UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 10,446,700 B2 Page 1 of 2
APPLICATION NO. 1 15/797821

DATED : October 15, 2019

INVENTOR(S) : Shih-Yuan Wang, Shih-Ping Wang and M. Saif Islam

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

On the Title Page

Please add the following information after item (60) of the Related U.S. Application Data information
on page 2:

-- Provisional application No. 62/290,391, filed on Feb. 2, 2016, Provisional application No.
62/304,907, filed on Mar. 7, 2016, Provisional application No. 62/334,934, filed on May 11, 2016,
Provisional application No. 62/338,263, filed on May 18, 2016, Provisional application No.
62/346,850, filed on Jun. 7, 2016, Provisional application No. 62/359,349, filed on Jul. 7, 2016,
Provisional application No. 62/366,188, filed on Jul. 25, 2016, Provisional application No.
62/368,109, filed on Jul. 28, 2016, Provisional application No. 62/374,828, filed on Aug. 13, 2016,
Provisional application No. 62/376,869, filed on Aug. 18, 2016, Provisional application No.
62/380,364, filed on Aug. 27, 2016, Provisional application No. 62/383,391, filed on Sep. 3, 2016,
Provisional application No. 62/383.,479, filed on Sep. 4, 2016, Provisional application No. 62/394,222,
filed on Sep. 14, 2016, Provisional application No. 62/398,607, filed on Sep. 23, 2016, Provisional
application No. 62/401,126, filed on Sep. 28, 2016, Provisional application No. 62/406,999, filed on
Oct. 12, 2016, Provisional application No. 62/414,671, filed on Oct. 29, 2016.

Provisional application No. 62/465,734, filed on Mar. 1, 2017, Provisional application No.
62/474,179, filed on Mar. 21, 2017, Provisional application No. 62/484,474, filed on Apr. 12, 2017,
Provisional application No. 62/487,606, filed on Apr. 20, 2017, Provisional application No.
62/488,998, filed on Apr. 24, 2017, Provisional application No. 62/500,581, filed on May 3, 2017,
Provisional application No. 62/505,974, filed on May 14, 2017, Provisional application No.
62/509,093, filed on May 20, 2017, Provisional application No. 62/510,249, filed on May 23, 2017,
Provisional application No. 62/514,889, filed on Jun. 4, 2017, Provisional application No. 62/521,504,
filed on Jun. 18, 2017, Provisional application No. 62/522,169, filed on Jun. 20, 2017, Provisional
application No. 62/527,962, filed on Jun. 30, 2017, Provisional application No. 62/530,281, filed on
Jul. 9, 2017, Provisional application No. 62/533,078, filed on Jul. 16, 2017, Provisional application
No. 62/533,603, filed on Jul. 17, 2017, Provisional application No. 62/535,801, filed on Jul. 21, 2017,
Provisional application No. 62/540,524, filed on Aug. 2, 2017, Provisional application No.
62/542,243, filed on Aug. 7, 2017, Provisional application No. 62/547,728, filed on Aug. 18, 2017,

Signed and Sealed this
Twenty-fourth Day of November, 2020

Andrei Iancu
Director of the United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 2
U.S. Pat. No. 10,446,700 B2

Provisional application No. 62/553,844, filed on Sep. 2, 2017, Provisional application No. 62/556,426,
filed on Sep. 10, 2017, Provisional application No. 62/561,869, filed on Sep. 22, 2017. --

In the Specification

At Column 2, Line 4, in the Reference To Related Applications section, please replace Aug. 27, 2016
with Jul. 28, 2016

Please insert the following at Column 2, after Line 4, in the Reference To Related Applications
section:

-- U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016;

U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016;

U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016;

U.S. Prov. Ser. No. 62/383,479 filed Sep. 4, 2016; --
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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 I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
15/797,821 10/30/2017 Shih-Yuan WANG 309-0007US
CONFIRMATION NO. 1009
139982 POA ACCEPTANCE LETTER
Wissing Miller LLP
The Lofts at Manhattan West ORI A
434 West 33rd Street 0000001213437
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.

[zretta/

page 1 of 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 oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP
CONFIRMATION NO. 1009
23432 POWER OF ATTORNEY NOTICE
COOPER & DUNHAM LLP

845 Third Avenue, 6th Floor O 0 A
NEW YORK, NY 10022 000000121343669

Date Mailed: 11/17/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/10/2020.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

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

[zretta/

page 1 of 1
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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.: _15/797,821 Filed/Issue Date: ©ctober 30, 2017
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 044457 , Frame 0751 , 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.
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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 15/797,821

Filing Date October 30, 2017

First Named Inventor

M. Saif Islam

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE
DEVICES

Art Unit 2893

Examiner Name Eduardo A. Rodela

Attorney Docket Number |309-0007US

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)

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
more than one applicant, use multiple forms.

v

*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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Electronic Acknowledgement Receipt

EFS ID: 41089675
Application Number: 15797821
International Application Number:
Confirmation Number: 1009

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
Receipt Date: 10-NOV-2020
Filing Date: 30-0CT-2017
Time Stamp: 19:45:32

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.)
121304
1 Assignee showing of ownership per37 | 309-0007US_StatementUnder3 o
CFR3.73 7CFR373.pdf
309c97975a3f7a604edde3a8cef3af76967
540a

Warnings:
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Information:

657068
2 Power of Attorney 309-0007US_POA.pdf no 2
d64097b7cf4d 1fdace17d299846941d21584
f83a
Warnings:
Information:
Total Files Size (in bytes): 778372

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Commissioner for Patents

United States Patent and Trademark Office
P.0. Box 1450

Alexandria, VA 22313-1450

www.usplo.gov

COOPER & DUNHAM, LLP MA““ED
30 Rockefeller Plaza
20th Floor FEB 0 5 2020
NEW YORK NY NEW YORK 10112
INTERNATIONAL PATENT LEGAL ADM.
In re Application of
W&WSENS, DEVICES INC. :
Patent No.: 10,446,700 : DECISION ON PETITION
Application No.: 15/797,821 : UNDER 37 CFR 1.78(¢c)

Filing Date: October 30, 2017
Attorney Docket No.: 5176/88184-CIP

This is a decision on the renewed petition under 37 CFR 1.78(c), filed on January 13, 2020, to
accept an unintentionally delayed claim under 35 U.S.C. 119(e) for the benefit of priority to one
or more prior-filed provisional applications.

Under 37 CFR 1.78(¢), a petition to accept an unintentionally delayed claim under 35 U.S.C.
119(e) for the benefit of a prior-filed application must be accompanied by:

(i) the reference required by 35 U.S.C. 119(e) and 37 CFR 1.78(a)(3) to
the prior-filed applications, unless previously submitted;

(ii)  the petition fee set forth in 37 CFR 1.17(m); and

(iii)  a statement that the entire delay between the date the claim was due
under 37 CFR 1.78(a)(4) and the date the claim was filed was
unintentional. The Director may require additional information
where there is a question whether the delay was unintentional.

With regard to item (i), a proper reference to the prior-filed applications has been included in an
application data sheet as required by 37 CFR 1.78(a)(3). Petitioner has also submitted a request
for a Certificate of Correction.

With regard to item (ii), the petition fee set forth in 37 CFR 1.17(m) has been submitted.
With regard to item (iii), the statement of unintentional delay contained in the petition differs
slightly from the language contained in 37 CFR 1.78(c)(3) and is hereby construed as a statement

that the entire delay between the date the claim was due under 1.78(a)(4) and the date the claim
was filed was unintentional. If this interpretation is incorrect, applicant is required to
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Application Number: 15/797,821 -2-

immediately notify the Office. As construed, the provided statement of unintentional delay is
acceptable.

For the reasons above, the petition under 37 CFR 1.78(c) is GRANTED.

Patentee is advised that the inclusion of a prior-filed application on any patent, published
application, or certificate of correction should not be construed as meaning that the present
application is necessarily entitled to the benefit of the prior-filed application. In order for an
application to be entitled to the benefit of the prior-filed application, all other requirements under
35 U.S.C. 119(e) and 120 and 37 CFR 1.78 must be met.

This application is being forwarded to the Office of Data Management, Certificates of Correction
Branch, for treatment of patentee’s request for a certificate of correction.

/George Dombroske/

George Dombroske

PCT Legal Examiner

International Patent Legal Administration
571-272-3283
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Shih-Yuan WANG et al., Patent No: US 10,446,700 Dkt. 5176/88184-CIP
Page 5

A petition pursuant to 37 C.F.R. 1.78 requires: (I) the reference required by 35 U.S.C. §119(e)
and 37 CFR 1.78(a)(3) to the prior-filed applications; (II) the petition fee set forth in 37 CFR 1.17(m);
and (III) a statement that the entire delay between the date the benefit claim was due under 37 CFR
1.78(a)(4) and the date the benefit claim was filed was unintentional.

Regarding requirement (I), as mentioned supra, the required references are being submitted
via the request for Certificate of Correction under 37 C.F.R. § 1.323 filed concurrently herewith.

Regarding requirement (I1), the December 6, 2019 Decision on Petition indivcates that the
petition fee set forth in 37 CFR 1.17(m) has been submitted.

Regarding requirement (IIT), the December 6, 2019 Decision on Petition indicates that
requirement (III) was previously met. Nevertheless, applicant submits that the entire delay between the
date the benefit claims were due and the filing of the present Petition was unintentional.

On behalf of Patentees, the undersigned respectfully requests that the Director issue a
Certificate of Correction under § 1.323 reflecting the requested corrections.

No fee, other than the $150.00 fee for providing a certificate of correction, is deemed
necessary in connection with the filing of fhis response. However, if any additional fee is required,

authorization is hereby given to charge the amount of any such fee to Deposit Account No. 03-3125.

Respectfully submitte.d,

/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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delay between the date the claim was due under 1.78(a)(4) and the date the claim was filed was
unintentional. However, the December 6, 2019 Decision on Petition indicated that a request for
certificate of correction is required because the application issued as a patent (on October 15,2019), and
indicated that the October 1, 2019 renewed petition pursuant to 37 CFR 1.78(c) was dismissed.

Patentees hereby request that the Director of the U.S. Patent and Trademark Office issue a
Certificate of Correction under 37 C.F.R. § 1.323 in connection with the above-identified patent. 37
C.F.R. § 1.323 states that “[tjhe Office may issue a certificate of correction under the conditions
specified in 35 U.S.C. §255 at the request of the patentee or the patentee’s assignee, upon payment of
the fee set forth in § 1.20(a).”

Patentees attach hereto as Exhibit A, Form PTO/SB/44 (PTO-1050) indicating corrections of
errors in the above-identified patent, more specifically corrections to the Related U.S. Application
Data in the above-identified patent. Such corrections were previously indicated in the corrected ADS
filed with the above-mentioned October 1, 2019 petition, and such benefit claims are also present at
Col. 1, line 63 — Col. 2, line 37 in the “Reference To Related Applications” section of the above-
identified patent.

Page 1 of 2 of Certificate of Correction under 37 C.F.R. § 1.323 submitted herewith includes the
following additions to section (60) of the benefit claims in the Related U.S. Application Data
information on page 2 of the above-identified patent:

- Provisional application No. 62/290,391, filed on Feb. 2, 2016,
- Provisional application No. 62/304,907, filed on Mar. 7, 2016,
- Provisional application No. 62/334,934, filed on May 11, 2016,
- Provisional application No. 62/338,263, ﬁl¢d on May 18, 2016,
- Provisional application No. 62/346,850, filed on Jun. 7, 2016,
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the following additions to section (60) of the benefit claims in the Related U.S. Application Data

- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.

- Provisional application No.

Page 2 of 2 of the Certificate of Correction under 37 C.F.R. § 1.323 submitted herewith includes

62/359,349, filed on July. 7, 2016,
62/366,188, filed on Jul. 25, 2016,
62/368,109, filed on Jul. 28, 2016,
62/374,828, filed on Aug. 13, 2016,
62/376,869, filed on Aug. 18, 2016,
62/380,364, filed on Aug. 27, 2016,
62/383,391, filed on Sep. 3, 2016,
62/383,479, filed on Sep. 4, 2016,
62/394,222, filed on Sep. 14, 2016,
62/398,607, filed on Sep. 23, 2016,
62/401,126, filed on Sep. 28, 2016,
62/406,999, filed on Oct. 12,2016,
62/414,671, filed on Oct. 29, 2016.

information on page 2 of the above-identified patent:

- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.
- Provisional application No.

- Provisional application No.

62/465,734, filed on Mar. 1, 2017,
62/474,179, filed on Mar. 21, 2017,
62/484,474, filed on Apr. 12,2017,
62/487,606, filed on Apr. 20, 2017,
62/488,998, filed on Apr. 24,2017,
62/500,581, filed on May 3, 2017,
62/505,974, filed on May 14, 2017,
62/509,093, filed on May 20, 2017,
62/510,249, filed on May 23, 2017,
62/514,889, filed on Jun. 4, 2017,
62/521,504, filed on Jun. 18,2017,
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Provisional application No.

Provisional application No.

62/522,169, filed on Jun. 20,2017,
62/527,962, filed on Jun. 30, 2017,

Provisional application No. 62/530,281, filed on Jul. 9, 2017,

Provisional application No.
Provisional application No.
Provisional application No.
Provisional application No.
Provisional application No.
Provisional application No.
Provisional application No.
Provisional application No.

Provisional application No.

62/533,078, filed on Jul. 16, 2017,
62/533,603, filed on Jul. 17,2017,
62/535,801, filed on Jul. 21, 2017,
62/540,524, filed on Aug. 2, 2017,
62/542,243, filed on Aug. 7, 2017,
62/547,728, filed on Aug. 18,2017,
62/553,844, filed on Sep. 2, 2017,
62/556,426, filed on Sep. 10, 2017,
62/561,869, filed on Sep. 22, 2017.

In addition, page 2 of 2 of the Certificate of Correction includes the following changes at col. 2,

after line 4, in the Reference To Related Applications section of the patent. It is respectfully submitted

such information was correctly provided in the March 14, 2019 Amendment in connection with the

above-identified patent, and was omitted or erroneously set forth via an Office mistake:

- Atcol. 2, line 4 of the patent, in the Reference To Related Applications section, corrects

the filing date of U.S. Prov. Ser. No. 62/368,109 to Jul. 28, 2016;

At col. 2, after line 4, in the Reference To Related Applications section of the patent,

inserts the following:
U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016;
U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016;
U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016;

U.S. Prov. Ser. No. 62/383,

479 filed Sep. 4, 2016;

The fee set forth in 37 C.F.R § 1.20(a) for providing a certificate of correction is $150.00 and

the undersigned hereby authorizes such fee to be charged to Deposit Account Number 03-3125.
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Electronic Acknowledgement Receipt

EFS ID: 38276074
Application Number: 15797821
International Application Number:
Confirmation Number: 1009
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
Receipt Date: 13-JAN-2020
Filing Date: 30-0CT-2017
Time Stamp: 13:16:17
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $150
RAM confirmation Number E20201CD16438901
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.)
359843
88184-CIP--
Request_for_certificate_of_cori
1 - o yes 7
ection_and_Renewed_Petition.
Scda558c540b1d7d6fe04c17f01ad41c5779)
pdf 6cb8
Multipart Description/PDF files in .zip description
Document Description Start End
Request for Certificate of Correction 6 7
Petition for review by the PCT legal office 5 5
Request for Certificate of Correction 2 4
Petition for review by the PCT legal office 1 1
Warnings:
Information:
30689
2 Fee Worksheet (SB06) fee-info.pdf no 2
3d48f8ff7070e0bfe9a4b564f484f506f8ca3d
52
Warnings:
Information:
Total Files Size (in bytes): 390532
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Dkt. 5176/88184-CIP
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patentees: W&WSens, Devices Inc.
Patent No: US 10,446,700
Inventors: Shih-Yuan WANG et al.
Application No.: 15/797,821 Art Unit: 2893
Filed: October 30, 2017 Examiner: Eduardo A. Rodela
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Confirmation No.: 1009

Tll(;s;.olzl'espo.r;(dg;;c is beig}% Sﬁle“ﬁi le;lectronicanlly with the U.S. Patent 30 Rockefeller Plaza’ 20(11 Floor
e e e v New York, New York 10112
/Thomas Trainor/ January 13,2020 Tel.: (212) 278-0400

Thomas Trainor Date

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

Alexandria, VA 22313-1450

Sir:
RENEWED PETITION FOR UNINTENTIONALLY DELAYED BENEFIT CLAIMS

PURSUANT TO 37 C.F.R. §1.78(c) AND
REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R. § 1.323

On October 1, 2019, applicant submitted a renewed petition pursuant to 37 CFR 1.78(c) for
acceptance of unintentionally delayed benefit claims under 35 U.S.C. §119(e) for the benefit of prior-
filed provisional applications, and a corrected Application Data Sheet (ADS) to update benefit claims.

A December 6, 2019 Decision on Petition indicated that such October 1, 2019 renewed petition
included a proper reference to the prior-filed applications in the ADS, asrequired by 37 CFR 1.78(a)(3),

included the proper fee set forth in 37 CFR 1.17(m), and included an acceptable statement that the entire
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Electronic Patent Application Fee Transmittal

Application Number:

15797821

Filing Date:

30-Oct-2017

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

Filed as Large 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:

CERTIFICATE OF CORRECTION 1811 1 150 150
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

150
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PTO/SB/44 (09-07)

Approved for use through 01/31/2020. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 2
PATENT NO. : 10,446,700

APPLICATION NO.: 15/797,821

ISSUE DATE : October 15, 2019

INVENTOR(S)  * ghih-Yuan Wang; Shih-Ping Wang; M. Saif Islam

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

Please add the following information after section (60) of the Related U.S. Application Data information on page
2 of the patent :

-- Provisional application No. 62/290,391, filed on Feb. 2, 2016, Provisional application No. 62/304,907, filed
on Mar. 7, 2016, Provisional application No. 62/334,934, filed on May 11, 2016, Provisional application
No. 62/338,263, fited on May 18, 2016, Provisional application No. 62/346,850, filed on Jun. 7, 2016,
Provisional application No. 62/359,349, filed on July. 7, 2016, Provisiona!l application No. 62/366,188, filed
on Jul. 25, 2016, Provisional application No. 62/368,109, filed on Jul. 28, 2016, Provisional application
No. 62/374,828, filed on Aug. 13, 2016, Provisional application No. 62/376,869, filed on Aug. 18, 20186,
Provisional application No. 62/380,364, filed on Aug. 27, 2016, Provisional application No. 62/383,391,
filed on Sep. 3, 2016, Provisional application No. 62/383,479, filed on Sep. 4, 20186, Provisional
application No. 62/394,222, filed on Sep. 14, 2016, Provisional application No. 62/398,607, filed on Sep.
23, 2016, Provisional application No. 62/401,126, filed on Sep. 28, 2016, Provisional application No.
62/406,999, filed on Oct. 12, 2016, Provisional application No. 62/414,671, filed on Oct. 29, 2016.--

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

COOPER & DUNHAM LLP
30 Rockefeller Plaza, 20th Floor
New York, NY 10112
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. Exhibit A
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PTO/SB/44 (09-07)

Approved for use through 01/31/2020. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 2 of_ 2
PATENT NO. : 10,446,700

APPLICATION NO.: 15/797,821

ISSUE DATE : October 15, 2019

INVENTOR(S)  * ghih-Yuan Wang; Shih-Ping Wang; M. Saif Islam

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

Please add the following information after section (60) of the Related U.S. Application Data information on page
2 of the patent :

-- Provisional application No. 62/465,734, filed on Mar. 1, 2017, Provisional application No. 62/474,179,
filed on Mar. 21, 2017, Provisional application No. 62/484,474, filed on Apr. 12, 2017, Provisional
application No. 62/487,606, filed on Apr. 20, 2017, Provisional application No. 62/488,998, filed on Apr.
24, 2017, Provisional application No. 62/500,581, filed on May 3, 2017, Provisional application No.
62/505,974, filed on May 14, 2017, Provisional application No. 62/509,093, filed on May 20, 2017,
Provisional application No. 62/510,249, filed on May 23, 2017, Provisional application No. 62/514,889,
filed on Jun. 4, 2017, Provisional application No. 62/521,504, filed on Jun. 18, 2017, Provisional
application No. 62/522,169, filed on Jun. 20, 2017, Provisional application No. 62/527,962, filed on Jun.
30, 2017, Provisional application No. 62/530,281, filed on Jul. 9, 2017, Provisional application No.
62/533,078, filed on Jul. 16, 2017, Provisional application No. 62/533,603, filed on Jul. 17, 2017,
Provisional application No. 62/535,801, filed on Jul. 21, 2017, Provisional application No. 62/540,524,
filed on Aug. 2, 2017, Provisional application No. 62/542,243, filed on Aug. 7, 2017, Provisional
application No. 62/547,728, filed on Aug. 18, 2017, Provisional application No. 62/653,844, filed on Sep.
2, 2017, Provisional application No. 62/556,426, filed on Sep. 10, 2017, Provisional application No.
62/561,869, filed on Sep. 22, 2017. -

At col. 2, line 4 of the patent, in the Reference To Related Applications section of the patent, please replace
Aug. 27, 2016 with Jul. 28, 2016.

Please insert the following at col. 2, after line 4, in the Reference To Related Applications section of the patent:

-- U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016;
U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016;
U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016;
U.S. Prov. Ser. No. 62/383,479 filed Sep. 4, 2016; ---

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

COOPER & DUNHAM LLP
30 Rockefeller Plaza, 20th Floor
New York, NY 10112

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT(0-9199 and select option 2.

Samsung Exhibit 1003, Page 25 of 903



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

MAILED ™=

COOPER & DUNHAM, LLP DEC 06 2019
30 Rockefeller Plaza i
20th Floor STERNATIONAL PATENT LEGAL ADNY

NEW YORK NY NEW YORK 10112

In re Application of : .

W&WSENS, DEVICES INC. : DECISION ON PETITION
Application No.: 15/797,821 : UNDER 37 CFR 1.78(c)
Filing Date: October 30, 2017 :

Attorney Docket No.: 5176/88184-CIP

This is a decision on the petition under 37 CFR 1.78(c), filed on October 1, 2019, to accept an
unintentionally delayed claim under 35 U.S.C. 119(e) for the benefit of priority to one or more
prior-filed provisional applications.

Under 37 CFR 1.78(c), a petition to accept an unintentionally delayed claim under 35 U.S.C.
119(e) for the benefit of a prior-filed application must be accompanied by: '

(1) the reference required by 35 U.S.C. 119(e) and 37 CFR 1.78(a)(3) to
the prior-filed applications, unless previously submitted;

(i)  the petition fee set forth in 37 CFR 1.17(m); and

(iii)  a statement that the entire delay between the date the claim was due
under 37 CFR 1.78(a)(4) and the date the claim was filed was
unintentional. The Director may require additional information
where there is a question whether the delay was unintentional.

With regard to item (i), a proper reference to the prior-filed applications has been included in an
application data sheet as required by 37 CFR 1.78(a)(3). However, since the instant application
has matured into a patent, a request for a Certificate of Correction would be required in order for
the requested relief to be granted.

With regard to item (ii), the petition fee set forth in 37 CFR 1.17(m) has been submitted.
With regard to item (iii), the statement of unintentional delay contained in the petition differs
slightly from the language contained in 37 CFR 1.78(c)(3) and is hereby construed as a statement

that the entire delay between the date the claim was due under 1.78(a)(4) and the date the claim
was filed was unintentional. If this interpretation is incorrect, applicant is required to
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Application Number: 15/797,821 -2-

immediately notify the Office. As construed, the provided statement of unintentional delay is
acceptable.

For the reasons above, the petition under 37 CFR 1.78(c) is DISMISSED without prejudice.

Any further correspondence with respect to this matter may be filed electronically via EFS-Web
selecting the document description "Petition for review and processing by the PCT Legal Office"
or by mail addressed to Mail Stop PCT, Commissioner for Patents, International Patent Legal
Administration, P.O. Box 1450, Alexandria, Virginia 22313-1450, with the contents of the letter
marked to the attention of the International Patent Legal Administration.

/George Dombroske/

George Dombroske

PCT Legal Examiner

International Patent Legal Administration
571-272-3283
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Dkt. 5176/88184-CIP
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: W&WSens, Devices Inc.
Inventors: Shih-Yuan WANG et al.
Application No.: 15/797,821 Art Unit: 2893
Filed: October 30, 2017 Examiner: Eduardo A. Rodela

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Confirmation No.: 1009 Issue Fee Paid August 7, 2019
This’ ?orrespondcn‘(ic is bcmg filed electronically with the U.S. Patent 30 Rockefeller Plaza, 20th Floor
and Trademark Office via EFS-Web. New York’ New York 10112 :
/Thomas Trainor/ October 1, 2019 Tel.: (212) 278-0400
Thomas Trainor ‘ ) Date

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

Alexandria, VA 22313-1450

Sir;
RENEWED PETITION FOR UNINTENTIONALLY DELAYED BENEFIT CLAIMS

PURSUANT TO 37 C.F.R. §1.78(c) AND
REQUEST FOR CORRECTED FILING RECEIPT

On March 14, 2019, applicant submitted a petition pursuant to 37 CFR 1.78(c) for acceptance of
unintentionally delayed benefit claims under 35 U.S.C. §119(e) for the benefit of prior-filed provisional
applications, a corrected Application Data Sheet (ADS) to correct typographical errors in the Domestic
Benefit/National Stage Information and to indicate that the present application claims benefit to twenty-
three provisional applications [(i) through (xxiii) below] and that International Patent Appl. No.
PCT/US16/67977 claims benefit to eighteen provisional applications [(a) through (r) below], and an

Amendment to correct the Reference To Related Applications section to correct typographical errors in
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said section and/or to otherwise improve a form thereof and to conform to the corrected ADS, and a
request for corrected filing receipt reflecting such corrections.

There has not been an indication whether the aforementioned Amendment filed on March 14,
2019 would be entered. Applicant respectfully requests entry of such Amendment.

A Decision on Petition Under 37 CFR 1.78(c) and 1.78(e) dated September 20, 2019 from the
USPTO indicated that the Petition filed March 14, 2019 was dismissed because the ADS filed March
14, 2019 allegedly purports to modify information which is not shown on the most recent filing of
record at the time the ADS was filed. Moré specifically, the September 20, 2019 Decision on Petition
stated that (A) no claim from 14/943,898 to "62/0181538," (B) no claim from 14/945,003 to
62/157,876, and (C) no claim from 15/309,922 to 14/945,003 appear to be presént on the filing receipt
mailed on 04 January 2018, and that therefore the purported changes to that (non-existent) information
are improper. Further, the September 20, 2019 Decision on Petition indicated that the petiﬁon fee set
forth in 37 CFR 1.17(m) has not been submitted.

Pursuant to 37 C.F.R. 1.78, this Renewed Petition is respectfully submitted along with a
corrected ADS to update the claims to benefit which the September 20, 2019 Decision on Petition
indicated are not proper. The corrected ADS submitted herewith shows changes relative to the most
recent filing receipt mailed July 3, 2019 by the USPTO in connection with the present application.

Regarding (A), the corrected ADS subm’itted herewith includes markup (underline of
information being inserted) indicating that Application No. 14/943,898 claims benefit to Provisional
Application No. 62/081,538 filed 11/18/2014. Regarding (B), it is respectfully submitted that page 2
of the July 3, 2019 filing receipt indicates that Application No.14/945,003 claim benefit of

Provisional Application No. 62/157,876 filed 05/06/2015. Regarding (C), it is respectfully submitted
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that page 2 of the July 3, 2019 filing receipt indicates that Application No. 15/309,922 is a CON of
Application No. 14/945,003.

Such petition pursuant to 37 C.F.R. 1.78 requires: (I) the reference required by 35 U.S.C.
§119(e) and 37 CFR 1.78(a)(3) to the prior-filed applications; (II) the petition fee set forth in 37 CFR
1.17(m) ; and (I1I) a statement that the entire delay between the date the beneﬁt claim was due under 37
CFR 1.78(a)(4) and the date the benefit claim was filed was unintentional.

Regarding requirement (I), as mentioned supra, the required references are being submitted
via the corrected ADS filed concurrently herewith.

Regztrding requirement (IT), the Patent Office is hereby authorized to charge the $1,000.00 small
entity fee under 37 C.F.R. 1.78, to Deposit Account No. 03-3125.

) Regarding requirement (III), the September 20,2019 Decision indicates that requirement (IIT)
was previously met. Nevertheless, applicant submits that the entire delay between the date the benefit
claims were due and the filing of the present Petition was unintentional.

The corrected ADS submitted concurrently herewith also makes the following changes:

- inthe Domestic Benefit/National Stage Information section, indicates that Application
No. 14/945,003 claims benefit of Provisional Application No. 62/209,311 filed
08/24/2015;

- in the Domestic Benefit/National Stage Information section, indicates that the present
application claims benefit to the following twenty-three provisional applications (i)
through (xxiii):

(1) U.S. Prov. Ser. No. 62/465,734 filed March 1, 2017,
(ii) U.S. Prov. Ser. No. 62/474,179 filed March 21, 2017,
(ii1) U.S. Prov. Ser. No. 62/484,474 filed April 12, 2017;
(iv) U.S. Prov. Ser. No. 62/487,606 filed April 20, 2017;
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(v) U.S. Prov. Ser. No. 62/488,998 filed April 24, 2017,
(vi) U.S. Prov. Ser. No. 62/500,581 filed May 3, 2017,
(vii) U.S. Prov. Ser. No. 62/505,974 filed May 14, 2017,
(viii) U.S. Prov. Ser. No. 62/509,093 filed May 20, 2017;
(1x) U.S. Prov. Ser. No. 62/510,249 filed May 23, 2017,
(x) U.S. Prov. Ser. No. 62/514,889 filed June 4, 2017,
(xi) U.S. Prov. Ser. No. 62/521,504 filed June 18, 2017,
(xii) U.S. Prov. Ser. No. 62/522,169 filed June 20, 2017,
(xiii) U.S. Prov. Ser. No. 62/527,962 filed June 30, 2017;
(xiv) U.S. Prov. Ser. No. 62/530,281 filed July 09, 2017,
(xv) U.S. Prov. Ser. No. 62/533,078 filed July 16, 2017,
(xvi) U.S. Prov. Ser. No. 62/533,603 filed July 17, 2017,
(xvii) U.S. Prov. Ser. No. 62/535,801 filed July 21, 2017,
(xviii) U.S. Prov. Ser. No. 62/540,524 filed August 2, 2017,
(xix) U.S. Prov. Ser. No. 62/542,243 filed August 7, 2017,
(x) U.S. Prov. Ser. No. 62/547,728 filed August 18, 2017,
(xxi) U.S. Prov. Ser. No. 62/553,844 filed September 2, 2017,
(xxit) U.S. Prov. Ser. No. 62/556,426 filed September 10, 2017; and
(xxiii) U.S. Prov. Ser. No. 62/561,869 filed September 22, 2017.

