UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 10,379,301 B2 Page 1 of 1
APPLICATION NO. 1 15/432242

DATED 1 August 13,2019

INVENTOR(S) : Luo et al.

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

Item (73), in Column 1, under “Assignee”, delete “Applied Optoelectronics, Inc., Sugar Land, TX
(US)” and insert -- Global Technology Inc., Ningbo (CN) --, therefor.

Signed and Sealed this
Eighth Day of November, 2022

Kotneving K \ﬁ Vida L

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079
27543 7590 10/03/2022 | EXAMINER

APPLIED OPTOELECTRONICS, INC.
13115 JESS PIRTLE BLVD.
SUGAR LAND, TX 77478

PETKOVSEK, DANIEL

| ART UNIT | PAPER NUMBER
2874
| NOTIFICATION DATE | DELIVERY MODE
10/03/2022 ELECTRONIC

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

The time period for reply, if any, is set in the attached communication.

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

Youngun_Kim@ ao-inc.com
adavis@gtpp.com
docketing@gtpp.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United StatesPatent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.spto.gov

In re Patent No. 10,379,301 :

Issue Date: August 13, 2019 : DECISION ON PETITION
Application No. 15/432,242 :

Filing or 371(c) Date: 14 Feb 2017

Attorney Docket No. AOIC006

This is a decision on the request filed May 12, 2022, under 37 CFR 3.81(b)! to correct the name
of the assignee on the front page of the above-identified patent by way of a Certificate of
Correction.

The request complies with the requirements of 37 CFR 3.81(b), in that the processing fee of
$140, the Certificate of Correction fee of $160, the Certificate of Correction Form No.
PTO/SB/44 and a statement that the assignment was submitted for recordation prior to
issuance of the patent have been received. Accordingly, the present request is GRANTED.

The Certificates of Correction Branch will be notified of this decision granting the petition under
37 CFR 3.81(b) and directing issuance of the requested Certificate of Correction.

Telephone inquiries concerning this decision may be directed Kimberly Inabinet at(571) 272-
4618. Inquiries regarding the issuance of a Certificate of Correction should be directed to the
Certificates of Correction Branch at (703) 756-1814.

/KIMBERLY A INABINET/
Paralegal Specialist, OPET

1 See MPEP 1309, subsection II; and Official Gazette of June 22, 2004.
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Patent 10,379,301B2 PATENT

IN UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 10,379,301B2 Docket No: AOIC006
Issue Date:  August 13, 2019
Title: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

Attn: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PETITION UNDER 37 CFR 3.81 TO IDENTIFY CORRECT ASSIGNEE AND
REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR 1.323

This Petition is being filed in response to the “Response to the Request for Certificate of
Correction” mailed on January 20, 2022. Applicant’s previous Request for Certificate of
Correction filed on November 30, 2021 was denied because the request must state that the
assignment was submitted for recordation as set forth in 37 CFR 3.11.

Applicants now hereby petition the Commissioner of Patents under 37 CFR 3.81 to identify
the correct Assignee on the issued U.S. patent. An Assignment was submitted for recordation as
set forth in 37 CFR 3.11 prior to issuance of the patent. A copy of the Notice of Recordation of
Assignment is included herewith. The Assignment was recorded on February 14, 2017 at Reel
041252, Frame 0582.

Accordingly, it is requested herein that the name of the Assignee on the issued patent be
changed from Applied Optoelectonics, Inc. to Global Technology Inc.

The petition fee set forth in 37 CFR 1.17(1)(1) is being paid with the filing of this
submission.  Authorization for credit card payment of the certificate of correction fee was
previously paid on November 30, 2021. Copies of the previously filed Request for Certification

of Correction and Certificate of Correction Form PTO/SB/44 are again included herewith. Please
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charge Deposit Account No. 50-2121 for any required fee, or for any deficiency in the enclosed

fee.
Respectfully submitted,
/Kevin J. Carroll/
Kevin J. Carroll
Reg. No. 36,384
AOIC006 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND
DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

FEBRUARY 15, 2017
PTAS

EgvégUgH géﬁ]ﬁlg;éIAL STREET 504227275

GROSSMAN TUCKER PERREAULT & PFLEGER
MANCHESTER, NH 03101

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT RECORDATION BRANCH
OF THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE COPY IS AVAILABLE AT THE
ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION
CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE PATENT
AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD FIND ANY ERRORS OR HAVE
QUESTIONS CONCERNING THIS NOTICE, YOU MAY CONTACT THE ASSIGNMENT RECORDATION
BRANCH AT 571-272-3350. PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT
AND TRADEMARK OFFICE, MATL STOP: ASSIGNMENT RECORDATION BRANCH, P.O. BOX
1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 02/14/2017 REEL/FRAME: 041252/0582
NUMBER OF PAGES: 4

BRIEF: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
DOCKET NUMBER: AQICO006

ASSIGNOR:
LUO, JIAN-HONG DOC DATE: 12/24/2016

ASSIGNOR:
JIANG, DONG—-BIAO DOC DATE: 12/24/2016

ASSIGNOR:
NIE, PENG DOC DATE: 12/24/2016

ASSIGNEE:
GLOBAL TECHNOLOGY INC.
NO. 88, QIUSHI RD., WANGCHUN
INDUSTRIAL PARK
NINGBO, CHINA 315176

APPLICATION NUMBER: 15432242 FILING DATE:
PATENT NUMBER: ISSUE DATE:
TITLE: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

P.O. Box 1450, Alexandria, Virginia 223@%8—%\79&@4&&VEXh1b1t 1002’ Page 6



041252/0582 PAGE 2

ASSIGNMENT RECORDATION BRANCH
PUBLIC RECORDS DIVISION
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Patent 10,379,301B2 PATENT

IN UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 10,379,301B2 Docket No: AOIC006
Issue Date:  August 13, 2019
Title: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

REQUEST FOR CERTIFICATION OF CORRECTION

Attn: Certificate of Correction Branch

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

It is requested that a Certificate of Correction be issued correcting printing errors
appearing in the above-identified United States patent. A copy of the text of the
Certificate in the suggested form is enclosed.

Issuance of the Certificate of Correction would neither expand nor contract the
scope of the claims as properly allowed, and re-examination is not required.

Authorization for credit card payment of the certificate of correction fee is being
filed via EFS. Please charge Deposit Account No. 50-2121 for any required fee, or for

any deficiency in the enclosed fee.

Respectfully submitted,

[Kevin J. Carroll/

Kevin J. Carroll
Reg. No. 36,384
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PTO/SB/44 (09-07)

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

PATENT NO 1 10,379,301B2 Page 1 of 1
APPLICATION NO : 15/432,242

ISSUE DATE - August 13, 2019

INVENTOR(S) :LUO et al

It is certified that errors appears in the above-identified patent and that said Letters Patent is

hereby corrected as shown below:

On face page, field 73, in column 1, under “Assignee”, delete “Applied Optoelectronics, Inc., Sugar
Land, TX (US)” and insert - - Global Technology Inc., Ningbo (CN} - -, therefor.

Privacy Act Statement

PATENT NO 10,379,301B2

No. of additional copies

=

Atty Docket No: AOIC006
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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. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part
of that agency’s responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in
accordance with the GSA regulations governing inspection of records for this purpose, and any
other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

PATENT NO 10,379,301B2

No. of additional copies

=

Atty Docket No: AOIC006
[PR2025-00434, Exhibit 1002, Page 10



Electronic Patent Application Fee Transmittal

Application Number:

15432242

Filing Date:

14-Feb-2017

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Filer:

Kevin J. Carroll/April Davis

Attorney Docket Number:

AOIC006

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

PROCESSING FEE, EXCEPT PROV. APPLS.

1830 1 140

140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

[PR2025-00434, Exhibit 1002, Page 11




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

140

[PR2025-00434, Exhibit 1002, Page 12




Electronic Acknowledgement Receipt

EFS ID: 45700180
Application Number: 15432242
International Application Number:
Confirmation Number: 2079

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Customer Number:

27543

Filer:

Kevin J. Carroll/April Davis

Filer Authorized By:

Kevin J. Carroll

Attorney Docket Number: AOIC006
Receipt Date: 12-MAY-2022
Filing Date: 14-FEB-2017
Time Stamp: 16:06:05

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $140

RAM confirmation Number E20225BG06353151
Deposit Account 502121
Authorized User April Davis

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

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

37 CFR 1.17 (Patent application and reexamination processing feesiPR2025_00434 Exhibit 1002 Pace 13




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
19487
1 Petition for review by the Office of AOIC006_Petition_Correction_ no 2
Pe“tions ASSignee_SignEd_051222'pdf 73b1917a5760bd2183b2605ab58e2ef2593]
5566
Warnings:
Information:
66368
2 Miscellaneous Incoming Letter Notice_Recordation.pdf no 2
34a110e1bcc7dSb6af2db00fae5eb7a7bd6
95ad3
Warnings:
Information:
16244
3 Request for Certificate of Correction AOIC006FReqLljetstt_Cecrjtflf_Corre no 1
C |On_ € er.p 45ccc98d35291ee7b875096e219a2ea229b)
bfad7
Warnings:
Information:
27669
4 Request for Certificate of Correction AOIC006_CeFr tlflcatZ?Correctlo no 2
n_ Orm.p be287766d1b8857698cfbe0808fb4646db3|
Warnings:
Information:
37947
5 Fee Worksheet (SB06) fee-info.pdf no 2
af47f5f6694d33980d81fc15ead 1d4d342e2]
Warnings:
Information:
Total Files Size (in bytes): 167715

[PR2025-00434, Exhibit 1002, Page 14




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.

[PR2025-00434, Exhibit 1002, Page 15




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.
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079
27543 7590 01/20/2022 | EXAMINER

APPLIED OPTOELECTRONICS, INC.
13115 JESS PIRTLE BLVD.
SUGAR LAND, TX 77478

PETKOVSEK, DANIEL

| ART UNIT | PAPER NUMBER
2874
| NOTIFICATION DATE | DELIVERY MODE
01/20/2022 ELECTRONIC

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

The time period for reply, if any, is set in the attached communication.

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

Youngun_Kim@ ao-inc.com
adavis@gtpp.com
docketing@gtpp.com

PTOL-90A (Rev. 04/07)
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Patent No. Applicant(s)

Response to the 10379301 LUO etal.
Request for
P . Issue Date Docket No.
Certificate of Correction 08/13/2019 AOICO06

This is in response to the request for a Certificate of Correction filed 30 November 2021

Request Denied - Consideration has been given to your request for the issuance of a Certificate of Correction under
the provisions of 37 CFR 1.322 and/or 37 CFR 1.323. The Request is improper and denied for the reason(s) below:

1. Assignees' names and addresses (assignment data) printed in a patent, are based solely on information supplied
in the appropriate space for identifying the assignment data on the Issue Fee Transmittal Form (PTOL-85b). Any
request for a patent to be corrected to state the name of the assignee, must state that the assignment was submitted
for recordation as set forth in in 37 CFR 3.11 before issuance of the patent. Petition under 3.81 is to be filed for
consideration of correction to assignee. The petition fee set forth in 37 CFR 1.17(i)(1) (currently $140, $70, $35 for
large, small and micro entities, respectively.

2. [J The alleged error in , is in fact an Amendment and/or Change made by the examiner and considered to be
in accordance with the permissible amendments enumerated in the Manual of Patent Examining Procedure (MPEP)
Section 1302.04. Applicant did not file objection or amendment under 37 CFR 1.312 prior to payment of the issue fee.

3. [JA petition under CFR 1.182 is required to correct the alleged errors in spelling or order of inventor's names, since
inventor's names are printed solely in accordance with the type-written names, and in the order of the type-written
names on the Application Data Sheet (ADS). The required fee currently under rule 1.17(f} (small entity $200, large
entity $400, micro entity fee $100).

4. [J With respect to the alleged error in changing the inventor name on the patent due to clerical error in ADS/OATH of
related patents. The inventors name is printed in accordance with the OATH/ADS submitted at the time of filing the
application. However, your attention is directed to C.F.R. 1.324, wherein a request is being made to change, add or
delete inventor(s), after issuance of the patent.

5. [J With respect to the alleged error in , comparison of the printed patent with the corresponding location in the
application file reveals that there is no discrepancy.

6. [J With respect to 37 CFR 1.72, the title should be brief but technically accurate and descriptive and should contain
fewer than 500 characters. Inasmuch as the words "new," "improved," "improvement of," and "improvement in" are

not considered as part of the title of an invention, these words should not be included at the beginning of the title of

the invention and will be deleted when the Office enters the title into the Offices computer records, and when any

patent issues.

7. O The fee for correction under 37 CFR 1.323 is set forth in 37 CFR 1.20(a). (JPartial fee (JNo fee was received with
your request. Full fee payment is required before further action is taken on this request.

8. [ With respect to the request for corrected Letters Patent (Grant), corrections to the original Letters Patent are made
under the provisions of Rule 1.322(b), not Rule1.323, unless a petition is granted.

9. [J Other Comments:

Further correspondence concerning this matter should be filed and directed fo the Certificates of Correction Branch.

Legal Instrument Examiner: /YOLANDA A MIDDLETON/ Phone: (703)756-1282
LIE, ODM
Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703)756-1814

If applicable, information regarding a petition under 37 CFR 1.183 should be directed to the attention of the Commissioner for Paternis
using the FAX number (677) 273-8300

U.S. Patent and Trademark Office Part of Paper No. 20220114
PTO-998 (Rev. 10/2014)

[PR2025-00434, Exhibit 1002, Page 17




Patent 10,379,301B2 PATENT

IN UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 10,379,301B2 Docket No: AOIC006
Issue Date:  August 13, 2019
Title: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

REQUEST FOR CERTIFICATION OF CORRECTION

Attn: Certificate of Correction Branch

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

It is requested that a Certificate of Correction be issued correcting printing errors
appearing in the above-identified United States patent. A copy of the text of the
Certificate in the suggested form is enclosed.

Issuance of the Certificate of Correction would neither expand nor contract the
scope of the claims as properly allowed, and re-examination is not required.

Authorization for credit card payment of the certificate of correction fee is being
filed via EFS. Please charge Deposit Account No. 50-2121 for any required fee, or for

any deficiency in the enclosed fee.

Respectfully submitted,

[Kevin J. Carroll/

Kevin J. Carroll
Reg. No. 36,384

[PR2025-00434, Exhibit 1002, Page 18



PTO/SB/44 (09-07)

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

PATENT NO 1 10,379,301B2 Page 1 of 1
APPLICATION NO : 15/432,242

ISSUE DATE - August 13, 2019

INVENTOR(S) :LUO et al

It is certified that errors appears in the above-identified patent and that said Letters Patent is

hereby corrected as shown below:

On face page, field 73, in column 1, under “Assignee”, delete “Applied Optoelectronics, Inc., Sugar
Land, TX (US)” and insert - - Global Technology Inc., Ningbo (CN} - -, therefor.

Privacy Act Statement

PATENT NO 10,379,301B2

No. of additional copies

=

Atty Docket No: AOIC006
[PR2025-00434, Exhibit 1002, Page 19




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

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

PATENT NO 10,379,301B2

No. of additional copies

=

Atty Docket No: AOIC006
[PR2025-00434, Exhibit 1002, Page 20



Electronic Patent Application Fee Transmittal

Application Number:

15432242

Filing Date:

14-Feb-2017

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Filer:

Kevin J. Carroll/April Davis

Attorney Docket Number:

AOIC006

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

CERTIFICATE OF CORRECTION

1811

160

160

[PR2025-00434, Exhibit 1002, Page 21




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160

[PR2025-00434, Exhibit 1002, Page 22




Electronic Acknowledgement Receipt

EFS ID: 44397445
Application Number: 15432242
International Application Number:
Confirmation Number: 2079

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Customer Number:

27543

Filer:

Kevin J. Carroll/April Davis

Filer Authorized By:

Kevin J. Carroll

Attorney Docket Number: AOIC006
Receipt Date: 30-NOV-2021
Filing Date: 14-FEB-2017

Time Stamp: 16:07:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E2021ATG08304969
Deposit Account 502121

Authorized User April Davis

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

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

37 CFR 1.17 (Patent application and reexamination processing feesiPR2025_00434 Exhibit 1002 Pace 23




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document - . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
16244
1 Request for Certificate of Correction AOIC006FReqLljetstt_Cecrjtflf_Corre no 1
C |On_ € er'p 45ccc98d35291ee7b875096€219a2ea229))
bfad7
Warnings:
Information:
27669
2 Request for Certificate of Correction AOIC006_CeFr tlflcatZ?Correctlo no 2
n_ Orm.p be287766d1b8857698cfbe0808fb4646db3]
Warnings:
Information:
37769
3 Fee Worksheet (SB06) fee-info.pdf no 2
7e8cfc974bd4f26430b43510a53e5c6be06¢
fa29
Warnings:
Information:
Total Files Size (in bytes): 81682

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.

[PR2025-00434, Exhibit 1002, Page 24




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.
15/432,242 08/13/2019 10379301 AOIC006 2079
27543 7590 07/24/2019
APPLIED OPTOELECTRONICS, INC.
13115 JESS PIRTLE BLVD.

SUGAR LAND, TX 77478

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):

Jian-Hong LUO, Ningbo, CHINA;

Global Technology Inc., Ningbo, CHINA;
Dong-Biao JTANG, Ningbo, CHINA;
Peng NIE, Ningbo, CHINA;

Xiao-Liang DING, Ningbo, CHINA;

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) [PR2025-00434, Exhibit 1002, Page 25




PART B - FEE(S) TRANSMITTAL
Coruplete and send this form, together with applicable fee(s), by mail or fax, or via BF5-We

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 tor nmmm‘h-g__ the ISSUE FEE and PUBLICATION FEE (it required). Blocks 1 through 5 should be completed where appropri iate. Al
further correspondence including the Patent, advance orders and notification of maintenance fees will bc mailed to the curreit correspondence address as indicated unless corrected
below or direcied otherwise in B ock 1, by {(a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Nore A certificate of mailing can only be used for domessic mailings of the
Fee(s) Transmittal. This cert 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 transaussion.

CUR

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

27543 7590 05/13/2019 Certificate of Mailing or Transmission
APPLIED OPTOELECTRONICS. INC. I hereby certify that this Fee{s) Transmittal is beiag deposited with the United

(53 o States Posial Service with sufficient postage for first class mail in an envelope
13115 JESS PIRTLE BL\’ D. addressed to the Mail Stop ISSUE address above, or being transmitted to

SUGAR LAND, TX 77478 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
April Davis (yped or printed name)

/ /-\pl’ﬂ Davis/ (Signature)

June 21 , 2019 (Date)

E APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO. I
15743 01472017 Jian-Hong LUO AICH06 3079

TITLE OF INVENTION: MULTI-CRANNEL PARALLEL OPTICAL RECEIVING DEVICE

E APPLN. TYPE I ENTITY STATUS i {88UE FEE DUE E PUBLICATION FEE DUE I PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE I
nonprovisional UNDISCOUNTED $1000 30.00 $0.00 31000 08/13/2019
E ENAMENER ; ART UNIT E CLASS-SURCLASS I
PETKOVSEK, DANIEL 2874 385-0314000
i. 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 Grossman Tucker Perreault
or agents OR, alternatively, 1

L Change of cotrespondence address {or Change of Correspondence

'7 T it 1Y ng 3 TOCT X RPN 1
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a & Pileger, PLLC

d attorney or agent) and the names of up to 2
;i s e s e - egistered patent attorneys or agents. If no nap
Fee Address” indication (or "Fee Address” Indication form PTO/ Hated, no name will be printed .

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
N un\\ber 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 sssignee 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)
Applied Optoclectronics, Inc. Sugar Land, Texas

. -y
Please check the approprisre assignee caregory or categories (will not be printed on the patent) 1 bud lndividusl Kl Corporation or other private group entity .4 Government

4a. Fees submitted: Hhissue Fee [dPublication Fee (if required} LdAdvance Order - # of Copies
4h. Method of Payment:

(Please first reapply any previousty paid fee shown above}

K3 tiectronic Payment via EFS-Web L. Paclosed check [.d Non-electronic payment by credit card {Attach form PTO-2038)

50-1705

%3 The Divector is hereby authorized to charge the required tee(s), any deficiency, or credit any overpayment to Deposit Account No.

