherein the quantum efficiency of the MSPD

is at least 1.5 times greater than that of an otherwise the same photodetector

lacking said holes.
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80. The MSPD of claim 45, further including a hermetic seal integral with
the MSPD.

81. A method of making a microstructure-enhanced photodetector
(MSPD) configured to convert an optical input that at least some of the time has
a cross-section that is essentially continuous spatially to an electrical output,
comprising:

providing a substrate and forming on or in said substrate a top layer,
a bottom layer, and an intermediate layer between the top and
bottom layers, wherein:
at least one of the layers has holes intentionally formed
therein, extending in directions transverse to the
layers;
each of the top and bottom layers comprises a doped
material;
the intermediate layer comprises a material that is
undoped or is less doped than the top or bottom
layer, wherein the degree of doping is the same
or different for different positions in the
intermediate layer;
forming an input portion configured to receive, concurrently at a
plurality of said holes, said optical input that has said
essentially continuous cross-section; and

forming an output configured to provide said electrical output.
82. The method of claim 81, in which the step of forming the top layer
comprises limiting the top layer to a thickness of no more than 500 nm, and the

step of forming the holes comprises forming the holes at least in the top layer.

83.  The method of claim 81, further including forming an air-filled volume
between the substrate and the MSPD.
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84. The method of claim 81, further including a layer of a dielectric
material that is at a surface of said substrate, over the holes and spaces

between holes, and in the path of said optical input.

85.  The method of claim 81, further including forming on or in said
substrate an avalanche region under the MSPD, forming therewith an

avalanche microstructured photodiode (MSAPD).

86. The method of claim 81, in which forming said holes comprises

including the holes in said intermediate layer.

87. The method of claim 81, in which forming said holes comprises
including said holes in said intermediate layer as well as in at least one of the

first and second layers.

88.  The method of claim 81, in which forming said holes comprises

forming the holes in each of the top, bottom, and intermediate layer.

89.  The method of claim 81, in which each of said top and bottom layers
and said intermediate layer has a thickness and the forming of the holes
comprises extending the holes through the entire thickness of said intermediate
layer and of one of said top layer and bottom layer and through at least a part of

the thickness of the other one of said top and bottom layers.

90. The method of claim 81, in which forming of the holes comprises

forming at least some of said holes in the shape of inverted pyramids.

91. The method of claim 81, in which at least some of said holes have

triangular sections in planes transverse to said layers.
92. The method of claim 81, in which forming the holes comprises

forming at least some of said holes with triangular sections in planes transverse

to said layers, with vertices within the intermediate layer.
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93.  The method of claim 81, in which forming said hoes comprises
forming at least some of said holes with sidewalls that slope in planes

transverse to said layers.

94. The method of claim 81, in which forming said holes comprises
forming at least some of said holes with sidewalls that have plural different

slopes along inside walls of the holes.

95.  The method of claim 81, in which forming said holes comprises
forming at least some of said holes such that they differ from each other in at
least one of (i) distance by which the holes extend in said directions, (ii) shape

of the holes, and (iii) spacing of the holes from each other.

96. The method of claim 81, in which forming said holes comprises
forming at least some of the holes in the intermediate layer and forming said top
and bottom layers comprises forming at least one of the top and bottom layers
to conformally cover inside walls of the holes as well as spaces between the

holes.

97. The method of claim 81, including at least partially filling the holes

with a dielectric material.

98. The method of claim 81, including completely filling the holes with a

dielectric material.
99. The method of claim 81, in which forming the layers comprises
forming at least one of the top layer, the bottom layer, and the intermediate

layer of a material represented by Gex Si1.x, where x is greater than zero.

100. The method of claim 81, in which forming the layers comprises

forming at least one of the top layer, the bottom layer, and the intermediate

Samsung Exhibit 1044, Page 295 of 638



10

15

20

25

30

Attorney Docket No.5176/88184-CIP

-193 -

layer of a material represented by Gex Si1.x, where x is zero or unity or a value

between zero and unity.

101. The method of claim 81, further comprising forming ohmic contacts

configured for reverse-bias the MSPD.

102. The method of claim 81, further comprising forming a light guide to
said MSPD for directing said optical input thereto, said light guide bending the
optical input from an initial propagation direction to a propagation direction

transverse to said layers.