- inthe Domestic Benefit/National Stage Information section, indicates that International
Patent Appl. No. PCT/US2016/067977 claims benefit to the following eighteen
provisional applications (a) through (r):

(a) U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016;
(b) U.S. Prov. Ser. No. 62/304,907 filed March 07, 2016;
(c) U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016;

(d) U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016;

(e) U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016;

(f) U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016;
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(g) U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016;
(h) U.S. Prov. Ser. No. 62/368,109 filed July 28, 2016;
(i) U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016;
() U.S. ‘Prov. Ser. No. 62/376,869 filed August 18, 2016;
(k) U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016;
(D) U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016;
(m) U.S. Prov. Ser. No. 62/383,479 filed September 04, 2016;
(n) U.S. Prov. Ser. No. 62/394,222 filed September 14, 2016;
(0) U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016;
(p) U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016;
(q) U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016; and
(r) U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016.

Request for Corrected Filing Receipt
Applicant hereby requests that the USPTO issue a corrected Filing Receipt reflecting the

aforementioned corrections to the Domestic Priority Data.

If a telephone interview would be of assistance in advancing prosecution of the subject
application, Applicant’s undersigned attorney invites the Examiner to telephone him at the telephone
number provided below.

The USPTO is hereby authorized to charge any additional fees that are required in
connection with this Petition, to 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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Approved for use through 0473072017, OMB 0651-0032
~ U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to'a collaction of information unless it contains a valid OMB control number.

Attorney Docket Number | 5176/88184-CIP

Application Data Sheet 37 CFR 1.76 G
Application Number 15/797821

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The application data sheet is part of the provisional or nonprovisional appication 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 oullined in 37 CFR 1.76.

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

Secrecy Order 37 CFR 5.2:

0 Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 8.2 (Paper filers only, Applications that fall under Secrecy Qrder may not be filed electronically.)

Inventor Information:

Inventor - 1
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Shih-Yuan WANG
Residence Information {Select One) (8 US Residency () Non US Residency () Active US Military Service
City | Palo Alto State/Province l CA { Country of Residencd | US

Mailing Address of inventor:

Address 1 766 Encina Grande Dr,
Addrass 2
City Palo Alto v I State/Province
Postal Code 94306 | Countryi us
inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Shih-Ping WANG
Residence Information (Select One) () US Residency (O Non US Residency () Active US Military Service
City | LosAltos ] State/Province | CA ] Country of Residencd | US

Mailing Address of invenfor:

Address 1 38 3rd Street, Suite #307

Address 2

City | Los Altos | state/Province

Postal Code 94022 [ Countryi [ us

Inventar 3

{.egal Name

Prefixi Given Name Middle Name Family Name Suffix
M. Saif 1ISLAM

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

EFS Web 22.12
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U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papeswcnk Reduction Ast of 1895, no persors are required to respond 1o a collection of information unless it contsins a valid OMB confrol number,

Attorney Docket Number | 5176/88184-CIP
Appiication Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

City | Davis State/Province l CA 1 Country of Residencd | US

Mailing Address of Inventor:

Address 1 3038 Mallorca Ln.

Address 2 ,

City Davis | stateiProvince | cA
Postal Code | 95618 | Countryi us

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

Correspondence Information:

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

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

Customer Number 23432
Email Address pdocketing@cooperdunham.com

Application Information:

Title of the Invention MICROSTRUCTURE ENHANGCED ABSORPTION PHOTOSENSITIVE DEVICES
Attorney Docket Number] 5176/88184-CIP Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Totai 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 US.C. 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers inchiding a specification and any drawings are beingfiled. 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 fited application, subject to conditions and requirements of 37 CFR 1.57(a).

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

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

Request Not to Publish. 1 hereby request that the attached application not be published under

] 35 U.8.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 2,12
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U.S, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond lo a coltection of information untess it contains a valid OMB confrol number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Apptlication Number

15/797821

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 Appilication Data Sheet does not constitute a power of attomey 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 precessing.

Please Select One:

(® Customer Number

(O US Patent Practitioner

(O Limited Recognition (37 CFR 11.9)

Customer Number

23432

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 388(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

Prior Application Status | Pending
, Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
157497821 Continuation in part of 15300822 2016-11-09
Prior Application Status | Pending .
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
153080922 a 371 of international PCT/US2015/061120 20151117
Prior Application Status | Expired
. Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/U82015/061 120 Claims benefit of provisional 62081538 2014-11-18
Prior Application Status | Expired
, ‘ o ‘ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAUS2015/061120 Claims benefit of provisional 62090878 2014-12-11
Expired amave |

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCT/US2015/061120

Claims benefit of provisional

62100025

2015-01-05

EFS Web 2.2.12
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o a coltection of information unfess it contains a valid OME confrol number,

Attorney Docket Number | 5176/88184-CIP

Application Data Sheet 37 CFR 1.76 —
Appiication Number 15/797821

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, ‘ Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIS2015/061120 Claims benefit of provisional 62111582

2015-02-03

Prior Application Status | Expired
Filing or 371{c}) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional 62139511 201503-27
Prior Application Siatus | Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62153443 2015-04-27
Prior Application Status | Expired
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IUS2015/061120 Clairms benefit of provisional 62154875 2015-04-29
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62157876 2015-05-06
Prior Application Status | Expired
) 7 _ _ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62171815 2015-06-05
Prior Application Status | Expired
. Filing or 371(c) Date
Application Number Continuity Type Prior Appilication Number C(YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional 62174488 2015-06-11
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62175855 2015-06-15

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

(YYYY-MM-DD)

PCT/US2015/061120

Claims benefit of provisional

62182602

2015-06-21

EFS Web 2212
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Application Data Sheet 37 CFR 1,76

Attorney Docket Number

65176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, i A Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62188876 2015-07-06

Prior Application Status

Expired

Filing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/081120 Claims benefit of provisional 62197120 2015-07-27
Prior Application Status | Expired
Filing or 371{c) Date
- Applications Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62199607 2015-07-31
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62205717 2015-08-15

-Prior Application Status

Expired

Filing or 371{c} Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62209311 2015-08-24
Prior Application Status | Expired
B Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIIS2015/061120 Claims beneftt of provisional 62213556 2015-09-02
Prior Application Status | Expired
‘ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional 62232716 2015-09-25
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15308922 Continuation of 14943898 2015-11-17 9530905 2016-12-27

Prior Application Status

Expired

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62081538 2014-11-18
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o » ) , Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62090879 2014-12-11
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62100026 20150105
Prior Application Status | Expired
Filing or 371(c} Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62111582 2015-02-03
Prior Appiication Status | Expired
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62136511 2015-03-27
Prior Application Status | Expired
: Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62153443 2015-04-27
Prior Application Status |- Expired
A S o Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62154675 2015-04-29
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62157876 2015-05-06
Prior Application Status | Expired
Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62171915 2015-06-05

Prior Application Status

Expired

Application Number

" Continuity Type

Prior Application Number

Fiting or 371(c) Date
(YYYY-MM-DD)

14943898

Claims benefit of provisional

62174498

2015-06-11

EFS Webh 22,12
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U.8, Patent and Yrademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number,

5176/88184-CiP
15/797821

Attorney Docket Number

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
_ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62175855 2015-06-15
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Typs Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62182602 2015-06-21
Prior Application Status | Expired .
» Filing or 371{c) Date
Applicatiors Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62188876 2015-07-08
-~ Prior Application Status | Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943808 Claims benefit of provisional 62197120 2015-67-27
Prior Application Status | Expired
: Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62198807 2015-07-31
Prior Application Status | Expired |
A , Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14043898 Claims benefit of provisional 62205717 2015-08-15
Prior Application Status | Expired
» Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62208311 2015-08-24
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Nurmber (YYYY-MM-DD)
14943898 Claims benefit of provisional 62213556 2015-09-02
Prior Application Status | Expired
: Filing or 371{c) Date
Prior Application Number T (YYYY-MM-DD)

Application Number

Continuity Type

14943898

Claims benefit of provisional

62232716

2015-09-26
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6176/88184-CIP
15/797821

. A Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Appiication Number

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOGENSITIVE DEVICES

Prior Application Status | Patented
Appiication _— Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YY.YY-MM-DD)
15300922 Continuation of 14945003 2015-11-18 9525084 2016-12-20
Prior Application Status | Expired
Filing or 371{¢c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14245003 Claims benefit of provisional 62081538 2014-11-18
Prior Application Status | Expired By
) ) Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62090879 2014-12-11
Prior Application Status | Expired 7
' , Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62100025 2015-01-06
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62111582 2015-62-03
Prior Application Status | Expired
» Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62139511 2016-03-27
Prior Application Status | Expired
Filing or 371(¢) Date -
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62183443 2015-04-27
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Appilication Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62157876 2015-05-06
Prior Application Status | Expired lemove.
Fiting or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

14945003

Claims benefit of provisional

62154675

2015-04-29

EFS Web 2,212

Samsung Exhibit 1003, Page 40 of 903




PTOIAIA/S {11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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5176/88184-CIP
15/797821

Attorney Docket Number

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention

MIGROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Stafus | Expired :
_ , , _ _ } Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 62157876 2015-05-06

Claims benefit of provisional

Prior Application Status

Expired

Filing or 371{c) Date

Application Number Continuity Typs Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62171918 2015-06-05
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14845003 Claims benefit of provisional 62174498 2015-06-11
Prior Application Status | Expired
Filing or 371(¢c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62175855 2015-06-15
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provigional 62182602 2016-06-21
Prior Application Status | Expired
‘ » Filing or 371(c}) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62188876 2015-07-06
Prior Application Status | Expired
Filing or 8371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62197120 20150727
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62199607 2015-07-34
Prior Application Status | Expired | Remove ;
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

14945003

Claims benefit of provisional

62206717

2015-08-15
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Approved for use through 0473042017, OMB 0651-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paparwork Reduction Actof 1995, no persons are required to respond 1o a collection of information untess it contains a valid OME control number.

Attorney Docket Number | 5176/88184-CIP
15/797821

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
494500 lai visio 62209311 2015-08-24
Prior Application Status | Expired
Filing or 371{(c) Date
Application Number Continuity Typs Prior Appiication Number (YYYY-MM-DD)
14945003 Claims bensfit of provisional 62213556 2015-08-02
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Appilication Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62232716 2015-09-25
Prior Application Status | Pending
Filing or 371{c) Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Continuation in part of PCT/US2016/067977 2016-12-21
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Contirwity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62415339 2016-10-31

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCT/US2016/067977

Claims benefit of provisional

62270577

2015-12-21

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15797821 Continuation in part of 14947718 2015-11-20
Prior Application Status | Expired
‘ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14947718 Continuation of PCT/U820141039)208 2014-05-22
Prior Application Status | Expired
Fiting or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCTUS2014/039208

Claims benefit of provisional

61826446

2013-05-22
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PTOIAIAI14 {11-15)
Approved for use through 04/30/2017. OMB 0851-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to raspond 1o a collection of information unitess it contains a valid OMB confrol number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CipP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o _ ) o Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTAIS2014/038208 Claims benefit of provisional 61834873 2013-06-13
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2014/0398208 Claims benefit of provisional 61843021 2013-07-04
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2014/038208 Claims be’nef‘rt of provisionat 61905109 2013-11-15
Prior Application Status | Expired
} , Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62290391 2016-02-02

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371{c) Date
(YYYY-MM-DD)

PCT/US2016/067977

Claims benefit of provisionsl

62304907

2016-03-07

Rrior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371(¢) Date
(YYYY-MM-DD)

PCT/US2016/067977

Claims benefit of provisional

62334934

2016-05-11

Prior Application Status

Expired

- Application Number

Continuity Type

Prior Appilication Number

Fiting or 371(c) Date
(YYYY-MM-DD)

Claims benefit of provisional

62338263

2016-05-18

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/AUS2016/0679717 Claims benefit of provisional 62346850 2016-06-07
Prior Application Status | Expired F
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62359349 2016-07-07

EFS Web 2212

Samsung Exhibit 1003, Page 43 of 903




PTOIAIAI4 (11-15)

Approved for use through 0473012017, OME 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond 1o a collection of information unless it containg a vatid OMB control mumber.

5176/88184-CiP
15/797821

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of ihvention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
v S v , o Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62366188 2016-07-25
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62368109 2016-07-28

Prior Application Btatus | Expired
Filing or 371(c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62374828 2016-08-13

Prior Application Status

Expired

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62376869 2018-08-18

Prior Application Status

Expired

Filing or 871(c) Date

Application Number Continuity Type Prior Application Number YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 82380364 2016-08-27

Prior Application Status | Expired
» ‘ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/S2016/067977 laims benefit of provisional 62383391 2016-09-03

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371{c) Date
(YYYY-MM-DD)

PCT/US2016/067977

Claims henefit of provisional

62383479

2016-09-04

Prior Application Status | Expired
Fiting or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 82394222 2016-09-14
Prior Application Status | Expired iR
Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/S2016/067977

Claims benefit of provisional

62398607

2016-09-23
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Approved for use through 04/30/2017. OMS 0651.0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actof 1985, no persons are required to respond to a collection of information unfess it cortains a valfid OMB control number.

Application Data Sheet 37 CFR 1.76

Attormey Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Application Number

Continuity Type

Prior Applicatidn Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCT/US2016/067977

Claims benefit of provisional

62401126

2016-00-28

Prior Application Status | _Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62406999 2016-10-12

Prior Application Btatus

Expired

Filing or 371{c} Date

Application Number Continuity Type Prior Applicationt Number (YYYY-MM-DD)
PCT/US2016/067977 Claims benefit of provisional 62414671 2018-10-29

Prior Application Status | Pending
Filing or 371(¢c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62465734 2017-03-01

Prior Application Siatus

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62474178 2017-03-21
Prior Application Status | Pending
_ Filing or 371{c) Datle
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62484474 2017-04-12
Prior Application Status | Pending
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15787821 Claims benefit of provisional 624876086 2017-04-20
Prior Application Status | _Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62488998 2017-04-24

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62500581 2017-05-03
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Approved for use through 04/30/2017. OMB 08651-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1995, no persons are requirsd to respond 1o a collection of information untess it contains a valid OME control number,

5176/88184-CIP
15/797821

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Pending v
o , Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
18797821 Claims henefit of provisional 82505874 2017-05-14

Prior Application Status

Pending

Filing or 371(c} Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
18797821 Claims benefit of provisional 62500093 2017-05-20

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62510249 2017-05-23
Prior Application Status | Pending

Continuity Type

Filing or 371(c) Date

Application Number Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62514889 2017-08-04
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62521504 2017-06-18
Prior Application Siatus | _Pending
} Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of pravisional 625622169 2017-06-20
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62527962 2017-06-30
Prior Application Status | Pending
Fiing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15797821

62530281

2017-07-09

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15797821

Claims benefit of provisional

62533078

2017-07-16
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Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1295, no persons are required to respond 1o a collection of inforenation untess it containe & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of Invention

MICROSTRIUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Pending
, , Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62533603

Prior Application Status

Pending

2017-G7-17

Application Number

Continuity Type

Prior Application Number

Fiing or 371(c) Date
(YYYY-MM-DD)

15797821

Claims benefit of provisional

62535801

2017-07-21

Prior Appiication Status

Pending

Application Number

Continuity Type

Prior Application Number |

Filing or 371(c) Date
(YYYY-MM-DD)

15797821

Claims benefit of provisional

62540524

2017-08-02

Prior Application Status | Pending
‘ Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62542243 2017-08-07

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
157897821 Claims benefit of provisiong 82547728 2017-08-18

Prior Application Status

Pending_

Application Number

Continuity Type

Prior Application Number

Filing or 371{¢) Date
(YYYY-MM-DD)

16787821

Claims benefit of provisional

62553844

2017-08-02

Prior Application Status

Pending

Continuity Type

Filing or 371{(c) Date

Application Number Prior Appfication Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62556426 2017-09-10
Prior Application Status | Pending
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15797821

Claims benefit of provisional |

82561869

2017-09-22

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
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Approved for use through 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required I raspond 1o a colfection of information unless it containg a valid OMB control number,

Attorney Docket Number | 5176/88184-CIP
Apptlication Number 15/797821 -

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Foreign Priority Information:

This section allows for the applicant to claim pricrity o a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign applicétion
that is eligible for retrieval under the priority document exchange program {IPDX)l the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign inteliectual
property office, or a cerlified copy of the foreign priority application is filed, within the ime petiod specified in 37 CFR 1.55(g){1).

Application Number Coumryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by salecting the
Add button.

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

This application (1) claims pricrity fo or the benefit of an application filed before March 16, 2013 and (R) also

contains, or contained at any time, a claim fo a claimed invention that has an effective filing date on or after March
[] 18, 2013.

NOTE: By providing this statement under 37 CFR 1,55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 043002017, OMB 0651-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are requirsd to raspond 1o a colfestion of information ynless it containg & valid OMB control number,

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Authorization or Opt-Out of Authorization to Permit Access:

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

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

apphcatson After the initial filing of an apphcatmn an Application Data Sheet cannot be used to provsde or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/38 or PTO/SB/68 must be used as appropriate.

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

A, Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authoﬁ‘zation) is checked, the
(JPO), the Korean Inteflectual Property Office (KIPQ), the State Intellectual Property Office of the People's Republic of
China (SIPO), the World intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilaterat or multilateral priority document exchange agreement in which & foreign
application claiming priority to the instant patent application is filed, access fo: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
{1).

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

The applicant is reminded that the EPO’s Rule 141(1) ERC (European Patent Convention) requires applicants to submit &
copy of search results from the instant application without delay in a European patent application that ¢laims pricrity o
the instant application.

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search resuls from the instant patent
[ application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application,
NOTE: Once the application hag published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1,14,
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Approved Tor yss through 04/30/2017,. OME 0651-0032

U.8. Patent and Trademark Office; U.8. DERARTMENT OF COMMERCE

Under the Paparwork Reduction Act of 1995, no persons are required to respontd to & collection of information unless it contsing a valld OMB conteol numbst,

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 8 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.48), this section should not be eompleted.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation fo assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 146. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated o assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

® Assignee (O Legal Representative under 35 U.8.C, 117 7 O  Jint inventor

Q Person to whoirt the inventor is obligated to assign, Q Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority {o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name WE&WSens, Devices Inc.

Mailing Address Information For Applicant:

Address 1 WE&WSens, Devices inc.

Address 2 4846 Ei Camino Real, Suite 215

City Los Altos State/Province CA
Country | US Postal Code 94022
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CER to have an assignment recorded by the Office.
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Approved for use through 04/30/2017. OME 0851-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1888, no persons are required to respond to a colfection of information untess it containg a valid OMB control number,

Attorney Docket Number | 5176/88184-GIP
~Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Assignee 1

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

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

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignes:;

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1,33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Qut of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

This Application Data Sheet must be signed by a patent practitioner If one or more of the applicants is a juristic
entity (e.g., corporation or association). if the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/S1) on hehalf of all joint inventor-applicants.

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

Signature |/fvan S. Kavrukov/ Date (YYYY-MM-DD)| 2019-10-01

First Name | ivan Last Name | Kavrukov Registration Number | 25,161

Additional Signature may be generated within this form by selecting the Add button.
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Approved for uge through 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1988, no persons are requirsd to respond 1o a colfection of information untess it contains a valid OMB control number,

L. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

5176/88184-CIP

Application Number

15/797821

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

This collection of information is required by 37 CFR 1.76. The information is required o obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 36 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form {o the USPTO. Time will vary depending upon the individual case. Any commaents on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent o 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 Palents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

15797821

Filing Date:

30-Oct-2017

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

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:
PET. DELAY SUB OR RESTORE PRIORITY-CLAIM 2454 1 1000 1000

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Samsung Exhibit 1003, Page 53 of 903




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 37335735
Application Number: 15797821
International Application Number:
Confirmation Number: 1009
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
Receipt Date: 01-0CT-2019
Filing Date: 30-0CT-2017
Time Stamp: 16:31:58
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1000
RAM confirmation Number E201901G32148408
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.)
232943
1 881 84—CIP——Renjfwed_Petition. yes 5
p dfcd7cAfbfcecb96aa289843db936b4224 3]
ebbd
Multipart Description/PDF files in .zip description
Document Description Start End
Petition for review by the PCT legal office 1 4
Request for Corrected Filing Receipt 5 5
Warnings:
Information:
2241153
88184-CIP--
2 Application Data Sheet no 20
CorrECtEdADS_201 90Ct1 pdf b8cce74b0388652eca34fb7733a2d25713¢
04d55
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
30609
3 Fee Worksheet (SB06) fee-info.pdf no 2
5e68d6acd61dc129a580d7bd9c3a930e794]
al26a
Warnings:
Information:
Total Files Size (in bytes): 2504705
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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.
15/797,821 10/15/2019 10446700 5176/88184-CIP 1009
23432 7590 09/25/2019
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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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

COOPER & DUNHAM, LLP
30 Rockefeller Plaza
20 Foor SEP 20 2018

NEW YORK NY NEW YORK 10112
v WAL RARIT WAL AR

In re Application of

W&WSENS, DEVICES INC. :

Application No.: 15/797,821 . : DECISION ON PETITION
Filing Date: October 30, 2017 : UNDER 37 CFR 1.78(c)
Attorney Docket No.: 5176/88184-CIP : AND 1.78(e)

This is a decision on the constructive petition under 37 CFR 1.78(c) and (e), filed March 14,
2019, to accept an unintentionally delayed claim under 35 U.S.C. 119(e) and 120 for the benefit
of priority to one or more prior-filed provisional and nonprovisional/international applications.

Under 37 CFR 1.78(c) and (e), a petition to accept an unintentionally delayed claim under 35
U.S.C. 119(e) and 120 for the benefit of a prior-filed application must be accompanied by:

6] the reference required by 35 U.S.C. 119(e) and 120 and 37 CFR
1.78(a)(3) and 1.78(d)(2) to the prior-filed applications, unless
previously submitted;

(i)  the petition fee set forth in 37 CFR 1.17(m); and

(ili)  a statement that the entire delay between the date the claim was due
under 37 CFR 1.78(a)(4) and (d)(3) and the date the claim was filed
was unintentional. The Director may require additional information
where there is a question whether the delay was unintentional.

With regard to item (i), the application data sheet does not properly identify the information
being changed, with underlining for insertions, and strike-through or brackets for text removed,
as required by 37 CFR 1.76(c)(2). The ADS purports to modify information which is not shown
on the most recent filing of record at the time the ADS was filed. For instance, no claim from
14/943,898 to “62/0181538,” no claim from 14/945,003 to 62/157,876, and no claim from
15/309,922 to 14/945,003 appear to be present on the filing receipt mailed on 04 January 2018.
Therefore, the purported changes to that (non-existent) information are improper.

With regard to item (ii), the petition fee set forth in 37 CFR 1.17(m) has not been submitted.
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Application Number: 15/797,821 -2-

With regard to item (iii), the statement of unintentional delay contained in the petition differs
slightly from the language contained in 37 CFR 1.78(c)(3) and (e)(3) and is hereby construed as
a statement that the entire delay between the date the claim was due under 1.78(a)(4) and (d)(3)
and the date the claim was filed was unintentional. If this interpretation is incorrect, applicant is
required to immediately notify the Office. As construed, the provided statement of unintentional
delay is acceptable.

For the reasons above, the petition under 37 CFR 1.78(c) and (e) is DISMISSED without
prejudice.

Any further correspondence with respect to this matter may be filed electronically via EFS-Web
selecting the document description "Petition for review and processing by the PCT Legal Office’
or by mail addressed to Mail Stop PCT, Commissioner for Patents, International Patent Legal
Administration, P.O. Box 1450, Alexandria, Virginia 22313-1450, with the contents of the letter
marked to the attention of the International Patent Legal Administration.

/George Dombroske/

George Dombroske

PCT Legal Examiner

International Patent Legal Administration
571-272-3283
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Receipt date: 03/14/2019 15/797,821 - GAU: 2893

Application Number 15797821
Filing Date 2017-10-30
INFORMATION DISCLOSURE First Named Inventor 1 Shih-Yuan WANG
STATEMENT BY APPLICANT At U
nit ‘ 2893

( Not for submission under 37 CFR 1.99)

‘ Eduardo A. Rodela
\ 5176/88184-CIP

Examiner Name

Attorney Docket Number

7 20160254407 2016-09-01 | Wang et al.
8 20040222357 2004-11-11 | King et al.
9 20020097962 2002-07-25 | Yoshimura et al.
i}jfjisj:?)?g ; 20150340538 2015-11-26 Efga dvanced Technology, Novack et al.
sCL

zyéapé/vish to add additional U.S. Published Application citation information please click the Add button.
FOREIGN PATENT DOCUMENTS

6/19

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apblicant of cited where Relevant 5
Initial* No | Number3 Code2j Code#| Date PP Passages or Relevant
Document ;
Figures Appear
International Business
1 6-53424 JP 1994-02-25 | Machines []
Corporation
2 2003-142778 JP 2003-05-16 Samuelson et al. ]Z
3 2012-502466 JP 2012-01-26 Alcatel ]

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

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

Examiner| Cite
initials* | No

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Rec

eipt date:

03/14/2019

15/797,821 - GAU:

INFORMATION DISCLOSURE

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

Application Number

15797821

Filing Date

2017-10-30

First Named Inventor ] Shih-Yuan WANG

Art Unit

|2893

Examiner Name

l Eduardo A. Rodela

Attorney Docket Number

' 5176/88184-CIP

9 7605406 2009-10-20 Iguchi
Ketteratlﬁ et al.
10 9360554 2016-06-07 Facetfockrot Bere
Change(s) applied - TrEee
to d cument
sCHLJs
6/19/2019 11 8728847 2014-05-20 Maruyama et al.

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 Codet| Date of cited Document .
Figures Appear

1 20030059820 2003-03-27 Vo-Dinh

2 20100059822 2010-03-11 Pinguet et al.

3 20080079022 2008-04-03 Yamamoto et al.

4 20070170536 2007-07-26 Hsu et al.

5 20060267054 2006-11-30 Martin et al.

Hgnecei(
6 20150054997 2015-02-26 =Apstirrenragimeg-Sonperatiers

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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\’; Best Available Copy

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

» N
By mail, send to:  Mail Sto‘SISSUE FEE By fax, send to:  (571)-273-2885
&ommissioner 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 arders and notification of maintenance fees will be mailed ta the current corvespondence address as indicated uniess corrected
below or directed otherwise in Block 1, by () specifying a new comrespondence address; and/or (b) indicaling a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certiticate of mailing can only be used for domestic mailings of the
Fee(s) Transmiual. 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 (Notc: Use Block | for any change of address)

23432 7590 05/07/2019 Cerlificate of Mailing or Transmission
COOPER & DUNHAM, LLP 1 hereby certify that this Fee(s) Transmiual is being deposited with the Unilcd
> Stales Postal Scrvice with sufficient postage for first class mail in an envelope
30 Rockefeller Plaza addressed (o the Mail Stop ISSUE FEE address above, or being tmasmitied 10
20th Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

{Typed or printed name}

NEW YORK, NY 10112

(Signature);

{Datc

[ APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO, l

15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

r APPLN. TYPE | ENTITY STATUS [ 1SSUE FEE DUE IPUBLICATION I-‘EEDUEIPREV.PA[D lSSUEFEEI TOTAL FEE(S) DUE I DATE DUE l

nonprovisional. SMALL $500 $0.00 $500.00 $0 08/07/2019
l EXAMINER | ART UNIT | CLASS-SUBCLASS J
RODELA, EDUARDO A 2893 257-431000
1. Change of correspondence address or indication of "Fee Address™ (37 2. For printing on Lhe patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys COOQOPER & DUNHAMLLP
Qa " g ddress (or CI rC ) or agents OR, alternatively, 1
hange of correspondence address {(or Change of Correspondence (2) The name of a single firm (having as a member a
Address form PTO/SB/122) atached. registered atlorney or agent) and the namesof uplo 2
L . 2 registered patent attorneys or agents. If no name is
() “Fee Address” indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or morc recent) attached. Use of a Customer : 3
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 bclo{v, the document must have been previousty
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form 1s 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) : O 1ndividua &l Corporalion or other private group entity O Government

4a. Fees submitted: D]ssuc Fee Publ_i}ca(ion Fee (il required) Xl advance Order - # of Copies _(1)
4b. Method of Payment: (Please first veapply any previously paid fee shown. above) ’

(3 Clectronic Payment via EFFS-Web {2 Enclosed check J Non-electronic payment by credit card {Attach form PTO-2038)

The Director is hereby authorized o charge the required fée(s), any deficiency, or credit any overpayment to Deposil Account No. 03-3125

S. Change in Entity Status (from siaws indicated above)
NOTE: Absent a valid centification of Micro Entity Staws (see forms PTQ/SB/15A and 15B), issue

Applicant certifying micro entity staws. See 37 CFR 1.29 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
L Applicant asserting small entity staius. See 37 CFR 1.27 10 be a notification of loss of entitlement (0 micro entity status.
C , . . § . . NQTE: Checking this box will be taken o be a notification of loss of entidement 10 small or micro
N Applicant changing 10 regular undiscounted fee status. entily 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 requiremens and certifications.

/Ivan S. Kavrukov/ pae _August 7, 2019

Authorized Signature

Ivan S. Kavrukov Registration No, _ 29,161 ;

Typed or printed name

Page 20f 3
PTOL-8S Part B (08-18Y Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMIERCI:
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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) specilying a new correspondence address; and/or (b) indicaling 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 05/07/2019 Certificate of Mailing or Transmission
COOPER & DUNHAM. LLP . T 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}
td
{Signature}
(Date)|
I APPLICATION NO. I FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. l
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
I APPLN. TYPE ' ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE l
nonprovisional SMALL $500 $0.00 $500.00 $0 08/07/2019
| 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 COOPER & DUNHAMLLP
or agents-OR, alternatively, 1

a 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
- U . e 2 registered patent attorneys or agents. If no name is
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 Customer :
Number is required.
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

(93]

L

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

4a. Fees submitted: Dlissue Fee XEPublication Fee (if required) Rl Advance Order - # of Copies _(1)

4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Blectronic Payment via EI'S-Web () Caclosed check A Non-electronic payment by credit card (Attach form PTO-2038)

[X.l The Director is hereby authorized to charge the required fée(s), any deficiency, or credit any overpayment to Deposit Account No. 03-3125

N

. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTQ/SB/ISA 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.

I Applicant certifying micro entity status. See 37 CFR 1.29

W Applicant asserting small entity status. See 37 CFR 1.27

entity status, as applicable.

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

/Ivan S. Kavrukov/ pae August 7, 2019

Authorized Signature

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

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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Electronic Acknowledgement Receipt

EFS ID: 36806329
Application Number: 15797821
International Application Number:
Confirmation Number: 1009

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

Receipt Date: 07-AUG-2019
Filing Date: 30-0CT-2017
Time Stamp: 11:57:31

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.)
97623
88184-CIP--
1 Issue Fee Payment (PTO-85B) . no 1
I55Ue_Fee_Tran5m|tta|.pdf 4ea70e168208aef5f6ebc82e1e447de6f5T2d
413
Warnings:
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Information:

Total Files Size (in bytes): 97623

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP
CONFIRMATION NO. 1009
23432 POA ACCEPTANCE LETTER
COOPER & DUNHAM, LLP
30 Rockefeller Plaza ORI R
20th Floor 000000110138918

NEW YORK, NY 10112
Date Mailed: 08/02/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/01/2019.