W

. Change in Entity Status (from status indicated ahov

: Absent a valid certification of Micro any Status (see forms PTO/SB/15A and 15B), 1\su°
yment in the micro entity amount will not be accepted at the risk of application abandonment.
he application was previously under micro entity status, checking shis hox will be taken
ification of loss of entiflerment {o micro entity status.

“hecking this box will be taken to be a notification of loss of entitlement to small or micro
umt\/ status, 35 applicable.

L Applicant certifying micro entity status. See 37 CFR 1.29

Ly Applicant asserting small entity status. See 37 CFR 1.27

N

L3 Applicant changing to regular undiscounted {ee status.

NGTE: 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.

/Kevin J. Carroll/ June 21, 2019

Authorized Signature "7 T T o Date
" . Kevin 1, Carroll 36,384
Fyped or printed name Registration No.

e2of %
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Electronic Patent Application Fee Transmittal

Application Number: 15432242

Filing Date: 14-Feb-2017

Title of Invention: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE
First Named Inventor/Applicant Name: Jian-Hong LUO

Filer: Kevin J. Carroll/April Davis

Attorney Docket Number: AOIC006

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:

UTILITY APPL ISSUE FEE 1501 1 1000 1000

[PR2025-00434, Exhibit 1002, Page 27




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000

[PR2025-00434, Exhibit 1002, Page 28




Electronic Acknowledgement Receipt

EFS ID: 36399806
Application Number: 15432242
International Application Number:
Confirmation Number: 2079

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Customer Number:

27543

Filer:

Kevin J. Carroll/April Davis

Filer Authorized By:

Kevin J. Carroll

Attorney Docket Number: AOIC006
Receipt Date: 25-JUN-2019
Filing Date: 14-FEB-2017

Time Stamp: 11:31:10

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000

RAM confirmation Number

062519INTEFSW11314900

Deposit Account

501705

Authorized User

April Davis

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

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

37 CFR 1.17 (Patent application and reexamination processing feesiPR2025_00434 Exhibit 1002 Pace 29




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
179333
1 Issue Fee Payment (PTO-85B) AOIC006_Issuel;efe_Transm|ttaI. no 1
p b058c7bbf77e9bb72382c2810b41d557d7
do1a76
Warnings:
Information:
30124
2 Fee Worksheet (SB06) fee-info.pdf no 2
b7062a4163167bdc0c6ff9b685a007a0239
03ab0
Warnings:
Information:
Total Files Size (in bytes): 209457

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
27543 7590 05/13/2019
APPLIED OPTOELECTRONICS, INC. PETKOVSEK, DANIEL
13115 JESS PIRTLE BLVD.
SUGAR LAND, TX 77478 | ART UNIT PAPERNUMBER |
2874
DATE MAILED: 05/13/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079

TITLE OF INVENTION: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/13/2019

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.

Peee 1 9HR2025-00434, Exhibit 1002, Page 31
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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)

27543 7590 05/13/2019 Certificate of Mailing or Transmission
APPLIED OPTOELECTRONICS, INC. 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
13115 JESS PIRTLE BLVD. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUGAR LAND, TX 77478 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

15/432,242 02/14/2017 Jian-Hong LUO AQIC006 2079

TITLE OF INVENTION: MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/13/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PETKOVSEK, DANIEL 2874 385-014000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of 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)

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.

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 Ol\/lljlzggéﬁ ;)-fogl)RzJOSz lﬁat-egt(gr%%‘éder];aé}g)ifpciet; J'Q Q&AE%%'ISC% COMMERCE




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. |
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079
27543 7590 05/13/2019 | EXAMINER |
APPLIED OPTOELECTRONICS, INC. PETKOVSEK, DANIEL
13115 JESS PIRTLE BLVD.
SUGAR LAND, TX 77478 | ART UNIT PAPERNUMBER |

2874

DATE MAILED: 05/13/2019

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
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Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
Daniel Petkovsek 2874 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥} This communication is responsive to the amendment filed April 29, 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 1-3 and 5-8 . 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

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

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 4/29/19.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

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

/DANIEL PETKOVSEK/
Primary Examiner, Art Unit 2874, May 7, 2019

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190506
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Application/Control Number: 15/432,242 Page 2
Art Unit: 2874

DETAILED ACTION
This office action is in response to the amendment filed April 29, 2019. In
accordance with this amendment, claims 1, 2, and 8 have been amended.

Claims 1-3 and 5-8 remain pending. Claims 1 and 8 are in independent form.

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Information Disclosure Statement
2. The prior art documents submitted by Applicant in the Information Disclosure
Statements filed on April 29, 2019, have been considered and made of record (note

attached copy of forms PTO-1449).

Allowable Subject Matter
3. Claims 1-3 and 5-8 are allowed. Claims 1 and 8 are independent claims, while
claims 2, 3, and 5-7 depend from claim 1. The following is an examiner’s statement of
reasons for allowance: the closest prior art of record does not expressly teach or

reasonably suggest, in combination, each claim limitation as embodied by amended

independent claims 1 and/or 8. Applicant has made the specific corrections to clearly
identify the three distinct “top surface” portions the carrier element (reference #8 in Fig.
1), and has clarified all required claim language of claims 1 and 8. The closest prior art

(to Shen et al. ‘451 and Gamache et al. ‘786) of the current record does not expressly

[PR2025-00434, Exhibit 1002, Page 36
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teach or reasonably suggest such a combined configuration as shown in Applicant’s

Fig. 1 and those amended claims from April 29, 2019. The Examiner is unable to make
a prima facie case for obviousness for such combination, most particularly in which the
“light receiving chip” (2) and the “optoelectronic diodes” (3) are disposed directly on the

same surface of the end of the carrier (left end/side in Fig. 1 same surface).

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

Statement of Reasons for Allowance.”

Response to Arguments
4. Applicant’s arguments, see amendment with remarks (pages 5-6), filed April 29,
2019, with respect to the claim amendments that fully address the issues in claims 1, 2,
and 8 (note non-final rejection mailed on January 28, 2019) have been fully considered
and are persuasive. Based on the amendments filed to the claims on April 29, 2019, all
claim objections and claim rejections under 35 U.S.C. 112(b) mailed January 28, 2019
have been withdrawn. Claims 1-3 and 5-8 now serve to create a patentable distinction

over the closest prior art of record.

Inventorship
5. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was

commonly owned as of the effective filing date of the claimed invention(s) absent any

[PR2025-00434, Exhibit 1002, Page 37
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evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.

Conclusion
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Petkovsek whose telephone number is (571)
272-4174. The examiner can normally be reached on M-F 7:30 - 6 PM.

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, Uyen-Chau Le can be reached on (571) 272-2397. 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

[PR2025-00434, Exhibit 1002, Page 38
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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.

/DANIEL PETKOVSEK/

Primary Examiner, Art Unit 2874
May 7, 2019

[PR2025-00434, Exhibit 1002, Page 39
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$).did. or (US-6945708-$ or US-9341786-

$ or US-7162124-$ or US-9484482-$ or

US-9057844-%).did. or (US

20170168252-$ or US-20160349451 -

$).did.

S263 i1 ("20160349451").PN. us- OR OFF 2019/05/06

PGPUB; 13:47
USPAT;
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USOCR,;
JPO
S262 {1 ("9341786").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S261 {15 $260 and (angl$3 degree$4) us- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S260 #19 (US-20010055444-% or US-20150029572-{jUS- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or jjJUSPAT;
US-20170168252-$ or US-20160349451- iDERWENT
$ or US-20150311669-$ or US-
20040161186-$ or US-20170336582-$ or
US-20170307819-$% or US-20110142395-
$).did. or (US-6945708-$ or US-9341786-
$or US-7162124-$ or US-9484482-% or
US-9057844-%).did. or (US-
20170168252-$ or US-20160349451 -
$).did.
S$259 i1 $258 and ("TIR" or internal$4) us- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S$258 i1 ("7162124").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S257 4 S256 and (degree$3 near2 ("41" "42" us- OR ON 2019/05/06
"43")) PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S256 {66 ("20020106156" | "20020146054" | us- OR ON 2019/05/06
"20030010904" | "20030081902" | PGPUB; 13:47
"20040202428" | "20040240788" | USPAT;
"5488681" | "56657407" | "5724463" | USOCR
"6136611" | "6289144" | "6697411").PN.
OR ("7162124").URPN.
S255 {18 ("20030067676" | "20080138013" | us- OR ON 2019/05/06
"20110142395" | "20150087092" | PGPUB; 13:47
"7162124" | "7366380" | "7900836" | USPAT;
"8064745" | "8213751" | "8317411" | USOCR
"8615149" | "8639073" | "9054489").PN.
OR ("9341786").URPN.
S254 {1 ("20160349451").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S253 {15 (US-20010055444-% or US-20150029572-{jUS- OR ON 2019/05/06
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$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {JUSPAT;
US-20170168252-$ or US-20160349451- {DERWENT
$ or US-20150311669-$ or US-
20040161186-$ or US-20170336582-$ or
US-20170307819-$).did. or (US-
6945708-$ or US-9341786-$).did. or (US-
20170168252-$ or US-20160349451-
$).did.
S252 i1 ("7532783").PN. us- OR OFF  §2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S251 7 (("20030174964") or ("20040161186") or jUS- OR OFF  §2019/05/06
("20160149662") or ("20160349451") or {PGPUB; 13:47
("20170168252") or ("20150249501") or {USPAT;
("20170307819")).PN. USOCR;
JPO
S250 6 (("5617234") or ("7376308") or us- OR OFF  §2019/05/06
("8831433") or ("7058263") or PGPUB; 13:47
("7532783") or ("7941053")).PN. USPAT;
USOCR;
JPO
S249 i1 ("20160349451").PN. us- OR OFF  §2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S248 o (15/162623).APP. USPAT;  JOR ON 2019/05/06
USOCR 13:47
S247 1 ("2016/0349451").URPN. USPAT  HOR ON 2019/05/06
13:47
S246 0 ("2017/0336582").URPN. USPAT  HOR ON 2019/05/06
13:47
S245 |1 ("20170336582").PN. us- OR OFF  §2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S244 1 ("20170336852").PN. us- OR OFF  §2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S243 {13 (US-20010055444-$ or US-20150029572- {US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {JUSPAT;
US-20170168252-$ or US-20160349451- {DERWENT
$ or US-20150311669-$ or US-
20040161186-$).did. or (US-6945708-$
or US-9341786-$).did. or (US-
20170168252-$ or US-20160349451-
$).did.
S242 {1 ("20160349451").PN. us- OR OFF  §2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
1S241 {13 {(US-20010055444-$ or US-20150029572- {US- JOR JON 12019/05/06}
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$ or US-20160149662-% or US- PGPUB; 13:47
20040022490-% or US-20020181890-$ or {{USPAT,;
US-20170168252-$ or US-20160349451- {DERWENT
$ or US-20150311669-$ or US-
20040161186-%).did. or (US-6945708-%
or US-9341786-3).did. or (US-
20170168252-$ or US-20160349451-
$).did.
S240 {3 (luo$2 jiang$2 nie$2 ding$2).in. and us- OR ON 2019/05/06
(parallel$4 with receiv$4 with optic$4) PGPUB; 13:47
and ("AWG" (array$3 near2 waveguid$3 {{USPAT,;
near3 grating$3)) USOCR;
EPO; JPO;
DERWENT
$239 {1107 $238 and (("AWG" (array$3 near2 us- OR ON 2019/05/06
waveguid$3 near3 grating$4)) with PGPUB; 13:47
(reflect$4 mirror$4) with (detect$4 USPAT;
diod$4 photo-detect$4 photodetect$4 USOCR;
photo-diod$4 photodiod$4 receiv$4)) EPO; JPO;
DERWENT
5238 {17634 §G02B6/32.cpc. or G02B6/12019.¢cpc. or  {{US- OR ON 2019/05/06
G02B6/4214.cpc. or G02B6/4249.cpc. PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S237 it (10/368195).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
$236 {5 ("2004/0161186").URPN. USPAT OR ON 2019/05/06
13:47
S235 {j2 ("2017/0168252").URPN. USPAT OR ON 2019/05/06
13:47
S234 it ("20170168252").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
5233 i1 ("20160149662").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S232 i ("2016/0349451").URPN. USPAT OR ON 2019/05/06
13:47
S231 {0 (15/162623).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
$230 0 (15/373991).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S$229 {2 ("2017/0168252").URPN. USPAT OR ON 2019/05/06
13:47
S228 {54 G02B6/4214.cpc. and G02B6/12019.¢cpc. HUS- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S227 {i5 ("2016/0149662").URPN. USPAT OR ON 2019/05/06
13:47
P 3 i 3 3 y

IPR2025-00434, Exhibit 1002, Page 52

file:///C/Users/dpetkovsek/Documents/e-Red%20Folder/15432242/EASTSearchHistory. 15432242 _AccessibleVersion.htm[5/7/2019 12:41:08 PM]



EAST Search History

S226 i1 (14/621273).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
$225 {12 ("20010055444" | "6490395").PN. OR us- OR ON 2019/05/06
("6760521").URPN. PGPUB; 13:47
USPAT;
USOCR
S224 {15 petkovsek$2.xa,xp. and (fiber$4 with us- OR ON 2019/05/06
("AWG" or (array$3 near3 grating$3))) PGPUB; 13:47
USPAT;
USOCR;
EPO; JPO;
DERWENT
S$223 {127 coupl$4 same ("AWG" (array$2 near2 us- OR ON 2019/05/06
waveguid$3 near2 grating$4)) same PGPUB; 13:47
(optic$4 near9 fiber$4) same USPAT;
connector$4 USOCR,;
EPO; JPO;
DERWENT
S222 i ("6715936").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S221 it ("20160349451").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
$220 §13 (US-20010055444-$ or US-20150029572- {US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or jUSPAT;
US-20170168252-$ or US-20160349451- {iDERWENT
$ or US-20150311669-$ or US-
20040161186-$).did. or (US-6945708-$
or US-9341786-%).did. or (US-
20170168252-$ or US-20160349451 -
$).did.
S219 43 (luo$2 jiang$2 nie$2 ding$2).in. and us- OR ON 2019/05/06
(parallel$4 with receiv$4 with optic$4) PGPUB; 13:47
and ("AWG" (array$3 near2 waveguid$3 {{USPAT,;
near3 grating$3)) USOCR;
EPO; JPO;
DERWENT
S218 #107 S$217 and (("AWG" (array$3 near2 us- OR ON 2019/05/06
waveguid$3 near3 grating$4)) with PGPUB; 13:47
(reflect$4 mirror$4) with (detect$4 USPAT;
diod$4 photo-detect$4 photodetect$4 USOCR;
photo-diod$4 photodiod$4 receiv$4)) EPO; JPO;
DERWENT
$217 {17634 {{G02B6/32.cpc. or G02B6/12019.¢cpc. or  HUS- OR ON 2019/05/06
G02B6/4214.cpc. or G02B6/4249.cpc. PGPUB; 13:47
USPAT;
USOCR;
EPO; JPO;
DERWENT
$216 {1 (10/368195).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S215 {5 ("2004/0161186").URPN. USPAT OR ON 2019/05/06
13:47
1S214 2 4("2017/0168252") .URPN. JUSPAT  OR JON 12019/05/06}
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E y ; : : 113:47
S213 i ("20170168252").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S212 it ("20160149662").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S211 {1 ("2016/0349451").URPN. USPAT OR ON 2019/05/06
13:47
S210 §{0 (15/162623).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S209 30 (15/373991).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S$208 ii2 ("2017/0168252").URPN. USPAT OR ON 2019/05/06
13:47
S207 {54 G02B6/4214.cpc. and G02B6/12019.cpc. {{US- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
EPO; JPO;
DERWENT
S206 {i5 ("2016/0149662").URPN. USPAT OR ON 2019/05/06
13:47
S205 i1 (14/621273).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S204 {12 ("20010055444" | "6490395").PN. OR us- OR ON 2019/05/06
("6760521").URPN. PGPUB; 13:47
USPAT;
USOCR
S203 {15 petkovsek$2.xa,xp. and (fiber$4 with us- OR ON 2019/05/06
("AWG" or (array$3 near3 grating$3))) PGPUB; 13:47
USPAT;
USOCR;
EPO; JPO;
DERWENT
S202 {127 coupl$4 same ("AWG" (array$2 near2 us- OR ON 2019/05/06
waveguid$3 near2 grating$4)) same PGPUB; 13:47
(optic$4 near9 fiber$4) same USPAT;
connector$4 USOCR,;
EPO; JPO;
DERWENT
S201 i1 ("6715936").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S200 1 ("20160349451").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S$199 {1 ("9341786").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
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USOCR,;
JPO
S198 {15 $197 and (angl$3 degree$4) us- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S$197 {19 (US-20010055444-% or US-20150029572-{{US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {{USPAT;
US-20170168252-$% or US-20160349451- HDERWENT
$ or US-20150311669-$ or US-
20040161186-$ or US-20170336582-$ or
US-20170307819-$% or US-20110142395-
$).did. or (US-6945708-$ or US-9341786-
$or US-7162124-$ or US-9484482-% or
US-9057844-%).did. or (US-
20170168252-$ or US-20160349451 -
$).did.
S$196 i1 $195 and ("TIR" or internal$4) us- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S$195 i1 ("7162124").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S194 4 $193 and (degree$3 near2 ("41" "42" us- OR ON 2019/05/06
"43")) PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S193 ii66 ("20020106156" | "20020146054" | us- OR ON 2019/05/06
"20030010904" | "20030081902" | PGPUB; 13:47
"20040202428" | "20040240788" | USPAT;
"5488681" | "56657407" | "5724463" | USOCR
"6136611" | "6289144" | "6697411").PN.
OR ("7162124").URPN.
S192 i#18 ("20030067676" | "20080138013" | us- OR ON 2019/05/06
"20110142395" | "20150087092" | PGPUB; 13:47
"7162124" | "7366380" | "7900836" | USPAT;
"8064745" | "8213751" | "8317411" | USOCR
"8615149" | "8639073" | "9054489").PN.
OR ("9341786").URPN.
S191 {1 ("20160349451").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S$190 {15 (US-20010055444-$% or US-20150029572-{{US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {{USPAT;
US-20170168252-$% or US-20160349451- HDERWENT
$ or US-20150311669-$ or US-
20040161186-$ or US-20170336582-$ or
US-20170307819-$).did. or (US-
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6945708-$ or US-9341786-$).did. or (US-
20170168252-$ or US-20160349451 -
$).did.
S189 |1 ("7532783").PN. us- OR OFF  2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S188 7 (("20030174964") or ("20040161186") or US- OR OFF  12019/05/06
("20160149662") or ("20160349451") or {{PGPUB; 13:47
("20170168252") or ("20150249501") or USPAT;
("20170307819")).PN. USOCR;
JPO
S187 6 (("5617234") or ("7376308") or us- OR OFF  12019/05/06
("8831433") or ("7058263") or PGPUB; 13:47
("7532783") or ("7941053")).PN. USPAT:
USOCR;
JPO
S186 |1 ("20160349451").PN. us- OR OFF  2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
s185 0 (15/162623).APP. USPAT; {OR ON 2019/05/06
USOCR 13:47
S184 i1 ("2016/0349451").URPN. USPAT  {OR ON 2019/05/06
13:47
s183 0 ("2017/0336582").URPN. USPAT  {OR ON 2019/05/06
13:47
S182 i1 ("20170336582").PN. us- OR OFF  12019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S181 {1 ("20170336852").PN. us- OR OFF  12019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S180 13 (US-20010055444-$ or US-20150029572-{{US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {{USPAT;
US-20170168252-$ or US-20160349451- {DERWENT
$ or US-20150311669-$ or US-
20040161186-$).did. or (US-6945708-$
or US-9341786-$).did. or (US-
20170168252-$ or US-20160349451 -
$).did.
S179 i1 ("20160349451").PN. us- OR OFF  12019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO
S178 13 (US-20010055444-$ or US-20150029572-{{US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {{USPAT;
US-20170168252-$ or US-20160349451- {DERWENT
$ or US-20150311669-$ or US-
20040161186-$).did. or (US-6945708-$
or US-9341786-$).did. or (US-
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20170168252-$ or US-20160349451-
$).did.
S177 43 (luo$2 jiang$2 nie$2 ding$2).in. and us- OR ON 2019/05/06
(parallel$4 with receiv$4 with optic$4) PGPUB; 13:47
and ("AWG" (array$3 near2 waveguid$3 {{USPAT,;
near3 grating$3)) USOCR;
EPO; JPO;
DERWENT
S176 {107 S$175 and (("AWG" (array$3 near2 us- OR ON 2019/05/06
waveguid$3 near3 grating$4)) with PGPUB; 13:47
(reflect$4 mirror$4) with (detect$4 USPAT;
diod$4 photo-detect$4 photodetect$4 USOCR;
photo-diod$4 photodiod$4 receiv$4)) EPO; JPO;
DERWENT
$175 {17634 §G02B6/32.cpc. or G02B6/12019.¢cpc. or  {{US- OR ON 2019/05/06
G02B6/4214.cpc. or G02B6/4249.cpc. PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S174 i1 (10/368195).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S173 45 ("2004/0161186").URPN. USPAT OR ON 2019/05/06
13:47
S172 2 ("2017/0168252").URPN. USPAT OR ON 2019/05/06
13:47
S171 §1 ("20170168252").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S170 1 ("20160149662").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
JPO
S169 i1 ("2016/0349451") . URPN. USPAT OR ON 2019/05/06
13:47
S168 {0 (15/162623).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S167 30 (15/373991).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S166 {2 ("2017/0168252").URPN. USPAT OR ON 2019/05/06
13:47
$165 {54 G02B6/4214.cpc. and G02B6/12019.¢cpc. {US- OR ON 2019/05/06
PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S164 {5 ("2016/0149662").URPN. USPAT OR ON 2019/05/06
13:47
S163 i1 (14/621273).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
S162 {12 ("20010055444" | "6490395").PN. OR us- OR ON 2019/05/06
("6760521").URPN. PGPUB; 13:47
USPAT;
USOCR
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S161 {415 petkovsek$2.xa,xp. and (fiber$4 with us- OR ON 2019/05/06
("AWG" or (array$3 near3 grating$3))) PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT

S160 {127 coupl$4 same ("AWG" (array$2 near2 us- OR ON 2019/05/06
waveguid$3 near2 grating$4)) same PGPUB; 13:47
(optic$4 near9 fiber$4) same USPAT;
connector$4 USOCR;
EPO; JPO;
DERWENT

S159 {1 ("6715936").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO

51568 i1 ("20160349451").PN. us- OR OFF 2019/05/06
PGPUB; 13:47
USPAT;
USOCR;
JPO

S1567 {13 (US-20010055444-$ or US-20150029572-{{US- OR ON 2019/05/06
$ or US-20160149662-$ or US- PGPUB; 13:47
20040022490-$ or US-20020181890-$ or {{USPAT;
US-20170168252-$ or US-20160349451- {{DERWENT
$ or US-20150311669-$ or US-
20040161186-$).did. or (US-6945708-%
or US-9341786-$).did. or (US-
20170168252-$ or US-20160349451-

$).did.
S156 i3 (luo$2 jiang$2 nie$2 ding$2).in. and us- OR ON 2019/05/06
(parallel$4 with receiv$4 with optic$4) PGPUB; 13:47
and ("AWG" (array$3 near2 waveguid$3 {{USPAT,;
near3 grating$3)) USOCR;
EPO; JPO;
DERWENT
S155 {107 S$154 and (("AWG" (array$3 near2 us- OR ON 2019/05/06
waveguid$3 near3 grating$4)) with PGPUB; 13:47
(reflect$4 mirror$4) with (detect$4 USPAT;

diod$4 photo-detect$4 photodetect$4 USOCR;
photo-diod$4 photodiod$4 receiv$4)) EPO; JPO;

DERWENT
S154 {17634 {{G02B6/32.cpc. or G02B6/12019.cpc. or  {{US- OR ON 2019/05/06
G02B6/4214.cpc. or GO2B6/4249.cpc. PGPUB; 13:47
USPAT;
USOCR,;
EPO; JPO;
DERWENT
S153 {1 (10/368195).APP. USPAT; OR ON 2019/05/06
USOCR 13:47
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Appl. No. 15/432,242
Amendment dated April 29, 2019
Reply to Office action of January 28, 2019

REMARKS
Please reconsider the application in view of the above amendments and the following
remarks.
Status of the Claims

Claims 1-3 and 5-8 stand rejected. Claims 1, 2, and 8 are amended herein. No claims are
cancelled, and no new claims are added at this time. Accordingly, claims 1-3 and 5-8 remain
pending with claims 1 and 8 being independent claims.

Allowable Subject Matter

Applicant notes with appreciation the Examiner’s acknowledgement of allowable subject
matter in claims 1-3 and 5-8.

Claim Objections

Claims 1-3 and 5-8 were objected to over informalities. In particular, claims 1-3 and 5-8
were objected to over clarity issues related to the claimed “top surface” and “optical signals.”
Applicant herein amends the claims, as discussed in greater detail below, and respectfully requests
reconsideration and withdrawal of the objections.

Rejections under 35 U.S.C. § 112

Claims 1-3 and 5-8 were rejected under 35 U.S.C. 112(b) for allegedly being indefinite.
See Office Action; page 4. In addition, claims 1-3 and 5-8 were rejected under 35 U.S.C. 112(b)
over antecedent issues. /d.

Applicant does not concede that these rejections are correct, but herein amends the claims
to advance prosecution. In particular, Applicant herein amends claims 1 and 8 to further clarify
the “top” surfaces recited in the claims, and further, the antecedent issue regarding the “optical
signals.”

Claim 2 was also rejected under 35 U.S.C. 102(b) for allegedly conflicting with the
amended independent claim 1. Office Action; page 5. Applicant respectfully disagrees that this
rejection is proper, but for purposes of advancing prosecution, Applicant herein amends dependent
claim 2 to clarify “wherein the top surface of the end of the carrier is defined at least in part by a
circuit board, and wherein the plurality of optoelectronic diodes and the light receiving chip are
directly disposed on the circuit board.” Accordingly, Applicant believes that no further

clarification is required.
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Appl. No. 15/432,242
Amendment dated April 29, 2019
Reply to Office action of January 28, 2019

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the

rejections under 35 U.S.C. 112.

Conclusion

The claims have been shown to be allowable over the prior art. Applicant believes that this
paper is responsive to each and every ground of rejection cited by the Examiner in the Action dated
January 28, 2019, and respectfully requests favorable action in this application. The examiner is
invited to telephone the undersigned, Applicant’s attorney of record, to facilitate advancement of
the present application. Please apply any charges not covered, or any credits, to Deposit Account

50-1705 (Reference Number AOIC006).

Respectfully submitted,

GROSSMAN, TUCKER, PERREAULT &
PFLEGER PLLC

Date: April 29, 2019 By: /Kenneth M. Thompson/
Kenneth M. Thompson
Reg. No. 72,001

55 S. Commercial Street
Manchester, NH 03101
Telephone: (603) 668-6560
Facsimile: (603) 668-2970
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Appl. No. 15/432,242
Amendment dated April 29, 2019
Reply to Office action of January 28, 2019

IN THE CLAIMS

1. (Currently Amended) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip disposed on a top surface of an end of the carrier;

a plurality of optoelectronic diodes disposed on the top surface of [[an]] the end of the
carrier, and the plurality of optoelectronic diodes electrically connected to the light receiving
chip via bonding wire, wherein the optoelectronic diodes and the light receiving chip are

disposed directly on the same top surface of the end of the carrier;

an optical fiber connector disposed in anether an end of the carrier;

an arrayed waveguide grating further disposed on the a top surface of the carrier that defines

a midpoint of the carrier, the arrayed waveguide grating having a first end, a middle, and a

second end disposed opposite the first end, and an input end of the arrayed waveguide grating
connected to the optical fiber connector for receiving an optical signal from the optical fiber,

wherein the top surface of the carrier underlies the middle of the arrayed waveguide grating; and

wherein the optical signal[[s]] are is divided into multi-channel optical signals in parallel by
the arrayed waveguide grating based on their wavelengths, the a top surface defined by an output
end of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel optical

signals reflected by the top surface defined by the output end of the arrayed waveguide grating to

be reflected to a photosensitive surface of the plurality of optoelectronic diodes arranged in
parallel, wherein the predetermined angle of the top surface defined by the output end of the
arrayed waveguide grating is in a range of 41 to 46 degrees such that the top surface provides the

reflection.

2. (Currently Amended) The multi-channel parallel optical receiving device according to

claim 1, wherein the top surface of the end of the carrier is defined at least in part by a circuit

board, and wherein the plurality of optoelectronic diodes and the light receiving chip are directly

disposed on the same circuit board.
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Appl. No. 15/432,242
Amendment dated April 29, 2019
Reply to Office action of January 28, 2019

3. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the amount of the optoelectronic diodes is equal to the amount of optical paths divided

by the arrayed waveguide grating.

4. (Cancelled)

5. (Previously Presented) The multi-channel parallel optical receiving device according to
claim 1, wherein the predetermined angle of the top surface of the output end of the arrayed

waveguide grating is 42 degrees.

6. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein a first lens, for coupling the optical fiber, is disposed between the input end of the

arrayed waveguide grating and the optical fiber connector.

7. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the input end of the arrayed waveguide grating is inserted directly into the optical fiber
connector and a graded index lens is disposed in an end where the optical fiber connector and the

arrayed waveguide grating connect.

8. (Currently Amended) A multi-channel parallel optical receiving device, comprising:
a carrier;

a light receiving chip disposed on a top surface of an end of the carrier;

a plurality of optoelectronic diodes disposed on [[a]] the top surface of [[an]] the end of the
carrier, and the plurality of optoelectronic diodes electrically connected to the light receiving chip
via wire bonding, wherein the plurality of optoelectronic diodes and the light receiving chip are

directly disposed on the same top surface of the end of the carrier;
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Appl. No. 15/432,242
Amendment dated April 29, 2019
Reply to Office action of January 28, 2019

an optical fiber connector disposed in anether an end of the carrier;

an arrayed waveguide grating further disposed on [[the]] a top surface of the carrier that

defines a midpoint of the carrier, the arrayed waveguide grating having a first end, a middle, and

a second end disposed opposite the first end, and an input end of the arrayed waveguide grating

connected to the optical fiber connector for receiving an optical signal from the optical fiber;

wherein the top surface of the carrier that defines the midpoint of the carrier underlies the

middle of the arrayed waveguide grating; and

wherein the optical signal[[s]] are is divided into multi-channel optical signals in parallel by
the arrayed waveguide grating based on their wavelengths, the a top surface defined by an output
end of the arrayed waveguide grating is at a predetermined angle of 42 degrees, causing the multi-

channel optical signals reflected by the top surface defined by the output end of the arrayed

waveguide grating to be reflected to a photosensitive surface of the plurality of optoelectronic

diodes arranged in parallel.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/432,242 Confirmation No. : 2079
Inventors : Jian-Hong Luo et al.

Filed :  February 14, 2017

TC/A.U. ;2874

Examiner :  Petkovsek

Docket No. : AOIC006

Customer No. 1 27,543

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND REPLY UNDER 37 CFR §1.111

Sir:

In response to the Office Action dated January 28, 2019, please amend the application as
follows and consider the included remarks. Applicant is filing this amendment within the three-
month statutory period for reply on or before April 28, 2019. Thus, Applicant believes that no
extension of time is required. In the event that an additional extension is required, Applicant
herewith petitions the Director of the United States Patent and Trademark Office for the necessary

extension and authorizes the Director to charge Deposit Account 50-1705.
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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.
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079
27543 7590 01/28/2019 | EXAMINER

APPLIED OPTOELECTRONICS, INC.
13115 JESS PIRTLE BLVD.
SUGAR LAND, TX 77478

PETKOVSEK, DANIEL

| ART UNIT | PAPER NUMBER
2874
| NOTIFICATION DATE | DELIVERY MODE
01/28/2019 ELECTRONIC

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

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
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Application No. Applicant(s)

15/432,242 LUO et al.
Office Action .S‘ummary Examiner Art Unit AlA Status
Daniel Petkovsek 2874 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) Responsive to communication(s) filed on the request for reconsideration filed December 13, 2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) ] 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) 1-3 and 5-8 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 1-3 and 5-8 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ 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)(J The specification is objected to by the Examiner.
11)¥ The drawing(s) filed on April 24, 2017 is/are: a)l¥] accepted or b)[] 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)v] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) All b)(J Some** ¢)J None of the:
1.M} 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) [7] 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 12/13/18.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190122
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Application/Control Number: 15/432,242 Page 2
Art Unit: 2874

DETAILED ACTION
This office action is in response to the request for reconsideration filed December

13, 2018. Claims 1-3 and 5-8 remain pending.

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Information Disclosure Statement
2. The prior art documents submitted by Applicant in the Information Disclosure
Statements filed on December 13, 2018, have been considered and made of record

(note attached copy of forms PTO-1449).

Claim Objections
3. The Examiner would first like to outline confusion in claiming in the carrier (8) in
Figure 1 and “a top surface” thereof. The Examiner notes that although the claims as
originally filed (February 14, 2017) for “a top surface” was reasonable, as the claims
have been amended, further clarification of this feature must be added. For example,
although there appears to be a broad “a top surface” of carrier 8, this “top surface” is in

fact three distinct surfaces, to include (1) “a top surface of an end of the carrier (e.g. left

side Fig. 1, where Chip 2 and O/E 3 are located), (2) “a top surface in the middle of the

carrier (central, middle where AWG located), and (3) “a top surface of the another end

[PR2025-00434, Exhibit 1002, Page 79
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of the carrier (e.g. right side Fig. 1, where Lens 5 located). These (sub)surfaces do not

lie in the same plane, as the two opposite end surface lie at a lower level.

4. Claims 1-3 and 5-8 are objected to because of the following informalities:
regarding pending independent claims 1 and 8, there are numerous issues relating to
the “a top surface of the carrier” and “optical signal(s)”. First, regarding claims 1 and 8,
the “a light receiving chip” and the “a plurality of optoelectronic diodes” structure should
be distinctly claimed as “disposed on a/the top surface of an end of the carrier” for
clarity; the “an arrayed waveguide grating” structure should be distinctly claimed as
“disposed on a/the top surface of the middle of the carrier” for clarity. Note the
reasoning above in section (3) for “a/the top surface of the carrier’” needing more
specificity because this “top surface” includes three distinct surface sections/levels.
Next, regarding the language “wherein the optoelectronic diodes and the light receiving
chip are disposed directly on the same surface”, this language should read “wherein the
optoelectronic diodes and the light receiving chip are disposed directly on the same top

surface at the end of the carrier” for clear claiming. In the final paragraph of claims 1

and 8, the phrase “the optical signals are divided” should read “the optical signal is
divided” because this feature was first identified as “an optical signal.” Also in the final
paragraph, the first recitation of “the top surface defined by an output end of the arrayed
waveguide grating” should read “a top surface defined by an output end of the arrayed
waveguide grating.” Finally, later recitation of “optical signals reflected by the top
surface to be reflected” should read “optical signals reflected by the top surface defined

by an output end of the arrayed waveguide grating to be reflected” is needed for clarity.

[PR2025-00434, Exhibit 1002, Page 80
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Appropriate correction is required, and careful review of all pending claims 1-3 and 5-8
is needed. Similar issues with “a/the top surface of the carrier” are included in both

claims 1 and 8.

Claim Rejections - 35 USC § 112

5. 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-AlA), 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.

6. Claims 1-3 and 5-8 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), 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-AlA
the applicant regards as the invention. Claims 1 and 8 are in independent claim form,

while claims 2, 3, and 5-7 depend from independent claim 1.

7. Claims 1 and 8 are rejected under 35 U.S.C. 112(b) for lacking proper
antecedent basis throughout the claims. Regarding claims 1 and 8, the “a/the top
surface of the carrier” must be corrected and clarified in each instance. For example,
the Figures of the current application show three distinct “top surfaces” of the carrier, as
a sub-set of the overall “top surface.” As claims 1 and 8 have been amended in
prosecution, additional descriptive language is needed for (1) “disposed on a/the top
surface of an end of the carrier”; (2) “disposed on althe top surface of the middle of

the carrier”; and (3) “disposed on a/the top surface of another end of the carrier” for
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clear claiming under 35 U.S.C. 112(b). There is insufficient antecedent basis for those
particular limitations in the claim. Applicant should amend claims 1 and 8 to clearly

define which surface of the top surface is being recited.

8. Further regarding claims 1 and 8, the limitation “the optical signals are divided”
should read “the optical signal is divided” because this feature was first identified as “an
optical signal.” Conversely, the phrase “receiving an optical signal” could be amended
to “receiving optical signals” in its first recitation. For these reasons, claims 1 and 8 lack

proper antecedent basis.

9. Further regarding claim 2, this claim is rejected under 35 U.S.C. 112(b) for
conflicting with amended independent claim 1. In particular, the phrase “the plurality of
optoelectronic diodes are disposed on the same circuit board” conflict with claim 1’s

language of the “optoelectronic diodes” being “directly disposed on the same surface.”

The OE diodes cannot be disposed be disposed directly on the same surface as the

“light receiving chip” ifthere is an intervening “circuit board” as in dependent claim 2.

Response to Arguments
10.  Applicant’s arguments, see request for reconsideration, filed December 13, 2018,
with respect to the rejection under 35 U.S.C. 103 and using primary obvious design
choice for motivation to reject claims 1 and 8, have been fully considered and are
persuasive. The rejections mailed September 13, 2018 under 35 U.S.C. 103 have been

withdrawn.
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11.  Applicant must address the claim objections to claims 1 and 8, as well as the
claim rejections to claims 1, 2, and 8 under 35 U.S.C. 112(b) above. Because this is a

new ground of rejection not previously presented, this rejection is made NON-FINAL.

12.  If Applicant makes the specific corrections to clearly identify the three distinct “top
surface” portions the carrier element (reference #8 in Fig. 1), and clarify all claim
language of claims 1 and 8, the closest prior art (to Shen et al. ‘451 and Gamache et al.
786) does not expressly teach or reasonably suggest such a combined configuration
as shown in Applicant’s Figure 1 and the claims. The Examiner is unable to make a
prima facie case for obviousness of such combination, most particularly in which the
“light receiving chip” (2) and the “optoelectronic diodes” (3) are disposed directly on the

same surface of the end of the carrier (left end/side in Fig. 1 same surface).

Inventorship
13.  This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.

[PR2025-00434, Exhibit 1002, Page 83



Application/Control Number: 15/432,242 Page 7
Art Unit: 2874

Conclusion
14.  This action is made non-final, because new grounds of rejection are presented.
15.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Petkovsek whose telephone number is (571)
272-4174. The examiner can normally be reached on M-F 7:30 - 6 PM.

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, Uyen-Chau Le can be reached on (571) 272-2397. 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.

/DANIEL PETKOVSEK/

Primary Examiner, Art Unit 2874
January 22, 2019
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Application No. Applicant(s)

15/432,242 LUO et al.
Applicant-Initialed Interview Summary Examiner Art Unit AlA Status
Daniel Petkovsek 2874 Yes

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

(1) Daniel Petkovsek (Primary Examiner). (3) .

(2) Mr. Kenneth Thompson (Reg. #72,001). 4) .

Date of Interview: 12 December 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  O112 O102 103 OOthers

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

Claim(s) discussed: Independent claims 1 and 8.

Identification of prior art discussed: Shen et al. '451; Gamache et al. '786.

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...)

The Parties discussed the 35 U.S.C.103 rejection mailed on September 13, 2018. Mr. Thompson put forth additional
arguments and reasoning that the combination of features of independent claims 1 and 8 serve to create a patentable
distinction over the prior art. Although no agreement was reached in this interview, the Examiner invited Mr. Thompson
to include all arguments and reasoning in writing so that more careful review can be conducted. The Examiner will
await such response..