103. The method of claim 81, further comprising forming one or more
additional MSPD on or in said substrate for receiving respective optical inputs,
and forming respective different bandpass filters for said optical inputs, thereby
configuring different MSPDs on said substrate to respond to different

wavelength ranges that are within said optical input.

104. The method of claim 81, further comprising forming one or more
additional MSPDs in an array on or in said substrate, said MSPDs being
configured into an optical communication structure or a light distance and

ranging structure (LIDAR).

105. The method of claim 81, further comprising forming a laser emitter on

or in said substrate.

106. The method of claim 81, further including forming a layer of selected
material that is over a side of one of the top and bottom layers facing away from

the intermediate layers and is configured to reduce sheet resistance.

107. The method of claim 81, further including forming a layer of selected
material that is over a side of one of the first and second layers facing away
from the intermediate layer and is configured to reflect light that has passed

through the intermediate layer back toward the intermediate layer.
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108. The method of claim 81, further including deliberately texturing a
surface at a side of one of said top and bottom layers facing away from the

intermediate layer.

109. The method of claim 81, further including forming a layer of micro-
nano structures formed at of one of said top and bottom layers, at a surface

thereof facing away from the intermediate layer.

110. The method of claim 81, further including forming one or more
distributed Bragg reflectors at one of said top and bottom layers, at a surface

thereof away from the intermediate layer.

111. The method of claim 81, further including forming, on or in said
substrate, one or more active electronic circuits configured to process the
electrical output from the MSPD into a processed output, thereby forming a
single-chip integrated circuit configured to receive said optical input, convert it

to said electrical output, and provide said processed output.

112. The method of claim 81, further including hermetically sealing the

MSPD with a coating integral therewith.
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ABSTRACT

Microstructure enhanced photodiodes and avalanche photodiodes are
monolithically integrated with CMOS/BiCMOS circuitry such as transimpedance
amplifiers. Microstructures, such as holes, can improve quantum efficiency in
silicon and IlI-V materials and can also reduce avalanche voltages for avalanche
photodiodes. Applications include optical communications within and between

datacenters, telecommunications, LIDAR, and free space data communication.
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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 colilection 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-8199 and select option 2.
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PTCAISNT {8692y
Approved for use Wrough 03/31/2014, Qng 08510032
U S. F’ater; ard Tzede-'wrt» Oifice; t ‘3 D%""HTME E\.“QF (,E‘EMVE,PCE

QESLARATSGN {3? CFR L 63} FGR U-TBLBT‘?’ Qﬁ QE& GHN QPPLEQ&T?Q& UGING AN
APPLICATION DATA SHEET (37 OFR 1.78)

Title of | NECRGSTQUCT&RE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

invention

Ag ihe below named inventor, | herehy declare that:

This declaration {3

is divented ta: i i The attached application, or

15/797821

@ United States application or PCT international application mumber

Ootober 30, 29??

filed on

Theabove-identified application was made or authorized 1o be made by me.

Ubelieve that | am the original invertor of an original joint inventor of a claimed invention in the application.

i hereby acknowiedge that any willful false siatement made in this deciaration iy punishable under 18 L.8.C, 1001
i by fine or irsprisoniment of ot more than five (83 years, or both.

WARNING:

Fetitioner/applicant is cautioned o avoid subrmiiting personal infarmation in dotuments filed in a patent application that may
contribute o identity theft. Personal information such as social secusily numbers, bank account numbers, or credit card nurmnbers
{other thar a check or credit card authorization form PTO-2038 submitied for payment purposes) is never requived by the USPTO
o support a pelition or an application. 1 this type of perscnal information is inoluded in documents subitied io the USPTD,
petitionersfapplicants should consider redactmg such personal infarmation from the documents before submitting them o the
USPTQ. Petitionerfapplicant is advised that the record of a patent application is avaiiable to the pubiic after putification of the
application {unlesh a non-publication reguest in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be avalable fo the pubiic i the application is
referenoed in 8 published application or an issued patent (see 37 CFR 1.14). Checks and oredit card authorization forms
PTO-203% subrmi’e for payment purposes ars opt retained in the application file and therefore are ol publicly avaiiable,