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.

/nhorne/

page 1 of 1
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Doc Code: PA..
PTO/AIA/B2A (07-13)

Document Descnptlon: Power of Attomey 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 1895, 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 15/797,821

Filing Date October 30, 2017

First Named Inventor Shih-Yuan Wang

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE
DEVICES ‘

Art Unit 2893

Examiner Name Eduardo A. Rodela

Attorney Docket Number |5176/88184-CIP

SIGNATURE of Applicant or Patent Practitioner

Signature llvan S . Kavru kOV/ \ Date (Optional)
Name Ilvan S. Kavrukov Eegiz"aﬂon 25,161
umber

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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
more than one applicant, use multiple forms. .

*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-PT0O-9199 and select option 2.
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Doc Code: PA..

o PTOAAE2E {07-13)
Document Description. Power of Altorney Approved far use thraugh 03/31/2021. OMB 0651-0035

{1.5. Patert and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Urder the Poparwork Reduction Act of 1595, no pemsons are equired 1o resgond io a colleetion of information unless it displays a valid OMB contest number

POWER OF ATTORNEY BY APPLICANT

e

| hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes below. .

Application Number Filing Date

{Nots: The boxes above may be left blank if information is provided on form PTO/AIA/BZA}

i hereby appoint the Patent Practitioner(s) associated with the following Customer Number as myfour attorney(s) or ageni(s), and
1o ransact all business in the United Slates Patent and Trademark Office connected therewith for the application referenced in
the atfached transmittal letter (form PTOMAIAIBZA) or identified above: 53430

OR
D | hereby appoint Pfactiﬁonet(é} named in the attached list fform PTO/AIAIB2C) as myjour attorney(s) or ageni(s), and to transact

il business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmilial fotter {form PTO/AIAB2A) of identified above. {Note! Complete form PTO/AIABZC)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above o

The address associated with the abave-mentioned Customer Number
OR i
D The address associated with Customer Number:

OR

D Firm ot
individuat Name

Address

City | State | fzip |

Country

Telephone | Email |

I am the Applicant (if the Applicant is a juristic enity, fist the Applicant name in the box}:

W&Wsens Devices, Inc.

D Inventor or Joint iaventor (title not required below)

Legal Representative of a Deceased or Legally incapacitated nventor {title not required below)
Assignee or Person to Whom the Inventor is Under an Obiligation to Assign (provide signer's titie if applicant is a juristic entity)

D Person Who Dtherwise Shows Sufficient Propristary Interest {e.g., a palition under 37 CFR 1.46{(b)(2) was granted in the
application or is concurrently being filed with this document) {provide signer's title if applicant is & juristic entity)

SIGNATURE of Applicant for Patent
The undersigned twhose {itle is supplied below) is aulhgrized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature S 7 2" [ Date (Optional) |

Name Shih-Ping Wang &
Title President and CEO

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certificalions; If more than one applicant, use multiple forms.

Total of 1 forms are submitted,

This collection of information is requited by 37 CFR 1,131, 1.32, and 1.33, The information is required to obtain ot retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 11.5.0. 122 and 37-CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to compicte,
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 1o complate this form and/or suggestions for teducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office. 13 8.
Depariment of Commerce, P.O, Box 1450, Alexandria, VA 22343-1450, PO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 36754914
Application Number: 15797821
International Application Number:
Confirmation Number: 1009

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
Receipt Date: 01-AUG-2019
Filing Date: 30-0CT-2017
Time Stamp: 13:32:43

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.)
211408
1 Power of Attorney 88184-CIP_POA.pdf no 2
19e419063450a0551d7add 1306424385 3ef|

edb7e

Warnings:
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Information:

Total Files Size (in bytes): 211408

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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 REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/797,821 10/30/2017 2893 5080 5176/88184-CIP 112 3
CONFIRMATION NO. 1009
23432 CORRECTED FILING RECEIPT
COOPER & DUNHAM, LLP
30 Rockefeller Plaza ARG LIGL AL OO
20th Floor

NEW YORK, NY 10112
Date Mailed: 07/03/2019

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

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

Inventor(s)
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 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
page 1 of 5
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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 62/090,879 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 15/309,922 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 62/157,876 05/06/2015
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 62/213,556 09/02/2015
and claims benefit of 62/232,716 09/25/2015
This application 15/797,821

is a CIP of PCT/US2016/067977 12/21/2016

which claims benefit of 62/415,339 10/31/2016
page 2 of 5
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and claims benefit of 62/270,577 12/21/2015

This application 15/797,821

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 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: 11/27/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/797,821

Projected Publication Date: Not Applicable

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
page 3 of 5
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in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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

page 5 of 5
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Dkt. 5176/88184-CIP
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: W&WSens, Devices Inc.
Inventors: Shih-Yuan WANG et al.
Application No.: 15/797,821 Art Unit: 2893
Filed: October 30, 2017 Examiner: Eduardo A. Rodela
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Confirmation No.: 1009

This correspondence is being filed electronically with the U.S. Paten h

and Tradexrlx)ark Office via EI{‘;S-Web. t ywith the U5 Fatent 30 Rockefeller Plaza’ 2Ot Floor
' New York, New York 10112

/Thomas Trainor/ July 2,2019 Tel.: (212) 278-0400

Thomas Trainor Date

RESPONSE TO JUNE 20, 2019 NOTICE TO FILE CORRECTED APPLICATION
PAPERS — NOTICE OF ALLOWANCE MAILED, AND
REQUEST FOR CORRECTED FILING RECEIPT

This Response is being submitted in reply to a Notice To File Corrected Appliqation Papers —
Notice of Allowance Mailed, mailed June 20, 2019 in connection with the above-identified
applications. A response to the Notice is due two (2) months from the mail date of the Notice (i.e.by
August 20, 2019). Accordingly, this response is being timely filed.

The June‘20, 2019 Notice (attached hereto as Exhibit A) states that the 37 CFR 1.78(a)(3)
reference to prior U.S. provisional application number 62009311 is missing from the Application
Data Sheet (ADS) filed March 14, 2019. The Notice indicates that a proper response would include
any one of: (1) a corrected Application Data Sheet pursuant to 37 CFR 1.76(c) which provides
benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR 1.78(a)(3); or (2) a petition

under 37 CFR 1.78(e) or 37 CFR 1.78(c), including a corrected Application Data Sheet.
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Applicant: W&WSens, Devices Inc. Dkt. 5176/88184-CIP
Application No.: 15/797,821
Filed: October 30, 2017
Page 2
However, it is respectfully pointed out that, although the January 4, 2018 Filing Receipt
(attached hereto as Exhibit B) mailed in connection with the present application correctly indicated
that each of Application No. PCT/US2015/061120 and Application No. 14/943,898 claims the
benefit 0£62/209,311 filed 08/24/2015, such filing receipt erroneously indicated that Application No.
14/945,003 claims the benefit of 62/009,311 filed 06/08/2014. On the other hand, the March 14,2019
corrected Application Data Sheet (attached hereto as Exhibit C) submitted in connection with the
present application correctly indicated that Application No. 14/945,003 claims the benefit of
62/209,311 filed 08/24/2015. Applicant hereby requests the Patent Office to issue a corrected filing
receipt correcting such error and reflecting the changes on such March 14,2019 corrected Application
Data Sheet, which was submitted along with a petition to add unintentionally delayed benefit claims.
No fees are deemed necessary in connection with the filing of this Response. Nevertheless, if

any additional fee is required, authorization is hereby given to charge the amount of any such fee to

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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EXHIBIT A

to

RESPONSE TO JUNE 20, 2019 NOTICE TO FILE CORRECTED APPLICATION
PAPERS — NOTICE OF ALLOWANCE MAILED, AND
REQUEST FOR CORRECTED FILING RECEIPT

Application No.: 15/797,821
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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

Application No. : 15797821
Applicant : Wang
Filing Date : 10/30/2017
Date Mailed : 06/20/2019

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences
of failure to respond within the above-identified time period are set forth in the attachment.

Even if the Officc has recognized a benefit claim and has entered it into the Office’s database and
included it on applicant’s filing receipt, the benefit claim is not a proper benefit claim unless the reference
in compliance with 37 CFR 1.78 is included, depending upon the application’s filing date and as indicated
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other
requirements are met.

See attachment,

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450”.

/Chris Harmon/

Publication Branch
Office of Data Management
(571) 272-4200
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Application No. 15797821

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012,
NOT IN COMPLIANCE WITH 37 CFR 1.78

[:l The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continvation, division,
continuation-in-part) lo the prior U.S. nonprovisional application or international application designating the U.S. See document
coded dated , listing application number(s) .

|:| The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division,
continuation-in-part) to the prior international application designating the U.S. but instead indicates that an application is the
national stage of the prior international application. However, the application was filed as a 35 U.S.C. 111 application and was
not processed as a 35 U.S.C. 371 application, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , listing application
number(s) .

The 37 CFR 1.78(d)(2) reference on the application data sheet does not provide the U.S. nonprovisional application number
(series code and serial number) or, with respect to an international PCT application designating the U.S., it provides the
international application number or international filing date but not both. See document coded dated , in which the following is
missing: .

The 37 CFR 1.78(d)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional
application number, international PCT application number, or international PCT filing date. See document coded dated , in
which the following error was made: .

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet, thus removing the validating link under 35 U.S.C. 119(a)~(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , in which the following
is missing: .

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet.

The 37 CFR 1.78(a)(3) reference to the prior U.S, provisional application is not present on an application data sheet,

SO O O o O

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet does not provide the
provisional application number (series code and serial number). See document coded ADS dated 03/14/2019, in which the
following is missing: 62009311.

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect,
incomplete, or illegible U.S. provisional application number. See document coded dated , in which the following error was
made: .

Other: .

I

HOW TO RESPOND

A proper response to this notice would include any one of: (1) a corrected Application Data Sheet (ADS) pursuant to 37 CER
1.76(c) which provides benefit information that complies with 37 CFR 1.78(d)(2) or 37 CER 1.78(a)(3) or (2) a petition filed pursuant to
the provisions of 37 CFR 1.78(e) or 37 CFR 1.78(c) if the benefit information from the document identified above by code and date does
not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121, 365(c) or 386(c) as claimed by applicant (a grantable petition would
include a corrected ADS pursuant to 37 CER 1.76(c)). In general, a petition would be required unless the proper benefit claim
information was included on a propeily signed ADS submitted with the application on filing, or a properly signed corrected ADS in
compliance with 37 CFR 1.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for
making the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be
printed without the benefit information present.
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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

FIRST NAMED INVENTOR

I ATTORNEY DOCKET NO. CONFIRMATION NO,

APPLICATION NO. FILING DATE
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
23432 7590 0672012019 oo
COOPER & DUNHAM, LLP i RECEIVED EXAMINER
30 Rockefeller Plaza COOPER & DUNHAM RODELA, BEDUARDO A
20th Floor

NEW YORK, NY 10112

JUN 28 2019 | .

ART UNIT | PAPER NUMBER
2893
MAIL DATE I DELIVERY MODE
06/20/2019 PAPER

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

PTOL-90A (Rev. 04/07)

The time period for reply, if any, is set in the attached communication.
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%('a UNITED StaTES PATENT AND TRADEMARK OFFIGE
B UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO, Box 1450
A)s,\audrin)\'irgmia 22313-1450
\\=\n\'.nspm.go\'

AFPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
15/797,821 10/30/2017 5080 5176/88184-CIP 112 3
CONFIRMATION NO. 1009
23432 UPDATED FILING RECEIPT

30 Fockeroler Plaza O R

20th Floor
NEW YORK, NY 10112

Date Mailed: 01/04/2018

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 CIP of 15/309,922 11/09/2016 PAT 9818893
which is a 371 of PCT/LUS2015/061120 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 benesfit 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
page 1 of 5
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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 62/090,879 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 15/309,922 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 62/157,876 05/06/2015
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 62/009,311 06/08/2014
and claims benefit of 62/213,5656 09/02/2015
and claims benefit of 62/232,716 09/25/2015
This application 15/797,821

is a CIP of PCT/US2016/067977 12/21/2016
which claims benefit of 62/415,339 10/31/2016
and claims benefit of 62/270,577 12/21/2015

This application 15/797,821
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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 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: 11/27/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/797,821

Projected Publication Date: 04/12/2018

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 iost prematurely.

page 3of 5
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Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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, regardiess 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) uniess 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 CFR5.13 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.

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
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from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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

page 5of 5

Samsung Exhibit 1003, Page 88 of 903
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PTOIAIAMS (11-15)

Appraved for use theough 0473002017 OMB 06510032

U.8. Patent and Trademark Office; U.8, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1986, no persons are required to respond to a collsction of information unless it contains a valid OMB control number.

Attormey Docket Number | 5176/88184-CIP

Application Data Sheet 37 CFR 1.76

Application Number 15/797821

Tifle of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The application data sheet is part of the provisional or nonprovisional appiication 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 slectronically and submitied to the Office ir electronic format using the Elecironic Filing System (EFS) or the
document may be printed and included in a papey 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
4 37 CFR 5,2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)
Inventor Information:
Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
8hih-Yuan WANG
Residence Information (Select One) (8 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 94306 | Countryi | us
inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Shih-Ping WANG
Residence information (Select One) () US Residency (O Non US Residency () Active US Mifitary Service
City | Los Altos | State/Province | CA | Country of Residencé | US
Mailing Address of Inventor: _
Address 1 38 3rd Street, Suite #307
Address 2
City tos Altos ] State/Province i
Postal Code 94022 f Countryi [ us
inventor 3
Legal Name
Prefix] Given Name Middle Name Family Name Suffix
M. Saif ISLAM
Residence Information (Select One) (® US Residency () Non US Residency () Active US Military Service

EFS Web 22,12
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PTOMAIAAS (11-15)

Approved for use through 0473072017, OMB 0651-0032

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

Under the Paperwork Reduction Act of 1295, no persons are requited to respond 1o a colection of information untess it contains & valid OMB control number,

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

City | Davis State/Province } CA ] Country of Residencd | US

Mailing Address of inventor:

Address 1 3038 Mallorca Ln.

Address 2 ,

City Davis ] State/Province i CA
Postal Code | 95618 | Countryi us

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

Correspondence Information:

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

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

Customer Number 23432
Emall Address pdocketing@cooperdunham.com

Application Information:

Title of the Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Attorney Docket Number| 5176/68184-CiP Small Entity Status Claimed [X
Application Type Nenprovisional

Subject Matter Utility

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{¢) and 37 CFR 1.57(3). Do not complete this section if
application papers incliuding a spedification and any drawings are being filed. Any domestic benefit or forelgn priority information must be
provided in the appropriate section(s) below (Le., “Domnestic 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).

Application number of the previously 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)

Regquest Not to Publish. | nereby request that the attached application not be published under
W 35 1.8.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 ancther country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.
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PTOIAIAMS (11-15)
Approved for use through 04430/2017. OME 0651-0032
U.8. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1885, no persons are required (o respond lo-a collection of information unless it contains a valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 5176/88184-CIP

Application Number 15/797821

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Representative Information:

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

Either enter Customer Number or complete the Reprasentative Mame section below. If both sections are completed the customer
Numbser will be used for the Representative Information during precessing.

Flease Select One:

(® Customer Number (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number

23432

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.8.C. 118{e) or 120, and 37 CFR 1.78.

When referring o the current application, please leave the "Application Number” field blank.

Prior Application Status | Pending
_ , Filing or 371(c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Continuation in part of 15300922 2016-11-09
Prior Application Status | Pending
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16308922 a 371 of international PCTIUS2015/061120 2015-11-17
Prior Application Status | Explred
Filing or 371{(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62081538 2014-11-18
Prior Application Status | Expired
‘ S , o Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional 62090878 2014-12-11

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional

62100025 2015-01-05
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PTOIAIAMS (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o & collection of information untess i containg a valid OMB control number,

Application Data Sheet 37 CFR 1.76

Atiorney Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCTAUS2015/061120 Claims henefit of provisional 621115682 2015-02-03
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62139511 2015-08-27

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIS2015/061120 Claims benefit of provisional 62153443 2015-04-27

Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62184675 2015-04-29
Prior Application Status | Expired . ;
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims vbeneﬁt of provisional 62157876 2015-05-06
Prior Application Status | Expired .
7 A . ) Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62171915 2015-06-05
Prior Application Status | Expired
‘ _ Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 | Claims benefit of provisional 62174498 2015.06-11
Prior Application Gtatus | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAUS2015/061120 Claims benefit of provisional 82175855 2015-06-15
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Appilication Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 621 82602 2015-08-21
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PTOIAIAITS (11-15)

Approved for use through 04/30/2017. OMB 0651-G032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons ate required to respond Yo a collection af information unless it contains & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

~ Application Number

15/797821

Title of invention

MICROSTRUCTURE ENHANCEDR ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Application Number

Continuity Type

.

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCTAIS2015/061120 Claims henefit of provisional 62188876 20450624 2015-07-06
Prior Application Status | Expired .
Filing or 871(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62197120 20160727
Prior Application 8tatus | Expired
Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62188607 2015-07-31
Prior Application Status | Expired
» Filing or 371(¢) Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
- PCT/US2015/061120 Claims benefit of provisional 62205717 2015-08-15
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2015/061120 Claims benefit of provisional 62209311 2015-08-24
Prior Application Status | Expired
_ Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2015/061120 Claims benefit of provisional 62213556 2015-09-02
Prior Application Status | Expired v 3
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2015/061120 Claims benefit of provisional 62232716 20115-09-25
Prior Application Status | Patented :
Application i Prior Application Filing Date lssus Date
Number Confinuity Type Number (YYYY-MM-pp) | PatentNumber | yvvyy mm.op)
16308922 Continuation of 14943888 2015-11-17 95309805 2016-12-27
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 626484536~ 062081538 2014-11-18

EFS Web 2212

Samsung Exhibit 1003, Page 94 of 903



PTOIAIAE (11-15)
Approved for use through 04/30/2017. OB 0851-0032

U.&. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons ate required to respond 1o-a collection of information untess it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attormey Docket Number

5176/88184-CIP

Application Numbser

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, _ ‘ _ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number CYYYY-MM-DD)
14943888 Claims benefit of provisional 62080879 2014-12-11
Prior Application Status | Expired
' Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62100025 2015-61-05
Prior Application Status | Expired
' Fifing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62111682 2015-02-03
Prior Application Status | Explred
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62139511 2015-03-27
Prior Application Btatus | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 82153443 20156-04-27
Prior Application Status | Expired
L o _ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of pravisional 62154675 2015-04-29
Prior Application Stalus | Expired
» Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943858 Claims benefit of provisional 62157876 2015-08-D6
Prior Application Status | Expired
- Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62171815 2015-06-05
Prior Application Status | Expired
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943808 Claims henefit of provisional 62174498 2015-06-11
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PTOAIAMTS {11-15)
Approved for use theough 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papenwork Reduction Act of 1895, no persons are requirad to respond 1o a collection of information untess it containg a valid OMB control nurber,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

151797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, S Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62176855 2015-06-15
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims bernefit of provisional 82182602 2015-06-21
Prior Application Status | Expired
: , Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 , Claims benefit of provisional 62188876 2015-07-06
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62197120 2015-07-27
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claitns benefit of provisional 62199607 201 5—07-3{
Prior Application Status | Expired
» _ A Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62205717 2015-08-18
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62200311 2015-08-24
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62213556 2018-09-02
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

14943808

Claims benefit of provisional

62232716

2015-08-25
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PTO/AIAI4 (11-15)
Approved for use through 08¢30/2017. OMB 0651-0082

U.S. Palent and Trademark Office; U.&. DEPARTIMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are requirsd to respond 1o a collection of information unless it contains a valid OMB contral nuimber,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Patented
Application . Prior Application Fiting Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15300922 Continuation of 14845003 20454447 2015-11-18 | 9525084 2016-12-20
Prior Application Status | Expired
) Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62081538 2014-11-18
Prior Application Status | Expired __
‘ ) Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14945003 Claims hanefit of provisional 62000879 2014-12-11

Prior Application Status

Expired

Filing or 371(0) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62100025 2015-01-06
Prior Application Status | Expired
_ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Clairms benefit of provisional 62111582 2015-02-03
Prior Application Staius | Expired
‘ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62139511 2015-03-27
Prior Application Status | Expired
Filing or 371{¢} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62153443 2015-04-27
Prior Application Status | Expired
. Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62157876 2015-05-06
Prior Application Status | Expired
; Filing or 371{(¢c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

14845003

Claims benefit of provisional

62154675

2015-04-29
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PTOIAIN1S (11-15)
Appraved Yor use through 0473002017, OMB 0651-0032

U.8. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, ne persons are required 1o respond 1o a coltection of information unless it containg a vatid OMB conteol number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Apptication Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | ~Expired—
_ , . , Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number CYYYY-MM-DD)
Prior Application Status | Expired
Filing or 371(c) Date
Application Numbsr Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62171915 2015-06-05

Prior Application Status

Expired

Filing or 371(c) Date

Applications Number Continuity Type Prior Appiicationn Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 621 74458 2015-06-11
Prior Application Status | Expired i
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14845003 Claims benefit of provisional 62175856 2015-06-15
Prior Application Status | Expired '
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provigional 62182602 2015-06-21
Prior Application Status | Expired
A ‘ } Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62188876 2015-07-06
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62197120 2015-07-27
Prior Application Status | Expired
) Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62199607 2015-07-31
Prior Application Status | Expired ;
Filing or 371{c) Date
Application Number Continuity Type Prioy Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62206717 2015-08-15
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PTOIALAME (11-15)
Approved for use through 0473072017, OMEB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valfid OMEB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Application Number

Continully Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

14845003

Claims benefil of provisional

62209311

2015-08-24

Prior Application Status | Expired
Filing or 871(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62213556 2015-08-02

Prior Application Btatus | Expired
Flling or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 82232716 2015-09-25
Prior Application Status | Pending
; Filing or 371{(¢} Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Continuation in part of PCTUS2018/67977 2016-12-21
Prior Application Status | Pending
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUSZ2016/67077 Claims benefit of provisional 62415339 2018-10-31
Prior Application Status | Pending— Expired
, , 7 Filing or 371(c) Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIS2016/87977 Claims benefit of provisional 62270577 20464224 2015-12-21
Prior Application Status | Pending .
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
168797821 Continuation in part of 14847718 2015-11-20
Prior Application Status | Expired
‘ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14947718 Continuation of PCT/US2014/039208 2014-05-22
Prior Application Status | Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2014/039208 Claims benefit of provisional 61826446 2013-065-05  2013-05-22
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PTOIAIA/ 14 (11-15)
Approved for use through 03/30/2017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond 1o a collection of information unless it containg a valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired ‘
- ) Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTS2014/030208 ‘ Claims benefit of provisional 61834873 2013-06-13
Prior Application Status | Expired
Filing or 371{¢} Date
Application Number Continuity Typs Prior Application Number (YYYY-MM-DD)
PCTUS2014/038208 Claims benefit of provisional 61843021 2013-07-04
Prior Application Status | Expired .
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2014/030208 Claims benefit of provisional 61905108 2013-11-15
Prior Application Status | Expired .
: Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US18/87977 Claims benefit of provisional 62290381 2016-02-02

Prior Application Status

Expired

Filing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US16/67977 Claims benefit of provisional 62304907 2016-03-07
Prior Application Status | Expired
_ o : Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/LIS16/67977 Claims benefil of pravisional 82334934 2018-05-11
Prior Application Status | Expired
Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS18/6797T Claims benefit of provisional 62338263 2016-05-18
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US16/67977

Claims benefit of provisional

82346850

2016-06:07

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Fiting or 371(c) Date
(YYYY-MM-DD)

PCTUB16/67977

Claims benefil of provisional

82359346

2016-67-07
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PTOIAIAG {11-15)

Approved for use through 04/30/2017. OME 0551-0032

.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Papenwork Reducion Act of 1885, no persons are required to respond 10 a collection of infonmation unfess it contains a valid OMB cantrol number,

5176/88184-CIP
157797821

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o - ; Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAJS 18167977 Claims benefit of provisjonal 62366188 2016.07.25
Prior Application Status | Expired ! 4_
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTIUS18/679TT7 Claims benefit of provisional 62368109 2016-07-28
Prior Application Btatus | Expired v
Filing or 371{c) Date
Applicationt Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims beneft isi 62374828 2016-08-13
Prior Application Status | Expired
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US18/67977 Claims benefit of provisional 62376860 2016-08-18
Prior Application Status | _Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCT/US16/67977 Claims benefit of provisional 62380384 2016-08-27
Prior Application Status | Expired T
o A v B Filing ur 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims benefit of provisional 62383391 2016-09-03

Prior Application Status

Expired

Fii'rng or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS16/67977 Claims benefit of provisional 62383479 2016-08-04
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAS16/67977 Claims benefit of provisional §2394222 2016-08-14
Prior Application Status | Expired
‘ Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US16/67977

Claims benefit of provisional

62388607

20160923

EFS Weh 22,12
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PTOIAIAMS (11-15)

Approved Tor use {hrough 0473072017, OME 06510032

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

Under the Papenvork Reduction Act of 1985, no persons are required (o respond 1o a collection of information unless it contains & valid OMB control number,

5176/88184-CIP
15/797821

o Attormney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o , S Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUSIB/67OTT GClaims benefif of provisional 62401126 2016-05.28
Prior Application Status | Expired !
‘ Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTIUS16/87877 Claims benefit of provisional 62406899 2016-10-12
Prior Application Status | Expired .
Filing or 371{c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims benefit of provisional 62414671 2018-10-29
Prior Application Status | Pending
Filing or 371{c) Dals
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62485734 2017-03-01

Prior Application Status

Pending

Filing or 371{c} Dale

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 82474179 2017-03-214
Prior Application Status | Pending
» , , o Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62484474 2017-04-12
Prior Application Status | Pending
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
156797821 Claims benefit of provisional 624876086 2017-04-20
Prior Application Gtatus | _Pending ;
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)

16rerszl

Claims benefit of provisional

62488998

2017-04-24

Prior Application Status

Pending

Filing or 371{c} Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional £2500581 2017-05-03
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PTOIALRI 14 (11-15)

Approved for use through 04/30/2017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paparwork Reduction Act of 1985, no persons are required to respornd 1o a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Pending
_ - Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 i efif of provisional 82805974 2017-05-14
Prior Application Status | Pending _
Flling or 371{c) Date
Application Number Continuity Type Prior Appilication Number (YYYY-MM-DD)

16787821

Claims benefit of provisional

62500093

2017-05-20

Prior Application Status

Pending .

Filing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62510248 2017-06-23

Prior Application Status

Pending..

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Claims benefit of provisional 62514889 2017-08-04

15797821
| Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15797821

Ciaims benefit of provisional

62521804

2017-06-18

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62522189 2017-06-20
Prior Application Status | Pending
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15797821

Claims benefit of provisional

62527962

2017-06-30

Prior Application Status

Pending

Filing or 371{(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62530281 20170709
Prior Application Status | Pending :
Fiting or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
156797821 Claims benefil of provisional 62533078 2017-07-16
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PTOIAIAILS (11.-15)

Approved fot use through 04/30/2017. OMB 0651-0032
U.8. Patent and Trademark Office; U.§. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required (0 respond 1o 2 colfection of information unlegs it containe & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Appiicaﬁon Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

16797821

826533603

2017-07-17

Claims benefit of provisional

Prior Application Status | Pending .
: Filing or 371(c) Date
Application Number Cantinuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62536801 2017-07-21
Prior Application Status | _Pending
: Filing or 371{c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62640524 2017-08-02
Prior Application Status | Pending
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims banefit of provisional 62542243 2017-08-07
Prior Application Status | Pending ]
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
16797821 Claims benefit of provisiongl 62547728 2017-08-18

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15787821 Claims benefit of provisional 62553844 2017-09-02

Prior Application Status

Pend

Fiiing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797824 laims b i rovisional 62556426 2017-69-10
Prior Application Status | Pending
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

18797821

Claims benefit of provisional

£2661869

2017-09-22

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
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PTOIAIAITS (11.15)
Approved for use theough 04730/2017. OMB 0651-0032

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

Under the Papanwork Reduction Act of 1895, no persors are requirgd to respond 1o a collection of information unfess il contains a valid OMB control number,

Attormey Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data shest
constitutes the claim for prionity as required by 35 U.S.C. 1189(b) and 37 CFR 1.55. When priorily is daimed to a foreign application
that iz eligible for retrieval under the priority document exchange program (PDX)’ the information wili be used by the Office to
automatically attempt retrieval pursuant 1o 37 CFR 1.55(1)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the partivipating foreign inteflectual
properly office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number coum;ryi Filing Date (YYYY-MM-DD) Access Codej(if applicable)

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

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

This application (1) claims priority fo or the benefit of an application filed before March 16, 2013 and (2) also

contains, or confained at any time, a claim to a claimed invention that has an effactive filing date on or after March
[] 18, 2013. '

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

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTOIAIAS (11-15)

Approved for use through 0473072017, OMB 0851-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1998, no persons are required to respond o a collection of information untess it containg a valid OMB control number.

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of invention . | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Authorization or Opt-Out of Authorization to Permit Access:

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

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

apphwtxon After the mntial filing of an applxcatlon an Apphcation Data Sheet cannot be used to prov;de or rescmd
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/BS must be used as appropriate.

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

A. Priority Documen X) - Untess box A in subsection 2 {opt-out of authorization) is checked, the
undersigned hereby gra thority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean intelle erty Office (KIPO), the State Intellectual Property Office of the People’s Repubiic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multitateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access 1o: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestie application to which priority or benefit is claimed by the
instant application and its refated bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.8, Appli to EPD - Unless box B in subsection 2 (opt-out of authorization; is checked,
the undersigned hereby gr: ority {o provide the EPQO access {o the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

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

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

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

B. Applicant DOES NOT authorize the USPTO {o transmit to the EPO any search resuits from the instant patent
[] application, If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Wek 2.2,12
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PTOIAIAA (11-1D)

Approved Ter use thraugh 04/30/2017. QB 0651-0032

U.B, Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Applicant Information:

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

Applicant 1
if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representalive who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person {o whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

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

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

if applicant is the legal representative, indicate the authority o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name WaWsSens, Davices Inc.

Mailing Address Information For Applicant:

Address 1 WEWSers, Devices inc.

Address 2 4548 El Camino Real, Suite 215

City Los Altos State/Province CA
Country | Us | Postal Code 94022
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 22,12
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PTOIAIA4 {11-15)

Approved for use through 0473072617, OMB 0651-0032

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

Under the Papenvork Reduction Act of 1995, no persons are required to respond 1o a collection of information untess it contaims a vatid OME control number,

Attorney Docket Number | 5176/88184-CIP
Appication Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Assignes 1

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

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

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

entity (e.g., corporation or associé%féﬁi If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given

power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventar-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/lvan 8, Kaviukov/ Date (YYYY-MM-DD)| 2019-03-14

First Name | Jvan Last Name | Kavrukov Registration Number | 25,161

Additional 8Signature may be generated within this form by selecting the Add button.