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

/DANIEL PETKOVSEK/
Primary Examiner, AU 2874, December 12, 2018

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20181212
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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.,-
) an identification of the claims discussed,
) an identification of the specific prior art discussed,
) 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.

2
3
4

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/432,242 Confirmation No. : 2079
Inventors : Jian-Hong Luo et al.

Filed :  February 14, 2017

TC/A.U. ;2874

Examiner :  Petkovsek

Docket No. : AOIC006

Customer No. 1 27,543

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY UNDER 37 CFR §1.111 AND INTERVIEW SUMMARY

Sir/Madame:

This reply is in response to the Office Action dated September 13, 2018. Applicant is filing
this amendment within the three-month statutory period for reply on or before December 13, 2018.
Thus, Applicant believes that no extension of time is required. In the event that an additional
extension is required, Applicant herewith petitions the Director of the United States Patent and
Trademark Office for the necessary extension and authorizes the Director to charge Deposit

Account 50-1705.
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Application Number 15432242

Filing Date 2017-02-14

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | LUQ, Jian Hong

.. Art Unit 2874
( Not for submission under 37 CFR 1.9%)

Examiner Name Petkovsek, Daniel

Aftorney Docket Number AQIC006

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
X 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 /Kenneth M. Thompson/ Date (YYYY-MM-DD) 2018-12-13
Name/Print Kenneth M. Thompson Registration Number 72001

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
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VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018

REMARKS
Please reconsider the application in view of the above amendments and the following
remarks.
Status of the Claims

Claims 1-3 and 5-8 stand rejected. No claims are amended herein, and no claims are
cancelled. No new claims are added at this time. Accordingly, claims 1-3 and 5-8 remain pending
for examination.

Interview Summary

Applicant thanks Examiner Petkovsek for his time and courtesy during a telephone
interview conducted on December 12, 2018 with Applicant’s undersigned Representative. The
purpose of the interview was to discuss the outstanding rejections of the claims under 35 U.S.C.
103, and in particular, Applicant respectfully asserted that the Office Action failed to put forward

a valid prima facie case of obviousness, as discussed further below. No agreement was reached.

Rejections under 35 U.S.C. § 103

Claims 1-3 and 6 were rejected under 35 U.S.C. § 103 as being unpatentable over U.S. Pat.
Pub. No. 2016/0349451 (Shen) in view of U.S. Pat. Pub. No. 2017/0168252 (Pezeshki). Claims 5
and 8 were rejected under 35 U.S.C. § 103 as being unpatentable over Shen, Pezeshki and further
in view of U.S. Pat. No. 7,162,124 (Gunn). Claim 7 was rejected under 35 U.S.C. § 103 as being
unpatentable over Chen, Pezeshki, and further in view of U.S. Pat. Pub. No. 2003/0174964 (Gao).
Applicant respectfully requests reconsideration.

Applicant previously amended the claims in a response dated July 13, 2018 to clarify that,
inter alia, “the optoelectronic diodes and the light receiving chip are disposed directly on the same
surface.”

The Office Action agrees with Applicant that Shen fails to teach or suggest such a feature,
but in effort to remedy this deficiency, the Office Action asserts that it would have been an obvious
design choice to one of ordinary skill in the art to place the light receiving chip 700 and diode
receiver 300 of Shen directly on the same surface (See FIG. 1 of Shen provided below). See Office
Action; page 5. Further, the Office Action asserts that, in relevant part:

Such a minor change to the prior art of Shen et al. ‘451 would have been
motivated as being an obvious matter of design choice to a person of

5
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018

ordinary skill in the art to use because Applicant has not disclosed that
placing the optoelectrical components directly on the same surface
provides an advantage, is used for a particular purpose, or solves a stated
problem. One of ordinary skill in the art, furthermore, would have
expected Shen et. al. ‘451 to perform equally well with the elements 300
and 700 placed directly on the same surface / substrate because these
claim terms would have been easily recognized and integrated by a
normally skilled artisan, but further would not impede or destroy the
functionality of the electrically connected elements in operation.”

ld. (Emphasis Supplied).

Applicant respectfully disagrees and submits that the rejection lacks a valid rational

underpinning to support a prima facie case of obviousness.
Applicant notes that in order to support a conclusion that a claim is directed to obvious

subject matter, i.e., that a feature is an obvious matter of design choice, an Examiner must present

a “convincing line of reasoning” as to why one of ordinary skill in the art would have found the
claimed feature to have been obvious. Ex parte Clapp, 227 U.S.P.Q. 972, 973 (BPAI 1985).
Further, when determining whether a rejection based on design choice is appropriate, the Examiner
must review the Specification and ascertain if the limitation in question is disclosed as serving
any advantage or particular purpose, or whether it solves a stated problem. The Examiner also
should explain the reasoning used to determine that the prior art would have performed equally as
well as the claimed invention. These two steps help present the aforementioned ‘convincing line
of reasoning.” See Ex parte Clapp, 227 U.S.P.Q. at 973.

First, Applicant notes that the assertion the “Applicant has not disclosed that the
optoelectrical components directly on the same surface provides an advantage, is used for a
particular purpose, or solves a stated problem” is manifestly untrue. Applicant reproduces, in
relevant part, language from page 2 lines 20-24 of Applicants originally-filed disclosure:

Further, the optoelectronic diodes and the light receiving chip may
be disposed on the same surface, simplifying the design of the
structure and reducing the length of the bonding wire to enhance the
integrity of the entire structure and lower the manufacturing cost of
the same.
As disclosed above, placement of the optoelectronic diodes and the light receiving chip on

the same surface advantageously simplifies the design of the structure, reduces the length of the
wire bonding, and ultimately reduces cost of manufacturing the same. Applicant notes that wire
bonds also introduces time of flight (TOF) delays, and that one of ordinary skill in the art would

recognize that shortening wire bonds minimizes or otherwise reduces TOF. Applicant’s disclosure

6
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018

clearly demonstrates that it would not have been obvious design choice and the Applicant’s
disclosure expressly discloses the advantages of disposing the optoelectronic diodes and the light
receiving chip on the same surface. Thus, Applicant respectfully submits that the Office Action
has failed to present a valid prima facie case of obviousness as the rejection appears to be
impermissibly formulated without having considered the language in Applicant’s disclosure
clearly supporting the patentability of this feature.

Second, Applicant notes that “design choice may be an acceptable rationale for an
obviousness rejection when a claimed product merely arranges known elements in a configuration
recognized as functionally equivalent to a known configuration.” See In re Kuhle, 526 F.2d 553,
555 (CCPA 1975). The instant application is not such a case as the Office Action has not provided
any evidence that placing both the optoelectronic diodes and the light receiving chip on the same
surface was a known alternative in the prior art. Indeed, no reasoning beyond the Examiner’s
summary conclusion that the device of Chen would have functioned “equally well” if optical
detector 300 and driver 700 had been placed directly on the same surface because this “would not
impede or destroy the functionality of the electrically connected elements in operation.” See Office
Action; page 5. One of ordinary skill in the art would simply not be motivated to make the changes
asserted by the Office Action to Chen without the benefit of Applicant’s disclosure.

Moreover, the Examiner’s conclusion that the device of Chen would have performed
equally well as the claimed invention is provided without evidence and does not consider, for
instance, how the asserted change to Chen impacts thermal management, and by extension
performance, of the device of Chen given how far apart the optical detector 300 and driver 700 are
displaced from each other in each embodiment (See FIG. 1 of Chen below). Nor does the
conclusion consider how each element of Chen is positioned at different levels (i.e., optical
detector 300 is on a submount, the driver 700 is not), and how each element of Chen has a different
(independent) thermal conduction path to the circuit board 600 (see FIG. 1 of Chen provided
below, which is representative of all embodiments). Simply stated, the Office Action has not
provided a valid rationale for asserting the change to Chen would have been obvious given the

complexities and challenges associated with optical transmission systems.
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018
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Nothing in Pezeshki remedies these noted deficiencies. Gunn and Gao were cited to in
order to teach various features of claims 5, 7 and 8, but neither reference remedies the deficiencies
of Chen and Pezeshki noted above. For at least these reasons, Applicant respectfully submits that
the Office Action has failed to present a valid prima facie case of obviousness. Accordingly,
Applicant respectfully requests reconsideration and withdrawal of the rejections of claims 1-3 and
5-8 under 35 U.S.C. § 103.

Claims 1-3 and 6 were also rejected under 35 U.S.C. § 103 as being unpatentable over U.S.
Patent No. 9,341,786 (Gamache) in view of Shen. Claims 5 and 8 were rejected under 35 U.S.C.
§ 103 as being unpatentable over Gamache, Chen, and further in view of Gunn. Claim 7 was
rejected under 35 U.S.C. § 103 as being unpatentable over Gamache, Shen, and further in view of
Gao. Applicant respectfully requests reconsideration.

As discussed by Applicant in the response dated July 13, 2018, Gamache is directed to an
approach that infegrates light sensitive both light detecting and light converting elements into a
single chip, and more specifically, into a planar lightwave circuit (PLC). See Response to Office
Action dated July 13, 2018; pages 6-7. In contrast, Applicant’s claimed invention requires
separate and distinct optoelectronic diodes and a light receiving chip that electrically couple to

each other via wire bonding.

Page 12 of the Office Action agrees with Applicant’s position that Gamache fails to teach

or suggest an approach utilizing separate and distinct optoelectronic diodes and light receiving
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018

chips, and wire bonding electrically coupling the optoelectronic diodes and light receiving chip.

The Office Action cites to Shen in effort to remedy this deficiency and notes:

Configurations such as shown in Shen et al. ‘451 are common and
ubiquitous in the prior art of integrated optoelectronic devices on a
substrate or a printed circuit board, because they are known to allow
segmentation and differentiation of two distinct elements, so that all
elements need not necessarily be integrated into one single chip. For
example, a skilled artisan would recognized (sic) that two different
standalone elements may be used becaused then one of them could
be replaced without replacing the entire chip.

Office Action; page 12 (Emphasis Supplied).

In addition, Page 13 of the Office Action asserts one would be motivated to make such a change

to the device of Chen and electrically couple the distinct components by wire bonding for purposes
of “making modifications and swapping parts easier and more efficient (than changing the entire
single chip for maintenance).”

The Office Action has not provided any rational as to what teaching, suggestion, or
motivation in the cited prior art would lead one to replace the single PLC of Gamache with separate

optical detector and driver as taught by Chen. See MPEP 2143(1). Instead, the Office Action

asserts that Chen and Gamache are in the same field of endeavor, and then speculates because
Chen discloses separate optoelectronic diodes and light receiving chip that Chen inherently teaches
utilizing two separate chips to make “swapping” of those parts easier. Nothing disclosed in Chen,
nor the other prior art, supports the Office Action’s conclusion. Simply stated, no valid reason for
why one of ordinary skill in the art would replace the single PLC chip of Gamache with the multi-
chip approach of Chen has been provided.

Moreover, even if one of ordinary skill in the art endeavored to replace the single PLC

chip of Gamache with multiple chips, the change would at best require a substantial redesign of

the device of Gamache to accommodate a non-PLC structure, and at worst, potentially render the

device of Gamache inoperable for its intended purposes. Moreover, Applicant notes that the

multi-chip approach of Chen would likely require the inclusion of wire bonds. The Office Action
has not provided any reason as to why one of ordinary skill in the art would be motivated to
introduce additional wire bonds in Chen to couple separate photodiode and driver chips when wire
bonds raise significant issues related to, for instance, time of flight, impedance matching, and
structural instability (wire bonds are sensitive and can be easily damaged during manufacture).
C.f. Applicant’s Originally Filed Disclosure; page 2 lines 20-24.

9
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Appl. No. 15/432,242
Response dated December 13, 2018
Reply to Office action of September 13, 2018

Accordingly, the proposed combination of Gamache and Chen fails to render claim 1, and
the claims dependent therefrom, obvious as the proposed combination fails to teach or suggest
every element of the claims. Gunn and Gao were cited to in order to teach various features of
dependent claims 5, 7 and 8, but fail to remedy the deficiencies of Gamache and Chen discussed
above.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the

rejection of the claims 1-3, 5-8 under 35 U.S.C. § 103.

Conclusion

The claims have been shown to be allowable over the prior art. Applicant believes that this
paper is responsive to each and every ground of rejection cited by the Examiner in the Action dated
April 13, 2017, and respectfully requests favorable action in this application. The examiner is
invited to telephone the undersigned, Applicant’s attorney of record, to facilitate advancement of
the present application. Please apply any charges not covered, or any credits, to Deposit Account

50-1705 (Reference Number AOIC006).

Respectfully submitted,

GROSSMAN, TUCKER, PERREAULT &
PFLEGER PLLC

Date: December 13, 2018 By:_ /Kenneth M. Thompson/
Kenneth M. Thompson
Reg. No. 72,001

55 S. Commercial Street
Manchester, NH 03101
Telephone: (603) 668-6560
Facsimile: (603) 668-2970
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IN THE CLAIMS

1. (Previously Presented) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip disposed on a top surface of the carrier;

a plurality of optoelectronic diodes disposed on the top surface of an end of the carrier, and
the plurality of optoelectronic diodes electrically connected to the light receiving chip via
bonding wire, wherein the optoelectronic diodes and the light receiving chip are disposed

directly on the same surface;
an optical fiber connector disposed in another end of the carrier;

an arrayed waveguide grating further disposed on the top surface of the carrier, the arrayed
waveguide grating having a first end, a middle, and a second end disposed opposite the first end,
and an input end of the arrayed waveguide grating connected to the optical fiber connector for
receiving an optical signal from the optical fiber, wherein the top surface of the carrier underlies

the middle of the arrayed waveguide grating; and

wherein the optical signals are divided into multi-channel optical signals in parallel by the
arrayed waveguide grating based on their wavelengths, the top surface defined by an output end
of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel optical
signals reflected by the top surface to be reflected to a photosensitive surface of the plurality of
optoelectronic diodes arranged in parallel, wherein the predetermined angle of the top surface
defined by the output end of the arrayed waveguide grating is in a range of 41 to 46 degrees such

that the top surface provides the reflection.

2. (Previously Presented) The multi-channel parallel optical receiving device according to

claim 1, wherein the plurality of optoelectronic diodes are disposed on the same circuit board.

3. (Original) The multi-channel parallel optical receiving device according to claim 1,

wherein the amount of the optoelectronic diodes is equal to the amount of optical paths divided
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by the arrayed waveguide grating.

4. (Cancelled)

5. (Previously Presented) The multi-channel parallel optical receiving device according to
claim 1, wherein the predetermined angle of the top surface of the output end of the arrayed

waveguide grating is 42 degrees.

6. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein a first lens, for coupling the optical fiber, is disposed between the input end of the

arrayed waveguide grating and the optical fiber connector.

7. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the input end of the arrayed waveguide grating is inserted directly into the optical fiber
connector and a graded index lens is disposed in an end where the optical fiber connector and the

arrayed waveguide grating connect.

8. (Previously Presented) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip;

a plurality of optoelectronic diodes disposed on a top surface of an end of the carrier, and the
plurality of optoelectronic diodes electrically connected to the light receiving chip via wire
bonding, wherein the plurality of optoelectronic diodes and the light receiving chip are directly

disposed on the same surface;
an optical fiber connector disposed in another end of the carrier; and

an arrayed waveguide grating further disposed on the top surface of the carrier, the arrayed
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waveguide grating having a first end, a middle, and a second end disposed opposite the first end,
and an input end of the arrayed waveguide grating connected to the optical fiber connector for

receiving an optical signal from the optical fiber;

wherein the top surface of the carrier underlies the middle of the arrayed waveguide grating;

and

wherein the optical signals are divided into multi-channel optical signals in parallel by the
arrayed waveguide grating based on their wavelengths, the top surface defined by an output end
of the arrayed waveguide grating is at a predetermined angle of 42 degrees, causing the multi-
channel optical signals reflected by the top surface to be reflected to a photosensitive surface of

the plurality of optoelectronic diodes arranged in parallel.
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DETAILED ACTION
This office action is in response to the RCE filed August 13, 2018 in order to
enter the amendment filed on July 13, 2018. In accordance with this amendment,
claims 1 and 8 have been amended.

Claims 1-3 and 5-8 are pending. Claims 1 and 8 are in independent form.

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August

13, 2018 to enter the amendment July 13, 2018 has been entered.

Claim Rejections - 35 USC § 103
3. In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

4. 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.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35
U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.

6. Claims 1-3 and 6 are rejected under 35 U.S.C. 103 as being unpatentable over
Shen et al. US 2016/0349451 A1, and further in view of Pezeshki et al. US
2017/0168252 A1.

Shen et al. US 2016/0349451 A1 teaches (ABS; Figures 1, 3, 5, 6; corresponding
text, in particular paragraphs [0033] — [0045]; Claims) a muiti-channal paraliel optical
raceiving device (Fig. 1}, comprising: a carrier 800 and a light recebving chip 700

dizposed on the top surtace of the camer (through 100, still "on the fop surface of G007,
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an opicelectronic diode receiver 300 disposad on a top surface of an end of the carrier
(gt feftin Fig. 1}, and the optoelectronic dicde electiically conneacted to the
Hght receiving chip vig bonding wire M, wherein the oploelecironic dindsg an the light
receiving chip are “disposed on” the same surface {300 through 100, but still meels "on”
a surface); an optical fiber 500 (see [0044]; dizclosing optical fibar(s) and/or lens{es})
connector disposed in ancther end {at rightin Fig. 1) of the cagrier; an
arrayed waveguide grating (AWG) 200 further disposed on the top surface of the carrier,
the AWG having a first end (Jeff side of AWG), 2 middie {mud portion{s}}, and a sscond
et {right side of AWG) disposed opposite 1o the first end; and an input end of
the arrayed waveguide graling connecied to the optical fiber connector for receiving an
optical signal from the optical fiber (500 coupled 10 2003, wherein the top surface of the
carrier underiies the “middie” portion / area of the AWG {also note Shan shows
positioning changes for placemant of the AWG in differing embodiments) whersin the
optical signals are divided {see Fig. 3 for division of optical gignals) into multi-channel
optical signals in paraliel by the arrayed waveguide grating based on their wavelengths,
the top surface delined by an osutput end of the arvaved waveguide grating is at a
pradetarmined angle, causing the mulii-channet oplical signals reflecled by the wop
surface 1o be reflecied to an photosensitive surface of the optosiectronic dicde arranged
in pargitel (down reflection at 400}, wherein the predetermined angle of the top surface
by the output end of the AWG is in a rangs of 41 {0 46 degraes such that the top
surface provides reflection (Figs. 1-2)

Regarding the amendment filed to claim 1 on July 13, 2018 (RCE filed August

13, 2018), Shen et al. ‘451 does not expressly teach that the “optoelectronic diodes
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(diode receiver 300) and the light receiving chip (700) are disposed directly on the same
surface.” Shen teaches that 300 is formed on a surface of 100 while the electrically
connected element 700, via wire M, is formed on a surface of 600.

However, based on the teachings and tenets of KSR v. Teleflex, 127 S.Ct. 1727
(2007), this minor difference in the prior art to Shen et al. ‘451 cannot be considered as
a patentable distinction. A person having ordinary skill in the art at the time of the
effective filing of the current application would have recognized this “distinction” as
being minor and trivial, and requiring only common sense and nominal skill in the art to
modify the primary reference to Shen et al. ‘451. Placing the opto-electrical elements
300 and 700 of Shen et al. ‘451 to be directly on the same surface, or to be on differing
surfaces, but still nearby or adjacent to each other (for wire bonding through M) would
merely have been obvious to try differences that do not impact the overall invention in a
substantial or meaningful way. Such a minor change to the prior art of Shen et al. ‘451
would have been motivated as being an obvious matter of design choice to a person of
ordinary skill in the art to use because Applicant has not disclosed that placing the opto-
electrical components directly on the same surface provides an advantage, is used for a
particular purpose, or solves a stated problem. One of ordinary skill in the art,
furthermore, would have expected Shen et al. ‘451 to perform equally well with the
elements 300 and 700 placed directly on the same surface / substrate because these
claim terms would have been easily recognized and integrated by a normally skilled
artisan, but further would not impede or destroy the functionality of the electrically

connected elements in operation. Therefore, it would have been an obvious matter of
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design choice to modify Shen et al. ‘451 to obtain the invention as specified by

amended independent claim 1. See KSR v. Teleflex, 127 S.Ct. 1727 (2007).