LEGAL NAME OF INVENTOR

Date {Ogtionaly:

inventor; |

Shih- ﬁmg WANG

Sigoature:

Note: An applicalion data shest (PTO/S8/14 or squivalent), including naming the enfire fnvertive enlity, must acoompany this form or must bave
-heen previnusly filed. Use an addiional PTO/AIAN THorm for sach additional inventor,

This collection of informiatinn is required by 354 S C. v and 37 DFR LGS, The infprmation is requived o cbizin o retain a benellt by the public which is o e fand
by the BBPTO W process) an gpplication. © mf-dcn‘ha&y s governeg by 3540.8.C. 182 ang 37 CFR 111 and 134, This oafiection s estimated to take 1 minute to
complete, induding gathering, greépadng, and submiitting the completed appiication form lo the USPTO. Tims will vary depending upon the individust o Ay
comments on e amount oF thne you requirs 1o camplele thiz form andor suggestions for reduning iits burden, should be sent ko the Chiel Information Oficer. 4. 5.
Patent and Tradsmak Office, 1.8 Depadmentof Gommerce, B.0. Box 1450, Afexandna, VA Z2313-1850 DO WOT SEND # OR COMPLETED FORME TO
THIS ADDRESS, BEND TO: Lommissionsr for Patents, P.O. Box 1450, Alexandria, VA 223313-1450.

¥y nend asSiBENCe it Campieling the o, ol 1-800-PTERR 1SS and adisct aptica &

G

Samsung Exhibit 1044, Page 437 of 638



Frivacy &ct Slatement

The Povacy Aot of 1874 {B.L. 83878} requires that you be given cerialn infermation 1 connection
with your subirdssion of the atisched form ndlatest v @ patont applisation or patent. Accordingly,
pursuant i tha requirements of the Act, please be advisad that (1) the genaral suthasity for the
colection of this information iz 35 W.S.Q. BHLY (2) fumishing of the information sulicRes is voluntary
andd {3} the prinnipal purpose for which the infermation Is used by the UR. Patert and Trademark
Office iy to process amd/or examing your subraission relsted o o potent apréisation of patent, you da
et fumnish he requssted fnmation; the 1.5, Patea and Trademark Office reay not ba abies o
prongss andfor sramine your subrmission, which may resuitin eimivation of proceedings o
abangonment of the application or exgiration of the patent,

The formation provided by you i s form will be sublect 1o the follawing routine ures:

1

g

ok

&

e

Thie irforraation o thiv foom will be reated confidandially to the sxdent showad whider the
Freadom of information Al (B 8.0, 5521 and the Privacy Act (5 U.3.0 5523). Records frons
this systern of records may be disgiosed o the Depadrment of Justion & detarmine whether
disglosurs of theses soords is reguired by the Freedom of information At

& reonrd from this systers of msoonds gy be disciosad, 95 & oulire use, in the sourse f
presenting svidenocs o @ Court, magisteals, or adminisirative ribunal, Including disclosures io
apposing oounesl b the cowse of sallament negotiations.

A monnt iy s gustenrof resonds miwy ke discioned, oy g routing v o & Mamberat
Congress subiiiing o mquest vsiving an ndividuel, i wiom e recond pertaing, whon the
indhvidiat Nas requerisd assisianos bom the Mermbar with reapect 16 e sublsct muiter of the
reone.

A record in s spstern of records may by Seciossd. 85 @ mouline use, g conttastar of the
Agancy Baving need B the infoemalion iy order fo perkarm @ Conbracd. Reciplants of
irformation shall be reruired to comply With the requirermients of the Privany Act of 1974, 98
armsnded, pursuant (0 FUBLC, B83aim).