EFS Weh 22,12
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PTOIAA/S (11-18)

Approved for use through 0473002017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Undar the Papenvork Reduttion Act of 1985, no persons are required (o respond to a collection of information unless it containg a valid OMB control number,

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

This collection of infarmation is required by 37 CFR 1.76. The information is required fo obtain or retain a benefit by the public which
is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complets, including gathering, preparing, and submitting the completed application data
sheet form fo 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 raducing this burden, should be sent 1o the Chief Information Officer, U.S. Patent and
Trademark Office, U8, Departmernt of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. S8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 22,12
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Electronic Acknowledgement Receipt

EFS ID: 36481484
Application Number: 15797821
International Application Number:
Confirmation Number: 1009

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

Receipt Date: 02-JUL-2019
Filing Date: 30-0CT-2017
Time Stamp: 16:01:35

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
2929811
. 88184-CIP--
1 Amendment after Notice of Allowance ResponseT02019June20Notice. no 33
(Rule 312)
pdf d2e274f6e06dc5bs988dikad8501 113ed1e8b

Warnings:
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Information:

Total Files Size (in bytes): 2929811

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Vieginia 2231321450

WWWLUSPLO.ZON

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO.
15/797.821 10:302017 Shih-Yuun WANG 5176/88184-CIP 1009
23432 7590 06 20/2019 - ,

o9 . o <072 EXAMINER
COOPER & DUNHAM, LLP |
30 Rockefeller Plaza RODELA, EDUARDO A
20th Floor
NEW YORK, NY 10112 | ART UNIT I PAPER NUMBER
2893
| MAIL DATE I DELIVERY MODE
06/20/2019 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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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

Application No. : 15797821
Applicant : Wang
Filing Date : 10/30/2017
Date Mailed : 06/20/2019

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences
of failure to respond within the above-identified time period are set forth in the attachment.

Even if the Office has recognized a benefit claim and has entered it into the Office’s database and
included it on applicant’s filing receipt, the benefit claim is not a proper benefit claim unless the reference
in compliance with 37 CFR 1.78 is included, depending upon the application’s filing date and as indicated
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other
requirements are met.

See attachment.

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Chris Harmon/

Publication Branch
Office of Data Management
(571) 272-4200
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Application No._15797821

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012;
NOT IN COMPLIANCE WITH 37 CFR 1.78

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division,
continuation-in-part) to the prior U.S. nonprovisional application or international application designating the U.S. See document
coded dated , listing application number(s) .

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division,
continuation-in-part) to the prior international application designating the U.S. but instead indicates that an application is the
national stage of the prior international application. However, the application was filed as a 35 U.S.C. 111 application and was
not processed as a 35 U.S.C. 371 application, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , listing application
number(s) .

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not provide the U.S. nonprovisional application number
(series code and serial number) or, with respect to an international PCT application designating the U.S., it provides the
international application number or international filing date but not both. See document coded dated , in which the following is
missing: .

i

The 37 CFR 1.78(d)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional
application number, international PCT application number, or international PCT filing date. See document coded dated , in
which the following error was made: .

i

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , in which the following
is missing: .

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet.

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application is not present on an application data sheet.

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet does not provide the
provisional application number (series code and serial number). See document coded ADS dated 03/14/2019, in which the
following is missing: 62009311.

KO [

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect,
incomplete, or illegible U.S. provisional application number. See document coded dated , in which the following error was
made: .

Other: .

I

HOW TO RESPOND

A proper response to this notice would include any one of: (1) a corrected Application Data Sheet (ADS) pursuant to 37 CFR
1.76(c) which provides benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR 1.78(a)(3) or (2) a petition filed pursuant to
the provisions of 37 CFR 1.78(e) or 37 CFR 1.78(c) if the benefit information from the document identified above by code and date does
not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121, 365(c) or 386(c) as claimed by applicant (a grantable petition would
include a corrected ADS pursuant to 37 CFR 1.76(c)). In general, a petition would be required unless the proper benefit claim
information was included on a properly signed ADS submitted with the application on filing, or a properly signed corrected ADS in
compliance with 37 CFR 1.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for
making the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be
printed without the benefit information present.
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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.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP
CONFIRMATION NO. 1009
23432

IMPROPER CFR REQUEST
COOPER & DUNHAM, LLP

30 Rockefeller Plaza IR R AU
20th Floor 000000108174488

NEW YORK, NY 10112

Date Mailed: 05/14/2019

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ The priority or continuity claim has not been entered because it was not filed during the required time period.

Applicant may wish to consider filing a petition to accept an unintentionally delayed claim for priority. See 37
CFR 1.55 or 1.78.

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.

/sstephanos/

page 1 of 1
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Application/Control No. Applicant(s)/Patent Under
15/797,821 Reexamination
. . WANG et al.
Notice of References Cited Exarminer AU
Eduardo A Rodela 2893 Page 1 of 1
U.S. PATENT DOCUMENTS
B Document Numbgr Gountry Date Name CPC Classification US Classification
Code-Number-Kind Code MM-YYYY
* A | US-20100308428-A1 12-2010 Okamoto; Daisuke H01L31/03529 257/432
B
C
D
E
F
G
H
I
J
K
L
M
FOREIGN PATENT DOCUMENTS
. Dgg‘é’;?\?&gggﬁg; 4 Coggumry Ml\/El)- $$YY Country Name CPC Classification
N
o}
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
vV
W
X

*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.

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

Notice of References Cited

Part of Paper No. 20190411
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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 05/07/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893
DATE MAILED: 05/07/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/797.821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

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 $500.00 $0 08/07/2019

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

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

23432 7590 05/07/2019 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 10112 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

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 $500.00 $0 08/07/2019
| 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. |
15/797.821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
| EXAMINER |
23432 7590 05/07/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893

DATE MAILED: 05/07/2019

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.
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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 - 15/797,821 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 correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 4/11/2019.

[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 1-40 . 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 areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

Attachment(s)

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

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

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

of Biological Material .
4.(¥) Interview Summary (PTO-413),
Paper No./Mail Date. 4/11/2019.

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office

PTOL-37 {Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190411
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Application/Control Number: 15/797,821 Page 2
Art Unit: 2893

DETAILED ACTION
This correspondence is in response to the Telephone Interview conducted on April 11,

2019. Claims 1-40 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.

The application has been amended as follows:

In the claims:

Please amend claim 1 as follows,
“A single-chip device comprising an integrated combination of a microstructure-
enhanced photodetector (MSPD) configured for reverse-bias operation and an active electronic

circuit, both formed on or in a single substrate and configured to receive an optical input that in
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Application/Control Number: 15/797,821 Page 3
Art Unit: 2893

cross-section is substantially continuous, 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 or is 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;

the MSPD includes reverse-bias eentaets electrodes coupled therewith to establish an
electrical field therein when energized to thereby sweep in a selected direction electrical charges
generated in the MSPD by said optical input;

said reverse-bias electrodes being free of a pattern of openings that matches said holes;

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;
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Application/Control Number: 15/797,821 Page 4
Art Unit: 2893

processing other than or in addition to amplification to form said processed output from
the single-chip device; and

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”.

Please cancel claims 41-112. The claims are directed to an un-elected apparatus group

embodiment without traverse, as detailed in the Applicant’s response dated April 25, 2018.

REASONS FOR ALLOWANCE

Claims 1-40 are allowed.

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

by the prior art cited of interest.

Regarding claim 1, the prior art teaches a similar microstructure enhanced photodetector
device, but fails to disclose the specific characteristic recited in the claims of the instant
invention e.g. the single chip device with combination of photodetector as detailed in
communication with active electronic unit which processes the information gathered by the
photodetector, in conjunction with the details of the electrodes do not have the pattern of

openings.
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Application/Control Number: 15/797,821 Page 5
Art Unit: 2893

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.

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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Applicant-Initiated Inferview Summary

Application No.
15/797,821

Applicant(s)
WANG et al.

Examiner
Eduardo A Rodela

Art Unit
2893

AIlA (FITF) Status
Yes

All participants (applicant, applicants representative, PTO personnel):

(1) Eduardo A. Rodela, Examiner.

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

Date of Interview: 11 April 2019.

Type: Telephonic (0 Video Conference

(J Personal [copy given to: (T applicant

Exhibit shown or demonstration conducted: O Yes

If Yes, brief description:

Issues Discussed (J101 O112 0O102 @103

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

Claim(s) discussed: 1.

[J applicant's representative]

No.

Oothers

Identification of prior art discussed: Okamoto (US 2010/0308428).

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...)

Applicant's Representative proposed amendments to overcome the prior art of Okamoto. Examiner agreed that the

proposed amendment overcomes the Okamoto reference..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the

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.

O Attachment

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary

Paper No. 20190411
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,-

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on

the Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed

by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5597 g1 WANG et al.
H “ “““ Examiner Art Unit
Eduardo A Rodela 2893
CPC
Symbol Type Version
HO1L 02327 F 20130101
HO1L 1808 | 2043-01-01
HO1L 1804 | 2013-01-01
HO1L 035281 | 20130101
HO1L 035218 | 20130101
G02B 002 | 20130101
HO1L 107 | 2013-01-01
HO1L 1446 | 2013-01-01
HO1L 103 | 2043-01-01
H04B 6971 | 2013-01-01
HO1L 14625 | 20130101
HO1L 1443 | 20130101
HO1L 02325 | 20130101
HO1L 028 | 2043-01-01
HO1L 02 | 2013-01-01
HO1L 0232 | 2043-01-01
HO1L 0236 | 2013-01-01
HO1L 02363 | 20130101
HO1L 09 | 20130101
H04B 801 | 20130101
HO4B 25 | 2043-01-01
HO4B 40 | 2013-01-01
H04B 691 | 2043-01-01
HO1L 02016 | 2013-01-01
HO1L 02002 | 20130101
G02B 005 | 2043-01-01
YO02E 547 A 20130101
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
ﬁ%uaﬁggﬁir?;?f#ﬁ/mt 2893 12 April 2019 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9B, 21

U.S. Patent and Trademark Office

Page 1 of 4

Part of Paper No.: 20190411
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5597 g1 WANG et al.
H “ “““ Examiner Art Unit
Eduardo A Rodela 2893
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
/EDUARDO A RODELA/ 12 April 2019 . . _—
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9B, 21

U.S. Patent and Trademark Office

Page 2 of 4

Part of Paper No.: 20190411
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 5597 g1 WANG et al.

Eduardo A Rodela 2893

INTERNATIONAL CLASSIFICATION
CLAIMED

HO1L 0232

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

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

(Assistant Examiner) (Date) 40

/EDUARDO A RODELA/ 12 April 2019 ) : _—
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9B, 21
U.S. Patent and Trademark Office Part of Paper No.: 20190411
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/797,821 WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893

(OJ Claims renumbered in the same order as presented by applicant ] CPA

OJ T.0. (O R.147

CLAIMS
Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original
1 1 10 10 19 19 28 28 37 37
2 2 11 11 20 20 29 29 38 38
3 3 12 12 21 21 30 30 39 39
4 4 13 13 22 22 31 31 40 40
5 5 14 14 23 23 32 32
6 6 15 15 24 24 33 33
7 7 16 16 25 25 34 34
8 8 17 17 26 26 35 35
9 9 18 18 27 27 36 36
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
/EDUARDO A RODELA/ 12 April 2019 . . A
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9B, 21
U.S. Patent and Trademark Office Part of Paper No.: 20190411
Page 4 of 4
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 15/797 821 WANG et al.
H“NHW HH“‘ “H“‘ o s
Eduardo A Rodela 2893
CPC - Searched*
Symbol Date Examiner
H01L31/02002,02016,0203,0232,0237,12 04/12/2019 EAR
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

search.

Search Notes

Search Notes Date Examiner

EAST Search - see history for complete details 04/12/2019 EAR

Inventor's name and assignee search 04/12/2019 EAR

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner

Symbol

noted CPC in conjunction with a text search

search area 04/12/2019 EAR
/EDUARDO A RODELA/

Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office

Part of Paper No.: 20190411

Page 1 of 1
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

YRef jjHits {Search Query iDBs iiDefault {|Plurals §Time
o i Operator Stamp
2 15615 i(reverse adj bias$2) with (photodiode or ({photo or light) near sensor)) §§US—PGPUB; OR ON 2019/04/1
HUSPAT; 12:19
{USOCR;
HFPRS;
H{EPO; JPO;
HDERWENT;
jiBM_TDB
L3 47487 JHO1L31/00,02,0216,02161,02164,02165,0232,02327,0236,02363,02366,,035281,06,09,10,101,102,11.cpc. §US-PGPUB; OR OFF 2019/04/1
HUSPAT; 12:19
HUSOCR,;
{iFPRS;
HEPO; JPO;
¥DERWENT;
{IBM_TDB
44 H419  J(@pd<="20140901" or @ad<="20140901" or @rlad<="20140901" or @rlpd<="20140901") and L2 and  {US-PGPUB; {OR ON 2019/04/1
L3 HUSPAT; 12:19
HUSOCR,;
HFPRS;
HEPO; JPO;
{DERWENT;
{iIBM_TDB
H5 122 {(US-20160126381-$ or US-20060082318-$ or US-20110291103-$ or US-20110165707-$ or US- {iUS-PGPUB;{{OR OFF 2019/04/1
20120021525-$ or US-20100288341-$ or US-20060220000-$ or US-20080179503-$ or US-20080050081-$ HUSPAT 12:20
or US-20050053319-$ or US-20060289960-$ or US-20020175339-$ or US-20140286367-$ or US-
20120153260-$ or US-20110267612-$ or US-20080095663-$ or US-20090225804-$ or US-20090203158-$
or US-20080107388-$ or US-20030218143-$ or US-20030127608-$ or US-20030123827-$ or US-
20090278125-$ or US-20120044489-$ or US-20090183774-$ or US-20090141489-$).did. or (US-
20070014505-$ or US-20020101895-$ or US-20030016895-$ or US-20130056623-$ or US-20080303033-$
or US-20120292676-$ or US-20100221866-$ or US-20100193768-$ or US-20090267049-$ or US-
20080248608-$ or US-20050184354-$ or US-20100284432-$ or US-20070013991-$ or US-20180102442-$
or US-20160307939-$ or US-20150144797-$ or US-20130089888-$ or US-20100308428-$ or US-
20090230498-$ or US-20090152664-$ or US-20140341506-$ or US-20050063634-$ or US-20050117853-$
or US-20040149998-$ or US-20130084044-$ or US-20130114629-$ or US-20160011176-$).did. or (US-
20070277869-$ or US-20130230272-$ or US-20100148318-$ or US-20100059789-$ or US-20090321868-$
or US-20080080854-$).did. or (US-7239001-$ or US-8319241-$ or US-6687423-$ or US-6295130-$ or US-
115329136-$ or US-9419156-$ or US-9312448-$ or US-9099623-$ or US-8796716-$ or US-8785955-$ or US-
18754445-$ or US-8604511-$ or US-8160404-$ or US-7683310-$ or US-6879014-$ or US-6316286-$ or US-
{6043517-$ or US-7973377-$ or US-7579668-$ or US-6858912-$ or US-5942789-$ or US-3914137-8 or US-
118372726-$ or US-6359283-$ or US-5451767-$ or US-8436370-$).did. or (US-7079307-$ or US-9082922-$
or US-4894526-$ or US-4873555-§ or US-7067853-$ or US-5698858-$ or US-6549684-$ or US-4961198-$
or US-4952791-$% or US-4754132-$ or US-6667528-$ or US-8357960-$ or US-7183127-$ or US-7986022-$
or US-7919347-$ or US-6943409-$ or US-8670637-$ or US-8461541-$ or US-7489014-$ or US-7560784-$
or US-6538299-$ or US-6451702-$ or US-6404031-$ or US-5818066-$ or US-4814847-$ or US-6027956-$
or US-5757057-%).did. or (US-5625636-$ or US-9214787-$ or US-6711200-$ or US-9042418-$ or US-
“““ 7915604-$ or US-7994521-$ or US-8462827-$ or US-7251386-$ or US-6392282-$ or US-9525084-$).did.
e 4 (wang near shih-yuan).in. and L5 HUS-PGPUB; {OR ON 2019/04/1
HUSPAT; 12:20
HUSOCR;
{IFPRS;
{EPO; JPO;
{DERWENT;
{1BM_TDB
47 i ("W8WSens,").as. and L5 {US-PGPUB; HOR ON 2019/04/1
HUSPAT; 12:20
HUSOCR;
{IFPRS;
HEPO; JPO;
e il4 L6 or L7 {US-PGPUB; HOR ON 2019/04/1
HUSPAT; 12:20
{USOCR;
{iFPRS;
HEPO; JPO;
HDERWENT;
H1BM_TDB
o ile (7251386/20090230498| 20160240718).pn. {US-PGPUB; HOR ON 2019/04/1
HUSPAT; 12:20
{USOCR;
{iFPRS;
HEPO; JPO;
HDERWENT;
{1Bv_TDB
gfﬁﬁ 3 "20100308428" HUS-PGPUB; JOR ON 12019/04/1
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operation) (active near electronic near circuit)(single near substrate)(convert)(optical near input)(electrical ~ JUSPAT
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20080248608-$ or US-20050184354-$ or US-20100284432-$ or US-20070013991-$ or US-20180102442-$
or US-20160307939-$ or US-20150144797-$ or US-20130089888-$ or US-20100308428-$ or US-
20090230498-$ or US-20090152664-$ or US-20140341506-$ or US-20050063634-$ or US-20050117853-$
or US-20040149998-$ or US-20130084044-$ or US-20130114629-$ or US-20160011176-$).did. or (US-
20070277869-$ or US-20130230272-$ or US-20100148318-$ or US-20100059789-$ or US-20090321868-$
or US-20080080854-$).did. or (US-7239001-$ or US-8319241-$ or US-6687423-$ or US-6295130-$ or US-
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§§6043517-$ or US-7973377-$ or US-7579668-$ or US-6858912-$ or US-5942789-$ or US-3914137-$ or US-
118372726-$ or US-6359283-$ or US-5451767-$ or US-8436370-$).did. or (US-7079307-$ or US-9082922-$
or US-4894526-$ or US-4873555-$ or US-7067853-8 or US-5698858-$ or US-6549684-$ or US-4961198-$
or US-4952791-$ or US-4754132-$ or US-6667528-$ or US-8357960-$ or US-7183127-% or US-7986022-%
or US-7919347-$ or US-6943409-$ or US-8670637-$ or US-8461541-$ or US-7489014-% or US-7560784-%
or US-6538299-$ or US-6451702-$ or US-6404031-$ or US-5818066-$ or US-4814847-% or US-6027956-%
or US-5757057-8).did. or (US-5625636-$ or US-9214787-$ or US-6711200-$ or US-9042418-$ or US-
7915604-$ or US-7994521-§ or US-8462827-$ or US-7251386-$ or US-6392282-$ or US-9525084-8).did.
I (wang near shih-yuan).in. and L4 HOR ON 2019/03/2
12:58
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Application No. Applicant(s)

15/797,821 WANG et al,
Office Action Summary 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 --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 3/14/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) v This action is non-final.

3)(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.

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-112 is/are pending in the application.
5a) Of the above claim(s) 41-112 is/are withdrawn from consideration.

6) [ Claim(s) ____ is/are allowed.

7) Claim(s) 1-3,5-17,20-24 and 26-40 is/are rejected.

8) Claim(s) 4,18-19 and 25 is/are objected to.

9) [ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)(0 The specification is objected to by the Examiner.

11} The drawing(s) filed on 10/30/2017 is/are: a)l¥} accepted or b)[J objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J All b)(J Some** ¢)(J None of the:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date 3/14/2019. —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190325
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Application/Control Number: 15/797,821 Page 2
Art Unit: 2893

DETAILED ACTION
This office action is in response to the Request for Continued Examination received

March 14, 2019. Claims 1-40 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.

Election/Restrictions
Claims 41-112 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as
being drawn to a nonelected Group II and Species claims, there being no allowable generic or

linking claim. Election was made without traverse in the reply filed on April 25, 2018

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

rejections set forth in this Office action:

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

Claims 1-3, 9-12, 22, 24, 26, 28, 29, 32-36 and 39 are rejected under 35 U.S.C. 103 as

being unpatentable over Dickinson et al. (US 7,251,386) in view of Kim et al. (US
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2010/0288341) in view of Okamoto et al. (US 2010/0308428) in view of Iwai et al. (US

2009/0230498) in view of Giziewicz (US 2016/0240718).

Regarding claim 1, Dickinson teaches in Figures 1 and 7, a single-chip device (200,
“integrated photonic-electronic ... DRAM chip”, column 11, last paragraph) comprising an
integrated combination of a photodetector (203) and an active electronic circuit (various other
devices included on 200), both formed on or in a single substrate (chip 200) and configured to
receive an optical input (fibers 206-209 allow for light signal 1/0) that in cross-section is
substantially continuous (holes in photodetector to be addressed in the teaching of Iwai
immediately below), convert the optical input to an electrical output (columns 11 and 12 describe
the conversion of the optical signals to electrical signals), and process the electrical output into a
processed output (transmitter portion of 203/204, which outputs data from DRAM Cores

201/202), wherein:

the active electronic circuit on or in said single substrate is configured to process the
electrical output from the photodetector by applying thereto (input through receiver cell with
detector array, which converts the optical signals from the fiber at the detector array, then an
electrical signal is sent to the CMOS Logic Module where processing takes place, column 5,

lines 29-55):

processing other than or in addition to amplification to form said processed output from

the single-chip device (column 5, lines 29-55, amplification discussed below by teaching of

Iwai); and
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routing to one or more selected destinations; and (either of the DRAM Cores and output)

a communication channel on or in said single-chip device, configured to deliver the
electrical output from the MSPD to the active electronic circuit (circuit paths in both Figs. 1 and

7, from Detector Array to CMOS Logic Module and output).

Dickinson does not teach:

- the photodetector is a microstructure-enhanced photodetector (MSPD).

the photodetector 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 (it is noted
that the claim language regarding the overlying layer is not a positive recitation, nor does the
claim language require the presence, but merely states the overlying layer as an optional
component), has holes intentionally formed therein, extending in directions transverse to the

layers; each of the first and second layers comprises a doped material;
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the intermediate layer comprises a material that is less doped than at least one of the first
and second layers or is 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.

Kim teaches in Figures SA-B and 12:
- the photodetector is a microstructure-enhanced photodetector (MSPD) (detector shown

is enhanced by holes 51 formed in the material layers),

the photodetector (device including mesa 550, n-type layer 510, § 0042, intrinsic layer
59, 1 0042, and p-type layer 520, q 0042) on or in said single substrate (this feature as taught by
Dickinson above) comprises an intermediate layer (59), a first layer (520) at one side of the
intermediate layer (beneath 59), and a second layer at an opposite side of the intermediate layer

(510 over 59), wherein:

at least one of said layers, or an overlying covering layer that may be present, has holes
intentionally formed therein (51), extending in directions transverse to the layers
(vertically); each of the first and second layers comprises a doped material (510 and 520 doped

oppositely paragraph 0042);
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the intermediate layer comprises a material that is less doped than at least one of the first
and second layers or is undoped (59 is undoped, § 0042), wherein the degree of doping is the
same or different for different positions in the intermediate layer (as the intermediate layer is

shown to be undoped, the positions all have no doping);

an input portion configured to concurrently receive at a plurality of said holes said optical
input that has said substantially continuous cross-section (top of mesa with holes in it, 1201

connecting 1203); and

an output portion configured to provide said electrical output from the MSPD (electrical

output from the device, paragraph 0037, 0038, 1204 to 1202).

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- the photodetector is a microstructure-enhanced photodetector (MSPD).

the photodetector 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:
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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 or is 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,

in the invention of Dickinson as taught by Kim, for the purpose of providing a light

signal detector which can be used to convert light signals into electrical signals.

Kim does not teach:

- each of the layers comprises Silicon, Germanium, or an alloy thereof.

Okamoto et al. (US 2010/0308428) teaches in Figure 2, wherein:
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- each of the layers comprises Silicon, Germanium, or an alloy thereof (paragraph 0063

describes layers 3-6 as being Si, Ge or SiGe).

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- each of the layers comprises Silicon, Germanium, or an alloy thereof,

in the invention of Dickinson as taught by Okamoto, for the purpose of utilizing industry

standard materials which are less costly and function as semiconductors to allow for the

detection of incoming light signals.

Dickinson does not specify:

- amplification to form said processed output from the single-chip device.

Iwai teaches the optical device is subjected to amplification and processing performed by

electronic circuits, as discussed in paragraph 0010.

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:
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- amplification to form said processed output from the single-chip device,

in the invention of Dickinson as taught by Iwai, for at least the purpose of allowing for

the increase in sensitivity of the optical detectors.

Dickinson does not disclose,

the microstructure enhanced photodetector (MSPD) is configured for reverse bias
operation, and

the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field
therein when energized to thereby sweep in a selected direction electrical charges generated in

the MSPD by said optical input.

Giziewicz discusses in paragraph 0025, “photodiodes are generally used in reverse bias”,
therefore if the device of Giziewicz is used in reverse bias, then the electrode passing the reverse
bias signal will be reverse bias electrodes and will sweep charges through the device acting as a

photodiode sensitive to incoming light.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

the microstructure enhanced photodetector (MSPD) is configured for reverse bias

operation, and
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the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field
therein when energized to thereby sweep in a selected direction electrical charges generated in

the MSPD by said optical input,

in the invention of Dickinson as taught by Giziewicz, for the purpose of providing the

necessary signals to operate the light sensing diode.

Regarding claim 2, Dickinson et al. teach the single-chip device of claim 1, in which
said active electronic circuit is at least partly extends beyond said substrate (fiber portions extend

past the perimeter of 200).

Regarding claim 3, Dickinson et al. teach the single-chip device of claim 1, in which
said active electronic circuit is at least partly inside said substrate (components of the circuit are

all within the confines of the perimeter of 200, with the exception of the fibers).

Regarding claim 9, Dickinson et al. teach the single-chip device of claim 1, in which
said holes are present in said intermediate layer (all of 510, 59, 520 have holes 51 formed in

them).

Regarding claim 10, Dickinson et al. teach 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 (all of 510, 59, 520 have holes 51 formed in them).
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Regarding claim 11, Dickinson et al. teach the single-chip device of claim 1, in which
said holes are present in each of the first, second, and intermediate layer (all of 510, 59, 520 have

holes 51 formed in them).

Regarding claim 12, Dickinson et al. teach 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 (all of 510, 59, 520 have holes 51 formed in them).

Regarding claim 22, Dickinson et al. teach 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 (Kim teaches this in paragraph 0043, wherein the device region is 426 or 325

nanometers).

Regarding claim 24, Dickinson et al. teach the single-chip device of claim 1, and
Okamoto teaches in paragraph 0062, in which said MSPD further comprises ohmic contacts
configured for reverse-biasing the MSPD. Regarding the limitation of “configured for reverse-
biasing the MSPD”, it is noted that, it has been held that a recitation with respect to the manner
in which a claimed apparatus is intended to be employed does not differentiate the claimed

apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex Parte
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Masham, 2 USPQ F.2d 1647 (1987). Therefore since the device of Kim is structurally the same

as the claimed structure, then it would be able to be used in the same fashion.

Regarding claim 26, Dickinson et al. teach 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 (light guides are fibers 206-209, and electrical signals further carried out

by schematically represented electrodes in Fig. 1 of lines leaving the “Detector Array 97).

Regarding claim 28, Dickinson teaches the single-chip device of claim 1, further
comprising one or more additional MSPD (microstructured cavity taught by Kim, two detectors
shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in the
same substrate (on 200), and respective different optical bandpass filters coupled with at least
two of the MSPDs on or in said single substrate (discussion which addresses the “demultiplexer”
which splits and routes various wavelengths in multiple routing paths is carried out by selectively
allowing certain wavelengths to traverse certain pathways, e.g. bandpass), whereby at least two
of said MSPDs are configured to respond to different wavelength ranges that are within said
optical input (204/203 respond to various wavelengths incoming from 206-209 fibers, at least

columns 5 and 6 discuss this topic).

Regarding claim 29, Dickinson et al. teach the single-chip device of claim 1, further

comprising one or more additional MSPDs (microstructured cavity taught by Kim, two detectors

shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in
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said single substrate (200), one or more additional active electronic circuits (cross bar and
DRAM CORES and discussed processor circuitries) on or in the said single substrate (on 200),
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 (shown as arrows in Fig. 7 and as

schematic wirings in Fig. 1).

Regarding claim 30, Dickinson et al. teach 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 (further circuitries present in addition to the optical devices on 200).

Regarding claim 32, Dickinson et al. teach the single-chip device of claim 1, further
comprising one or more additional active electronic circuits (at least as shown in ) that are
formed on or in the said single substrate and comprise one or more of CMOS, BiCMOS, and

bipolar active devices (discussed in at least, lines 1-27, col. 8).

Regarding claim 33, Dickinson et al. teach the single-chip device of claim 1, further
comprising one or more additional MSPDs in an array on or in said single substrate (this
limitation is addressed several times in the claims above) and one or more additional active
electronic circuits also on or in said single substrate (this limitation is addressed several times in
the claims above), said MSPDs and active electronic circuits being configured into an
optical communication structure (optical communication structure as shown in Figs. 1 and 7,
where light is input via the fibers and processed by the circuitries on 200) or a light distance and

ranging (LIDAR) structure (previous option addressed).
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Regarding claim 34, Dickinson et al. teach the single-chip device of claim 1, further
comprising a laser emitter formed on or in said single substrate (in I/O section 203/204, lasers

are present to output optical communication signals, see col. 8, lines 40-65).

Regarding claim 35, Dickinson et al. teach 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 (Okomoto
teaches in Fig. 1 and § 0062, the desire for ohmic contacts, which inherently reduce sheet
resistance by lowering resistance at the interface of the electrodes and the semiconductor

material).

Regarding claim 36, Dickinson teaches 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 (shows an optical device with a DBR

filter (32) on the back side of the active regions and over the substrate).

Regarding claim 39, Dickinson teaches the single-chip device of claim 1, and Okamoto
teaches in Fig. 9 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 (shows an optical

device with a DBR filter (32) on the back side of the active regions and over the substrate).
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Claim 5 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Kim et al. (US 9,045,418).

Regarding claim 5, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not specify:

- in which said MSPD comprises a 111-V materials family photodiode.

Kim teaches in Figure 1 wherein the P-I-N region (145, 140, 135) are formed of III-V

(see Figure 1).

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which said MSPD comprises a III-V materials family photodiode,

in the invention of Dickinson et al. as taught by Kim, for the purpose of using a material

which performs well under high power and high frequency electronics because of it's high

electron mobility.
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Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Kim et al. (US 2012/0153260).

Regarding claim 6, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not teach:

- further including an air-filled volume between the substrate and the MSPD.

Kim teaches in Figure 20H:

- further including an air-filled volume between the substrate and the MSPD (“Air gap”).
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

in the invention of Dickinson et al. as taught by Kim, for the purpose of refocusing light

back to the active region.
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Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Wanger et al. (US 6,879,014).

Regarding claim 7, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- further including a layer of a dielectric material that covers the holes and is in the

propagation path of said optical input.