Further regarding independent clalm 1, Shen &t 3l 451 does not exprassly teach
that the OF diode receiver is a plurality of OF dicdes that are splil into separate
receiving portions.

Pezeshki et al. US 2017/0168252 A1 teaches (ABS; Figures 1-5, 10;
corresponding text, in particular see paragraphs [0028] - [0061]; Claims, in particular
see dependent claims 5, 11, 12, 23) a muilti-channel paralist optical recaiving device
{(ig. 1), comprising: g carrier 107 and an light receiving chip {chip-on-board; other
‘chips” defined by Pezaeshki, use with cirouit board 103); a plurality of optoslectronic
diodes (photodiades; E/O conversion slements cited) disposed on a top surface of an
end of the carrier {at feft in Fig. 1), and the pluralily of optosiecironic dicdes glecirically
connected o the lighi recelving chip {inherent {0 operale); an optical fibey {inpuis
provided by optical fiber{s}} connector dispased in another end {(al rightin Fig. 1) of the
carrier; an arraved waveguide grating {(FLC uses AWG's) further disposed on the top
surface of the carmier; and an input end of the arrayed waveguide grating connected [0
the optical fiber conmecior for receiving an optical signal from the optical fiber {(Hibers are
coupled to PLE {AWGs); wherein the optical signals are divided {(MUX /7 DEMUX) into
mudti-channet optical signals in parallel by the arrayed waveguide grating based on their
wavatengths, the top surface of an culput end of the arrayed waveguide graling is at &

predetermined angle, causing the multi-channel optical signals reflecied by the top
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surface (o be reflacted [0 an pholosensiiive surface of the phurality of oploelectonic
dicdes arranged in paralle! (see Pezeshki ‘252 claim 23, and Fig. 7 paragraph [0045]).

Since Shen et al. 451 and Pezeshki ‘252 are both from the same field of
endeavor, the purpose disclosed by Pazashki ‘252 would have been recognized in the
pertinent art of Sher ef al. *451.

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Pezeshki ‘252, {0 use a plurality of configured
photodicdes or photoreceivers that are distingt or separate components, on ¢hip, in the
device of Shan el al. '451 to improve optical coupling efficiency, by having separation
and distinctness of components to allow 1 to 1 coupling. Both prior art references teach
using AWGs. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Claim 1 does not impute

any patentable distinction when considering Shen further in view of Pezeshki.

Regarding dependent claims 2-3 and &, Shen {claim &) and/or Pezeshki {claims
2-3) teach such limitations, in that the plural OF photodetectors are on the same circuit
Board (claim 2}, in an egual amount based on optical paths {claim 3}, or in that optical

fenses are used (claim 8; in 500 element [0044] Shan).

7. Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over
Shen et al. US 2016/0349451 A1, further in view of Pezeshki et al. US 2017/0168252
A1, and further in view of Gunn, lll et al. U.S.P. No. 7,162,124 B1.

Regarding independent claim 1, Shen et al. US 2016/0349451 A1, and further in

view of Pezeshki et al. US 2017/0168252 A1 make obvious this claim. See the full
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rejection in section (6) above. The analysis for the added features (amendment filed
July 13, 2018) of claim 8 are the same as claim 1 above.

Regarding further dependent claim 5, and independent claim 8, there is no
exact teaching in Shen ‘451 and Pezeshki ‘252 to the predetermined angle of reflection
to be "42 degrees." Shen ‘451 and Pezeshki ‘252 is silent to this 42 degree amount.

However, this range, starting with 40 to 45 degrees, and being in the exact
degree of 42 degrees, is known in the optical coupling art. Gunn, lll et al. U.S.P. No.
7,162,124 B1 teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an
optical element coupling signals down into another optical device, and in particular in
that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see
column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling
is known in the art, at the time of the effective filing of the current application.

Since Shen ‘451, Pezeshki ‘252 and Gunn lll ‘124 are all from the same field of
endeavor, the purpose disclosed by Gunn Ill ‘124 would have been recognized in the
pertinent art of Shen ‘451 and Pezeshki ‘252.

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gunn 1l “124, to use optical coupling at a degree of
reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of
Shen ‘451 and Pezeshki ‘252 to improve optical coupling efficiency and results. The

Examiner notes that Shen ‘451 and Pezeshki ‘252 is silent to the exact degree of ‘42",

as being somewhere between 40 and 45 degrees in operation. See KSR v. Teleflex,

127 S.Ct. 1727 (2007). Dependent claim 5, and independent claim 8, cannot be said to
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impart any patentable distinction when reviewing the combined teachings of Shen ‘451

and Pezeshki ‘252 further in view of Gunn Ill ‘“124.

8. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Shen et al.
US 2016/0349451 A1, further in view of Pezeshki et al. US 2017/0168252 A1, and
further in view of Gao et al. US 2003/0174964 A1.

Regarding independent claim 1, Shen et al. US 2016/0349451 A1, and further in
view of Pezeshki et al. US 2017/0168252 A1 make obvious this claim. See the full
rejection in section (6) above.

Regarding dependent claim 7, there is no express teaching in Shen ‘451 and
Pezeshki ‘252 of using a graded index (GRIN} lens 1o improve optical coupling of the
optical input fiber to the optlical components on the receiving device.

Gao et al. US 2003/0174964 A1 teaches (ABS; Figure, including Fig. 2;
paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical
waveguides on chip, in that optical lenses are used to improve optical coupling between
the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses
improves optical coupling functionality by directly inputting optical signals without loss
from this coupling connection. GRIN lenses are also known and commonly used in the
art.

Since Shen ‘451, Pezeshki ‘252, and Gao ‘964 are both from the same field of
endeavor, the purpose disclosed by Gao ‘964 would have been recognized in the

pertinent art of Shen ‘451 and Pezeshki ‘252.
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A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gao ‘964, to use GRIN lenses to improve optical
coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate
type configuration, in the device of Shen ‘451 and Pezeshki ‘252 to improve optical
coupling efficiency. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7
cannot be said to impart any patentable distinction when reviewing the combined

teachings of Shen ‘451 and Pezeshki ‘252, and further in view of Gao.

9. Claims 1-3 and 6 are rejected under 35 U.S.C. 103 as being unpatentable over
Gamache et al. U.S.P. No. 9,341,786 B1, and further in view of Shen et al. US
2016/0349451 A1.

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1
teaches (ABS; Figures 1A, 1B, 2A, 2C, 6A, 6B, 7A, 7C; corresponding text, in particular
column 4, line 50 through column 8, line 49; Claims) & mutti-channel paraliet optical
receiving device (Figs. 14, 1B, and 20; specilics of AWG gilachment in Figs. 8A and
68}, comprising: a cayrier 102 {(also 104 on top of 102} and g hght receiving "chip”
disposed on a top surface of the carrier {column 8, lines 18-25 discussed many
“glectrical” and "chip” functions infor the carrier 102); & plurality of optoslectronic dindes
(within 104, see column 4, lines 50-67) disposed on a top surface of an end of the
carrier, and the plurality of opioelecironic dindes electrically connectad o the
Hght receiving chip {column 6, ings 18-25), wharein the opioelectronic diode and the
fight receiving chip arg directly disposad on the same surface (a1t 102/104); an oplical

fiber connecior 116 disposed in another end of the carier (feftin Fig. 1A} an
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arrayed waveguide graling 810A/6108 (Figs. 8A and 6B mterchangeable oplical sub-
slements) further disposed on the top surface of the carrier, the AWG having 3 first end
{right side of AWGE), a middie (mid portion(s}}, and a second end {feft side of AWE)
disposed opposite i the Hirst end; and an input end of the arrayed waveguide graling
connecied (o the optical fiber connector {or recelving an optical signal from the oplical
fiber {fibers are coupled 1o PLC {AWG s} at leff), wherein the top swiface of the carrier
underiies the "middle” portion / area of the AWG; and whersin the optical signals are
divided (MLDC/ DEMUX) into multi-channel optical signals in paraliel by the amayed
waveguide graling based on thelr wavelengths, the top surface defined by an ouiput
end of the arrayed waveguide grating is at a predetermined angle, causing the multi-
channel optical signals reflected by the top surface 1o be reflecied to an photosensitive
surface of the plurality of optoelectionic diodes arvanged in parallel, wherein the
predetermined angle of the top surface delined by the oulput end of the AWG isin g
range of 41 to 46 degrees such that the top swiface provides the reflection {the “top
surface” of the AWG in Figs. 64 and 88 causes light 10 be reflected toward the photo-
dindes. The light detecting and converting elements of Gamache eof al. '786 are located
directly on the same surface because they are integraled into a single chip. The
Examiner notes that the claim term “/ight receiving chip” may be confusing because no
“light” appears to be “received” by this chip. However, Applicant's may be their own

lexicographer and this "chip" is most closely associated with TIA components.

Regarding the amendment to independent claim 1 on July 13, 2018 (entered by

RCE dated August 13, 2018), Gamache et al. ‘786 does not expressly teach that the
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light detecting and converting elements are “separate and distinct” components (OE
diode(s) and OE light receiving chip) that are electrically coupled together via wire
bonding. Note Applicant’s remarks on pages 5-7 (filed July 13, 2018) regarding
Gamache et al. ‘786.

However, while these arguments are persuasive that Gamache et al. ‘786 does

not meet the strict literal requirements for anticipation under 35 U.S.C. 102, such an

amendment does not overcome the Examiner’s requirement and necessity to consider
the claims, as a whole and as arranged, under 35 U.S.C. 103 for obviousness.

Shen et al. US 2016/0349451 A1 teaches (ABS; Figs. 1, 5, 7; Claims) teaches
embodiments in which two separate opto-electronic components (300 and 700
connected by M) are used, and are electrically coupled together by a bonding wire,
instead of the single chip configuration of Gamache et al. ‘786. Configurations such as
shown in Shen et al. ‘451 are common and ubiquitous in the prior art of integrated opto-
electronic device on a substrate or printed circuit board, because they are known to
allow segmentation and differentiation of two distinct elements, so that all elements
need not necessarily be integrated into one single chip. For example, a skilled artisan
would recognized that two different standalone elements may be used because then
one of them could be replaced without replacing the entire single chip.

Since Gamache et al. ‘786 and Shen et al. ‘451 are both from the same field of
endeavor, the purpose disclosed by Shen et al. ‘451 would have been recognized in the
pertinent art of Gamache et al. ‘786.

A person having ordinary skill in the art at the time of the effective filing of the

current application would have recognized the teaching of Shen et al. ‘451, to use two
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separate components, those connected electrically by a bonding wire, in the device of
Gamache et al. ‘786, to replace the single integrated chip configuration for the purpose
and motivation of making modifications and swapping parts easier and more efficient
(than changing the entire single chip for maintenance). Accordingly, independent claim
1 cannot be said to impart any patentable distinction over the combination of Gamache

et al. ‘786 and further in view of Shen et al. ‘451.

Hegarding clalm 2, the OF dicdes can be disposed on g / the same circult board
during optical and elecirical integration in Gamache {as shown in Figs. 14 and 1B).

Hegarding claim 3, when optical signals are split in the AWG, a corresponding
number of light wave transmission signals can propagate 1o an equal amount of Ok
dicdes by a path coresponding thereto in Gamache Figs. 64 and 6B,

Regarding claim 8, lenses (micrclens array(s)) arg shown in operation of some
embodiments of Gamache 10 couple betwesen optical fiber{s) and the corresponding
element during optical operation, and would have beean recognized in operation of the

AWG o improve optical coupling performance as needed.

10.  Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over
Gamache et al. U.S.P. No. 9,341,786 B1 and further in view of Shen et al. US
2016/0349451 A1 relating to base independent claim 1, and further in view of Gunn, I
et al. U.S.P. No. 7,162,124 B1.

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1 and

further in view of Shen et al. US 2016/0349451 A1 make obvious this claim. See the full
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rejection in section (9) above. The analysis for the added features (amendment filed
July 13, 2018) of claim 8 are the same as claim 1 above.

Regarding further dependent claim 5, and independent claim 8, there is no exact
teaching in Gamache et al. '786 and/or Shen et al. ‘451 to the predetermined angle of
reflection to be "42 degrees." Gamache is silent fo this 42 degree amount.

However, this range, starting with 40 to 45 degrees, and being in the exact
degree of 42 degrees, is known in the optical coupling art. Gunn, lll et al. U.S.P. No.
7,162,124 B1 teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an
optical element coupling signals down into another optical device, and in particular in
that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see
column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling
is known in the art, at the time of the effective filing of the current application.

Since Gamache st gl 786, Shen et al. ‘451 and Gunn Il ‘124 are both from the
same field of endeavor, the purpose disclosed by Gunn Il ‘124 would have been
recognized in the pertinent art of Gamache ot al. 788 and Shen et al ‘451,

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gunn 1l “124, to use optical coupling at a degree of
reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of
Gamache et al. 786 and Shen et al. '451 to improve optical coupling efficiency and
results. The Examiner notes that Gamache et al. '786 and Sten &t gl ‘451 are silent to

the exact degree of “42”, as being somewhere between 40 and 45 degrees in operation.

See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 5, and independent
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claim 8, cannot be said to impart any patentable distinction when reviewing the

combined teachings of (zamachs and Shen, and then Gunn Il “124.

11.  Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Gamache et
al. U.S.P. No. 9,341,786 B1 and further in view of Shen et al. US 2016/0349451 A1
relating to base independent claim 1, and further in view of Gao et al. US 2003/0174964
Al.

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1 and
further in view of Shen et al. US 2016/0349451 A1 make obvious this claim. See the full
rejection in section (9) above.

Regarding dependent claim 7, there is no express teaching in Gamache et gl
786 and Shen et gl 451 for using a graded index {GRIN} lens to improve optical
coupling of the optical input fiber (o the optical components on the receliving device.

Gao et al. US 2003/0174964 A1 teaches (ABS; Figure, including Fig. 2;
paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical
waveguides on chip, in that optical lenses are used to improve optical coupling between
the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses
improves optical coupling functionality by directly inputting optical signals without loss
from this coupling connection. GRIN lenses are also known and commonly used in the
art.

Since Gamache st gl 788, Shen et al. ‘451, and Gao ‘964 are both from the
same field of endeavor, the purpose disclosed by Gao ‘964 would have been

recognized in the pertinent art of Gamache et al. '788 and Shen et al. 451,
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A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gao ‘964, to use GRIN lenses to improve optical
coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate
type configuration, in the device of Gamache at al. '786 and Shen &t al. '451 to improve
optical coupling efficiency. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent
claim 7 cannot be said to impart any patentable distinction when reviewing the

combined teachings of zamachs and Bhen, and further in view of Gao.

Response to Arguments
12.  Applicant’s arguments (page 5) regarding the Ho et al. ‘819 reference is
persuasive. All rejections to Ho et al. ‘819 are withdrawn, as the Examiner agrees that

this reference is not applicable prior art based on 35 U.S.C. 102(a)(2).

13.  Applicant's arguments (pages 5-8) filed July 13, 2018 (entered by RCE filed
August 13, 2018) have been fully considered but they are moot. Applicant’s
amendments filed July 13, 2018 have necessitated further search and consideration of

prior art, and of case law (KSR obviousness tenets of 35 U.S.C. 103).

14.  The minor changes made to independent claims 1 and 8 (amendment filed July
13, 2018) do not create a patentable distinction, and in particular such a distinction that
would serve to overcome the common sense and obvious-to-try tenets of KSR v.
Teleflex. The Examiner has presented a prima facie case for obviousness above. Both

primary references of Shen et al. ‘451 and Gamache et al. ‘786 are maintained with
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obviousness rejections (35 U.S.C. 103), but the grounds of these rejections has shifted
due to Applicant’'s amendments to the claims. Shen et al. ‘451 and Gamache et al. ‘786
use secondary references, and also case law under KSR, in order to complete each

prima facie cases for obviousness under 35 U.S.C. 103.

Inventorship
15.  This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.

Conclusion
16.  Because Applicant filed a timely RCE on August 13, 2018, in order to enter the

proposed amendment filed July 13, 2018, this action is made NON-FINAL.

17.  Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Daniel Petkovsek whose telephone number is (571)272-

4174. The examiner can normally be reached on M-F 7:30 - 6 PM.
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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, Uyen-Chau Le can be reached on (571) 272-2397. 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.

/Daniel Petkovsek/
Primary Examiner, Art Unit 2874
September 7, 2018
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Doc code: RCEX PTO/SB/30EFS (07-14)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. 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 | k35745 Filing | bo17.02-14 Docket Number | |, ) -06 Art 1 bera
Number Date (if applicable) Unit

First Named LUO Examiner PETKOVSEK, DANIEL

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 8,
1995, to any intemational application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. 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 order
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

e
X submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previcusly filed on

N
Other AMENDMENT FILED ON JULY 13, 2018

[ ] Enclosed

[ ] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[ ] Other

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 b02121

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

> Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0651-0031

PTO/SB/30EFS (07-14)

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

Kenneth M. Thompson/

Date (YYYY-MM-DD) E01 8-08-13 I

Name

Kenneth M. Thompson

Registration Number F2001

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 to
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 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.

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

EFS - Web 2.1.15
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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 353 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.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.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 may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number:

15432242

Filing Date:

14-Feb-2017

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Filer: Kenneth M. Thompson/April Davis
Attorney Docket Number: AOIC006
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
.. . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension - 1 month with $0 paid 1251 1 200 200
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1300 1300
Total in USD ($) 1500
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Electronic Acknowledgement Receipt

EFS ID: 33448722
Application Number: 15432242
International Application Number:
Confirmation Number: 2079

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Customer Number:

27543

Filer:

Kenneth M. Thompson/April Davis

Filer Authorized By:

Kenneth M. Thompson

Attorney Docket Number: AOIC006
Receipt Date: 13-AUG-2018
Filing Date: 14-FEB-2017
Time Stamp: 14:27:59

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1500

RAM confirmation Number

081418INTEFSW 14284400

Deposit Account

502121

Authorized User

April Davis

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

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

37 CFR 1.17 (Patent application and reexamination processing fepr2025_00434 Exhibit 1002 Pace 145




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1350139
1 Request for ContRIEEEd Examination AOIC006_RCE_081318.pdf no 3
( ) 5bf01630a440c5d914acd52eec6befad263d
3094
Warnings:
Information:
32360
2 Fee Worksheet (SB06) fee-info.pdf no 2
bda2676f00aeaeb7a554c2e9ddda7951cod|
fboab
Warnings:
Information:
Total Files Size (in bytes): 1382499

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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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 15/432.245 02N01s 3o be Maed
ENTITY: LARGE [(JswmaLL (O micro

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) minus 20 = x 380 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
— 08/13/2018 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - =
E (37 OFF 11660} 8 Minus 20 =0 x $100 = 0
Z | Independent « : wx — —
g (370F%1.16(h)) 2 Minus 3 =0 x $460 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = -
= | 7cFR1.160) Minus ~ X $ 0 -
8 [ Independent . - xk - _
E (37 CFF:% 1.16(h) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

SLIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

monique benjamin

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/432,242 02/14/2017 Jian-Hong LUO AOIC006 2079
27543 7590 07/24/2018
EXAMINER

APPLIED OPTOELECTRONICS, INC. | |
13115 JESS PIRTLE BLVD. PETKOVSEK, DANIEL
SUGAR LAND, TX 77478

| ART UNIT | PAPER NUMBER |

2874
| NOTIFICATION DATE | DELIVERY MODE |
07/24/2018 ELECTRONIC

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

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

kinsella@ao-inc.com
docketing @gtpp.com
kcarroll@gtpp.com
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Application No. Applicant(s)
Advisory Action 15/432,242 LUO ET AL.
Before the Filing of an Appeal Brief | Examiner Art Unit AIA (First Inventor to File) Status
Daniel Petkovsek 2874 Yes

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

THE REPLY FILED 13 July 2018 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. 4 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) X The period for reply expires 3 months from the mailing date of the final rejection.
b) |:| The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. [[J The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTE below);

b) O They raise the issue of new matter (see NOTE below);

c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s): ___
6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. |z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8.]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [J The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [X] Other: Attached PTO-2323.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1-3 and 5-8.
Claim(s) withdrawn from consideration:

/Daniel Petkovsek/
Primary Examiner, Art Unit 2874, July 16, 2018

U.S. Patent and Trademark Office

PTOL-303 (Rev. 08-2013) Advisory Action Before the Fi"“SIPR'Q@’B?lB(M.34’ EXhlblt loﬂaz’op’ﬂgé NP@180716



Continuation Sheet (PTOL-303) Application No. 15/432,242

Continuation of 3. NOTE: The narrowing amendments to independent claims 1 and 8, after the making of a final rejection mailed on April
13, 2018, would constitute further search and consideration of the relevant prior art. The subject matter and claim scope conditions of such
an amendment cannot be reviewed and a search conducted within the guidelines of AFCP 2.0.