A recund rehalad o e intamationst Agplication flad under th Fatent Cooperglion Trealy in
ihis wystern of recordmay He disciosed. a5 aroutine w1 the Ilemtioss! Buseal of the
Weorls intefiectusd Froperty Organization, pussusnt to the Patent Cooparation Treaty,

Avequrd in s setem of recordy reay be disclnsed, 25 2 rouline use; to another federal
agency Tor purposes of Natisngl Security review (38 1.8.0. 181 and for oeview pursuant io
the Alomis Bnsrgy Aot 42 US.C. 2180

& record frour e systenof records mwy be disdiosed, o9 & rosding usse, 1o the Administeator,
Garmral Sondges, o Heiher desigres, during an nspecton of saonds conducted by G888 we
partof that aganty's reaponaibilily o seouevnang improvemants in renoads mansgrent
praclions and programs. undar sdbornily of 44 WS4, 3904 and 2508, Such distiosure shal

e male b aonordance with the 8SA reguistions governing inspection of records for tis

parpose, and any other refevard { (s, GB& or Commeros) diveclive. Such disciosure shall not
be ussd to maka delpnmingions showt indivisusds.

A record foom thie svstem of records may be discloses, 38 3 rouline use, to the public after
gither publication of the application pursugnt o 38 LLE.C. 122(0) or ssuance of & patent
prirsuant 10-30 LLRG. 181, Further, & record oy b dikcipsed, subiact o ths Hrdtations of &7
CFROL A, axoa routing use, io the public i the second was fied in o spplication whish
became abandoned g I which the procesdings wsrs leeminated and whinh spplivationdis
referenced by either & published applicaiion, an spplication coen iy peblic nspsclici oran
weued patent.

A eeonrd from this system of records may be discitssd, ax & routing use, o a Federal, State,
or el w anforcemant aganoy, I e USPTQ besomes aware of a vinlglion or potantial
wiptation of law or reguistion.
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BYOMIAKT D8-12)

Approved for use through 017312014, OMB0B51-0032

U5, Patent and Trademark Offics; U.S. DEFARTMENT OF COMMERCE

Under the Paperwori Redustion &t of 1995, i persons are required lo respond io:-a cobection of information unless X displays o valid OMB controt numbser,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

S %

e ot | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

invention

Ag the below namad invemor, | hereby dedtlare thal:

i::é?fgig??gm WJ The attached apglication, or
' » 15/797821

B United States application or PCT international application number

fiedon CCtODEr 30, 2017

The abave-identified application was made or authorized fo be made by me.

I belleve that | am the original inventor or an original joint inventorof & claimed invantion in the application.

} hersby acknowledgs that any wiltful false sipterment made in this declaration is punishable under 18 U.S:C. 1007
by fine or aprisonment of not more than five {8) years, or both,

WARNING:

: Petitioner/applicant is cautioned fo avoid submitiing personsa! information in dooumenis filed in o patent appiication that may
 contribute o identity thefl. Personal information such as soclal security numbers, bank account numbers, or credit card numbers
: {other than a cheek br credii card authosization form PTO-2038 submiited for payment purposes) is never required by the USPTO
16 support a petition or anapplication, I ihis tvpe of personal information fs inclhuded in documents submitted to the USPTO,
- petitioners/applicants should consider redacting such personal infarmation from the documents before sitimitting them o the
 USPTO. Petitioner/applicant is advised that the record of a patent application is available (o the public after publication of the
application {unless a non-publication equest in compliance with 37 CFR 1.213(a) 8 made inthe application) or issuance of &
patent, Furthermore, the fecord frony an abandoned application may aiso be availabie to the public ¥ the applic i
referenced in g published application or an issued pateni (see 37 CFR 1.14). Checks and credit card authoriz:

ian forms
PTC-2038 submitied for payment purposes are not retained in the application file and therefors are not publicly available,

LEGAL NAME OF INVERNTOR

fnventor:

Shif-Yuan WANG Date {Optionat) :

Signature:

Mote: &n application dala sheet (PTOIEBIME or eguivalent), including naming the entire inventive entity, must accompany tds form or must have
bean previously filed. Use an additionat PTQ/AIAINT Torm for each additional inverdor.

somments o e amount of s you requite W Compdete this Jorm aadior Suggegtions fos reducing s hurden. should-be sent 1o/ the Chiel information Tifficer, U5
Paterd and Tragumark Office. U8, Depatiment of Comvperce. P.O. Box 1450, Slexendria, VA 223131480, DO ROT SEND FEES DR COMPLETERFORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22343-1450.

H you 006 BESISIRNCE N Somploling e form; call 1-800-PFD:8195 andf selpctoplin 2,
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