Wagner teaches in Figure 9 wherein an optical device is ultimately covered in an

insulating / passivating layer (801).
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including a layer of a dielectric material that covers the holes and is in the

propagation path of said optical input,

in the invention of Dickinson as taught by Wagner, for the purpose of passivating the

surface to protect the active device from external damage or environmental degradation.
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Claim 8 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Tabatabaie (US 4,814,847).

Regarding claim 8, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not teach:

- further including an avalanche region at one side of the MSPD, forming therewith an
avalanche microstructured photodiode (MSAPD).

Tabatabaie teaches on column 2, lines 18-45 teach an APD as a light sensitive device.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including an avalanche region at one side of the MSPD, forming therewith an

avalanche microstructured photodiode (MSAPD),

in the invention of Dickinson et al. as taught by Tabatabaie, for the purpose of using a

diode which is a very sensitive to light and thus allows for a highly sensitive device which can

detect minute amounts of light.
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Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Wang et al. (US 2010/0148318)

Regarding claim 13, Dickinson teaches the single-chip device of claim 1, however

Dickinson et al. do not teach:

- in which at least some of said holes are shaped as inverted pyramids.

Wang teaches in Fig. 6D and 7 holes that are inverted pyramid shaped.

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes are shaped as inverted pyramids,

in the invention of Dickinson et al. as taught by Wang, for the purpose of utilizing a

shape which could improve device sensitivity by altering the shape to have more surface area

presented to the normal and incoming optical signal.
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Claims 14-17 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et
al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Na et al. (US 8,319,241).

Regarding claim 14, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have triangular sections in planes transverse to said

layers.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have triangular sections in planes transverse to said

layers,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.
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Regarding claim 15, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have triangular sections in planes transverse to said

layers, with vertices within the intermediate layer.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have triangular sections in planes transverse to said

layers, with vertices within the intermediate layer,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Regarding claim 16, Dickinson teaches the single-chip device of claim 1, however

Dickinson et al. do not teach:
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- in which at least some of said holes have sidewalls that slope in planes transverse to

said layers.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have sidewalls that slope in planes transverse to

said layers,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Regarding claim 17, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have sidewalls with plural different slopes along

the inside walls of the holes.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have sidewalls with plural different slopes along

the inside walls of the holes,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Claims 20 and 21 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson
et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Sasahata et al. (US 2009/0225804).
Regarding claim 20, Dickinson teaches the single-chip device of claim 1, however they
do not teach:

- in which the holes are at least partly filled with a dielectric material.

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric

material, see paragraph 0050.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which the holes are at least partly filled with a dielectric material,

in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating

the surfaces to prevent mechanical damage or environmental corrosion.
Regarding claim 21, Dickinson teaches the single-chip device of claim 1, however they
do not teach:

- in which the holes are entirely filled with a dielectric material.

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric

material, see paragraph 0050.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which the holes are entirely filled with a dielectric material,
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in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating

the surfaces to prevent mechanical damage or environmental corrosion.

Claim 23 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Shan et al. (US 2007/0277869).

Regarding claim 23, Dickinson teaches the single-chip device of claim 1, however they
do not teach:
- in which at least one of the first layer, the second layer, and the intermediate layer

comprises a material represented by GexSii-x, where x is greater than zero.

Shan teaches in paragraph 0093 discusses SiGe in this manner for use as a light sensitive

pn junction device.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least one of the first layer, the second layer, and the intermediate layer

comprises a material represented by GexSii-x, where x is greater than zero,
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in the invention of Dickinson as taught by Shan, for the purpose of using a material with

high electron mobility which can aid in improving the sensitivity of the device.

Claim 27 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Ertel et al. (US 2013/0084044).

Regarding claim 27, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not teach:

- 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 (output electrodes contained within 115).

Ertel teaches in Fig. 1A:

- 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 (§ 0042), and
electrical contacts from the active electronic circuit configured to carry said processed output out

of the single-chip (I/O electrodes contained within 115).
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- 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,

in the invention of Dickinson et al. as taught by Benjamin, for the purpose of allowing for
electrical and optical means of input and output of information with a flexible light coupling

mechanism.

Claim 31 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Raj et al. (US 2013/0230272).

Regarding claim 31, Dickinson teaches the single-chip device of claim 1, however they

do not teach:
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- 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).

Raj teaches the use of ASICS ( 0054) and TIAs (] 0039) in optical electrical

communication (J 0028) arrangements.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- 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),

in the invention of Dickinson as taught by Raj, for the purpose of utilizing components

which aid in the transfer of information switching between the optical signal domain and the

electrical signal domain in a high frequency setting.

Claims 37 and 38 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson

et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
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2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Choi et al. (US 2010/0059789).

Regarding claims 37 and 38, Dickinson teaches the single-chip device of claim 1,
however they do not teach:

- further including a deliberately textured surface at a side of one of said first and second
layers facing away from the intermediate layer,

(and for claim 38) 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.

Choi teaches in many of the Figures including Fig. 9 which has one of the semiconductor
layers (300) having a textured surface (220) that is formed away from the active region /
intermediate layer (400), and further it is noted that the devices are on a nano scale and any
features present will be of the nano size, Kim teaches this in paragraph 0043, wherein the device
region is 426 or 325 nanometers, therefore a feature smaller than the device layer itself will be

smaller than the noted dimensions of Kim).
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including a deliberately textured surface at a side of one of said first and second

layers facing away from the intermediate layer,
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(and for claim 38) 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,

in the invention of Dickinson et al. as taught by Choi, for the purpose of increasing light

conversion efficiency.

Claim 40 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Sahura et al. (US 6,392,282).

Regarding claim 40, Dickinson teaches the single-chip device of claim 1, however they
do not teach:
- further including an isolation trench between the MSPD and the active electronic

circuit.

Sahura teaches in Fig. 3A wherein the locos shallow trenches are formed between

avalanche photodiode and the circuit active region.

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:
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- further including an isolation trench between the MSPD and the active electronic

circuit,

in the invention of Dickinson et al. as taught by Sahura, for the purpose of preventing

crosstalk between device intended to function separately.

Claim 42 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Tian et al. (US 2008/0080854).

Regarding claim 42, Dickinson et al. teaches the single-chip device of claim 1, however
they do not teach:
- wherein the optical input and the electrical output are each modulated at a frequency of

at least 30 Gigabits per second.

Tian teaches a device with optical signal frequency operating speeds as claimed in

paragraph 0022.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- wherein the optical input and the electrical output are each modulated at a frequency of

at least 30 Gigabits per second,

in the invention of Dickinson as taught by Tian, for the purpose of improving data

transfer rates in the device.

Claim 43 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Nakaji et al. (US 2009/0321868).

Regarding claim 43, Dickinson et al. teaches the single-chip device of claim 1, however
they do not teach:
- 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.
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Nikaji teaches in Fig. 5 and 6, a pin photodiode device with optical efficiencies reaching
as high 80 plus percent. Further the holes added by Kim would only improve the efficiency

above the 80 percent shown by Nikaji.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- 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,

in the invention of Dickinson et al. as taught by Nikaji, for the purpose of improving the

sensitivity of the detector.

Claim 44 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US

2016/0240718) in view of Firth et al. (US 2013/0114629).

Regarding claim 44, Dickinson et al. teaches the single-chip device of claim 1, however

they do not teach:

- further including a hermetic seal integral with the device.
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Firth teaches in paragraph 0057 where it is discussed that the optical and electrical

package is hermetically sealed.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including a hermetic seal integral with the device,

in the invention of Dickinson et al. as taught by Firth, for the purpose of preventing

mechanical damage or environmental corrosion.

Allowable Subject Matter
Claim 4 is objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims. While the prior art teaches using overlying layers over the device layers,
the prior art does not teach the overlying layer has holes that match with the holes of the device,
and therefore does not teach, “in which said overlying layer is present as a superstrate at one side

of said first, intermediate, and second layers, and contains said holes”.
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Claim 18 is objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims. The prior art does not teach, “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”.

Claim 19 is objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims. The prior art does not teach, “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”.

Claim 25 is objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims. The prior art does not teach, “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”.

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, 9 AM - 5:30 PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tom Thomas can be reached on (571)272-1664. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

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

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF

THE ISSUE FEE UNDER 37 CFR 1.313(c)

Application Number 15797821

Filing Date 30-Oct-2017

First Named Inventor Shih-Yuan WANG

Art Unit 2893

Examiner Name EDUARDO RODELA

Attorney Docket Number 5176/88184-CIP

Title

MICROSTRUCTURE ENHANCED ABSORPTION PHOTQSENSITIVE DEVICES

An application may be withdrawn from issue for further action upon petition by the applicant. To request that the Office
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § 1.17(h} and a
showing of good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c).

A grantable petition requires the following items:

{1} Petition fee; and

{2} One of the following reasons:

{a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or
claims to be patentable;

{b) Consideration of a request for continued examination in compliance with § 1.114 {for a utility or plant application only}); or
{c} Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a
CPA under 37 CFR 1.53(d).

Petition Fee

(e Small Entity

() Micro Entity

(O Regular Undiscounted

Reason for withdrawal from issue
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(O One or more claims are unpatentable

@ Consideration of a request for continued examination (RCE) {List of Required Documents and Fees)

O Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must
have power of attorney pursuant to 37 CFR 1.32(b)}.

RCE request,submission, and fee.

| certify, in accordance with 37 CFR 1.4(d)(4) that :
[ ] TheRCE request ,submission, and fee have already been filed in the above-identified application on

Are attached.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

O An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney
in this application.

(® An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.

(O Asoleinventor

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

(O Ajointinventor; all of whom are signing this e-petition

Signature /lvan S. Kavrukov/
Name Ivan S. Kavrukov
Registration Number 25161
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Application Number:

15797821

Filing Date:

30-Oct-2017

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

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:
PETITION FEE-37CFR 1.17(H) (GROUP II) 2464 1 70 70
RCE- 1ST REQUEST 2801 1 650 650
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 720
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U.8. Patent and Trademark Office; U.8, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1986, no persons are required to respond to a collsction of information unless it contains a valid OMB control number.

Attormey Docket Number | 5176/88184-CIP

Application Data Sheet 37 CFR 1.76

Application Number 15/797821

Tifle of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

The application data sheet is part of the provisional or nonprovisional appiication 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 slectronically and submitied to the Office ir electronic format using the Elecironic Filing System (EFS) or the
document may be printed and included in a papey 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
4 37 CFR 5,2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)
Inventor Information:
Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
8hih-Yuan WANG
Residence Information (Select One) (8 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 94306 | Countryi | us
inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Shih-Ping WANG
Residence information (Select One) () US Residency (O Non US Residency () Active US Mifitary Service
City | Los Altos | State/Province | CA | Country of Residencé | US
Mailing Address of Inventor: _
Address 1 38 3rd Street, Suite #307
Address 2
City tos Altos ] State/Province i
Postal Code 94022 f Countryi [ us
inventor 3
Legal Name
Prefix] Given Name Middle Name Family Name Suffix
M. Saif ISLAM
Residence Information (Select One) (® US Residency () Non US Residency () Active US Military Service

EFS Web 22,12
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Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

City | Davis State/Province } CA ] Country of Residencd | US

Mailing Address of inventor:

Address 1 3038 Mallorca Ln.

Address 2 ,

City Davis ] State/Province i CA
Postal Code | 95618 | Countryi us

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

Correspondence Information:

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

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

Customer Number 23432
Emall Address pdocketing@cooperdunham.com

Application Information:

Title of the Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
Attorney Docket Number| 5176/68184-CiP Small Entity Status Claimed [X
Application Type Nenprovisional

Subject Matter Utility

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{¢) and 37 CFR 1.57(3). Do not complete this section if
application papers incliuding a spedification and any drawings are being filed. Any domestic benefit or forelgn priority information must be
provided in the appropriate section(s) below (Le., “Domnestic 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).

Application number of the previously 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)

Regquest Not to Publish. | nereby request that the attached application not be published under
W 35 1.8.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 ancther country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.
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16308922 Continuation of 14943888 2015-11-17 95309805 2016-12-27
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 626484536~ 062081538 2014-11-18
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PTOIAIAE (11-15)
Approved for use through 04/30/2017. OB 0851-0032

U.&. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons ate required to respond 1o-a collection of information untess it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attormey Docket Number

5176/88184-CIP

Application Numbser

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, _ ‘ _ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number CYYYY-MM-DD)
14943888 Claims benefit of provisional 62080879 2014-12-11
Prior Application Status | Expired
' Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62100025 2015-61-05
Prior Application Status | Expired
' Fifing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62111682 2015-02-03
Prior Application Status | Explred
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62139511 2015-03-27
Prior Application Btatus | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 82153443 20156-04-27
Prior Application Status | Expired
L o _ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of pravisional 62154675 2015-04-29
Prior Application Stalus | Expired
» Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943858 Claims benefit of provisional 62157876 2015-08-D6
Prior Application Status | Expired
- Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62171815 2015-06-05
Prior Application Status | Expired
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943808 Claims henefit of provisional 62174498 2015-06-11
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PTOAIAMTS {11-15)
Approved for use theough 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papenwork Reduction Act of 1895, no persons are requirad to respond 1o a collection of information untess it containg a valid OMB control nurber,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

151797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
, S Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62176855 2015-06-15
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims bernefit of provisional 82182602 2015-06-21
Prior Application Status | Expired
: , Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 , Claims benefit of provisional 62188876 2015-07-06
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14843898 Claims benefit of provisional 62197120 2015-07-27
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claitns benefit of provisional 62199607 201 5—07-3{
Prior Application Status | Expired
» _ A Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62205717 2015-08-18
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62200311 2015-08-24
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14943898 Claims benefit of provisional 62213556 2018-09-02
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

14943808

Claims benefit of provisional

62232716

2015-08-25
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PTO/AIAI4 (11-15)
Approved for use through 08¢30/2017. OMB 0651-0082

U.S. Palent and Trademark Office; U.&. DEPARTIMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are requirsd to respond 1o a collection of information unless it contains a valid OMB contral nuimber,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Patented
Application . Prior Application Fiting Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15300922 Continuation of 14845003 20454447 2015-11-18 | 9525084 2016-12-20
Prior Application Status | Expired
) Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62081538 2014-11-18
Prior Application Status | Expired __
‘ ) Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
14945003 Claims hanefit of provisional 62000879 2014-12-11

Prior Application Status | Expired » ‘
, S Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62100025 2015-01-06
Prior Application Status | Expired
_ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Clairms benefit of provisional 62111582 2015-02-03
Prior Application Staius | Expired
‘ Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62139511 2015-03-27
Prior Application Status | Expired
Filing or 371{¢} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62153443 2015-04-27
Prior Application Status | Expired
. Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62157876 2015-05-06
Prior Application Status | Expired
; Filing or 371{(¢c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

14845003

Claims benefit of provisional

62154675

2015-04-29
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PTOIAIN1S (11-15)
Appraved Yor use through 0473002017, OMB 0651-0032

U.8. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, ne persons are required 1o respond 1o a coltection of information unless it containg a vatid OMB conteol number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Apptication Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | ~Expired—
_ , . , Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number CYYYY-MM-DD)
Prior Application Status | Expired
Filing or 371(c) Date
Application Numbsr Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62171915 2015-06-05

Prior Application Status

Expired

Filing or 371(c) Date

Applications Number Continuity Type Prior Appiicationn Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 621 74458 2015-06-11
Prior Application Status | Expired i
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14845003 Claims benefit of provisional 62175856 2015-06-15
Prior Application Status | Expired '
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provigional 62182602 2015-06-21
Prior Application Status | Expired
A ‘ } Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62188876 2015-07-06
Prior Application Status | Expired
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62197120 2015-07-27
Prior Application Status | Expired
) Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62199607 2015-07-31
Prior Application Status | Expired ;
Filing or 371{c) Date
Application Number Continuity Type Prioy Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62206717 2015-08-15
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PTOIALAME (11-15)
Approved for use through 0473072017, OMEB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valfid OMEB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Expired

Application Number

Continully Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

14845003

Claims benefil of provisional

62209311

2015-08-24

Prior Application Status | Expired
Filing or 871(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 62213556 2015-08-02

Prior Application Btatus | Expired
Flling or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14945003 Claims benefit of provisional 82232716 2015-09-25
Prior Application Status | Pending
; Filing or 371{(¢} Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Continuation in part of PCTUS2018/67977 2016-12-21
Prior Application Status | Pending
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUSZ2016/67077 Claims benefit of provisional 62415339 2018-10-31
Prior Application Status | Pending— Expired
, , 7 Filing or 371(c) Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIS2016/87977 Claims benefit of provisional 62270577 20464224 2015-12-21
Prior Application Status | Pending .
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
168797821 Continuation in part of 14847718 2015-11-20
Prior Application Status | Expired
‘ Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14947718 Continuation of PCT/US2014/039208 2014-05-22
Prior Application Status | Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2014/039208 Claims benefit of provisional 61826446 2013-065-05  2013-05-22
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PTOIAIA/ 14 (11-15)
Approved for use through 03/30/2017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond 1o a collection of information unless it containg a valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired ‘
- ) Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTS2014/030208 ‘ Claims benefit of provisional 61834873 2013-06-13
Prior Application Status | Expired
Filing or 371{¢} Date
Application Number Continuity Typs Prior Application Number (YYYY-MM-DD)
PCTUS2014/038208 Claims benefit of provisional 61843021 2013-07-04
Prior Application Status | Expired .
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS2014/030208 Claims benefit of provisional 61905108 2013-11-15
Prior Application Status | Expired .
: Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US18/87977 Claims benefit of provisional 62290381 2016-02-02

Prior Application Status

Expired

Filing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US16/67977 Claims benefit of provisional 62304907 2016-03-07
Prior Application Status | Expired
_ o : Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/LIS16/67977 Claims benefil of pravisional 82334934 2018-05-11
Prior Application Status | Expired
Filing or 371{(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS18/6797T Claims benefit of provisional 62338263 2016-05-18
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US16/67977

Claims benefit of provisional

82346850

2016-06:07

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Fiting or 371(c) Date
(YYYY-MM-DD)

PCTUB16/67977

Claims benefil of provisional

82359346

2016-67-07
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PTOIAIAG {11-15)

Approved for use through 04/30/2017. OME 0551-0032

.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Papenwork Reducion Act of 1885, no persons are required to respond 10 a collection of infonmation unfess it contains a valid OMB cantrol number,

5176/88184-CIP
157797821

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o - ; Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAJS 18167977 Claims benefit of provisjonal 62366188 2016.07.25
Prior Application Status | Expired ! 4_
Filing or 371(c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTIUS18/679TT7 Claims benefit of provisional 62368109 2016-07-28
Prior Application Btatus | Expired v
Filing or 371{c) Date
Applicationt Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims beneft isi 62374828 2016-08-13
Prior Application Status | Expired
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US18/67977 Claims benefit of provisional 62376860 2016-08-18
Prior Application Status | _Expired
Filing or 371(c} Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCT/US16/67977 Claims benefit of provisional 62380384 2016-08-27
Prior Application Status | Expired T
o A v B Filing ur 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims benefit of provisional 62383391 2016-09-03

Prior Application Status

Expired

Fii'rng or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS16/67977 Claims benefit of provisional 62383479 2016-08-04
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTAS16/67977 Claims benefit of provisional §2394222 2016-08-14
Prior Application Status | Expired
‘ Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US16/67977

Claims benefit of provisional

62388607

20160923
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PTOIAIAMS (11-15)

Approved Tor use {hrough 0473072017, OME 06510032

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

Under the Papenvork Reduction Act of 1985, no persons are required (o respond 1o a collection of information unless it contains & valid OMB control number,

5176/88184-CIP
15/797821

o Attormney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Expired
o , S Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUSIB/67OTT GClaims benefif of provisional 62401126 2016-05.28
Prior Application Status | Expired !
‘ Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
PCTIUS16/87877 Claims benefit of provisional 62406899 2016-10-12
Prior Application Status | Expired .
Filing or 371{c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTIUS16/67977 Claims benefit of provisional 62414671 2018-10-29
Prior Application Status | Pending
Filing or 371{c) Dals
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62485734 2017-03-01

Prior Application Status

Pending

Filing or 371{c} Dale

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 82474179 2017-03-214
Prior Application Status | Pending
» , , o Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62484474 2017-04-12
Prior Application Status | Pending
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
156797821 Claims benefit of provisional 624876086 2017-04-20
Prior Application Gtatus | _Pending ;
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)

16rerszl

Claims benefit of provisional

62488998

2017-04-24

Prior Application Status

Pending

Filing or 371{c} Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional £2500581 2017-05-03
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PTOIALRI 14 (11-15)

Approved for use through 04/30/2017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paparwork Reduction Act of 1985, no persons are required to respornd 1o a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CiP

Application Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status | Pending
_ - Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 i efif of provisional 82805974 2017-05-14
Prior Application Status | Pending _
Flling or 371{c) Date
Application Number Continuity Type Prior Appilication Number (YYYY-MM-DD)

16787821

Claims benefit of provisional

62500093

2017-05-20

Prior Application Status

Pending .

Filing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62510248 2017-06-23

Prior Application Status

Pending..

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Claims benefit of provisional 62514889 2017-08-04

15797821
| Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15797821

Ciaims benefit of provisional

62521804

2017-06-18

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62522189 2017-06-20
Prior Application Status | Pending
Filing or 371(c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15797821

Claims benefit of provisional

62527962

2017-06-30

Prior Application Status

Pending

Filing or 371{(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62530281 20170709
Prior Application Status | Pending :
Fiting or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
156797821 Claims benefil of provisional 62533078 2017-07-16
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PTOIAIAILS (11.-15)

Approved fot use through 04/30/2017. OMB 0651-0032
U.8. Patent and Trademark Office; U.§. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required (0 respond 1o 2 colfection of information unlegs it containe & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

5176/88184-CIP

Appiicaﬁon Number

15/797821

Title of Invention

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

16797821

826533603

2017-07-17

Claims benefit of provisional

Prior Application Status | Pending .
: Filing or 371(c) Date
Application Number Cantinuity Type Prior Application Number (YYYY-MM-DD)
16797821 Claims benefit of provisional 62536801 2017-07-21
Prior Application Status | _Pending
: Filing or 371{c) Date
Applications Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims benefit of provisional 62640524 2017-08-02
Prior Application Status | Pending
Filing or 371(¢) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797821 Claims banefit of provisional 62542243 2017-08-07
Prior Application Status | Pending ]
Filing or 371{c) Date
Application Number Continuity Type Prior Appiication Number (YYYY-MM-DD)
16797821 Claims benefit of provisiongl 62547728 2017-08-18

Prior Application Status

Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15787821 Claims benefit of provisional 62553844 2017-09-02

Prior Application Status

Pend

Fiiing or 371{c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15797824 laims b i rovisional 62556426 2017-69-10
Prior Application Status | Pending
Filing or 371{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

18797821

Claims benefit of provisional

£2661869

2017-09-22

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
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PTOIAIAITS (11.15)
Approved for use theough 04730/2017. OMB 0651-0032

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

Under the Papanwork Reduction Act of 1895, no persors are requirgd to respond 1o a collection of information unfess il contains a valid OMB control number,

Attormey Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data shest
constitutes the claim for prionity as required by 35 U.S.C. 1189(b) and 37 CFR 1.55. When priorily is daimed to a foreign application
that iz eligible for retrieval under the priority document exchange program (PDX)’ the information wili be used by the Office to
automatically attempt retrieval pursuant 1o 37 CFR 1.55(1)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the partivipating foreign inteflectual
properly office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number coum;ryi Filing Date (YYYY-MM-DD) Access Codej(if applicable)

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

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

This application (1) claims priority fo or the benefit of an application filed before March 16, 2013 and (2) also

contains, or confained at any time, a claim to a claimed invention that has an effactive filing date on or after March
[] 18, 2013. '

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

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTOIAIAS (11-15)

Approved for use through 0473072017, OMB 0851-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1998, no persons are required to respond o a collection of information untess it containg a valid OMB control number.

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of invention . | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Authorization or Opt-Out of Authorization to Permit Access:

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

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

apphwtxon After the mntial filing of an applxcatlon an Apphcation Data Sheet cannot be used to prov;de or rescmd
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/BS must be used as appropriate.

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

A. Priority Documen X) - Untess box A in subsection 2 {opt-out of authorization) is checked, the
undersigned hereby gra thority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean intelle erty Office (KIPO), the State Intellectual Property Office of the People’s Repubiic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multitateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access 1o: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestie application to which priority or benefit is claimed by the
instant application and its refated bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.8, Appli to EPD - Unless box B in subsection 2 (opt-out of authorization; is checked,
the undersigned hereby gr: ority {o provide the EPQO access {o the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

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

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

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

B. Applicant DOES NOT authorize the USPTO {o transmit to the EPO any search resuits from the instant patent
[] application, If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Wek 2.2,12
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PTOIAIAA (11-1D)

Approved Ter use thraugh 04/30/2017. QB 0651-0032

U.B, Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Applicant Information:

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

Applicant 1
if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representalive who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person {o whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

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

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

if applicant is the legal representative, indicate the authority o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name WaWsSens, Davices Inc.

Mailing Address Information For Applicant:

Address 1 WEWSers, Devices inc.

Address 2 4548 El Camino Real, Suite 215

City Los Altos State/Province CA
Country | Us | Postal Code 94022
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 22,12

Samsung Exhibit 1003, Page 201 of 903



PTOIAIA4 {11-15)

Approved for use through 0473072617, OMB 0651-0032

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

Under the Papenvork Reduction Act of 1995, no persons are required to respond 1o a collection of information untess it contaims a vatid OME control number,

Attorney Docket Number | 5176/88184-CIP
Appication Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention | MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Assignes 1

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

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

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

entity (e.g., corporation or associé%féﬁi If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given

power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventar-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/lvan 8, Kaviukov/ Date (YYYY-MM-DD)| 2019-03-14

First Name | Jvan Last Name | Kavrukov Registration Number | 25,161

Additional 8Signature may be generated within this form by selecting the Add button.

EFS Weh 22,12
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PTOIAA/S (11-18)

Approved for use through 0473002017, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Undar the Papenvork Reduttion Act of 1985, no persons are required (o respond to a collection of information unless it containg a valid OMB control number,

Attorney Docket Number | 5176/88184-CIP
Application Number 15/797821

Application Data Sheet 37 CFR 1.76

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

This collection of infarmation is required by 37 CFR 1.76. The information is required fo obtain or retain a benefit by the public which
is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complets, including gathering, preparing, and submitting the completed application data
sheet form fo 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 raducing this burden, should be sent 1o the Chief Information Officer, U.S. Patent and
Trademark Office, U8, Departmernt of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. S8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 22,12
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PCT/US2018/057963 15.01.2019

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

88184-CIP-PCT ACTION as well as, where applicable, item 5 below.
International application No. Intemational filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US18/57963 29 October 2018 (29.10.2018) 30 October 2017 (30.10.2017)

Applicant

W8&Wsens Devices Inc.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 94 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
IZI the international application in the language in which it was filed.

D a translation of the international application into which is the language off
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. E] This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. [:j With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. L__] Certain claims were found unscarchable (see Box No. 11).
3. D Unity of invention is lacking (see Box No, I1i).

4. With regard to the titlc,
the text is approved as submitted by the applicant.
D the text has been establishicd by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the texl has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 4
[:] as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characierizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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PCT/US2018/057963 15.01.2019

INTERNATIONAL SEARCH REPORT International application No.
PCT/US18/57963

A. CLASSIFICATION OF SUBJECT MATTER
IPC - GO02B 1/00; HO1L 31/00, 31/02, 31/0248, 31/0352 (2018.01)

CPC -
G028 1/002, 1/005, 6/42; HO1L 31/00, 31/0236, 27/144

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document . s

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

See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2017/0194522 A1 (WANG, S et al.) 6 July 2017; figures 42, 44 & 52, paragraphs [0037], 1-18
[0041], [0094], [0150}, [0163), [0171]-{0172).. [0217), [0200), [0222)-[0223}, [0225], [0231},
[02371, {0246), [0262], [0288], [0316]-{0317], {0331], [0341], claims 81-82, 86 & 91
A US 0,360,554 B2 (FACET TECHNOLOGY CORP) 7 June 2016; abstract, column 9, lines 1-25, {1-18
claim 1
A US 8,728,847 B2 (MARUYAMA, Y et al.) 20 May 2014 ; abstrct, column 7, lines 30-65, claim 1 {1-18
D Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited 1o understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international  “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

g":gi;loree:stg?lh(ﬂ; lhzc?}:gé:)catnon date of another citation or other wyn document of particular relevance; the claimed invention cannot be

o P 1 (as Sp . L consiered to involve an inventive step when the document is

0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  « g

the priority date claimed document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
09 December 2018 (09.12.2018) 'I 5 JA N 2@19
Name and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Attn: ISAJUS, Commissioner for Patents Shane Thomas
P.0O. Box 1450, Alexandria, Virginia 22313-1450
. PCT Holpdesk: 571-272-4300
Facsimile No. 571.-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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Electronic Acknowledgement Receipt

EFSID: 35424122
Application Number: 15797821
International Application Number:
Confirmation Number: 1009
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
Receipt Date: 14-MAR-2019
Filing Date: 30-0CT-2017
Time Stamp: 14:55:24
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $720
RAM confirmation Number 031519INTEFSW00001293033125
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.)
31579
1 Petition automatically granted by EFS petition-request.pdf no 2
ea331bc35e67e184ebe54a952373f633f30
b9ef3
Warnings:
Information:
1350078
5 Request forContngltzjed Examination 88184-CIP--RCE.pdf o 3
( ) 8111b632cb3047ad8f8f33e0601892bec79
ad724
Warnings:
Information:
253955
3 88184-CIP--IDS.pdf yes 6
e8bb898501fe7e262953ed6f80773b961€7|
6ed0a
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form {(SB08) 3 6
Warnings:
Information:
208894
Other Reference-Patent/App/Search 2018July16_EuropeanSearchRe|
4 no 5
documents port_158615930.pdf
bB839c81d37d5b68a7677d 102046947519
Warnings:
Information:
1274464
5 Other Reference-Patent/App/Search 2019Jan8_officialAction_JP201 no 17
documents 6-515097.pdf
94f566€294360c9ded4bofe19c590c7fe064]
485e
Warnings:
Information:
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PCTUS2018043289_2019Feb12

112340

6 Non Patent Literature no 2
_ISR.pdf
6605a21221d02de3394e5423f434376€929
6c95d
Warnings:
Information:
106604
7 Non Patent Literature PCTUS2018057963_2019Jan15 no 2
_ISR.pdf
d9f047b7de4371927224eb1e4d42c7e843
ac245
Warnings:
Information:
668621
8 Foreign Reference JP2003142778A.pdf no 21
3c867f0f4d18fc68d4d7cd9a377c3ccf39864a)
cl4
Warnings:
Information:
978881
9 Foreign Reference JP2012502466A.pdf no 23
c1fce1319fa1747db3c7d69c8d991536¢d 1]
89c6
Warnings:
Information:
467038
10 Foreign Reference JP6-53424.pdf no 8
bb42d02e45da0f7cfd114f3bd98fbbd7e454
Warnings:
Information:
582404
Ackert_10Gbpssiliconwaveguid|
11 Non Patent Literature . . & no 8
integratedinfraredavalancheph
. ad0e0b31d6b40bf28b1bc20f59088420c83
otodiode.pdf 9dadc
Warnings:
Information:
1226459
Houng_CharacterizationoftheN
12 Non Patent Literature anoporousTemplateUsingAnod| no 8
icA|uminaMethod_pdf faf229abfec2d0c141eab81c225429945¢f41
Warnings:
Information:

Samsung Exhibit 1003, Page 208 of 903




413468

Amendment Submitted/Entered with .
-CIP-- : 9
13 Filing of CPA/RCE 88184-CIP--Petition.pdf no

8681745a08680ce44105c80662eeal8f892f|
412

Warnings:

Information:

2379317

14 Amendment Submitted/Entered with 88184-CIP_correctedADS.pdf no 20

Filing of CPA/RCE
0bd02fd19bac7edeB4a657703d53fa289b8
elfoe

Warnings:

Information:

32352
15 Fee Worksheet (SB06) fee-info.pdf no 2
7daae4184632099205fef6af14113995ae57|
8eb2
Warnings:
Information:
Total Files Size (in bytes): 10086454

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date : March 14, 2019

In re Application of :
DECISION ON PETITION

UNDER CFR 1.313(c)(2)

Shih-Yuan WANG

Application No : 15797821

Filed : 30-Oct-2017
Attorney Docket No: 5176/88184-CIP

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed March 14,2019 , to withdraw the above-identified
application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for

continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being referred to Technology Center AU 2893 for processing of the request for continuing examination
under 37 CFR 1.114.