In order to enter the proposed amendment filed July 13, 2018, a timely RCE must be filed.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/432,242 Confirmation No. : 2079
Inventors : Jian-Hong Luo et al.
Filed :  February 14, 2017
TC/A.U. ;2874
Examiner :  Petkovsek
DO NOT ENTER: /D.P/
Docket No. : AOIC006
Customer No. : 27,543 07/16/2018

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND REPLY UNDER 37 CFR §1.113

Sir/Madame:

In response to the Office Action dated April 13, 2018, please amend the application as
follows and consider the included remarks. A request for consideration under the After Final
Consideration Pilot (AFCP) is also included herewith. Applicant is filing this amendment within
the three-month statutory period for reply on or before July 13, 2018. Thus, Applicant believes
that no extension of time is required. In the event that an additional extension is required,
Applicant herewith petitions the Director of the United States Patent and Trademark Office for the

necessary extension and authorizes the Director to charge Deposit Account 50-1705.
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Application No. Applicant(s)

AFCP 2.0 15/432,242 LUO ET AL.

° o Examiner Art Unit
Decision
Daniel Petkovsek 2874

This is in response to the After Final Consideration Pilot request filed 13 July 2018.
1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
] An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
[] A non-broadening amendment to at least one independent claim was not submitted.
[J A proper AFCP 2.0 request was submitted in response to the most recent final rejection.
[ Other:
2. Proper Request
A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.
DX The after final amendment will be treated under pre-pilot procedure.
B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

[ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

[] 2. The after final amendment would not overcome all of the rejections in the most recent final Office action.
See attached interview summary for further details.

[J 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

[] 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

[ 5. Other:

Examiner Note: Please attach an interview summary when necessary as described above.

U.S. Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20180716
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:
AOIC006 15/432,242 February 14, 2017
First Named Inventor: Title:

LUO

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(1) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Kenneth M. Thompson/ July 13, 2018

Name

Practitioner

(Print/Typed) Registration No.

Kenneth M. Thompson 72,001

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

I—J * Total of forms are submitted.
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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, pursuantto 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 pubilic 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/432,242 Confirmation No. : 2079
Inventors : Jian-Hong Luo et al.

Filed :  February 14, 2017

TC/A.U. ;2874

Examiner :  Petkovsek

Docket No. : AOIC006

Customer No. 1 27,543

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND REPLY UNDER 37 CFR §1.113

Sir/Madame:

In response to the Office Action dated April 13, 2018, please amend the application as
follows and consider the included remarks. A request for consideration under the After Final
Consideration Pilot (AFCP) is also included herewith. Applicant is filing this amendment within
the three-month statutory period for reply on or before July 13, 2018. Thus, Applicant believes
that no extension of time is required. In the event that an additional extension is required,
Applicant herewith petitions the Director of the United States Patent and Trademark Office for the

necessary extension and authorizes the Director to charge Deposit Account 50-1705.
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

IN THE CLAIMS

1. (Currently Amended) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip disposed on a top surface of the carrier;

a plurality of optoelectronic diodes disposed on the top surface of an end of the carrier, and
the plurality of optoelectronic diodes electrically connected to the light receiving chip via
bonding wire, wherein the optoelectronic diodes and the light receiving chip are disposed

directly on the same surface;
an optical fiber connector disposed in another end of the carrier;

an arrayed waveguide grating further disposed on the top surface of the carrier, the arrayed

waveguide grating having a first end, a middle, and a second end disposed opposite the first end,

and an input end of the arrayed waveguide grating connected to the optical fiber connector for

receiving an optical signal from the optical fiber, wherein the top surface of the carrier underlies

the middle of the arrayed waveguide grating a-substantial-portion-of-the-arrayed-waveguide
e s di Londl : g ier: and

wherein the optical signals are divided into multi-channel optical signals in parallel by the

arrayed waveguide grating based on their wavelengths, the top surface defined by an output end
of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel optical
signals reflected by the top surface to be reflected to a photosensitive surface of the plurality of
optoelectronic diodes arranged in parallel, wherein the predetermined angle of the top surface
defined by the output end of the arrayed waveguide grating is in a range of 41 to 46 degrees such

that the top surface provides the reflection.

2. (Previously Presented) The multi-channel parallel optical receiving device according to

claim 1, wherein the plurality of optoelectronic diodes are disposed on the same circuit board.

3. (Original) The multi-channel parallel optical receiving device according to claim 1,
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

wherein the amount of the optoelectronic diodes is equal to the amount of optical paths divided

by the arrayed waveguide grating.

4. (Cancelled)

5. (Previously Presented) The multi-channel parallel optical receiving device according to
claim 1, wherein the predetermined angle of the top surface of the output end of the arrayed

waveguide grating is 42 degrees.

6. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein a first lens, for coupling the optical fiber, is disposed between the input end of the

arrayed waveguide grating and the optical fiber connector.

7. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the input end of the arrayed waveguide grating is inserted directly into the optical fiber
connector and a graded index lens is disposed in an end where the optical fiber connector and the

arrayed waveguide grating connect.

8. (Currently Amended) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip;

a plurality of optoelectronic diodes disposed on a top surface of an end of the carrier, and the
plurality of optoelectronic diodes electrically connected to the light receiving chip via wire

bonding, wherein the plurality of optoelectronic diodes and the light receiving chip are directly

disposed on the same surface;

an optical fiber connector disposed in another end of the carrier; and
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

an arrayed waveguide grating further disposed on the top surface of the carrier, the arrayed

waveguide grating having a first end, a middle, and a second end disposed opposite the first end,

and an input end of the arrayed waveguide grating connected to the optical fiber connector for

receiving an optical signal from the optical fiber;

wherein the top surface of the carrier underlies the middle of the arraved waveguide grating:

and

wherein the optical signals are divided into multi-channel optical signals in parallel by the
arrayed waveguide grating based on their wavelengths, the top surface defined by an output end
of the arrayed waveguide grating is at a predetermined angle of 42 degrees, causing the multi-
channel optical signals reflected by the top surface to be reflected to a photosensitive surface of

the plurality of optoelectronic diodes arranged in parallel.
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

REMARKS
Please reconsider the application in view of the above amendments and the following
remarks.
Status of the Claims

Claims 1-3 and 5-8 stand rejected. Claims 1 and 8 are sought to be amended herein.
Support for the amendments may be found at, for example, page 4 lines 16-18 and FIGs. 1 and 4
of Applicant’s originally filed disclosure. No claims are cancelled and no new claims are added
herein. Claims 1-3 and 5-8 remain pending.

Rejections under 35 U.S.C. § 112

Claims 1-3 and 5-7 were rejected under 35 U.S.C. 112 as allegedly being indefinite for
reciting the term “a substantial portion of the arrayed waveguide grating.” Without conceding as
to the correctness of this rejection, Applicant herein amends the claims to clarify that the top
surface of the carrier underlies the middle of the arrayed waveguide grating. See FIG. 4 of
Applicant’s originally filed specification.  Accordingly, Applicant respectfully requests
reconsideration and withdrawal of the rejections under 35 U.S.C. § 112.

Rejections under 35 U.S.C. § 102

Claims 1-3, 5, and 8 were rejected under 35 U.S.C. § 102(a)(2) as being anticipated by U.S.
Patent Pub. No. 2017/0307819 (Ho). Applicant respectfully requests reconsideration.

The instant application was assigned to Global Technology Inc., and the assignment was
recorded on Feb. 14, 2017. See Reel/frame 041252/0582. Global technology Inc. is a wholly
owned subsidiary of Applied Optoelectronics, Inc. who is the assignee of the Ho reference. See
Reel/frame 038379/0560 recorded on April 26, 2016. Thus, Applicant respectfully establishes that
as of the filing date of the instant application, February 14, 2017, the subject matter disclosed in
the copending application and the claimed invention were owned by the same entity (Applied
Optoelectronics, Inc.) and subject to the exception pursuant to 35 U.S.C. 102(b)(2)(C).

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the

rejection of claims 1-3, 5 and 8 under 35 U.S.C. § 102(a)(2) over Ho.

Claims 1-3, and 6 were also rejected under 35 U.S.C. § 102(a)(2) as being anticipated by
U.S. Patent No. 9,341,786 (Gamache). Applicant respectfully requests reconsideration.
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

Claim 1 has been amended to clarify that “the plurality of optoelectronic diodes electrically
connected to the light receiving chip via bonding wire.” Claim 1 also recites “wherein the
optoelectronic diodes and the light receiving chip are disposed directly on the same surface.” As
discussed on page 6 lines 3-5 of Applicant’s originally filed disclosure “.. the optoelectronic diodes
and the light receiving chip 2 may be disposed on the same surface, reducing length of the bonding
wire to improve the integrity and lower the manufacturing cost.” (Emphasis added).

Gamache discloses an optomechanical assembly for a photonic chip. Gamache Abstract.

In Gamache the photonic chip 104 “may include an electro-optical chip, such as, for example, a

laser diode chip, a transmitter chip, etc.; an optoelectronic chip such as, for example, a photodiode

chip, a receiver chip; or a purely passive chip, such as, for example, an optical filter or

demultiplexor chip; and so on.” See FIG. 1A of Gamache reproduced below and Col. 4 lines 50-

67. Simply stated, Gamache discloses a photonic chip 104 that integrates both light detecting and

light converting elements into a single chip.

100

134 121

135 ) 118 | 124
Ch 1100 108

\
by
Y

136

FIG. 1A

Applicant has clarified independent claim 1 to require a multi-channel parallel optical
receiving device with bonding wire to electrically couple the plurality of optoelectronic diodes
electrically and the light receiving chip. In contrast, Gamache discloses integrating light detecting
and converting elements into a single chip rather than having separate and distinct optoelectronic

diodes and a light receiving chip that electrically couple via wire bonding, as claimed. For at least
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Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

these reasons, Gamache fails to anticipate independent claim 1, and the claims dependent
therefrom, as Gamache fails to disclose each and every element of the claims.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the
rejection of claims 1-3 and 6 under 35 U.S.C. § 102(a)(2) over Gamache.

Rejections under 35 U.S.C. § 103

Claims 5 and 8 were rejected under 35 U.S.C. § 103 as being unpatentable over Gamache
and further in view of U.S. Patent No. 7,162,141 (Gunn). Applicant respectfully requests
reconsideration.

Claim 8 has been amended similarly to independent claim 1 to require bonding wire to
electrically couple the plurality of optoelectronic diodes electrically and the light receiving chip.
Nothing in Gunn remedies the deficiencies of Gamache discussed above with regard to
independent claim 1. Accordingly, Applicant respectfully submits that the proposed combination
of Gamache and Gunn fails to render claim 8 obvious as the proposed combination fails to disclose
or suggest each and every element.

Claim 5 depends from independent claim 1 and is allowable by virtue of its dependency.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the
rejection of claims 5 and 8 under 35 U.S.C. § 103.

Claim 7 was rejected under 35 U.S.C. § 103 as being unpatentable over Gamache and
further in view of U.S. Patent Pub. No. 2003/0174964 (Gao). Applicant respectfully requests
reconsideration.

Claim 7 depends from independent claim 1 and is allowable by virtue of its dependency.
Accordingly, Applicant respectfully requests reconsideration and withdrawal of the rejection of
claim 7 under 35 U.S.C. § 103.

Claims 1-3 and 6 were also rejected under 35 U.S.C. § 103 as being unpatentable over U.S.
2016/0349451 (Shen) and U.S. Patent Pub. No. 2017/0168252 (Pezeshki). Applicant respectfully
requests reconsideration.

Independent claim 1 has been amended to clarify that “the optoelectronic diodes and the
light receiving chip are disposed directly on the same surface.”

In contrast, the primary reference Shen includes an optical detector 300 and a driver 700

disposed on different surfaces (See FIG. 1 of Shen reproduced below).
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Amendment dated July 13, 2018
Reply to Office action of April 13, 2018
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Thus, Shen fails to disclose optoelectronic diodes and the light receiving chip being
disposed directly on the same surface, as claimed. Nothing in Gao remedies the deficiencies of
Shen.

For at least these reasons, the proposed combination of Shen and Gao fails to render claim
1, and the claims dependent therefrom, as obvious as the proposed combination fails to disclose or
suggest each and every element.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the of the
rejection of claims 1-3 and 6 under 35 U.S.C. § 103.

Claims 5 and 8 were rejected under 35 U.S.C. § 103 as being unpatentable over Shen and
Pezeshki, and further in view of Gunn. Claim 7 was rejected under 35 U.S.C. § 103 as being
unpatentable over Shen and Pezeshki, and further in view of Gao. Applicant respectfully requests
reconsideration.

Claim 8 was amended similarly to claim 1 to clarify that the optoelectronic diodes and the
light receiving chip are disposed directly on the same surface. Nothing in Gunn remedies the
deficiencies of the proposed combination of Shen and Pezeshki discussed above with regard to
independent claim 1. For at least these reasons, the proposed combination of Shen, Pezeshki and
Gunn fails to render claim 8 obvious as the proposed combination fails to disclose or suggest each
and every element.

Claims 5 and 7 depend from claim 1 and are allowable by virtue of their dependency.

Nothing in Gao remedies the deficiencies of Shen and Pezeshki discussed above.

[PR2025-00434, Exhibit 1002, Page 162



Appl. No. 15/432,242
Amendment dated July 13, 2018
Reply to Office action of April 13, 2018

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the

rejection of claims 5, 7 and 8 under 35 U.S.C. § 103.

Conclusion

The claims have been shown to be allowable over the prior art. Applicant believes that this
paper is responsive to each and every ground of rejection cited by the Examiner in the Action dated
April 13, 2017, and respectfully requests favorable action in this application. The examiner is
invited to telephone the undersigned, Applicant’s attorney of record, to facilitate advancement of
the present application. Please apply any charges not covered, or any credits, to Deposit Account

50-1705 (Reference Number AOIC006).

Respectfully submitted,

GROSSMAN, TUCKER, PERREAULT &
PFLEGER PLLC

Date: July 13, 2018 By:_ /Kenneth M. Thompson/
Kenneth M. Thompson
Reg. No. 72,001

55 S. Commercial Street
Manchester, NH 03101
Telephone: (603) 668-6560
Facsimile: (603) 668-2970
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E AMENDMENT PAID FOR
Total * ; *x _ _
§ o OFR 116 8 Minus 20 =0 x $100 = 0
] e B inus | *++3 -0 x 5460 - 0
<| (] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
— REA"F"}'EL{NG PRNEWC?ESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
E Total * Minus ok _ X $ 0 —
oy MEl CFR 1.16(i)) =
Independent . ;
E ('?7 CeFFI):%e1r.116ﬁ1?) Minus = x $0 =
E O Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". monique benjamin
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Application/Control Number: 15/432,242 Page 2
Art Unit: 2874

DETAILED ACTION
This office action is in response to the amendment filed February 28, 2018. In
accordance with this amendment, claims 1, 2, and 5 have been amended, claim 4 has
been canceled, while new independent claim 8 has been added.

Claims 1-3 and 5-8 are pending. Claims 1 and 8 are in independent form.

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Information Disclosure Statement
2. The prior art documents submitted by Applicant in the Information Disclosure
Statements filed on March 1, 2018, have been considered and made of record (note
attached copy of forms PTO-1449). The Examiner notes that the incorrect U.S.

Application number was cited and has been corrected to 15/137,823.

Claim Rejections -35USC § 112

3. 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-AlA), 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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4. Claims 1-3 and 5-7 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), 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-AlA
the applicant regards as the invention. Regarding amended independent claim 1, the
term “a substantial portion of the arrayed waveguide grating (AWG)" does not meet
the requirements for definiteness under 35 U.S.C. 112(b). The original disclosure filed
February 14, 2017 does not define such term, and there is no clear meaning for the
metes-and-bounds in the claim language. In particular, it is unclear from this claim
language when a prior art AWG would have a nonsubstantial portion thereof on a
surface. Additionally, Applicant’s original disclosure does not use or define this
language added. As such, the clear claiming required by 35 U.S.C. 112(b) is not met.

Claims 2-3 and 5-7 are rejected at least as being dependent from claim 1.

Claim Rejections - 35 USC § 102
5. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
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A person shall be entitled to a patent unless —

(a2)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

7. Claims 1-3, 5, and 8 are rejected under 35 U.S.C. 102(a)(2) as being anticipated
by Ho et al. US 2017/0307819 A1. The effectively filed date of Ho et al. ‘819 is April 25,
2016.

The applied reference may have a common Assignee with the instant application.
Based upon the earlier effectively filed date of the reference, it constitutes prior art
under 35 U.S.C. 102(a)(2). This rejection under 35 U.S.C. 102(a)(2) might be overcome
by: (1) a showing under 37 CFR 1.130(a) that the subject matter disclosed in the
reference was obtained directly or indirectly from the inventor or a joint inventor of this
application and is thus not prior art in accordance with 35 U.S.C. 102(b)(2)(A); (2) a
showing under 37 CFR 1.130(b) of a prior public disclosure under 35 U.S.C.
102(b)(2)(B) if the same invention is not being claimed; or (3) a statement pursuant to
35 U.S.C.102(b)(2)(C) establishing that, not later than the effective filing date of the
claimed invention, the subject matter disclosed in the copending application and the
claimed invention were either owned by the same person or subject to an obligation of
assignment to the same person or subject to a joint research agreement.

Ho et al. US 2017/0307819 A1 teaches (ABS; Figures 1, 3, 4, 5A, 8, 9;
corresponding text, in particular paragraphs [0016] - [0046]; Claims) & muiti-channs!
carghel optical receiving device (Figs. 4 and 9}, comprising: a carrigr 302 and a light

raceiving chip {al lsast TIA); a plurality of optoelectronic diodes 804 disposed on a top
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surface (al 502 substrate) of an end of the carrier (Fig. 8), and the pluralily of
optoetecironic dicdes sfectrically connecied {o the light receiving chip (by 901; Fig. 8},
wherein the optogiectronic dicde and the light receiving chip are disposed on the same
strface {al 502); an optical fiber connector 314/315 disposed in ancther end of the
carrier {afl in Fig. 4); an arrayed waveguide graling 402 further disposed on the top
surface of the carrier; and an input end of the arrayed waveguide graling connected to
the optical fiber connector for receiving an optical signal from the optical fiber (fibers are
coupled o PLO (AWGs)); wherein a "substantial portion” of the AWG 402 is disposed
o the op surface of the carrier; and wherein the oplical signals are divided (MUX/
LEMLRG into multi-channe! optical signals in parailel by the arrayed waveguide grating
based on their wavelengths, the top surface defined by an output end of the arrayed
wavaguide grating is al a predeterminad angle, causing the multi-channe! aplical signals
reflacted by the top surface 1o be reflecied (o an photosensitive surface of the plurality
ot cploelectronic dindes arranged in parallel, wherein the predetermined angle of the
top surface defined by the oulput end of the AWG is in a range of 41 1o 46 degrees such
that the top surface provides the refiection {paragraph [00411), which clearly, fully maels

Applicant’s clalmed structural imiigtions for sole pending independent claims 1 and 8

{about 41 to 45 degrees meets "427.

Hegarding claim 2, the OF diodes can be dispased on a / the same circult board

during optical and elecirical integration in Ho et al. '819.
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Hegarding claim 3, when optical signais are split in the AWG, a corresponding
number of light wave fransmizsion signals can propagate 1o an equal amount of OF
digdes by a path corrasponding theraio.