Office of Petitions
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1. Title of Invention
A SEMICONDUCTOR OPTICAL COMPONENT AND A METHOD OF FAHBRICATING

r

2.Claims
1. A samiconductor ontical componant including @ semiconductor material

confinerment layar containing occeptor dopants such thot the doping is p-type
daping, in which component said confinament layer is deposited on another
semiconductor layer and defines a plane parallel to said other semicoaductor
layer and the p-type doping concentration of said confinament layer has at least
one gradient significantly different from zero in one direction in said plane.

2. The semiconductor optical component claimed in claim 1 wherein said one
direction is the light propagation axis.

3. The semiconductor vptical component claimed in claim 2 wherein the sign of
soid grodient is negative.

4, The semiconductor optical compeonsnt claimed in claim 3 wherein said
semiconductor material further contains donors ot a concantration lower than the
acceptor concantration over the whole of said one direction.

5. The semiconductor optical componant claimed in daim 4 whersin soid acceptors
are chosen from zing, magnasium and cadmium,

6. The semiconductor optical eampsonant claimed in claim 4 wherein soid donors
are chosen from silicon and sulfur.

7. Tha semiconductor optical component claimed in cloim 1 wharein said
sermiconductor material is chosen from alloys based on matarials from columnis)
' and/ar V of the periodic tabla of the slemants, such as alloys hased an InP
and GaAs.

8. The semiconductor aptical component claimed in caim 1 in the forin of a
tapered guide samicondudor oplical amplifier including a tapered optical guide
dispasad along the light propagation axis betwaen an entry face ond an exit
face, which tapered guide includes o cross saction region having a constent
surface area, referrad to as the constant section region. for monomode
nropagation of said light, said constant section region laads to o cross saction
region having an increasing surface area, referred to as the increasing section
region, for reducing the opfical pawer density of said semiconductor optical
arplifier, said confinament layer is part of soid optical guide, and said gradient
is negative and situgtad along said propagation axis inside samid increasing

sectian region.
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9. The samicendudtor opfical componant claimed in duim 8 whercin soid gradient
is situated over the whaole of said increasing section region.

10. The semiconductor eptical component caimed in claim 8 wherein said p-type
doping cencantration is af a minimum ot said exit face.

11. The sericonductor optical c;amp@neni claimed in claim 10 wherein said
minimum  cencentration is from 107 em™? {0 10% om? and proferably
substantiolly equal o 3 x 10'7 em™.

12. A method of fabricating o samiconductor optical cornponent as daimed in any of
claims 1 to 7, including the fallowing steps:

- a masking step by depositing a silica iype dielectric moterial masking layer
cnto another semiconductor layer,

- a step of partial eliminatfion of said masking layar 1o create an opening
exposing said other layer, and

- o step of depositing soid confinemeni layer, in which said confinemeant
layer is daposited selactively in said opening.

i3, The component fab:ication method claimed in claim 12 further including a step
of tatal suppression of said mosking layer after said step of depositing said
confinemnent layer.

14, The component fabricotion method daimed in caim 13 further including a step
of partiol suppression of said confinement layer affer said step of total

suppression of said masking layer.
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3. Detailed Descrintionof [nvantion
CROSS-REFERENCE TO RELATED APPLICATIONS
This application is based on i'ranch Patent Application Na. 01 11 638 filed

September 5, 2001, the disclosure of which is hereby incorporated by reference

iherate in its anfirety, and the prioriiy of which is heraby claimed under 35 U.5.C.
§119.
BACKGROUND OF THE INVENTION

Fizld of the invention

The present invention relafes to semiconductor optical components, and
mara particvlarly t0 a semicanductor aptical compaenent comprising a p-tyse doped
semiconductor material confinement laysr, and to a method of fobricating this type of
componant,

Dascription of the priar ar

A semiconductor optical component, such as o semiconducter ontical
ampliiier, s often used in prior art pumping sources rated at a few wats for
amplifying wavelength division multiplex (WDM) optical signals by means of an
optical fikar, in particular for Rarnan amgplification of such signals. The operation of
this kind of amplifier is based on the uss of an active layer which, once supplied wiih
current, amplifies an injected optical wava, generally at a wavelength from 0.8 pm ta
1.6 um, as it propagates. ‘

A semiconductor optical component has a confinement layer disnosed on
top of tha active layer and contributing to guiding the wave propagating in the
component, The confinernent layer is a layer of o semiconductor material containing
clectron acceptors ¢realing positive fres carriers known as holes. The holes then
account for the greater part of the elecirical conduction: the deoping is referred to as
p-tyne doping, which among other things yiclds @ semiconducter confinemant layar
of lower elactrical resistance than the infrinsic resistance of the semicanductor, which
in particular avoids ovarheating of the component and ensuras good injaction of
current info tho active layer. However, this kind of daping infroduces losses in the
optical component, for example thraugh photoabsorption. This is because the holes
are ahle io absorb photons eniitted by the active layer, thus limiting the outfical power
available from the comporent.

The confinement layer defines a plane parallel ic the aclive layer. In modern

componants, the concentration of p-type dopants is uniform in this nlane. To fix the
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value of the concentration, a compromise is therefora arrivad at fo abtoin the lowest
possible resistance and at the sama time tha lowest possible overall losses.

he probability of photauhsarption increases with the optical power, i.e. with
ihe number of photens, Accordingly, for o given concentration of p-type dopants, the
losses generated are greatar in some regions of the optical compenent. Similarly, the
intrinsic resistance of the confinement layer can vary locally, for example if the
thickness or the width of the layer varias.

An gbjert of the nresent invention is therefore to provide a semiconductor
opfical component comprising a p-typa doped semiconductor confinement layer
having opto-elecirical propariies that are opfimized in each region in ordar to
improve tha parformance of the component.

UMMARY QF THE INVENTION

To thic end, the oresent invention proposas a semiconductor optical
womponent including ¢ semiconductor material  confinement layer containing
accsptor dopants such that the doping is p-typa doping. in which componant the
confinement layer is deposited on ancther semiconductor layer and dafines a plane
parallel to the other semicanductor layer and the p-type doping concentration of the
confinement layer has ot lzast one gradient significantly differant from zero in one
direction in the plane.

The gradienifs) are determined as a function of the local electro-aptical
propartias requirad in the semiconductor optical component according to the
invention.

The directian can advantagoously be the light nropagation axis, the optical
powar varying along that oxis.

According to the invention, the sign of the gradieni can be nagative, which is
advantageous in o region necessitating minimurn optical losses.

In one embodirment of the invention, the semiconducior material Turther
contains donors whese concantration is lower than the conzenirotion of the accaptors
over the whole of tha diredtion so that thz doning remains of the p-type.

In this configuration, the p-type doping concentration carrespends 1o the
difference batween tho acceptor concenfration and the donor concentration. The
doping gradient can thus be obtained from a donor cencentration gradient.

The acceptors are preferably chosan from zinc, magnesiurm and cadmium
and the donors are preferably chosen from silicon and sulfur,

According to the inveniion, the semiconductor matarial can be chosen from
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alloys based on materials from column(s} Il ond/or V of the periedic table of the
elaments, such as alloys based on InP and GaAs,

n one praferred embadiment of the invention, the component is a taperad
guida semiconductor optical amplifier including a tapered opfical guide having o
langth L along tha light propagation oxis disposad batween an entry face and an axit
face, the toperad guide including a cross section region having a constant surface
areq, referred to as tha consiant saction ragion, fer monamode propogatfion of light,
the constant section ragion leading to a cross section region hoving an increasing
surface orea, referred fo os the increasing section region, in order to reduce the
optical power density of the semiconductor optical amplifiar. Also, the confinement
layer is part of iha optical guide and the grodient is negaiive ond is in the increasing
section region along tha propagation axis,

The surface araa of the incraasing seclion region is greater than that of the
canstant saction region so that the resistance in the increasing section region is less
than that in the constant section region. Moreover, as the optical power increases
from the entry fuce 1o the exit face, the opfical losses are ligute to be greater in the
increasing szction raginn. it is therafore advantageous to reduce the p-iype doping
concentration in that region.

in one configuration of this laiter embodimant, the gradient is situaied over
the whole of the increasing section region fo optimiza the parformance of the
component according to the invention.

To increase the optical power availoble from the component according to
tha ivention, the p-type doping concentration can advantageously be at a minimum
at ihe exit face.

i‘urthermore, in this latter embeodiment, the minimum concentration is from
107 cm® 10 10"® em™® and is preferably substontially aquol to 3 x 107 em™.

The invention also proposes a method of {abricating a semicenductor optical
componant accarding to the invention, the methed including the following sieps:

- @ masking step by devositing a silica type dieleciric material masking layer
anto another samicenductor layer,

- a step of partial elimination of the masking layer to create an opening
exposing the other layer, and

- a stap of depositing tha confinement luyer, in which the confinement layer
is deposited selectively in the opening.

The canfinemant layer in accardance with the invention is selactively
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deposited over the opening using the selective area growth (SAG) techiniqus
described in the papar by AM. Jones ot al. "Growth, Choracterization, and Modeling
of Ternary InGoAs-GaAs Quantum Wells by Salective Area Matalorganic Chemical
Vapor Deposition", lournal of Electronic Materials, Vol. 24, N° 11, 1995, pages
1631-1635. Tha SAG technique is based on tha fact that CaAs or Inf fype materials
ara not deposited on a silico oxide mask and therefore diffuse toward the
semiconducior substrate.

The method cccording to the invenfion can further include a step of fotally
suppressing the masking layer aftar the stap of depositing tha confinement layer.

The methiod of fabricating @ componant in accordance with the invention
can include a step of partly suppressing tha confinement layar affer the totol
suppression step.

The features and objects of the present invenfion will emerge from the
following datailed description, which is given with reference to the accermpanying

drawings, which are provided by way of illusteative and non-limiiing axample.

DETAILED DESCRIPTION QF THi: PREFERRED EMBODIMENT

Throughout tha following description, the term “layer' can designata a single

layer or a stack of loyars fulfilling the same funetion.

Figure 1 is a diagrammatic plan view of a tapered guide semiconducior
aphical amplifier 10 according to the invenfion which it usad, for example, in a
pumping source for amplifying WDM signals by means of an optical fiber using
Raman omplification or an erbium-doped fibar amplifier (EDFA).

The tapered guide semiconductor optical amplifier 10 includes o tapsrad
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optical guide G {shown in dashed oulling) of length L squal to approximataly 2 rmm
olong the light propugation axis Z. The aptical guide G is disposed between an entry
face Fa of width Lo equal to approximataly 2 pm and an exit face Fs of width Ls equal
to approximately 6 pm. {ha guide G includas a ragion R, of length L; having a cross
saction S, of constant surface area, also referred to as the constant section region, far
moenoemode propagation of light,

The region R, loads to a region R; of length |, equal to ¢ few hundred
microns and having a cross seclien S; of increasing surfoce area, also referred to as
the increasing seciion region, for reducing the opticol power density of the
semiconductor optical amplifier 10.

rhe taperad ouwfical guide G is the region af the heart of the invention.

Accordingly, figure 2 is a diagrammatic sectional view of the topered optical
guide of the taperad guida semiconductor aptical amplifier from figure 1 in o plans
perpandicular to theo faces of the guide G.

The tapsred ootical guide G indudes a GaAs suppert 1 on which ore
deposited, by the rmetal organic vapor phase epitaxy (MOVPE) pracaess:

- o lower copfinement layer 2 of a semiconductor alloy based on InP or
GaoAs doped with electron donars, end thus of the n-type,

- a semiconductor buffer layer 3, far encouraging the growth of subssquent
layers,

- on activa layer 4 of a samiconductor alloy hased on InP or GoAs infanded
ic amplify light, and paossibly incorperating quantum wells ,

- onother semiconductor layer 5, referred o as a protection layer, having o
ihickness of the order of 0.1 pm,

an n-#ype doped confinement layar 6 dccording to the invention of a
semiconductor alloy based cn InP or GaAs, whose thickness varies longitudinally
from approximctely 0.3 pm to approximately 1 num,

- a semiconducter layer 7, raferred to as the contact layer, which is strongly
p-type doped and conkributes to corract injaclion of on eleetric current, and

- a metal metalization Yayer 8.

Tha confinement layer 6 contains zinc electkron acceptars A and a lower
concantration of silicon electran donars D. The p-type doping concentration n,
correspends to the difference betwzen the concentration of acceptors A and the
cencentration of donors D.

Figure 3 shows a curve 11 representing the p-type doping concentration
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profile n, of the confinement layer 6 as a function of the length L of the tapered
optical guide G dlong the propagation oxis Z.

The conceniration n, is substartially constant in the region R, and therefore
over the whole of tha length L,. It is typicolly equal fo approximately 7 x 10" em™?.
The concentration n, decrsases substantially Hinaarly in the region R, and therefore
has a constant negaiive gradient along the light propagation axis Z. The minimum
value of the p-type doping concentration is found at the exit face Fs (see figura 1) at
Z = L and is substanticlly equal to 2 x 107,

Figuras 4 to 8 show the steps of a methad of fabricating the tapered guide
semiconductor optical amplifier from figure 1.

Fiqure 4 shows o longitudinal section of the tapered guide semiconductor
optical amplifiar 10 obtained aftar a series of successive MOVPE dapositions en the
sama face of a GoAs support 1: '

- deposition of the lowor confinement layer 2,

- deposition of the buffer layer 3,

- deposition of the active layar 4, and

- depositian of the pratection layer 5.

The process then includes a masking stap of depositing a masking layer 12
of a silica type distactrie material onto the protection loyer 5 by the plasma enhanced
chemical vaper deposition {PECVD) procass.

Figure 5 is a plan view of the sermiconductor optical amplifier 10 obtained
affer a step of partial slimination of the masking layer 12 ta craate an opening O
above the protection layar 5.

Tha opening © includes a first area Zo, having o cross section SO, of
constant surface area. The width lo, of the constant surfece area is of tha order of
10 um. The opening O also includes on area Zo, having o cross saction 5O, of
increusing surface area. Tha width log of the incrensing surface area of the edgo B of
the opaning O is of the order of 20 pm ta 50 pm. The length LO of the opening O is
subsiantially greater than the length L of the optical guide C.

A region Rg which corresponds to the ragion containing the confinement
layer & when the semiconductor optical amplifier is finished is shown in dashed
outling in the opening O.

Figure 6 is a plan view of the semicanducter optical amplifier 10 obtained
after o step of MOVPE deposition of the confinement fayer 6.

The coanfinement layer 4 is deposited selectivaly over the opaning O by the
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SAG technigus. The InP or GaAs does not adhere to the silica, and therefere diffuses
latarally toward the opening Q. Tha area Zo, being rnarrower than the orea Zo,, the
diffusion is graater in the orea Zo, with the rasult that the avorage growth speed v, in
the area Zo, can be approximately twice the average growth speed v,

For exomplz, v, and v, are raspactively equal to 2 pm/h and 1 pm/h when
the semiconducter apiical amplifier is at a tamperaturs of the order of 600°C and for
a given flux containing In and P ar Ga ond As. For a depaosition fime of the order of
30 minutes, tha average thickness of the layer é in the arcas Zoy and Zop is
raspactively equal to approximately 1 pm and approximately 0.5 um.

Furtherimore, to produco the p-type doping, a flow comprising accaptors
such as zing, such as o flow of disthy! zinc, and e flow comprising donors D such as
silicon, such as a flow of silone, are added to tha flow of InP or of GoAs.

The zinc conceatration is virtually indspendent of the growth speed, and is
therefore alse virtually identical in the areas Ze, and Zo,. On the other hand, the
silicon concentrafion is inversely proportional fo the growth speed v, v, and is
therefors greater in the area Zo, and at o maximum at the edge B,

The p-type doping concentration n, is tharefore substantiolly constant in the
regiorn Zo, along the axis Z and is equal to approximately / x 10" em®. The
concentration n, has a constant negative gradient in the region Zo, along the axis Z.
The concenteation n, at the edge B is substantially of the order of 3 x 10" em™.

Figure 7 is a plan view of the semiconductor opfical amplifier 10 ebtained
after a step of total suppression of the masking layer 12 following ihe step of
depositing tha confinemant layer 6.

Figure 8 is an elevation view of the semiconducter optical amplifier 10
ohtained after a step of partial suppression of the confinemant layer 6 outside tie
region Rg in order to limit the confinemeni layer 6 in the opfical guide C.

The above steps are followed by a series of conventional depositian,
masking and etching staps to obtain the semiconductor optical amplifiar 10

The invention can equaily be applied to o semiconduciar optical component
incduding on optical guide of constant cross section and to all cotegories of
samicondudior optical ainplifiers: buried ridge semiconductor optical amplifiers, gain-
guided semiconductor optical ampliiisrs, and index-guided semiconducior optical
amplifiers.

The invention can alse be employed in optical components for which the

raquired current density is non-unifarm, such as somne Mach Zehnder interferometer
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structure cormponents. In this way, the invention can be substituted for a solution
based on o distributed alsctrode.

Furthermore, thc shapa of the opaning Q is chosen as o fundion of the
gradients required in accordance with the invention. The gradient(s) can be constant
or vary in the chosen diraction.

[he cross section{s) of an opfical guide of a semiconduclor optical

componant according to the invention can be ractangular or trapezoidal.

4. Briasaf Doascription of Drawings

Figure 1 is u diogrammatic plan view of o topered guide samiconducter
optical amplifier according to fhe invention.

Figure 2 is o diagrammatic sectional view of the opfical guide of tha tapered
guide semiconductor optical amplifier from figurz 1 in a plane perpendicular io the
taces of the guide G.

Figure 3 shows the p-lype doping concenirotion niofile of o confinenient
layer of the optical guide from figure 2 as a function of the length of the optical guide
along tha light propagation axis Z.

riguras 4 to 8 reprosent steps of a fabricaiion method in uccordance with
tha invention for fabricating the taperad guida semisonductor opfical amplifier from

tigure 1.
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1. Abstract

A semiconducior optical compenent is disclosed which includes a semiconductor
material confinement Joyer containing acceptor donants such that the doping is p-
type doping. The confinernant layer is deposited on another sariconductor layar and
defines a plane parallel to the other semiconductor layer. Furthermore, the p-type
doping concentration of the confinement layer has al least ene gradient significantly
differeni from zero in one direction in the plane. A methed of fabricating the

componant is also disclosad.

2. Representative Drawing
Fig. 1
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The prasent invention provides a »
photodiode comprising a p-i-n or pn 5 3
junction at least partly formed by firstang T
sacond regions (2} made of U |
semiconductor materials having opposite
conductivity type, whersin the p-n orpn
junction comprises a light absorption
ragion {11} for generation of chargs ‘
carriers from absorbed light. One ssction " Fig. &
of the p-tn or pn junction is comprises by

one or more nanowires {7} that are spaced apart and amanged 1o collect chargs
carriers generated in the light absorption region {11). Al least one low dopad region
{10} made of a low dopad or infrinsic semiconductor malsrial providad batwesn the
nanowiras {7} and one of said first region {1) and said second region {2} enablas
custom made light absorplion region andfor avalanche multiplication region of the
active region {8},
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HoshbicHEoRashbdPEHERIKEBEIRTERVWIEKERI S EEZISNS.,. R
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HBEFALZIDPBZ T FPHA A —FEEBWNICRIHTHAOD, H2ak, F/ 714795
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CHEHISHHN T+ P A+ —PFRFGZWHRNICRIKTH .
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20 Sept 2006 (20.09.2006), abstract, paragraphs
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HO1L 21/103 (2006.01)
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Download your patent documents at www.prv.se

The cited patent documents can be downloaded:

e From "Cited documents" found under ocur online services at
wwW.prv.se (English version) .

s From "Anf#rda dokument™ found under "e-tjanster"” at
www.prv.se (Swedish version)

Use the application number as username. The password is

ZEUDHZVHWP.

Paper copies can be ordered at a cost of 50 SEK per copy from
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
88184-CiP-1-PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/nonthtyear)
PCTIS16/43289 23 July 2018 (23.07.2018) 1 21 July 2017 (21.07.2017)

Applicant

W&WSens, Dsavices Inc.-

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18, A copy is being transmitted to the International Bureau.

This international search report consists of a total of «ng “Sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis oft
]E the international application in the language in which it was filed.

D 4 translalion of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international scarch report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. E] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.
2. D Certain claims were found unsearchable (see Box No. I1).
3. D Unity of invention is lacking (see Box No. IH).

4, With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as tfollows:

5. With regard to the abstract,
g the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. {V. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,

a. the figure of the drawings to be published with the abstract is Figure No. 2 -

D as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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PCT/US2018/043289 12.02.2019

International application No.
PCTIUS18/43289

A. CLASSIFICATION OF SUBJECT MATTER

IPC

CPC -
HO1L 31/105, 31/1075, 31/02024, 31/035281

- HO1L 31/105, 31/107, 31/0352, 31/0232, 27/144; G0O2B 6/122, 6/136 (2019.01)
, 31/02005, 31/02327, 27/1443; G02B 6/122, 6/136

According to International Patent Classification {(IPC) or to both national classification and [PC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2016/03073939 A1 (WANG, S et al.) 20 October 2018; entire document 1-6, 9-14, 17-18, 21-23,
; 25-30, 33, 35-47, 49
- ;-8, 15-16, 24, 31-32, 18
" 20,34, 50 '

Y US 2016/0254407 A1 (WANG, S etal.) 01 Sep-tember 20186; entire document 7-8, 15-16,'24. 31-32
A 50, 34, 50
Y US 2004/0222357 A1 (KING, D et al.) 11 November 2004; abstract; figure 1; paragraph [0016] {48
A US 5,525,828 A (BASSOUS, E et a!.): 11 June 1996; entire document 1-50
A US 2002/0097962 A1 (YOSHIMURA, T et al.) 25 July 2002; entire‘document 1-50
A US 2015/0340538 A1 (CORIANT ADVANCED TECHNOLOGY, LLC) 26 November 2015; entire | 1-50
document
A US 7,605,406 B2 (IGUCHI, Y) 20 October 2009; entire document 1-50

D Further documents are listed in the continuation of Box C.

D Scc patent family annex.

*  Special categories of cited documents: . .

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier applicalion or patent but published on or afier the international
filing date

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

“0"” document referring 1o an oral disclosure, use, exhibition or other
means

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

the priority date claimed

“T fater document published after the international filing date or priority
‘date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when thc document is
combined with one or more other such documents, such combination
being obvious 1o a person skilled in the art

“&” document member of the same patent family

Date of the actual campletion of the international search

14 January 2019 (14.01.2019)

Date of mailing of the international search report

12 FEB 2019

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571.273.8300

Authorized officer ‘

Shane Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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Your Ref: 5176-86514-PCT-JP
Our Ref: PA1256

Translation of Selected Portions of
Pat. Laid-open Official Gazette

Appln. No: 5-132016
Appln. Date: June 2, 1993

- Laid-open Pub. No: 6-53424 :
Laid-open Pub. Date: February 25, 1994
Priority: US 900881, June 18, 1992

Inventof(s): Chenmin Che (?); Ronal William Nepper;
Lawrence F. Wagner Jr.
Applicant(s): International Business Machines

, Corporation
Attorney (s) : Kiyoshi Goda et al.

1. Title of the Invention

LATERAL TYPE BIPOLAR TRANSISTOR MATCHING TO A VERTICAL
TYPE GATE CMOS

2. Claims
(omitted)
3. Detailed Description of the Invention (Selected Portions)
1)

(omitted)
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Applicant: W&WSens, Devices Inc. Dkt. 5176/88184-CIP
Application No.: 15/797,821
Filed: October 30, 2017
Page 5
REMARKS

By this Amendment, the Cross Reference to Related Applications section of the specification
has been amended.

The March 1, 2019 Notice indicated that the Application Data Sheet submitted November 14,
2017 contained the following error: 620181538 should be 62081538. The Notice indicates that a
proper response would include any one of: (1) a corrected Application Data Sheet pursuant to 37
CFR 1.76(c) which provides benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR
1.78(a)(3); or (2) a petition under 37 CFR 1.78(e) or 37 CFR 1.78(c), including a corrected
Application Data Sheet.

The corrected Application Data Sheet submitted concurrently herewith corrects the above-
mentioned error (i.e. changes 620181538 to 62081538) to provide the reference required by 35 U.S.C.
§119(¢) and 37 CFR 1.78(a)(3) to the prior-filed provisional application, and a petition pursuant to 37
CFR 1.78(c) for acceptance of an unintentionally delayed claim under 35 U.S.C. §119(e) for the
benefit of prior-filed provisional application(s) is submitted herewith.

| On October 30, 2017, concurrently with the filing of the present application, applicant

submitted an Application Data Sheet setting forth claims for benefit of prior-filed applications, and
presented claims for benefit of prior-filed applications in the specification. However, the October 30,
2017 Application Data Sheet inadvertently and unintentionally omitted information indicating that
the present application claims benefit to the following provisional applications, although such
information was provided in the Cross Reference to Related Applications section of the specification
filed October 30, 2017:

(i) U.S. Prov. Ser. No. 62/465,734 filed March 1, 2017;

(1) U.S. Prov. Ser. No. 62/474,179 filed March 21, 2017,

(ii1) U.S. Prov. Ser. No. 62/484,474 filed April 12, 2017,

(iv) U.S. Prov. Ser. No. 62/487,606 filed April 20, 2017,

(v) U.S. Prov. Ser. No. 62/488,998 filed April 24, 2017,

(vi) U.S. Prov. Ser. No. 62/500,581 filed May 3, 2017;
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(vi1) U.S. Prov. Ser. No. 62/505,974 filed May 14, 2017,
(viil) U.S. Prov. Ser. No. 62/509,093 filed May 20, 2017,
(ix) U.S. Prov. Ser. No. 62/510,249 filed May 23, 2017,
(x) U.S. Prov. Ser. No. 62/514,889 filed June 4, 2017,
(x1) U.S. Prov. Ser. No. 62/521,504 filed June 18, 2017,
(xif) U.S. Prov. Ser. No. 62/522,169 filed June 20, 2017;
(xiii) U.S. Prov. Ser. No. 62/527,962 filed June 30, 2017,
(xiv) U.S. Prov. Ser. No. 62/530,281 filed July 09, 2017,
(xv) U.S. Prov. Ser. No. 62/533,078 filed July 16, 2017;
(xvi) U.S. Prov. Ser. No. 62/533,603 filed July 17, 2017,
(xvii) U.S. Prov. Ser. No. 62/535,801 filed July 21, 2017;
(xviii) U.S. Prov. Ser. No. 62/540,524 filed August 2, 2017,
(xix) U.S. Prov. Ser. No. 62/542,243 filed August 7, 2017,
(x) U.S. Prov. Ser. No. 62/547,728 filed August 18, 2017,
(xxi) U.S. Prov. Ser. No. 62/553,844 filed September 2, 2017,
(xxii) U.S. Prov. Ser. No. 62/556,426 filed September 10, 2017; and
(xxiii) U.S. Prov. Ser. No. 62/561,869 filed September 22, 2017.

In addition, the October 30, 2017 Application Data Sheet indicated that the present
application is a continuation-in-part of International Patent Appl. No. PCT/US16/67977, but
inadvertently and unintentionally omitted information indicating that such International Patent Appl.
No. PCT/US16/67977 claims benefit to the following provisional applications:

(a) U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016;
(b) U.S. Prov. Ser. No. 62/304,907 filed March 07, 2016;
(¢) U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016;

(d) U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016;

(e) U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016;

(f) U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016;
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(g) U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016;
(h) U.S. Prov. Ser. No. 62/368,109 filed July 28, 2016;
(1) U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016;
() U.S. Prov. Ser. No. 62/376,869 filed August 18, 2016;
(k) U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016,
() U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016;
(m) U.S. Prov. Ser. No. 62/383,479 filed September 04, 2016;
- (n) U.S. Prov. Ser. No. 62/394,222 filed September 14, 2016;
(0) U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016;
(p) U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016;
(q) U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016; and
(r) U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016.

The corrected Application Data Sheet submitted concurrently herewith indicates that the
present application claims the benefit of the aforementioned twenty-three provisional applications (i)
through (xxiii), and that International Patent Appl. No. PCT/US16/67977 claims benefit to the
aforementioned eighteen provisional applications (a) through (1), to provide the reference required by
35 U.S.C. §119(e) and 37 CFR 1.78(a)(3) to the prior-filed provisional applications.

A petition pursuant to 37 CFR 1.78(c) for acceptance of an unintentionally delayed claim under
35 U.S.C. §119(e) for the benefit of prior-filed provisional application(s) requires: (I) the reference
required by 35 U.S.C. §119(e) and 37 CFR 1.78(a)(3) to the prior-filed applications; (II) the petition
fee set forth in 37 CFR 1.17(m); and (11I) a statement that the entire delay between the date the benefit
claim was due under 37 CFR 1.78(a)(4) and the date the benefit claim was filed was unintentional.

Regarding requirement (I), as mentioned supra, the required references are being submitted via
the corrected Application Data Sheet filed concurrently herewith. Regarding requirement (II), the Patent
Office is hereby authorized to charge the $1,000.00 small entity fee under 37 C.F.R. 1.78 to Deposit
Account No. 03-3125. Regarding requirement (I1I), applicant submits that the entire delay between the
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date the benefit claims were due and the filing of the present Petition was unintentional.

In addition to the aforementioned changes, the corrected Application Data Sheet submitted
concurrently herewith also makes the following changes: corrects the filing date of Application No.
62188876, from which International Application No. PCT/US2015/061120 claims benefit, from 2015-
06-21 to 2015-07-06; corrects the filing date of Application No. 14945003, from which Application
No. 15309922 claims benefit, from 2015-11-17 to 2015-11-18; removes one of the benefit claims of
14945003 to 62157876, since the corrected Application Data Sheet submitted November 14, 2017
listed two of such benefit claims; corrects the filing date of Application No. 62270577, from which
International Application No. PCT/US2015/061120 claims the benefit, from 2016-12-21 to 2015-12-
21; and corrects the filing date of Application No. 61826446, from which International Application No.
PCT/US2014/039208 claims the benefit, from 2013-05-05 to 2013-05-22.

In addition, it is respectfully pointed out that the Filing Receipt mailed January 4, 2018 in
connection with the present application erroneously indicated that Application No. 14/945,003
claims the benefit of 62/009,311 filed 06/08/2014. However, the corrected Application Data Sheet
.submitted November 14, 2017 correctly indicated that Application No. 14/945,003 claims the benefit
of 62/209,311 filed 08/24/2015. Applicant hereby requests the Patent Office to issue a corrected
filing receipt which corrects such error and which reflects the aforementibned changes on the
corrected Application Data Sheet submitted concurrently herewith.

The corrected Application Data Sheet is marked to show the information being changed, with
underlining for information being inserted and strikethrough for information being removed.

As this Petition is being filed after payment of the Issue Fee, applicant is submitting herewith
a petition to withdraw the application from issuance pursuant to 37 C.F.R. §1.313(c)(2) and a
Request for Continued Examination. The Office is hereby authorized to charge the $650 small entity
fee under §1.17(e)(1) for a first RCE to Deposit Account No. 03-3125 and the $70.00 small entity fee
under § 1.17(h) fdr the petition to withdraw the application from issue.

If a telephone interview would be of assistance in advancing prosecution of the subject

application, Applicant’s undersigned attorney invites the Examiner to telephone him at the telephone
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number provided below.

Dkt. 5176/88184-CIP

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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Amendments to the Specification:

Please amend the Cross-Reference to Related Applications section at page 1, lines 1-25, 1
the following manner:

This application is a continuation-in-part of each of:

e U.S. Patent Appl. Ser. No. 15/309,922 filed-Nevember-9;-2046, now Patent No.

9,818,893, which is a §371 national stage of International Patent Appl. No.
PCT/US15/061120 filed November 17, 2015; alowed-6/30/2047

o Thisapplicationalso-isa-continuation-in-partefeachof U.S. Patent Appl. Ser. No.
14/947,718 filed November 20, 2015; [[,]] and

e International Patent Appl. No. PCT/US16/67977 filed December 21, 2016 published
as WO 2017/112747.

This application incorporates by reference and claims the benefit of the filing date
of each of the above-identified three patent applieation applications, as well as of the
applications that they incorporate by reference, directly or indirectly, and the benefit of
which they claim, including U.S. provisional applications, U.S. non-provisional
applications, and International applications.

Said Appl. Ser. No. 15/309,922 is a continuation of each of (i) U.S. Patent Appl.
Ser. No. 14/943,898 (now Patent 9,530,905), (ii) U.S. Patent Appl. Ser. No. 14/945,003
(now Patent No. 9,525,084), and is a §371 national stage of International Patent Appl.

No. PCT/US15/061120, and incorporates each by reference and claims the benefit of the
filing date of each as well as of each of the U.S. Provisional Patent applications the
benefit of which they claim, including:

U.S. Prov. Ser. No. 62/081.538 filed November 18, 2014;

U.S. Prov. Ser. No. 62/090.879 filed December 11, 2014;

U.S. Prov. Ser. No. 62/100,025 filed January 05, 2015;

U.S. Prov. Ser. No. 62/111,582 filed February 03, 2015;

Samsung Exhibit 1003, Page 274 of 903



Applicant: W&WSens, Devices Inc.

Application No.: 15/797,821
Filed: October 30, 2017

Page 3

U.S.

Prov.

Ser. No.

62/139,511 filed March 27, 2015;

U.S.

Prov.

Ser. No.

62/153.443 filed April 27, 2015

U.S.

Prov.

Ser. No.

62/154.,675 filed April 29, 2015;

U.S.

Prov.

Ser. No.

62/157,876 filed May 06, 2015;

U.S.

Prov.

Ser. No.

62/171,915 filed June 05, 2015;

U.S.

Prov.

Ser. No.

62/174,498 filed June 11, 2015 -

U.S.

Prov.

Ser. No.

62/175,855 filed June 15, 2015;

U.S.

Prov.

Ser. No.

62/182.602 filed June 21, 2015;

U.S.

Prov.

Ser. No.

62/188.876 filed July 06, 2015;

U.S.

Prov.

Ser. No.

62/197,120 filed July 27, 2015;

U.S.

Prov.

Ser. No.

62/199,607 filed July 31, 2015;

U.S.

Prov.

Ser. No.

62/205,717 filed August 15, 2015;

U.S.

Prov.

Ser. No.

62/209,311 filed August 24, 2015;

U.S.

Prov.

Ser. No.

Dkt. 5176/88184-CIP

62/213.556 filed September 02, 2015: and

U.s.

Prov.

Ser. No.

62/232.716 filed September 25, 2015.

Said Appl.

Ser. No.

14/947,718 is a continuation of International Patent Appl. No.

PCT/US14/39208, published as WO 2014/190189, and incorporates each by reference

and claims the benefit of the filing date thereof and of each of the U.S. Provisional Patent

applications the benefit of which it claims including:
U.S. Prov. Ser. No. 61/826.446 filed May 22. 2013:

U.S. Prov. Ser. No. 61/834.873 filed June 13, 2013;

U.S. Prov. Ser. No. 61/843.021 filed July 4, 2013: and

U.S. Prov. Ser. No. 61/905,109 filed November 15, 2013.

Please insert the following paragraphs at page 1, line 26:

Said International Patent Appl. No. PCT/US16/67977 claims the benefit of the

filing date of each of the following U.S. Provisional Patent applications:

U.S. Prov. Ser. No. 62/270.577 filed December 21, 2015;
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U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016;
U.S. Prov. Ser. No. 62/304.907 filed March 07, 2016;
U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016;
U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016;
U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016;
U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016;
U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016;
U.S. Prov. Ser. No. 62/368,109 filed July 28, 2016;
U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016;
U.S. Prov. Ser. No. 62/376.869 filed August 18, 2016;
U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016;
U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016;

- U.S. Prov. Ser. No. 62/383.479 filed September 04, 2016;

U.S. Prov. Ser. No‘. 62/394,222 filed September 14, 2016;
U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016;
U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016;
U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016;
U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016; and
U.S. Prov. Ser. No. 62/415,339 filed October 31, 2016.
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Dkt. 5176/88184-CIP
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: W&WSens, Devices Inc.
Inventors: Shih-Yuan WANG et al.
Application No.: 15/797,821 Art Unit: 2893
Filed: October 30, 2017 Examiner: Eduardo A. Rodela
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

" Confirmation No.: 1009

This correspondence is being filed electronically with the U.S. P h .
i somspondee s b e deonially v e U3 Fatnt |30 Rockefeller Plaza, 20" Floor

New York, New York 10112
/Thomas Trainor/ March 14,2019 Tel.: (212) 278-0400

Thomas Trainor Date

AMENDMENT IN RESPONSE TO MARCH 1, 2019 NOTICE TO FILE CORRECTED
APPLICATION PAPERS, PETITION TO ADD UNINTENTIONALLY DELAYED
BENEFIT CLAIMS, AND REQUEST FOR CORRECTED FILING RECEIPT
ACCOMPANYING PETITION TO WITHDRAW APPLICATION FROM ISSUANCE
PURSUANT TO 37 C.F.R. §1.313(C)(2) AND
REQUEST FOR CONTINUED EXAMINATION (RCE)

This Amendment is being submitted concurrently with a Request for Continued Examination
under 37 C.F.R. §1.114 and a petition to withdraw the application from issue under 37 C.F.R.
§1.313(c)(2) in response to the March 1, 2019 Notice To File Corrected Application Papers in
connection with the above-identified applications.

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

Remarks begin on page 5 of this paper.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: W&WSens, Devices Inc.
Inventors: Shih-Yuan WANG et al.
Application No.: 15/797,821 Art Unit: 2893
Filed: October 30, 2017 Examiner: Eduardo A. Rodela
For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Confirmation No.: 1009

This correspondence is being filed electronically with the U. Paten h .
and Tradenfark Office via EI§S-Web. t y ith the 0.5 Patent 30 Rockefeller Plaza’ ZOt Floor

A New York, New York 10112
/Thomas Trainor/ March 14,2019 Tel.: (212) 278-0400

Thomas Trainor Date

INFORMATION DISCLOSURE STATEMENT

This Information Disclosure Statement is being filed concurrently with a Request for
Continued Examination (RCE) under 37 C.F.R. §1.114, and pursuant to 37 C.F.R. §1.97(b)(4), no
fee or certification is due or required.

It is respectfully requested that the information cited in the annexed Form PTO-1449 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.
Tﬁe filing of this Information Disclosure Statement is not an admission that the information cited
here in, or is considered to be, material to patentability as defined in 37 CFR 1.56(b).

No fees, other than the separately paid fees for filing the RCE, for filing a petition to

withdraw from issue under 37 C.F.R. §1.313(c)(2), and for filing a petition to accept unintentionally
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Applicant: W&WSens, Devices Inc. Dkt. 5176/88184-CIP
Application No.: 15/797,821

Filed: October 30, 2017

Page 2

delayed benefit claims under 37 CFR 1.78(c), are deemed necessary in connection with this filing.
Nevertheless, if any additional fee is required, the Patent Office is hereby authorized to charge any

fees that are required to 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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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL

(Submitted Only via EFS-Web)

Application | | 2 q7054 Filing | bg17.10.30 Docket Number | -c /05184 cIp Art 1 begs
Number Date (if applicable) Unit

First Named| o 0 vijan wANG Examiner Eduardo A. Rodela

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June ¢
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

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

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

X Amendment/Reply

Information Disclosure Statement (IDS)

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

<] Other

Petition Under 37 C.F.R. 1.78 To Add Unintentionally Delayed Benefit Claims, corrected Application Data Sheet, and
Petition under 1.313(c){2) to withdraw application from issuance

MISCELLANEOUS

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

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to

Deposit Account No

p33125

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Applicant Signature

> Patent Practitioner Signature

EFS - Web 2.1.16
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Signature of Registered U.S. Patent Practitioner

Signature

Ivan Kavrukov/

Date (YYYY-MM-DD) E01 9-03-14

Name

van Kavrukov

Registration Number F5161

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is |
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timr
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form andfor suggestions fi
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

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

EFS - Web 2.1.16
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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 informatio
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 records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to :
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 record:s
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.S5.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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record ma
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS - Web 2.1.16
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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.
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
23432 7590 03/12/2019 | 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
03/12/2019 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
15/797,821 10/30/2017 WANG et al. 5176/88184-CIP
EXAMINER
COOPER & DUNHAM, LLP
30 Rockefeller Plaza 20th Floor Eduardo A Rodela
NEW YORK, NY 10112 ART UNIT PAPER
2893 20190312
DATE MAILED:

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

Commissioner for Patents

This communication is being sent to correct the PTO-892 form dated July 26, 2018, which includes the various pertinent
prior art, however does not include the details regarding each referenced prior art. Attachment: PTO-892

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

PTO-90C (Rev.04-03)
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

15/797,821 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-20090321868-A1 12-2009 Nakaji; Masaharu HO1L31/105 257/458
* | B | US-20130114629-A1 05-2013 Firth; Paul G02B6/4201 372/20
* | ¢ | US-20080080854-A1 04-2008 Tian; Cechan HO04L27/22 398/9
* D | US-7251386-B1 07-2007 Dickinson; Alexander G. B82Y20/00 385/129
* | E | US-20100288341-A1 11-2010 KIM; Seheon B82Y20/00 136/252
* F | US-20100308428-A1 12-2010 Okamoto; Daisuke HO1L31/03529 257/432
* | G | US-20090230498-A1 09-2009 Iwai; Takaki HO1L27/1443 257/461
* [ H | US-9045418-B2 06-2015 Jordan; Robert C07D209/50 171
* I | US-20120153260-A1 06-2012 KIM; Seheon B82Y40/00 257/14
* [ J | US-6879014-B2 04-2005 Wagpner; Sigurd HO1L31/03682 257/434
* | K | US-4814847-A 03-1989 Tabatabaie; Nader G02B6/4202 257/186
* L | US-20100148318-A1 06-2010 Wang; David Xuan-Qi HO1L31/0236 2571627
* [ M | US-8319241-B2 11-2012 Na; Min Gyu HO1L33/20 257/98
FOREIGN PATENT DOCUMENTS

* 00untlrj;/ogg£i?:rr’:lbirlgii; Code MI\/ID- ?}?(YY Country Name CPC Classification

N

0]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

*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.

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

Notice of References Cited

Part of Paper No. 20190312
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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 LISp(().g(!\/

APPLICATION NO, I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO,
15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
23432 7590 03012019
. EXAMINER
COOPER & DUNHAM, LLP I
30 Rockefeller Plaza RODELA, EDUARDO A
20th Floor
NEW YORK, NY 10112 I ART UNIT I PAPER NUMBER
2893
I MAIL DATE | DELIVERY MODE
03/01/2019 PAPER

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

The time period tor reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 15797821
Applicant : Wang
Filing Date : 10/30/2017
Date Mailed : 03/01/2019

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences
of failure to respond within the above-identified time period are set forth in the attachment.

Even if the Office has recognized a benefit claim and has entered it into the Office’s database and
included it on applicant’s filing receipt, the benefit claim is not a proper benefit claim unless the reference
in compliance with 37 CFR 1.78 is included, depending upon the application’s filing date and as indicated
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other
requirements are met.

See attachment.

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Nran Hem/

Publication Branch
Office of Data Management
(571) 272-4200
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Application No._15797821

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012;
NOT IN COMPLIANCE WITH 37 CFR 1.78

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division,
continuation-in-part) to the prior U.S. nonprovisional application or international application designating the U.S. See document
coded dated , listing application number(s) .

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division,
continuation-in-part) to the prior international application designating the U.S. but instead indicates that an application is the
national stage of the prior international application. However, the application was filed as a 35 U.S.C. 111 application and was
not processed as a 35 U.S.C. 371 application, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , listing application
number(s) .

I:I The 37 CFR 1.78(d)(2) reference on the application data sheet does not provide the U.S. nonprovisional application number
(series code and serial number) or, with respect to an international PCT application designating the U.S., it provides the
international application number or international filing date but not both. See document coded dated , in which the following is
missing: .

i

The 37 CFR 1.78(d)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional
application number, international PCT application number, or international PCT filing date. See document coded dated , in
which the following error was made: .

i

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated , in which the following
is missing: .

The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet.

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application is not present on an application data sheet.

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet does not provide the
provisional application number (series code and serial number). See document coded dated , in which the following is missing: .

U0 O

B

The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect,
incomplete, or illegible U.S. provisional application number. See document coded ADS dated 11/14/2017, in which the
following error was made: 620181538 should be 62081538 (see page S of 16).

Other: .

i

HOW TO RESPOND

A proper response to this notice would include any one of: (1) a corrected Application Data Sheet (ADS) pursuant to 37 CFR
1.76(c) which provides benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR 1.78(a)(3) or (2) a petition filed pursuant to
the provisions of 37 CFR 1.78(e) or 37 CFR 1.78(c) if the benefit information from the document identified above by code and date does
not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121, 365(c) or 386(c) as claimed by applicant (a grantable petition would
include a corrected ADS pursuant to 37 CFR 1.76(c)). In general, a petition would be required unless the proper benefit claim
information was included on a properly signed ADS submitted with the application on filing, or a properly signed corrected ADS in
compliance with 37 CFR 1.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for
making the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be
printed without the benefit information present.
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Electronic Patent Application Fee Transmittal

Application Number: 15797821

Filing Date: 30-Oct-2017

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

Filer: Ivan Kavrukov/Maria Arap

Attorney Docket Number: 5176/88184-CIP

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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Electronic Acknowledgement Receipt

EFSID: 35270691
Application Number: 15797821
International Application Number:
Confirmation Number: 1009
Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES
First Named Inventor/Applicant Name: Shih-Yuan WANG
Customer Number: 23432
Filer: Ivan Kavrukov/Maria Arap
Filer Authorized By: Ivan Kavrukov
Attorney Docket Number: 5176/88184-CIP
Receipt Date: 27-FEB-2019
Filing Date: 30-0CT-2017
Time Stamp: 15:27:18
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 022819INTEFSW00002246033125
Deposit Account
Authorized User

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

Samsung Exhibit 1003, Page 291 of 903




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
85955
1 Issue Fee Payment (PTO-85B) Issue—FeeTransr;w;ttaI_FeesPald. no 1
p abf36e73a975948bb9f0970459258104a84
6466
Warnings:
Information:
30658
2 Fee Worksheet (SB06) fee-info.pdf no 2
a6b426539d9a58b8bc5bf5f8622aad773fb
b6c8a
Warnings:
Information:
Total Files Size (in bytes): 116613

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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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 02/06/2019 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 Marla Antonakls (Typed or printed name)
/Maria Antonakis/ (Signature)
2/27/2019 (Dare)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

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 05/06/2019
| 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 Coope r& Dunham LLP
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
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)

W&WSENS DEVICES, INC. LOS ALTOS, CALIFORNIA

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 /lvan S. Kavrukov/ pate  February 27, 2019
Typed or printed name Ivan S. Kavrukov Registration No. 25 ’ 161
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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Title: MICROSTRUCTURE ENHANCED ABSORPTION
PHOTOSENSITIVE DEVICES

FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
10/30/2017 257 2893 5176/88184-CIP
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APPLICANTS
W&WSens, Devices Inc., Los Altos, CA,
INVENTORS
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14943898 has PRO of 62232716 09/25/2015

14945003 has PRO of 62232716 09/25/2015
PCT/US2015/061120 has PRO of 62232716 09/25/2015
14945003 has PRO of 62213556 09/02/2015
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FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED*#*
11/27/2017

*%* SMALL ENTITY *#*

STATE OR COUNTRY
UNITED STATES

ADDRESS

COOPER & DUNHAM, LLP
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20th Floor
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UNITED STATES

FILING FEE RECEIVED
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U.S. Patent and Trademark Office Part of Paper No.: 20190116

Page 2 of 4

Samsung Exhibit 1003, Page 298 of 903



/ssue Classification

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

15/797,821 WANG et al.
Examiner Art Unit
Eduardo A Rodela 2893

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1L

0232

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
/EDUARDO A RODELA/ 16 January 2019 ) : N
Primary Examiner, Art Unit 2893 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9B, 21

U.S. Patent and Trademark Office
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Issue Classification | 5597 g1 WANG et al.
H “ “““ Examiner Art Unit
Eduardo A Rodela 2893
(O Claims renumbered in the same order as presented by applicant (J CPA [ T.D. (J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original
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Total Claims Allowed:
(Assistant Examiner) (Date) 40
/EDUARDO A RODELA/ 16 January 2019 . . -
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 15/797 821 WANG et al.
H“NHW HH“‘ “H“‘ o s
Eduardo A Rodela 2893
CPC - Searched*
Symbol Date Examiner
H01L31/02002,02016,0203,0232,0237,12 01/16/2019 EAR
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

search.

Search Notes

Primary Examiner, Art Unit 2893

Search Notes Date Examiner

EAST Search - see history for complete details 01/16/2019 EAR

Inventor's name and assignee search 01/16/2019 EAR

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner

Symbol

noted CPC in conjunction with a text search

search area 01/16/2019 EAR
/EDUARDO A RODELA/

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20190116
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

(wang near shih near yuan).in. and (W&W near
sens).as.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

AND

ON

2019/01/16
16:33

L4

21798

(optical same electrical same communication
same circuit$1)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/01/16
16:33

L6

133755

apd or (avalanche near photo near diode)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/16
16:33

L7

51558

micro adj (cavity or structure or aperture$1 or
hole$1)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/16
16:33

L8

116

(@pd<="20141118" or @rlpd<="20141118" or
@ad<="20141118" or @rlad<="20141118")
and L6 and L7

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/16
16:33

L9

24677

HO1L31/02002,02016,0203,0232,02327,12.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/16
16:40

L10

76

(@pd<="20130522" or @rlpd<="20130522" or
@ad<="20130522" or @rlad<="20130522")
and L9 and L4

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/16
16:40

EAST Search History (I nterference)

file:///C/Users/erodela/Documents/e-Red%20Folder/15797821/EASTSearchHistory.15797821_Accessible Version.htm[1/16/2019 4:44:56 PM]
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EAST Search History

(reverse-bias)(operation)(optical near input)
(electrical near output)(holes)(transverse)
(layers)(silicon or germanium)(doped near
material) (undoped)(first) (second)(layers)
(intermediate)(reverse-bias near contacts)
(amplification) (process)(active near electronic
near circuit)(deliver)).clm.

Ref {iHits {{Search Query DBs (Default Plurals Time

# Operator Stamp

L11 {0 HO01L31/02002,02016,0203,0232,02327,12.cpc. {US- AND ON 2019/01/16
and ((single-chip near device)(substrate) PGPUB; 16:43
(microstructure-enhanced near photodetector) {HUSPAT

1/16/2019 4:44:53 PM
C:\ Users\ erodela\ Documents\ EASTold\ EAST\ Workspaces\ 15797821.wsp

file:///C/Users/erodela/Documents/e-Red%20Folder/15797821/EASTSearchHistory.15797821_Accessible Version.htm[1/16/2019 4:44:56 PM]
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Receipt date: 11/01/2018 15/797,821 - GAU: 2893

Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 15979821
Filing Date P017-30-10
INFORMATION DISCLOSURE First Named Inventor |Bhih-Yuan WANG et al.
STATEMENT BY APPLICANT Art Unit 593
( Not for submission under 37 CFR 1.99)
Examiner Name RODELA, EDUARDO A
Aftorney Docket Number 5176-88184-CIP

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*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
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
Cite No Relevant Passages or Relevant

Initial* Number Codel| Date of cited Document .
Figures Appear

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 Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . ; '
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T=
Initials No : - :
publisher, city and/or country where published.

EFS Web 2.1.18 ALL REPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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sceipt date: 11/01/2018 18/797,.821 - GAL: 28933

Application Number 15979821
Filing Date 2017-30-10

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

STATEMENT BY APPLICANT Art Unit 2893

( Not for submission under 37 CFR 1.99)
Examiner Name RODELA, EDUARDO A
Aftorney Docket Number 5176-88184-CIP

[rokogawa, s., et al., IR sensitivity enhanceament of CMOS Image Sensor with diffractive light trapping pixels, Scientific
Reports/7-3832/DOI:10.1038/s41598-017-04200-y, 19 June 2017

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

Examiner Signature /EDUARDO A RODELA/ Date Considered 01/16/2019

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

1 See Kind Codes of USPTO Patent Documents at www.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
English language translation is attached.

EFS Web 2.1.18 ALL REPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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sceipt date: 11/01/2018 18/797,.821 - GAL: 28933
Application Number 15979821
Filing Date 2017-30-10

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

STATEMENT BY APPLICANT Art Unit 2893

( Not for submission under 37 CFR 1.99)
Examiner Name RODELA, EDUARDO A
Aftorney Docket Number 5176-88184-CIP

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

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

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

A certification statement is not submitted herewith.

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

Signature /IVAN KAVRUKOV/ Date (YYYY-MM-DD) 2018-11-01

Name/Print Ivan Kaviukov Registration Number 25,161

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.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.

EFS Web 2.1.18 ALL REPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Receipt date: 11/01/2018 15/797,821 - GAU: 2893

Privacy Act Statement

1.

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:

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

EFS Web 2.1.18

Samsung Exhibit 1003, Page 307 of 903



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 02/06/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893
DATE MAILED: 02/06/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/797.821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

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 05/06/2019

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 02/06/2019 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 10112 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009

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 05/06/2019
| 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
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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. |
15/797.821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009
| EXAMINER |
23432 7590 02/06/2019
COOPER & DUNHAM, LLP RODELA, EDUARDO A
30 Rockefeller Plaza
20th Floor | ART UNIT PAPER NUMBER |
NEW YORK, NY 10112 2893

DATE MAILED: 02/06/2019

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)
; . 15/797,821 WANG et al.
Notice OfAllowab//”:V Examiner Art Unit AlA Status
Eduardo A Rodela 2893 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 10/26/2018.

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

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

3. The allowed claim(s) is/are 1-40 . 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 areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

Attachment(s)

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

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/25/2018, 11/01/2018, 11/29/2017.

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

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

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190116
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Application/Control Number: 15/797,821 Page 2
Art Unit: 2893

DETAILED ACTION
This office action is in response to the communications received October 26, 2018.

Claims 1-40 are under consideration.

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.

Election/Restrictions
Claims 41-112 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as
being drawn to a nonelected Group II and Species claims, there being no allowable generic or

linking claim. Election was made without traverse in the reply filed on April 25, 2018

Claim Rejections - 35 USC § 112

Amendments to claim 1 have overcome the previous 112 rejection.

Double Patenting
Applicant’s arguments do not address the double patenting rejection. However, upon re-
inspection of the double patenting rejection in light of the applicant’s amendment, the prior

referenced patents do not have details regarding the reverse bias oriented contacts.
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Application/Control Number: 15/797,821 Page 3
Art Unit: 2893

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.

The application has been amended as follows:
In the Claims:
Please cancel claims 41-112. The claims are directed to an un-elected apparatus group

embodiment without traverse, as detailed in the Applicant’s response dated April 25, 2018.

REASONS FOR ALLOWANCE

Claims 1-40 are allowed.

The following is an Examiner's statement of reasons for allowance: The photodetector
system as recited in the claims of the instant invention fail to be taught by the prior art cited of
interest.

Regarding claim 1, the prior art teaches a photodetector system, but fails to disclose the
specific characteristic recited in the claims of the instant invention e.g. the single chip device
with combination of photodetector as detailed in communication with active electronic unit
which processes the information gathered by the photodetector, in conjunction with the details of
the photodetector being configured to be operated in reverse bias, in addition to the contacts

which are arranged for reverse bias.
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Application/Control Number: 15/797,821 Page 4
Art Unit: 2893

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.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

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

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893
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Receipt date: 10/25/2018

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

15/797,821 - GAU: 2893

PTO/SB/08a (02-18)

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

INFORMAT!ON DISCLOSURE

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

Application Number

15797821

Filing Date

2017-10-30

First Named Inventor

Shih-Yuan WANG

Art Unit

2893

Examiner Name

Eduardo A. Rodela

Attorney Docket Number

5176/88184-CIP

U.S.PATENTS

Examiner
Initial*

Cite
No

Patent Number

Kind
Code?

Issue Date

Name of Patentee or Applicant
of cited Document
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Relevant Passages or Relevant
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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
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Initial*

Cite No

Publication
Number

Kind
Code?

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
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Figures Appear
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FOREIGN PATENT DOCUMENTS

~| Name of Patentee or Pages, Columns,Lines
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Receipt date: 10/25/2018 15/797,821 - GAU:

2883
Application Number 15797821
Filing Date 2017-10-30
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT [ — Py
( Not for submission under 37 CFR 1.99)
Examiner Name Eduardo A. Rodela
Attorney Docket: Number 5176/88184-CIP

1 Wada et al. "Very high speed GalnAs metal-semiconductor-metal photodiode incorporating an B
AllnAs/GalnAs graded supetlattice" Appl. Phys. Lett. 54, 16 (1989). American Institute of Physics.

2 Liu et al. "140-GHz metal-semiconductor-metal photodetectors on silicon-on-insulator D
substrate with a scaled active layer” Appl. Phys. Lett. 65, 887 (1994). American Institute of Physics.

3 Zang et al. "Application of dopant segregation to metal-germanium-metal photodetectors and its ]
dark current suppression mechanism” Appl. Phys. Lett. 92, 061110 (2008). American Institute of Physics.

Ghanbarzadeh, et al. "Low Dark Current Amorphous SiliconMetal-Semiconductor-Metal Photodetector

4 for Digital Imaging Applications" IEEE ELECTRON DEVICE LETTERS, VOL. 35, NO. 2, FEBRUARY 2014. pp. ]
234-237.

5 Assefa, et al. "A 90nm CMOS Integrated Nano-Photonics Technology for 25Gbps WDM Optical Communications D
Applications” IEEE International Electron Devices Meeting (JEDM), postdeadline session 33.8, December 10-12, 2012,
Anderson et al. "HPSM4 Technology & Relative Cost Analysis Update” IEEE P802.3bm TF, Phoenix, AZ, January

6 _ L]
21-24, 2013.

7 Xi et al. "Optical thin-film materials with low refractive index for broadband elimination of Fresnel reflection” Nature ]
Photonics, VOL. 1, MARCH 2007.

8 Assefa et al. "CMOS-integrated high-speed MSM germanium waveguide photodetector” 1 March 2010/ Vol. 18, No. D
5/ QPTICS EXPRESS pp. 4986-4999.

9 Zheng et al. "Fluidic Heterogeneous Microsystems Assembly and Packaging” Journal of Microelectromechanical ]
Systems VOL. 15, NO. 4, AUGUST 2006, pp. 864-870.

10 Xue et al. "1 X 4 Ge-on-SOI PIN Photodetector Array forParallel Optical Interconnects” JOURNAL OF LIGHTWAVE D
TECHNOLOGY, VOL. 27, NO. 24, DECEMBER 15, 2009, pp. 5687-5689.

1 DiLello et al. "Characterization of dark current in Ge-on-Si photodiodes"JOURNAL OF APPLIED PHYSICS 112, D
054506 (2012).

EFS Web 2.1.18

ALL REPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/
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Receipt date: 10/25/2018 15/797,821 - GAU: 2893

Application Number 15797821
Filing Date 2017-10-30
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT At Unit 5503
( Not for submission under 37 CFR 1.99)
Examiner Name Eduardo A. Rodela
Attorney Docket Number 5176/88184-CIP

Dong et al., "Suppression of dark current in germanium-tin on silicon p-i-n photodiode by a silicon surface passivation
12 | technique", Optical Society of America, 13 Jul 2015 | Vol. 23, No. 14 | DOI:10.1364/0E.23.018611 | OPTICS []
EXPRESS, pp. 18611-18619.

13 Koester et al., "Ge-on-SOl-Detector/Si-CMOS-Amplifier Receivers for High-Performance Optical-Communication D
Applications”, JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 25, NO. 1, JANUARY 2007, pp. 46-57.

14 Pearson et al., "Germanium Photodetectors on Amorphous Substrates for Electronic-Photonic Integration”, 2016 IEEE, D
pp. 20-21.

15 Michel et al., "High-performance Ge-on-Si photodetectors,” NATURE PHOTONICS | VOL 4 | AUGUST 2010, pp. n
527-534.
Knoll et al., "Monolithically Integrated 25Gbit/sec Receiver for 1.55um in Photonic BICMOS Technology", Optical

16 . . D
Society of America 2014.