Hegarding claim 5, see Ho ef al, "8189 paragraph [0041])

8. Claims 1-3 and 6 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by
Gamache et al. U.S.P. No. 9,341,786 B1. The effectively filed date of Gamache et al.
789 is July 28, 2015.

Gamache et al. U.S.P. No. 9,341,786 B1 teaches (ABS; Figures 1A, 1B, 2A, 2C,
BA, 6B, 7A, 7C; corresponding text, in particular column 4, line 50 through column 8,
line 49; Claims) a multi-channe! parallel optical receiving device (Figs. 1A, 18, and 2C;
specifics of AWG altachment in Figs. 84 and 8B}, comprising: a carrier 102 {also 104 on
top of 102} and a light receiving “chip” disposed on a twop surface of the carrier {oolumn
&, lines 18-25 discussed many “electrical” and "chip” funclions infon the carrier 102); g
plurality of optoslectronic dicdes {(within 104; see column 4, lines 50-67) disposedon a
top surface of an end of the carrier, and the plurality of optosiectronic diodes electrically
connecied 1o the light receiving chip {column 8, lings 18-25), wharein the opioelactronic
diode and the light receiving chip are disposed on the same surface (at 102/104); an
optical fiber connector 118 disposed in another end of the carrier (feffin Fig. 14}, an
arrayved waveguide grating 81048108 (Figs. 8A and 6B inlerchangeable optical sub-
elements) further disposed on the top surface of the carrier; and an inpul end of

the arrayed waveguide graling connecied to the optical fiber connector for receiving an
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oplical signal from the optical fiber (fibsrs are coupled (o PLEC (AWGSs) at /efl); whersin g
“substantial portion” of the AWG 402 is disposed on the top surface of the carrier; and
wherein the optical signals are divided (MUX / DEMLUEG into multi-channel optical
signals in paraliel by the arrayed waveguide grating based on thelr wavelangths, the top
surface defined by an culput end of the arrayed waveguids graling is at a
predetermined angle, causing the muiti-channs! optical signals refiected by the top
swrface (o be reflected 1o an pholosensitive surface of the plurality of optoelectronic
dicdes arranged in parallel, wherein the predeterminad angle of the top surface defined
by the output end of the AWG isin a range of 41 10 48 degress such thal the {op
surface provides the reflection {the “lop surface” of the AWG in Figs. BA and 68 causes
ight to be reflected toward the photo-dicdes), which clearly, fully mests Applicant’s

slaimed structural imilations for independent claim 1.

The Examiner notes that the claim term “light receiving chip” may be confusing
because no “light” appears to be “received” by this chip. However, Applicant's may be

their own lexicographer and this "chip" is most closely associated with TIA components.

Hegarding claim 2, the OF dicdes can be disposed on a / the same circult board
during optical and electrical integration in Gamache {(as shown in Figs. 1A and 1B).

Hegarding claim 3, when oplical signals are split in the AWG, a corresponding
number of light wave transmission signals can propagate to an equal amount of OF

dicdes by a path corresponding thereto in Gamache Figs. 84 and 8B.
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Hegarding claim 8, lenses {microlens array(s)) are shown in operation of some
ambodiments of Gamache 1 couple betwsen optical fiber{s) and the corresponding
slement during optical operation, and would have been recognized in operation of the

AWG o improve optical coupling performance as needed.

Claim Rejections - 35 USC § 103
9. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

10.  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.

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35
U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.
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4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.

12.  Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over
Gamache et al. U.S.P. No. 9,341,786 B1, relating to base independent claim 1, and
further in view of Gunn, Ill et al. U.S.P. No. 7,162,124 B1.

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1
teaches (ABS; Figures 1A, 1B, 2A, 2C, 6A, 6B, 7A, 7C; corresponding text, in particular
column 4, line 50 through column 8, line 49; Claims) & rmulti-channe! paraliel oplical
receiving device (Figs. 1A, 18, and 20, spectiics of AW atlachment in Figs. 8A and
683, comprizing: a carrier 102 {also 104 on top of 102) and g light receaiving "chip”
disposed on a top surface of the carrier {column 8, lines 18-25 discussed many
“‘electrical” and "chip” functions infon the carrier 102}, a plurality of optosiectronic dindas
fwithin 104; see column 4, lines 50-67) disposed on a top swiace of an end of the
carrier, and the plurality of optoelecironic dindes efeclrically connected o the
Hight receiving chip {column 6, ings 18-25), wherein the optoslectronic diode and the
Hght receiving chip are disposed on the same surface (gt 102/104); an optical fiber
connecior 116 disposed in ancther end of the carrer (lofl in Fig. 14); an
arrayed waveguide graling 810A/6108 {(Figs. 8A and 68 interchangeable optical sub-
slements) further disposed on the top surface of the carrier; and an input end of
the arrayed waveguide grating connecied o the optical fiber connecior for receiving an

optical signal from the optical fiber (fibers are coupled 1o PLO (AWGs) at left); wherein a
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“substantial portion” of the AWG 402 is disposed on the top surface of the carrier; and
whiersin the optical signals are divided {(MUX/ DEMUX) into multi-channel oplical
signals in paraliel by the arrayed waveguide grating based on thelr wavelengths, the top
surface defined by an cutput end of the arrayed waveguide gratingis at a
predetermined angle, causing the mulli-channe! optical signals refiectsd by the top
surface 1o be reflecisd 0 an photosensitive surface of the plurality of optoslectronic
dicdes arranged in parallel, wherein the predetermined angle of the top swiface defined
by the output end of the AWG is in a range of 41 10 48 dagraes such that the top
surface provides the reflection (ihe “op surface” of the AWG In Figs. 6A and 8B causes
Hght 1o be refiected toward the photo-diodes). The Examiner notes that the claim term
“light receiving chip” may be confusing because no “light” appears to be “received” by
this chip. However, Applicant's may be their own lexicographer and this "chip" is most
closely associated with TIA components.

Regarding further dependent claim 5, and new independent claim 8, there is no
exact teaching in Gamache et al. '786 to the predetermined angle of reflection to be "42
degrees." Gamache is silent fo this 42 degree amount.

However, this range, starting with 40 to 45 degrees, and being in the exact
degree of 42 degrees, is known in the optical coupling art. Gunn, Il et al. U.S.P. No.
7,162,124 B1 teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an
optical element coupling signals down into another optical device, and in particular in

that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see
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column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling
is known in the art, at the time of the effective filing of the current application.

Since Gamache st al. 788 and Gunn Il ‘124 are both from the same field of
endeavor, the purpose disclosed by Gunn Il ‘124 would have been recognized in the
pertinent art of Gamachs et al, "786.

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gunn Ill ‘124, to use optical coupling at a degree of
reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of
Gamache st al. 786 to improve optical coupling efficiency and results. The Examiner

notes that Gamache et al. '786 is silent to the exact degree of “42”, as being somewhere

between 40 and 45 degrees in operation. See KSR v. Teleflex, 127 S.Ct. 1727 (2007).
Dependent claim 5, and new independent claim 8, cannot be said to impart any

patentable distinction when reviewing the combined teachings of Gamachs and Gunn

[124.

13.  Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Gamache et
al. U.S.P. No. 9,341,786 B1, relating to base independent claim 1, and further in view of
Gao et al. US 2003/0174964 A1.

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1
teaches (ABS; Figures 1A, 1B, 2A, 2C, 6A, 6B, 7A, 7C; corresponding text, in particular
column 4, line 50 through column 8, line 49; Claims) & rmulti-channe! paraliel oplical

receiving device (Figs. 1A, 18, and 20, specilics of AWG atiachment in Figs. 8A and
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681, comprising: a carrier 102 {also 104 on fop of 102) and a light recelving “chig”
dizsposed on a lop swface of the carrler {column €, lines 18-25 discussed many
“electrical” and "chip” functions infon the carrier 102} 8 plurality of optosiectionic diodes
{within 104; see column 4, lines B0-87) disposed on a top swface of an end of tha
carrier, and the plurality of optoelecironic diodes elecirically conneciad (o the

ight receiving chip (column 8, lines 18-25), wherein the opioelectronic diode and the
fight receiving chip are disposed on the same surface {at 102/104); an optical fiber
connector 116 dispased in anather and of the carrier {feffin Fig. 18); an

arrayed waveguide grating $10A/8108 (Figs. 8A and 8B inlerchangeable optical suls-
elements) further dizposed on the top surface of the carvier; and an inpul end of

the arrayed waveguids grating connecied to the optical iber connector for receiving an
optical signal from the optical fiber {fibers are coupled to PLC (AWGS) at Jefl); wherain a
*substantial portion” of the AWG 402 is disposed on the top surface of the carrier; and
wherein the oplical signals are divided (MUX / DEMURG into multi-channel optical
signals in paraliel by the arrayed waveguide grating based on their wavelengths, the top
surface defined by an cutput end of the arrayed waveguids grating is at a
predetermined angle, causing the muiti-channs! optical signals refiected by the top
swrfgce {0 be reflected 10 an pholozensitive surface of the plurality of oploelectronic
diocdses arranged in parallel, wherein the predetermined angle of the top surface dafined
by the output end of the AWG is in a range of 471 10 48 degreas such that the top
surface provides the reflection {the “lop surface” of the AWG in Figs. 8A and 68 causes

Hght o be reflected toward the photo-dicdes). The Examiner notes that the claim term
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“light receiving chip” may be confusing because no “light” appears to be “received” by
this chip. However, Applicant's may be their own lexicographer and this "chip" is most
closely associated with TIA components.

Regarding dependent claim 7, there is no exprass teaching in Gamache el al.
786 of using a graded index (GRIN} lens to improve optical coupling of the optical inpud
fiber to the oplical components on the receiving device.

Gao et al. US 2003/0174964 A1 teaches (ABS; Figure, including Fig. 2;
paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical
waveguides on chip, in that optical lenses are used to improve optical coupling between
the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses
improves optical coupling functionality by directly inputting optical signals without loss
from this coupling connection. GRIN lenses are also known and commonly used in the
art.

Since Gamache et al. ‘788 and Gao ‘964 are both from the same field of
endeavor, the purpose disclosed by Gao ‘964 would have been recognized in the
pertinent art of Gamachs et al, 786,

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gao ‘964, to use GRIN lenses to improve optical
coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate
type configuration, in the device of Gamache et al. 788 to improve optical coupling

efficiency. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7 cannot be

[PR2025-00434, Exhibit 1002, Page 180



Application/Control Number: 15/432,242 Page 14
Art Unit: 2874

said to impart any patentable distinction when reviewing the combined teachings of

zamache and Gao.

14.  Claims 1-3 and 6 are rejected under 35 U.S.C. 103 as being unpatentable over
Shen et al. US 2016/0349451 A1, and further in view of Pezeshki et al. US
2017/0168252 A1.

Shen et al. US 2016/0349451 A1 teaches (ABS; Figures 1, 3, 5, 6; corresponding
text, in particular paragraphs [0033] —[0045]; Claims) a multi-channe! parallel optical
raceiving device (Fig. 1), comprising: a carmer 800 and a light receiving chip 700
disposed on the top surface of the carrier (through 100, still "on the top surface of 6007,
an optoglectronic diode receiver 300 disposed on g top surfgees of an end of the carrier
{at feftin Fig. 1}, and the optoelectronic diode electrically connected 1o the
Haght receiving chip (by wire M}, wherein the aplosiacironic dicde an the light receiving
chip are "disposed on” the same surface (00 through 100, but slill meets "on” a
surface); an optical fiber 500 {see [0044]; disclosing oplical fiber{s) and/or lens{es))
connector disposed in another end {al rightin Fig. 1) of the carier; an
arrayed wavaguide grating 200 further disposed on the top surface of the carrier; and an
input end of the arrayed waveguide grating connected o the optical fibsr connector for
receiving an optical signal from the optical fiber {500 coupled 1o 200}, wherein 3
“subgiantial portion” of the AWG is disposed on the top surface of the camrier {nole
vagueness of substantial portion, but also other embodiments in Shen show positioning

changes for placement of the AWG) wherein the aplical signals are divided (ses Fig. 8
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for division of optical signals) into multi-channe! optical signals in parallel by the arraysd
waveguids graling based on thelr wavelengths, the top surface defined by an culput
end of the arrayed waveguids graling is at g predetermined angle, causing the multi-
channe! optical signals reflected by the top surface (o be refiacied o an pholosensitive
surface of the oplosiectronic diode arrangsed in paraliel (down refieclion at 400}, wherein
the predetermined angle of the top surface by the oulput end of the AWG is inarange
of 41 10 46 degress such that the op surface provides reflection {Figs. 1-2).

Hegarding independent claim 1, Shen et al. 451 dosas not expressly each that
the OF dicds receiver is a pluralily of OF dicdes that are splil inlo separate recaiving
portions.

Pezeshki et al. US 2017/0168252 A1 teaches (ABS; Figures 1-5, 10;
corresponding text, in particular see paragraphs [0028] - [0061]; Claims, in particular
see dependent claims 5, 11, 12, 23) a muiti-channel paralisl optical recaiving device
{Fig. 1}, comprising: g carrier 101 and an light recelving chip {chip-on-board; other
“chips” defined by Pazeshki; use with circuit board 103); a plurality of oploelecironic
divdes (photodindes; EAD conversion slements cited) disposed on a top surface of an
sndd of the carrier (gt leftin Fig. 1), and the pluralily of optosiecironic divdes efectrically
connected o the light receiving chip {inherent [0 operate); an optical fiber {inpuls
provided by optical fiber{s)) connector dispased in ancther end {(al rightin Fig. 1) of the
carrier; an arraved waveguide grating {(FLC uses AWGE's) further disposed on the op
surface of the carrier; and an input end of the arrayed waveguide grating connected (o

the optical fiber connector for receiving an optical signal from the oplical fiber (fibers are

[PR2025-00434, Exhibit 1002, Page 182



Application/Control Number: 15/432,242 Page 16
Art Unit: 2874

coupled to PLOC (AWGs) wharein the oplical signals are divided (MUX/ DEMUX) into
mutti-channel optical signais in parallel by the arrayed waveguide graling based on their
wavelengths, the top surface of an culput end of the arrayed waveguide grating iz at a
predetermined angle, causing the muiti-channa! optical signals refiected by the top
surface 1o be reflected 10 an pholosensitive surface of the plurality of oploelectronic
dicdes arranged in parallel {see Pezeshki 252 claim 23; and Fig. 7 paragraph [0045]).

Since Shen et al. 451 and Pezashki ‘252 are both from the same field of
endeavor, the purpose disclosed by Pazeshki 252 would have been recognized in the
pertinent art of Shern ef al. ‘451,

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Pezeshki 252, to use a plurality of configured
photodicdes or photoreceivers that are distinet or separate components, on ¢hig, in the
device of Shen et al. '451 to improve optical coupling efficiency, by having separation
and distinctness of components to allow 1 to 1 coupling. Both prior art references teach
using AWGs. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Claim 1 does not impute
any patentable distinction when considering Shen further in view of Pezeshki.

Regarding dependent claims 2-3 and 8, Shen (claim 8) and/or Pezeshki {claims
2-3y teach such Hmitations, in that the plural OF pholodelsciors are on the same circuit
board (claim 2}, in an egual amount based on optical paths (claim 3}, or in that optical

tlenses are usad (olaim §; in 500 alement [0044] Shen).
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15.  Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over
Shen et al. US 2016/0349451 A1, further in view of Pezeshki et al. US 2017/0168252
A1, and further in view of Gunn, Ill et al. U.S.P. No. 7,162,124 B1.

Regarding independent claim 1, Shen et al. US 2016/0349451 A1, and further in
view of Pezeshki et al. US 2017/0168252 A1 make obvious this claim. See the full
rejection in section (14) above.

Regarding further dependent claim 5, and new independent claim 8, there is
no exact teaching in Shen ‘451 and Pezeshki ‘252 to the predetermined angle of
reflection to be "42 degrees." Shen ‘451 and Pezeshki ‘252 is silent to this 42 degree
amount.

However, this range, starting with 40 to 45 degrees, and being in the exact
degree of 42 degrees, is known in the optical coupling art. Gunn, Il et al. U.S.P. No.
7,162,124 B1 teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an
optical element coupling signals down into another optical device, and in particular in
that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see
column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling
is known in the art, at the time of the effective filing of the current application.

Since Shen ‘451, Pezeshki ‘252 and Gunn Il “124 are all from the same field of
endeavor, the purpose disclosed by Gunn Il ‘124 would have been recognized in the
pertinent art of Shen ‘451 and Pezeshki 252.

A person having ordinary skill in the art at the time the invention was made would

have recognized the teaching of Gunn Il “124, to use optical coupling at a degree of
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reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of
Shen ‘451 and Pezeshki ‘252 to improve optical coupling efficiency and results. The

Examiner notes that Shen ‘451 and Pezeshki ‘252 is silent 1o the exact degree of “42”,

as being somewhere between 40 and 45 degrees in operation. See KSR v. Teleflex,
127 S.Ct. 1727 (2007). Dependent claim 5, and new independent claim 8, cannot be
said to impart any patentable distinction when reviewing the combined teachings of

Shen ‘451 and Pezeshki ‘252 further in view of Gunn Il “124.

16.  Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Shen et al.
US 2016/0349451 A1, further in view of Pezeshki et al. US 2017/0168252 A1, and
further in view of Gao et al. US 2003/0174964 A1.

Regarding independent claim 1, Shen et al. US 2016/0349451 A1, and further in
view of Pezeshki et al. US 2017/0168252 A1 make obvious this claim. See the full
rejection in section (14) above.

Regarding depsndent claim 7, there is no express teaching in Shen ‘451 and
Pezeshki 252 of using g graded index (GRIN)} lens o improve optical coupiing of the
optical input fiber 1o the oplical components on the raceiving device,

Gao et al. US 2003/0174964 A1 teaches (ABS; Figure, including Fig. 2;
paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical
waveguides on chip, in that optical lenses are used to improve optical coupling between
the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses

improves optical coupling functionality by directly inputting optical signals without loss
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from this coupling connection. GRIN lenses are also known and commonly used in the
art.

Since Shen ‘451, Pezeshki ‘252, and Gao ‘964 are both from the same field of
endeavor, the purpose disclosed by Gao ‘964 would have been recognized in the
pertinent art of Shen ‘451 and Pezeshki ‘252.

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gao ‘964, to use GRIN lenses to improve optical
coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate
type configuration, in the device of Shen ‘451 and Pezeshki ‘252 to improve optical
coupling efficiency. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7
cannot be said to impart any patentable distinction when reviewing the combined

teachings of Shen ‘451 and Pezeshki ‘252, and further in view of Gao.

Response to Arguments
17.  Applicant's arguments (pages 5-8) filed February 28, 2018 have been fully

considered but they are not persuasive.

18.  Applicant argues for language of “disposed on the same surface" to overcome
Shen et al. '451. See pages 7-8 filed February 28, 2018. However, the prior art of Shen
gives multiple embodiments (location(s) of the AWG), and further that intervening
elements (such as 100) still allows a reasonable interpretation of Shen element 300 in

Fig. 1 to be "disposed on" element 600. As a comparison, a book stacked on another
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book stacked on a table is still "on the surface of table", even though the "another book"
is intervening. Even though element 300 of Shen may be located with an intervening
element 100 in Figure 1 of Shen, the element 300 is still “disposed on" the same surface

of element 600 as element 300.

19.  Applicant argues for language of “substantial portion of the AWG" disposed on
the same surface to overcome Shen. See pages 7-8 filed February 28, 2018.
However, this language is both vague and indefinite (see above rejections under 35
U.S.C. 112(b)) as well as reasonably met by the prior art to Shen. Shen also shows
different embodiments in which the AWG may be located as claimed. It is unclear how
having "substantial portion" of the AWG to be located on a surface creates any

patentable distinction over the prior art.