17 XIAO et al., "A 2 Gb/s optical receiver with monolithically integrated MSM photodetector in standard CMOS process”, D

Chinese Science Bulletin, July 2011, Vol. 56, No. 21, pp. 2281-2285.

Nishimura et al., "A Significant Shift of Schottky Barrier Heights at Strongly Pinned Metal/Germanium Interface by
18 Inserting an Ultra-Thin Insulating Film", The Japan Society of Applied Physics, Applied Physics Express 1 (2008), pp. D
051406-1-051406-3.

Urino et al., "Demonstration of 12.5-Gbps optical interconnects integrated with lasers, optical splitters, optical
19 modulators and photodetectors on a single silicon substrate”, Optical Society of America, 10 December 2012/ Vol. 20, D
No. 26 / OPTICS EXPRESS B256.
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The Privacy Act of 1874 (P.L. 83-578) 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.5.C. 2(bX2); {2} furnishing of the information sclicited
is voluntary; and {3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. i you do not furmish the requested
information, the 4.8, 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 vou in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the axient allowed under the Freadom of information Act
{5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice o datermine 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 seltlement
nagoetiations.

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 io 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 fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant {o 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, o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to anpther federal agency for purposes of
National Security review (35 U.S.C. 1871) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by (GSA as part of that agency’s responsibility to
recommend improvemenis in records management praclices and programs, under authority of 44 U.5.C. 2804 and
2806. 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 usad {o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a palent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations 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 o public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTC becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

15/797,821 WANG et al.
Applicant-Initialed Interview Summary Examiner Art Unit AlA Status
EDUARDO A RODELA 2893 Yes

All participants (applicant, applicants representative, PTO personnel):

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

(2) lvan Kavrukov, Applicant's Representative. (4) .

Date of Interview: 01 November 2018.

Type: Telephonic [ Video Conference
(J Personal [copy given to:  [J applicant {3 applicant's representative]

Exhibit shown or demonstration conducted: [ Yes No.
If Yes, brief description:
Issues Discussed (J101  (J112 (0102 103 [others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Kim (US 2010/0288341).

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...)

Applicant's Representative pointed out that the Kim reference appears to be an emission device rather than the
claimed detection device. Further, Applicant's Representative pointed out the differences which the amendments
exhibit over the prior art. Examiner agreed that the prior art rejection is overcome for at least the reasons noted with
regard to the Kim reference..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
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.

O Attachment

/EDUARDO A RODELA/
Primary Examiner, Art Unit 2893

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20181101
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,-

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,
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the Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed

by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
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the substance of the interview along with the date and the examiners initials.
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Dkt. 5176/88184-CIP
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of: Shih-Yuan WANG et al. Application No.: 15/797,821
Filed: October 30, 2017 Confirmation No.: 1009

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES

Thi de is bei itted by facsimil issi th

andion BFSWeb 1 the U 8. patent and Tradomare Ooftce. || SO Rockefeller Plaza, 20 Floor
New York, New York 10112

/Maria Antonakis/ November 1, 2018 Tel.: (212) 278-0400

Maria Antonakis Date

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

It is respectfully requested that the information cited in the annexed Form PTO-1449 be
considered by the Examiner in connection with the above-identified patent application, and that such
art be made of record in said application.

No fee is believed to be required for the filing of this Communication. However, the
Commissioner is hereby authorized to charge any fees required regarding this Communication to
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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REMARKS

This paper responds to the non-final Office Action mailed 07/26/2018. Claims 1-40 and
42-44 were examined; the remaining claims (45-112) were withdrawn from consideration as

non-elected.

Section 112 Issue.

The phrase “some of the time” has been deleted from claim 1 to make the claim clearer.

Section 103 Issues.
Claim 1:

The Office Action applied four references to claim 1: Dickinson US 7,251,386, Kim US
2010/0288341, Okamoto US 2010/0308428, and Iwai US 2009/0230498.

Applicant submits that an MSPD configured as claimed for reverse-bias photodetection

and having the hole structure and other features of claim 1 is not shown in these references.
Regarding Dickinson, the Office Action notes in page 5:
Dickinson does not teach:
- the photodetector is a microstructure-enhanced photodetector (MSPD).

The Office Action refers in page 6 to Kim Figures SA and 12 as teaching the feature
missing from Dickinson, namely MSPD, but applicant submits that Kim’s Figure SA shows “a
vertical emitting cavity” rather than photodetector and Figure 12 shows “a photovoltaic device”
operating without an external bias rather than a photoconductor with reverse bias contacts that
establish an electrical field therein when energized. See for example the following portions of

Kim:

[0028] FIGS. SA-C show respectively an exploded view, a cross-sectional side

view, and a top view of a photonic crystal vertical emitting cavity.

20
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[0035] FIG. 12 shows a photovoltaic device according to an embodiment of the

present invention.

Claim 1 describes an MSPD and further emphasizes its nature as “configured for reverse-
bias operation” and expressly recites “reverse-bias contacts coupled therewith to thereby sweep

in a selected direction electrical charges generated in the MSPD by said optical input.”

Support for this clarification of claim 1 is found throughout the original application, for

example in paragraphs 167, 182, 201, 230, and 235, in original claim 24, as well as elsewhere.

A further difference from Kim is that Kim’s Fig. SA shows quantum wells 535 and air
holes 51 in “defect region” 52 of a photonic crystal slab and Fig. 12 shows a “photonic crystal
cavity” 1250. Kim explains:

[0036] Throughout the present disclosure the term "defect region’ intends to
indicate a section of a perfectly periodic photonic crystal wherein light
localization is enabled, the section being formed as a result of breaking the

periodicity of the air-holes of the photonic crystal.

Applicant submits that the very different purpose of the air holes in Kim would not have
motivated the skilled person at the time of the subject invention to add air holes in the Dickinson
device. There is no suggestion of such a motivation in either reference, or of a recognition of
benefits of adding air holes in the Dickinson device. Indeed, it would have been counterintuitive

to the skilled person at the time to damage the Dickinson device with air holes.

The Office Action notes in page 9 that Kim does not teach that “each of the layers
comprises Silicon, Germanium, or an alloy thereof” and cites Okamoto as showing such
material in Figure 2. Applicant submits that Okamoto also lacks the teaching missing from
Dickinson and Kim discussed above. Okamoto pertains to a structure fundamentally different

from the invention of claim 1. According to Okamoto:

21
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[0033] In the present invention, light that is incident on a conductive layer (or a
second electrode) having periodic openings excites surface plasmons at a

semiconductor interface with the conductive layer, and forms a resonance state. . .

The invention of claim 1 includes an MSPD structure configured to operate differently —
not through surface plasmons effects as Okamoto explains but as a photodetector with reverse-
bias contact for reverse-bias operation. The surface plasmon resonance operation of Okamoto
would not have motivated the skilled person at the relevant time to modify the Dickinson

structure still further by using surface plasmon features.

The remaining reference concerning claims 1 is Iwai, cited for a teaching of amplifying a
photodetector output. Applicant submits that Iwai also lacks the teaching missing from

Dickinson, Kim, and Okamoto discussed above.

The remaining claims all depend from claim 1, include its subject matter, and should be
patentable at least for that reason, although at least some add features that enhance patentability.
Applicant proposes to defer a detailed discussion of the dependent claims and the additional
references cited only regarding dependent claims, as the presentation above regarding parent

claim 1 may obviate a need for such a discussion.

If a petition for an extension of time is required to make this response timely, this paper
should be taken as such petition. The Patent Office is hereby authorized to charge any fees that
are required in connection with this response, and to credit any overpayment, to our Deposit

Account No. 03-3125.
If a telephone interview could advance the prosecution of this application, the Examiner is
respectfully requested to call the undersigned attorney.
Respectfully submitted,

Dated: October 26, 2018 By: /ivan kavrukov /
Ivan Kavrukov, Reg. 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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Listing of Claims

The following listing of claims will replace all prior versions, and listings, of claims in the
subject application:

1. (currently amended) A single-chip device comprising an integrated combination

of a microstructure-enhanced photodetector (MSPD) configured for reverse-bias operation

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 atteast
seme-ofthe-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 or is 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;

the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field

therein when energized to thereby sweep in a selected direction electrical charges

generated in the MSPD by said optical input:; 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;
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processing other than or in addition to amplification to form said processed output
from the single-chip device; and
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. (currently amended) The single-chip device of claim 1, in which said active

electronic circuit & at least partly extends beyond said substrate.

3. (previously presented) The single-chip device of claim 1, in which said active

electronic circuit is at least partly inside said substrate.

4. (previously presented) 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. (previously presented) The single-chip device of claim 1, in which said MSPD

comprises a III-V materials family photodiode.

6. (previously presented) The single-chip device of claim 1, further including an air-

filled volume between the substrate and the MSPD.

7. (previously presented) 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. (previously presented) 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).
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0. (previously presented) The single-chip device of claim 1, in which said holes are

present in said intermediate layer.

10.  (previously presented) 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.  (previously presented) The single-chip device of claim 1, in which said holes are

present in each of the first, second, and intermediate layer.

12.  (previously presented) 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.  (previously presented) The single-chip device of claim 1, in which at least some

of said holes are shaped as inverted pyramids.

14.  (previously presented) 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. (previously presented) 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.  (previously presented) 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.
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17.  (previously presented) 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. (previously presented) 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, (i1) shape of the holes, and (ii1) spacing of the holes from each other.

19. (previously presented) 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.  (previously presented) The single-chip device of claim 1, in which the holes are at

least partly filled with a dielectric material.

21.  (previously presented) The single-chip device of claim 1, in which the holes are

entirely filled with a dielectric material.

22.  (previously presented) 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.  (previously presented) 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 Si1x, where x is greater than zero.
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24, (previously presented) The single-chip device of claim 1, in which said MSPD

further comprises ohmic contacts configured for reverse-biasing the MSPD.

25. (previously presented) 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. (previously presented) 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.

27.  (previously presented) 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. (previously presented) 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. (previously presented) 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.
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30. (previously presented) 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 (previously presented) 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 (TTAs) and one or more application

specific integrated circuits (ASICs).

32. (previously presented) 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.

33. (previously presented) 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. (previously presented) The single-chip device of claim 1, further comprising a

laser emitter formed on or in said single substrate.

35. (previously presented) 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.  (previously presented) 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
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the intermediate layer and is configured to reflect light that has passed through the

intermediate layer back toward the intermediate layer.

37. (previously presented) 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.  (previously presented) 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.  (previously presented) 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. (previously presented) The single-chip device of claim 1, further including an

isolation trench between the MSPD and the active electronic circuit.

41. (non-elected) The single-chip device of claim 1, further including a light shield

layer over said active electronic circuit.

42.  (non-elected) 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.  (non-elected) 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.
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44, (non-elected) The single-chip device of claim 1, further including a hermetic seal

integral with the device.

45. (non-elected) 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.

46. (non-elected) 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. (non-elected) The MSPD of claim 45, further including an air-filled volume
between the substrate and the MSPD.

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

50.  (non-elected) The MSPD of claim 45, in which said holes are present in said

intermediate layer.

51.  (non-elected) 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.  (non-elected) The MSPD of claim 45, in which said holes are present in each of

the top, bottom, and intermediate layer.

53.  (non-elected) 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.  (non-elected) The MSPD of claim 45, in which at least some of said holes are

shaped as inverted pyramids.

55.  (non-elected) The MSPD of claim 45, in which at least some of said holes have

triangular sections in planes transverse to said layers.

56.  (non-elected) 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.

10
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57.  (non-elected) The MSPD of claim 45, in which at least some of said holes have

sidewalls that slope in planes transverse to said layers.

58.  (non-elected) 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.  (non-elected) The MSPD of claim 45, in which at least some of said holes difter
from each other in at least one of (i) distance by which the holes extend in said directions, (i)

shape of the holes, and (ii1) spacing of the holes from each other.

60.  (non-elected) 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.  (non-elected) The MSPD of claim 45, in which the holes are at least partly filled

with a dielectric material.

62. (non-elected) The MSPD of claim 45, in which the holes are entirely filled with a

dielectric material.

63.  (non-elected) 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 Si1-x, where x is

greater than zero but less than unity.

64.  (non-elected) 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 Si1-x, where x is

zero or unity or a value between zero and unity.

11
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65. (non-elected) The MSPD of claim 45, in which said MSPD further comprises

ohmic contacts configured for reverse-biasing the MSPD.

66. (non-elected) 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. (non-elected) The MSPD of claim 451, further comprising a light guide to said
MSPD for directing said optical input thereto.

68. (non-elected) 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.  (non-elected) 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.  (non-elected) 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.  (non-elected) The MSPD of claim 45, further comprising a laser emitter formed

on or in said single substrate.

12
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72.  (non-elected) 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.  (non-elected) 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.  (non-elected) 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. (non-elected) 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.  (non-elected) 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.  (non-elected) 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.  (non-elected) 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.
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79.  (non-elected) 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.

80. (non-elected) The MSPD of claim 45, further including a hermetic seal integral
with the MSPD.

81.  (non-elected) 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. (non-elected) 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.

14
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83.

84.

85.

86.

87.

88.

89.

(non-elected) The method of claim 81, further including forming an air-filled

volume between the substrate and the MSPD.

(non-elected) 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.

(non-elected) 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).

(non-elected) The method of claim 81, in which forming said holes comprises

including the holes in said intermediate layer.

(non-elected) 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.

(non-elected) The method of claim 81, in which forming said holes comprises

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

(non-elected) 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.
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90.

91.

92.

93.

94.

95.

96.

(non-elected) 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.

(non-elected) The method of claim 81, in which at least some of said holes have

triangular sections in planes transverse to said layers.

(non-elected) 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.

(non-elected) 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.

(non-elected) 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.

(non-elected) 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
(1) distance by which the holes extend in said directions, (ii) shape of the holes, and (iii)

spacing of the holes from each other.

(non-elected) 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.

le
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97. (non-elected) The method of claim 81, including at least partially filling the holes

with a dielectric material.

98. (non-elected) The method of claim 81, including completely filling the holes with

a dielectric material.

99. (non-elected) 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 Si1x, where x is greater than zero.

100. (non-elected) 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 Si1x, where x is zero or unity or a value between zero and

unity.

101. (non-elected) The method of claim 81, further comprising forming ohmic contacts

configured for reverse-bias the MSPD.

102. (non-elected) 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. (non-elected) 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.
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104. (non-elected) 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. (non-elected) The method of claim 81, further comprising forming a laser emitter

on or in said substrate.

106. (non-elected) 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. (non-elected) 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.

108. (non-elected) 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. (non-elected) 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. (non-elected) 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.
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111. (non-elected) 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 (non-elected) The method of claim 81, further including hermetically sealing the
MSPD with a coating integral therewith.

19
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This correspondence is being filed electronically with the U.S. Paten h
and Tr(;den?ark Office via El‘gS-Web. t iyt the € o 30 Rockefeller Plaza, 20t Floor
New York, New York 10112
/Thomas Trainor/ October 25, 2018 Tel.: (212) 278-0400

Thomas Trainor Date

INFORMATION DISCLOSURE STATEMENT

This Information Disclosure Statement is being filed pursuant to 37 C.F.R. §1.97(c)(2), after
the mailing of a first Office Action (dated July 26, 2018), to bring to the Examiner’s attention the
items listed on the Form PTO-1449 attached hereto.

The Patent Office is hereby authorized to charge to Deposit Account No. 03-315 the $120.00
fee required under 37 C.F.R. §1.17(p) for filing an Information Disclosure Statement by a small
entity pursuant to 37 C.F.R. §1.97(c)(2).

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.

It is respectfully requested that the information cited in the annexed Form PTO-1449 be

considered by the Examiner in connection with the above-identified patent application, and that such
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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 filing of this Information Disclosure Statement is not an admission that the information cited
here in, or is considered to be, material to patentability as defined in 37 CFR 1.56(b).

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

patent application, to 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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DETAILED ACTION
This office action is in response to the communications received April 25, 2018. Claims

1-40 and 42-44 are under consideration.

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.

Election/Restrictions
Claims 41 and 45-112 are withdrawn from further consideration pursuant to 37 CFR
1.142(b) as being drawn to a nonelected Group II and Species claims, there being no allowable

generic or linking claim. Election was made without traverse in the reply filed on April 25, 2018

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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Claim 1 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention. The limitation, “that in cross-section is substantially continuous spatially at least
some of time” is somewhat confusing. The cross section continuity concept makes sense,
however the inclusion of "some of time" does not clearly convey a concrete meaning. How does
time relate to the cross sectional geometry. Examiner assumes this has something to do with
implying holes in the photodetector. In that case, it is suggested that the claim language of
"some of time" be removed, because it is unduly redundant, in that the holes are established later

in the claim.

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

rejections set forth in this Office action:

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

Claims 1-3, 9-12, 22, 24, 26, 28, 29, 32-36 and 39 are rejected under 35 U.S.C. 103 as
being unpatentable over Dickinson et al. (US 7,251,386) in view of Kim et al. (US
2010/0288341) in view of Okamoto et al. (US 2010/0308428) in view of Iwai et al. (US

2009/0230498).
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Regarding claim 1, Dickinson teaches in Figures 1 and 7, a single-chip device (200,
“integrated photonic-electronic ... DRAM chip”, column 11, last paragraph) comprising an
integrated combination of a photodetector (203) and an active electronic circuit (various other
devices included on 200), both formed on or in a single substrate (chip 200) and configured to
receive an optical input (fibers 206-209 allow for light signal I/0) that in cross-section is
substantially continuous spatially at least some of time (holes in photodetector to be addressed in
the teaching of Iwai immediately below), convert the optical input to an electrical output
(columns 11 and 12 describe the conversion of the optical signals to electrical signals), and
process the electrical output into a processed output (transmitter portion of 203/204, which

outputs data from DRAM Cores 201/202), wherein:

the active electronic circuit on or in said single substrate is configured to process the
electrical output from the photodetector by applying thereto (input through receiver cell with
detector array, which converts the optical signals from the fiber at the detector array, then an
electrical signal is sent to the CMOS Logic Module where processing takes place, column 5,

lines 29-55):
processing other than or in addition to amplification to form said processed output from
the single-chip device (column 5, lines 29-55, amplification discussed below by teaching of

Iwai); and

routing to one or more selected destinations; and (either of the DRAM Cores and output)
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a communication channel on or in said single-chip device, configured to deliver the
electrical output from the MSPD to the active electronic circuit (circuit paths in both Figs. 1 and

7, from Detector Array to CMOS Logic Module and output).

Dickinson does not teach:

- the photodetector is a microstructure-enhanced photodetector (MSPD).

the photodetector 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 (it is noted
that the claim language regarding the overlying layer is not a positive recitation, nor does the
claim language require the presence, but merely states the overlying layer as an optional
component), has holes intentionally formed therein, extending in directions transverse to the

layers; each of the first and second layers comprises a doped material;
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the intermediate layer comprises a material that is less doped than at least one of the first
and second layers or is 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.

Kim teaches in Figures SA-B and 12:
- the photodetector is a microstructure-enhanced photodetector (MSPD) (detector shown

is enhanced by holes 51 formed in the material layers),

the photodetector (device including mesa 550, n-type layer 510, 0042, intrinsic layer
59,0042, and p-type layer 520, J 0042) on or in said single substrate (this feature as taught by
Dickinson above) comprises an intermediate layer (59), a first layer (520) at one side of the
intermediate layer (beneath 59), and a second layer at an opposite side of the intermediate layer

(510 over 59), wherein:

at least one of said layers, or an overlying covering layer that may be present, has holes

intentionally formed therein (51), extending in directions transverse to the layers
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(vertically); each of the first and second layers comprises a doped material (510 and 520 doped

oppositely paragraph 0042);

the intermediate layer comprises a material that is less doped than at least one of the first
and second layers or is undoped (59 is undoped, { 0042), wherein the degree of doping is the
same or different for different positions in the intermediate layer (as the intermediate layer is

shown to be undoped, the positions all have no doping);
an input portion configured to concurrently receive at a plurality of said holes said optical
input that has said substantially continuous cross-section (top of mesa with holes in it, 1201

connecting 1203); and

an output portion configured to provide said electrical output from the MSPD (electrical

output from the device, paragraph 0037, 0038, 1204 to 1202).

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- the photodetector is a microstructure-enhanced photodetector (MSPD).
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the photodetector 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 or is 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,

in the invention of Dickinson as taught by Kim, for the purpose of providing a light

signal detector which can be used to convert light signals into electrical signals.

Samsung Exhibit 1003, Page 390 of 903



Application/Control Number: 15/797,821 Page 9
Art Unit: 2893

Kim does not teach:

- each of the layers comprises Silicon, Germanium, or an alloy thereof.

Okamoto et al. (US 2010/0308428) teaches in Figure 2, wherein:
- each of the layers comprises Silicon, Germanium, or an alloy thereof (paragraph 0063

describes layers 3-6 as being Si, Ge or SiGe).

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- each of the layers comprises Silicon, Germanium, or an alloy thereof,

in the invention of Dickinson as taught by Okamoto, for the purpose of utilizing industry

standard materials which are less costly and function as semiconductors to allow for the

detection of incoming light signals.

Dickinson does not specify:

- amplification to form said processed output from the single-chip device.

Iwai teaches the optical device is subjected to amplification and processing performed by

electronic circuits, as discussed in paragraph 0010.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- amplification to form said processed output from the single-chip device,

in the invention of Dickinson as taught by Iwai, for at least the purpose of allowing for

the increase in sensitivity of the optical detectors.

Regarding claim 2, Dickinson et al. teach the single-chip device of claim 1, in which
said active electronic circuit is at least partly extends beyond said substrate (fiber portions extend

past the perimeter of 200).

Regarding claim 3, Dickinson et al. teach the single-chip device of claim 1, in which
said active electronic circuit is at least partly inside said substrate (components of the circuit are

all within the confines of the perimeter of 200, with the exception of the fibers).

Regarding claim 9, Dickinson et al. teach the single-chip device of claim 1, in which

said holes are present in said intermediate layer (all of 510, 59, 520 have holes 51 formed in

them).
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Regarding claim 10, Dickinson et al. teach 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 (all of 510, 59, 520 have holes 51 formed in them).

Regarding claim 11, Dickinson et al. teach the single-chip device of claim 1, in which
said holes are present in each of the first, second, and intermediate layer (all of 510, 59, 520 have

holes 51 formed in them).

Regarding claim 12, Dickinson et al. teach 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 (all of 510, 59, 520 have holes 51 formed in them).

Regarding claim 22, Dickinson et al. teach 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 (Kim teaches this in paragraph 0043, wherein the device region is 426 or 325

nanometers).

Regarding claim 24, Dickinson et al. teach the single-chip device of claim 1, and

Okamoto teaches in paragraph 0062, in which said MSPD further comprises ohmic contacts
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configured for reverse-biasing the MSPD. Regarding the limitation of “configured for reverse-
biasing the MSPD”, it is noted that, it has been held that a recitation with respect to the manner
in which a claimed apparatus is intended to be employed does not differentiate the claimed
apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex Parte
Masham, 2 USPQ F.2d 1647 (1987). Therefore since the device of Kim is structurally the same

as the claimed structure, then it would be able to be used in the same fashion.

Regarding claim 26, Dickinson et al. teach 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 (light guides are fibers 206-209, and electrical signals further carried out

by schematically represented electrodes in Fig. 1 of lines leaving the “Detector Array 9”).

Regarding claim 28, Dickinson teaches the single-chip device of claim 1, further
comprising one or more additional MSPD (microstructured cavity taught by Kim, two detectors
shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in the
same substrate (on 200), and respective different optical bandpass filters coupled with at least
two of the MSPDs on or in said single substrate (discussion which addresses the “demultiplexer”
which splits and routes various wavelengths in multiple routing paths is carried out by selectively
allowing certain wavelengths to traverse certain pathways, e.g. bandpass), whereby at least two

of said MSPDs are configured to respond to different wavelength ranges that are within said
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optical input (204/203 respond to various wavelengths incoming from 206-209 fibers, at least

columns 5 and 6 discuss this topic).

Regarding claim 29, Dickinson et al. teach the single-chip device of claim 1, further
comprising one or more additional MSPDs (microstructured cavity taught by Kim, two detectors
shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in
said single substrate (200), one or more additional active electronic circuits (cross bar and
DRAM CORES and discussed processor circuitries) on or in the said single substrate (on 200),
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 (shown as arrows in Fig. 7 and as

schematic wirings in Fig. 1).

Regarding claim 30, Dickinson et al. teach 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 (further circuitries present in addition to the optical devices on 200).

Regarding claim 32, Dickinson et al. teach the single-chip device of claim 1, further
comprising one or more additional active electronic circuits (at least as shown in ) that are
formed on or in the said single substrate and comprise one or more of CMOS, BiCMOS, and

bipolar active devices (discussed in at least, lines 1-27, col. 8).
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Regarding claim 33, Dickinson et al. teach the single-chip device of claim 1, further
comprising one or more additional MSPDs in an array on or in said single substrate (this
limitation is addressed several times in the claims above) and one or more additional active
electronic circuits also on or in said single substrate (this limitation is addressed several times in
the claims above), said MSPDs and active electronic circuits being configured into an
optical communication structure (optical communication structure as shown in Figs. 1 and 7,
where light is input via the fibers and processed by the circuitries on 200) or a light distance and

ranging (LIDAR) structure (previous option addressed).

Regarding claim 34, Dickinson et al. teach the single-chip device of claim 1, further
comprising a laser emitter formed on or in said single substrate (in I/O section 203/204, lasers

are present to output optical communication signals, see col. 8, lines 40-65).

Regarding claim 35, Dickinson et al. teach 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 (Okomoto
teaches in Fig. 1 and § 0062, the desire for ohmic contacts, which inherently reduce sheet
resistance by lowering resistance at the interface of the electrodes and the semiconductor

material).

Regarding claim 36, Dickinson teaches 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
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facing away from the intermediate layer and is configured to reflect light that has passed through
the intermediate layer back toward the intermediate layer (shows an optical device with a DBR

filter (32) on the back side of the active regions and over the substrate).

Regarding claim 39, Dickinson teaches the single-chip device of claim 1, and Okamoto
teaches in Fig. 9 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 (shows an optical

device with a DBR filter (32) on the back side of the active regions and over the substrate).

Claim 5 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Kim et al. (US 9,045,418).
Regarding claim 5, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not specify:

- in which said MSPD comprises a 111-V materials family photodiode.

Kim teaches in Figure 1 wherein the P-I-N region (145, 140, 135) are formed of III-V

(see Figure 1).
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which said MSPD comprises a III-V materials family photodiode,

in the invention of Dickinson et al. as taught by Kim, for the purpose of using a material
which performs well under high power and high frequency electronics because of it's high

electron mobility.

Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Kim et al. (US

2012/0153260).
Regarding claim 6, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not teach:

- further including an air-filled volume between the substrate and the MSPD.

Kim teaches in Figure 20H:

- further including an air-filled volume between the substrate and the MSPD (“Air gap”).
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

in the invention of Dickinson et al. as taught by Kim, for the purpose of refocusing light

back to the active region.

Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Wanger et al. (US

6,879,014).

Regarding claim 7, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- further including a layer of a dielectric material that covers the holes and is in the

propagation path of said optical input.

Wagner teaches in Figure 9 wherein an optical device is ultimately covered in an

insulating / passivating layer (801).
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including a layer of a dielectric material that covers the holes and is in the

propagation path of said optical input,

in the invention of Dickinson as taught by Wagner, for the purpose of passivating the

surface to protect the active device from external damage or environmental degradation.

Claim 8 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Tabatabaie (US 4,814,847).

Regarding claim 8, Dickinson teaches the single-chip device of claim 1, however
Dickinson does not teach:

- further including an avalanche region at one side of the MSPD, forming therewith an
avalanche microstructured photodiode (MSAPD).

Tabatabaie teaches on column 2, lines 18-45 teach an APD as a light sensitive device.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- further including an avalanche region at one side of the MSPD, forming therewith an

avalanche microstructured photodiode (MSAPD),

in the invention of Dickinson et al. as taught by Tabatabaie, for the purpose of using a
diode which is a very sensitive to light and thus allows for a highly sensitive device which can

detect minute amounts of light.

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US
7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Wang et al. (US

2010/0148318)

Regarding claim 13, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:

- in which at least some of said holes are shaped as inverted pyramids.
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Wang teaches in Fig. 6D and 7 holes that are inverted pyramid shaped.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes are shaped as inverted pyramids,

in the invention of Dickinson et al. as taught by Wang, for the purpose of utilizing a
shape which could improve device sensitivity by altering the shape to have more surface area

presented to the normal and incoming optical signal.

Claims 14-17 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et
al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Na et al. (US 8§,319,241).

Regarding claim 14, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have triangular sections in planes transverse to said

layers.
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Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.

Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have triangular sections in planes transverse to said

layers,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Regarding claim 15, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have triangular sections in planes transverse to said

layers, with vertices within the intermediate layer.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.
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Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have triangular sections in planes transverse to said

layers, with vertices within the intermediate layer,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Regarding claim 16, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have sidewalls that slope in planes transverse to

said layers.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:
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- in which at least some of said holes have sidewalls that slope in planes transverse to

said layers,

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Regarding claim 17, Dickinson teaches the single-chip device of claim 1, however
Dickinson et al. do not teach:
- in which at least some of said holes have sidewalls with plural different slopes along

the inside walls of the holes.

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least some of said holes have sidewalls with plural different slopes along

the inside walls of the holes,
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in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surface

area for improving sensitivity in the device of Dickinson et al.

Claims 20 and 21 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson
et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Sasahata et al. (US

2009/0225804).
Regarding claim 20, Dickinson teaches the single-chip device of claim 1, however they
do not teach:

- in which the holes are at least partly filled with a dielectric material.

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric

material, see paragraph 0050.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which the holes are at least partly filled with a dielectric material,
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in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating

the surfaces to prevent mechanical damage or environmental corrosion.
Regarding claim 21, Dickinson teaches the single-chip device of claim 1, however they
do not teach:

- in which the holes are entirely filled with a dielectric material.

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric

material, see paragraph 0050.

Therefore it would have been obvious to one of ordinary skill in the art at the time the

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which the holes are entirely filled with a dielectric material,

in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating

the surfaces to prevent mechanical damage or environmental corrosion.

Claim 23 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US
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2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Shan et al. (US

2007/0277869).

Regarding claim 23, Dickinson teaches the single-chip device of claim 1, however they
do not teach:
- in which at least one of the first layer, the second layer, and the intermediate layer

comprises a material represented by GexSij.x, where x is greater than zero.

Shan teaches in paragraph 0093 discusses SiGe in this manner for use as a light sensitive

pn junction device.
Therefore it would have been obvious to one of ordinary skill in the art at the time the
invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for

the AIA FITF practice) to have used:

- in which at least one of the first layer, the second layer, and the intermediate layer

comprises a material represented by GexSi;_x, where x is greater than zero,

in the invention of Dickinson as taught by Shan, for the purpose of using a material with

high electron mobility which can aid in improving the sensitivity of the device.
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