20.  Applicant argues for language of a “top surface” of the AWG to reflect optical
signals to the photodiode(s) in Shen. See pages 7-8 filed February 28, 2018. Applicant
cites Figure 4 of Shen and the reflective layer added to the end surface for coupling.
While the Examiner does not concede that Figure 4 of Shen is overcome by the
amendment to independent claim 1, the Examiner notes that Figure 4 is simply one
embodiment of the AWG out coupling surface. See Figure 2 of Shen, which does not
include this added reflective layer. At least Shen's Figure 2 clearly meets each claimed
limitation of amended independent claim 1 in the final paragraph starting "wherein the

optical signals are divided" in an obviousness analysis under 35 U.S.C. 103 above.
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21.  Also, based on the amendments filed February 28, 2018, the Examiner has
conducted further searches and prior art analysis. Accordingly, additional prior art
rejections (Ho et al. ‘819 and Gamache et al. ‘786 as the primary references) are made

herein. This action is made FINAL.

Inventorship
22.  This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.
Conclusion
23.  The prior art made of record is considered pertinent to applicant's disclosure:

PTO-892 form references A-B.

24.  Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

25.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Petkovsek whose telephone number is (571)
272-4174. The examiner can normally be reached on M-F 8:30-5:30PM.

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, Uyen Chau Le can be reached on (571) 272-2397. The fax phone number

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

/Daniel Petkovsek/

Primary Examiner, Art Unit 2874
March 30, 2018
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USOCR,;
EPO; JPO;
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Application Number 15432242

Filing Date 2017-02-14

INFORMATION DISCLOSURE

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

First Named Inventor | LUQ, Jian Hong
Art Unit 2874

Examiner Name Petkovsek, Daniel

Aftorney Docket Number AQIC006

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

Examiner| Cite
Initials* | No

1 PCT Search Report and Written Opinion mailed July 6, 2017, received in corresponding PCT Application No. PCT/
1J517/29350, 9 pgs.

2 LS Office Action mailed August 21, 2017, received in US Application Serial No. 15/432,242, 13 pgs.

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

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.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. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 15432242

Filing Date 2017-02-14

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | LUQ, Jian Hong

.. Art Unit 2874
( Not for submission under 37 CFR 1.9%)

Examiner Name Petkovsek, Daniel

Aftorney Docket Number AQIC006

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
X 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 /Kevin J. Carroll/ Date (YYYY-MM-DD) 2018-03-01
Name/Print Kevin J. Camoll Registration Number 36384

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

From the INTERNATIONAL SEARCHING AUTHORITY

To: KEVIN J. CARROLL
GROSSMAN TUCKER PERREAULT &
PFLEGER, PLLC
556 SOUTH COMMERCIAL STREET
MANCHESTER, NH 03101

DNEGEIV

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

R e

M2y

e O,
1

Yiling

thiyear)

Eat

Applicant’s or agent’s file referenc

iy

APPLIED OPTOELECTRONICS, INC.

PAT260018PCT -j U JUL ' 0 2017 RTHER ACTION  See paragraphs 1 and 4 below
International application No. GROSSMAN, TUCKE E'{Imematloml filing date

PCT/US2017/029350 PERREAULT & PFLEGER,| (™" 25 April 2017

Applicant

When?
search report.

How?
1211 Geneva 20, Switzerland, Facsimile No.:

2.

1. ]X! The applicant is hereby notified that the international search report and the written opmlon of the International Searching
Authority have been established and are transmitted herewith.-

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

The time limit for filing such amendments is normally two months from the date of transmittal of the international

Directly to the International Bureau of WIPQ preferably through ePCT or on paper to, 34 chemin des Colombettes
+4122 338 82 70
For more detailed instructions, scc PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

The applicant is hereby notified that no international search report will be established and that the declaration under

[_—J the protest together with the decision thereon has
request to forward the texts of both the protest and
4. Reminders

to the International Bureau.
International Bureau will send a copy of such comments
examination report has been or is to be established.

International Bureau.

international publication (Rules 9Ob1s 1 and 90bis.3).

date (in some Offices even later);

“Article '17(7)(3) to that e¢ffect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

been transmitted to the International Bureau together with any
the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made,

The applicant may submit comments on an informal basis on the written o'pinion of the International Searching Authority
These comments will be made available to the public after international publication.

The
to all designated Offices unless an international preliminary

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.

Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
Telephone No. pot osp: s71-272-7774

Form PCT/ISA/220 (July 2014)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHGRITY

To: KEVIN J. CARROLL
GROSSMAN TUCKER PERREAULT &
PFLEGER, PLLC
55 SOUTH COMMERCIAL STREET
MANCHESTER, NH 03101

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/year)

08 JUL 2017

Applicant’s or agent’s file reference

FFOR FURTHER ACTION  See paragraphs 1 and 4 below

APPLIED OPTOELECTRONICS, INC.

PAT26001 §PCT
International application No. International filing date
PCT/US2017/029350 (day/monthlyear) 25 April 2017
Applicant

1. |Zl The applicant is hereby notified that the international search report and the written opinion of the International Searching

Authority have been established and are transimitted herewith.

Filing of amendments and statement under Article 19: :
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule-46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report. ‘

Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

How?

The applicant is hereby notified that no international search report will be established and that the declaration under

“Ariicle 17(2)(a) to that effect and the written opitiion of the Internationial Searching Autliority are transmitted herewith:~

. I:' With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the ‘applicant is notified that:

D the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.
Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the complétion'of the technical preparations for
international publication (Rules 90bis.1 and 905is.3). ’
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
‘examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 menths from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months: For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT dpplicant’s Guide, National Chapters.
Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different Intemational Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Authorized officer

Name and mailing address of the ISA/US -
Mail Stop PCT, Attn: ISA/US

Commissioner for Patents

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

Facsimile No, §71-273-8300

Blaine R. Copenheaver

*PCT Helpdesk: 571-272-4300
Telephone No. per osp: 571-272.7774

Form PCT/ISA/220 (July 2014)
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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

PAT260018PCT ‘ ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2017/029350 25 April 2017 25 April 2016

Applicant

APPLIED OPTOELECTRONICS, 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 tatal of % sheets.
[:] 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:
IX] the international application in the language in which it was filed.

I____l a translation 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. [:l 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. Gbis(a)).

c. I:] With regard to any nucleotide and/or amino acid sequence dlSC]OSCd in the international apphcatlon see Box No. I.

2. I:l Certain claims were found unsearchable (see Box No. TI)..

3. || Unityofinvention is lacking (see Box No. 1.

4. With regard to the title,
the text is approved as submitted by the applicant. .
EI the text has been established by this Authority to read as followé: ‘

5. Withregard to the abstract, .

IE the text is approved as submitted by the apphcant

the text has been established, according to Rule 38.2, by this Authonty as it appears in Box No. I'V. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authorxty

6. With regard to the drawings,

a. the figure of the drawings to be published with the abstract is Figure No. 2
IX| as suggested by the applicant. '
D as selected by this Authority, because the applicant failed to suggest a figure.
_ [:l as selected by this Authority, because thi; figure better characterizes the invention.

b. I:l none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2017/029350

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO2B 6/12; H04J 14/02 (2017.01)

CPC- G02B 6/12016; G02B 6/12009; G02B 6/4214 (2017.02)

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

USPC - 385/14; 385/31; 398/79 (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms 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 7,532,783 B2 (BAI) 12 May 2009 (12.05.2008) entire document - 1-11, 20
v 1219
Y US 8,831,433 B2 (HO et al) 09 September 2014 (09.09,2014) éntire documenf . 12-19
Y - US 7,376,308 B2 (CHEBEN et al) 26 May 2008 (20.05.2008) entire document ) 13
A US 5,617,234 A (KOGA et al) 01 Aprii 1997 (01.04.1997) entire document ‘ 1-20
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
: PCT/US2017/029350

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of.
IZ] the international application in the language in which it was filed.

a translation 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)).

2. l:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43 bis. 1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing: :

a, D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file..
. I:] on paper or in the form of an image file.

b. I:l furnished together with the international application under PCT Rule 13zer.1(a) for the purposes ol international
search only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
[ ] in the form of an Annex C/ST.25 text file (Rule 13er.1(a)).
]:‘ on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copics is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 12-19 YES
Claims 1-11,20 NO
Inventive step’ (IS) Claims None YES
Claims 1-20 NO
Industrial applicability (1A) Claims 1-20 YES

Claims . None NO

2.  Citations and explanations:
Claims 1-11 and 20 lack novelty under PCT Article 33(2) as being anticipated by Bai.

Regarding Claim 1, Bai discloses an arrayed waveguide grating (AWG) chip (Hybrid receiver 100 also includes an optical demultiplexer in
the silicon bench ... the optical demultiplexer includes an arrayed waveguide grating (AWG) 110 ... Col.5, Ln.37 - 55; Fig.1A) comprising:
a first end for coupling to an optical coupling receptacle to receive an optical signal comprising a plurality of channel wavelengths (In an
embodiment, the input port 112 is optically coupled to an optical fiber 119 for receiving a DWDM optical signal ... Col.5, Ln.56 - Col.6,
Ln.6); a planar lightwave circuit (PLC) coupled to the first end configured to demultiplex each channel wavelength of the plurality of
channel wavelengths (In a specific embodiment, the optical demultiplexer includes an arrayed waveguide grating (AWG) 110 made in a
silica-on-silicon planar lightwave circuit (PLC) in the silicon bench. Col.5, Ln.37 - 55; Fig.1A); a plurality of output waveguides coupled to
the PLC (... the AWG 110 includes ... muitiple output ports 113 ... Col.5, |.n.56 - Col.6, Ln.6; Fig.1A), each of the output waveguides
configured to receive light corresponding to an associated demultiplexed channel wavelength launched from the PLC (In a specific
embaodiment, each of the output ports outputs a demultiplexed optical signal. In some embodiments, each output port of the AWG has a
center wavelength and pass band.associated with light transmission. Col.5, Ln.56 - Col.6, Ln.6; Fig.1A) and provide the light along a-first
light path that extends towards a second end of the AWG chip (... at an end point of an output waveguide with a 45 degrees surface
terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B); and a tapered region disposed at the second end of the AWG chip configured to
receive light via the plurality of output waveguides and reflect the same towards an output interface region of the AWG chip (For example,
a gap is formed in the silica layer at an end point of an output waveguide with a 45 degrees surface terminating the waveguide to allow
total internal reflection. Col.7, Ln.48 -61; Fig.2B).

Regarding Claim 2, Bai discloses the AWG chip of claim 1, wherein the output interface region is configured to pass the reflected-light— -
received via the plurality of output waveguides out of the AWG chip along a second light path that is substantially orthogonal to the first
light path (In an embodiment, light coming out of each output waveguide is reflected to the surface of the PLC and collected by a
corresponding photodetector, e.g., 214. Col.7, Ln.26 - 47; ... with a 45 degrees surface terminating the waveguide ... Col.7,Ln.48 -61; Itis
well known to all that such 45 degree structure will result.in orthogonal reflected fight path). -

Regarding Claim 3, Bai discloses the AWG chip of claim 1, wherein the AWG chip defines a plurality of sidewalls extending longitudinally
from the first end to the second end (the upper and lower side of waveguide 121 in Fig.1B), and whereln the tapered region of the second
end defines an angled surface that extends from a first sidewall of the plurality of sidewalls to a second sidewall of the plurality of sidewalls
(... at an end point of an output waveguide with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B). ’

Regarding Claim 4, Bai discloses the AWG chip of claim 3, wherein the angled surface has an interior angle of about 41 to 45 degrees
relative to the output interface region (... with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -81; Fig2B).

Regarding Claim 5, Bai discloses the AWG chip of claim'3, wherein each of the output waveguides comprise a core material, and wherein
a cladding material is disposed on the core material (As shown, a waveguide includes doped silica region 121 enclosed in an undoped
silica layer 122 on a silicon substrate 124. Col.6, Ln.7 - 24; Fig.1B), the core material defining at least a portion of the plurality of sidewalls
of the AWG chip (waveguide 121 in Fig.1B). .

Regarding Claim 6, Bal discloses the AWG chip of claim 5, wherein the core material of each of the plurality of output waveguides has a
first index of refraction, and a medium external to and adjacent the tapered region has a second index of refraction, the first index of
refraction being greater than the second index of refraction (In a specific embodiment, the doped silica region 121 has a higher index of
refraction than the undoped silica region. Col.6, Ln.7 - 24).

Regarding Claim 7, Bai discloses the AWG chip of claim 5, wherein the core material of each of the plurality of output waveguides provide
a portion of the angled surface (For example, a gap is formed in the silica layer at an end point of an output waveguide with a 45 degrees

surface terminating the waveguide ... Gol.7, Ln.48 -61; Fig.2B), and wherein the angled surface Is configured to reflect incident light based
on at least an interior angle of the angled surface (... with a 45 degrees surface terminating the waveguide to allow total internal reflection.

Col.7, Ln.48 -61; Fig.2B).

Regarding Claim 8, Bai discloses the AWG chip of claim'5, wherein the core material comprises doped silica (SiO2) having an index of
refraction of about 1.45 to 1.50 (In a specific example, the doped silica region 121 has a index of refraction of about 1.47, ... Col.6, Ln.7 -

24). ’

Form PCT/ISA/237 (Box No. V) (January 2015)
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Regarding Claim 9, Bai discloses the AWG chip of claim 6, wherein the external medium comprises a material having an index of
refraction of about 1.0 (... in silica-air interface ... Col.7, Ln.48 -61; It is well known that the refrective index of air is about 1.0).

Regarding Claim 10, Bai discloses the AWG chip of claim 1, wherein the AWG chip is configured as a IxN demultiplexer device whereby
a single optical input signal is de-multiplexed into N different channel wavelengths (These waveguides have varying lengths for
performing wavelength division multiplexing and demultiplexing functions. In a specific embodiment, each of the cutput ports outputs a
demultiplexed optical signal. Col.5, Ln.56 - Col.B, Ln.6).

Regarding Claim 11, Bai discloses the AWG chip of claim 1, wherein the AWG chip Is Implemented in an AWG device package (Fig. 1A
is a simplified top view diagram of a hybrid integrated DWDM receiver according to an embodiment of the present invention. Col.5, Ln.37
- 55; Fig.1A).

Regarding Claim 20, Bai discloses a method of forming an arrayed waveguide grating (AWG) (Fig. 4 is a simplified flowchart of a method
for making an integrated DWDM receiver according to an embodiment of the invention. Col.8, Ln.24 - 30) comprising: depositing
sequential layers of cladding and core material onto a substrate to form a planar lightwave circuit (PLC) (... forming a first un-doped silica
sub-layer on the silicon layer; forming a doped silica sub-layer on the first un-doped silica sub-iayer; Col.8, Ln.49 - 52}, removing a
portion of the substrate to expose an output interface region of the PLC (The recess includes a first surface that terminates a
corresponding one of the output waveguides. Col.8, Ln.58 - Col.9, Ln.9); and removing a portion of the PL.C to provide a tapered region
proximal to the output interface region of the PLC (... is formed by first forming a recess region in the first region of the silica layer. Col.8,
Ln.58 - Col.8, Ln.9). .

Claims 12 and 14-19 lack an inventive step under PCT Article 33(3) as being obvious over Bai in view of Ho et al. (hereinafter Ho).

Regarding Claim 12, Bai discloses a multi-channel receiver optical sub-assembly (ROSA) including an AWG chip (Hybrid receiver 100
also includes an optical demultiplexer in the silicon bench ... the optical demultiplexer includes an arrayed waveguide grating (AWG) 110
... Col.5, Ln.37 - 55; Fig.1A) comprising: a first end for coupling to an optical coupling receptacle to receive an optical signal comprising a
plurality of channel wavelengths (In an embodiment, the input port 112 is optically coupled to an optical fiber 119 for receiving a DWDM
optical signal ... Col.5, Ln.56 - Col.6, Ln.8); a planar lightwave circuit (PLC) coupled to the first end configured to demultiplex each
channel wavelength of the plurality of channel wavelengths (In a specific embodiment, the optigal demultiplexer includes an arrayed
waveguide grating (AWG) 110 made in a silica-on-silicon planar lightwave circuit (PLC) in the silicon bench. Col.5, Ln.37 - 55; Fig.1A); a
plurality of output waveguides coupled to the PLC (... the AWG 110 includes ... multiple output ports 113 ... Col.5, Ln.56 - Col.8, Ln.6;
Fig.1A), each of the output waveguides configured to receive light corresponding to an associated demultiplexed channe! wavelength
launched from the PLC (In a specific embodiment, each of the output ports outputs a demultiplexed optical signal. In some embodiments,
each output port of the AWG has a center wavelength and pass band associated with light transmission. Col.5, Ln.56 - Col.6, Ln.6;
Fig.1A) and provide the light along a first light path that extends towards a second end of the AWG chip (... at an end point of an output
--waveguide-with-a-45 degrees-surface terminating-the-waveguide-...-Col.7,-Ln.48.-61 ;-Fig.2B);-and-a tapered.region disposed.at the_. _
second end of the AWG chip configured to receive light via the plurality of output waveguides and reflect the same towards an output
interface region of the AWG chip (For example, a dap Is formed in the silica layer at an end point of an output waveguide with a 45
degrees surface terminating the waveguide to allow total internal reflection. Col.7, Ln.48 -61; Fig.2B); an array of detector devices
disposed adjacent to the output interface region of the AWG chip (... and directed up toward a photodetector, which is mounted above
the reflecting surface as described below. Col.8, Ln.58 - Col.9, Ln.9); o
Bai fails to explicitly disclose a transceiver housing; a multi-channel receiver optical sub-assembly (ROSA) located in the transceiver
housing and arrayed waveguide grating (AWG) chip, and a multi-channel transmitter optical assembly (TOSA) including at least one
laser package located in the transceiver housing for transmitting optical signals at different channel wavelengths.
Ho teaches an optical transceiver module (The transceiver module 202 ... Col.5, Ln.32 - 48; Fig.2) comprising: a transceiver housing (...
includes a transceiver housing 210 ... Col.5, Ln.32 - 48; Fig.2); a multi-channel receiver optical sub-assembly (ROSA) located in the
transceiver housing and arrayed waveguide grating (AWG) chip (... a multi-channel ROSA 230, ... Col.5, Ln.32 - 48; Fig.2), ...and a
multi-channel transmitter optical assembly (TOSA) (... containing the temperature controlled multi-channel TOSA 220, ... Col.5, Ln.32 -
48; Fig.2) including at least one laser package located in the transceiver housing (One embodiment of the multi-channel TOSA 120
includes an array of lasers 122, such as laser diodes, ... Col.4, Ln.18 - 30; Fig.1) for transmitting optical signals at different channel
wavelengths (... the lasore 122 may be tunable lasers that generate the optical signals at the respectiva channel wavelengths. Col4,
Ln.31-49). ) . )
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Bai with the teaching of Ho for the
purpose of forming demultiplexer including AWG (see Bai; Col.5, Ln.37 - 55). :

Regarding Claim 14, modified Bai discloses the optical transceiver module of claim 12, wherein the output interface region of the AWG
chip is separated from the array of detector devices (...a gap is formed in the silica layer at an end point of an output waveguide...Col.7,
Ln.48 -61; Fig.2B). . '
Bai fails to explicitly disclose the output interface region of the AWG chip is separated from the array of detector devices by about 50
microns.
However, determining the optimal distance between components that provides the transmission of the highest quality optical signals
across the transmitted wavelengths in such an optical system is a matter of routine experimentation for one of ordinary skill in the art.

_ It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Bai by providing the output of the AWG
chip separated from the array of detector devices by about 50 microns for the purpose of optimizing the transmitted signal across the
utilized wavelengths, since discovering the optimum value of a result effective variable requires only routine skill in the art.
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Regarding Claim 15, modified Bai discloses the optical transceiver module of claim 12, wherein the AWG chip defines a plurality of
sidewalls extending longitudinally from the first end to the second end, and wherein the tapered region of the second end defines an
angled surface that extends from a first sidewall of the plurality of sidewalls to a second sidewall of the plurality of sidewalls (... atan end
point of an output waveguide with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B).

Regarding Claim 16, modified Bai discloses the optical transceiver module of claim 15, wherein the angled surface has an interior angle
of about 41 to 45 degrees relative to the output interface region (... with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48
-61; Fig2B).

Regarding Claim 17, modified Bai discloses the optical transceiver medule of claim 15, wherein each of the output waveguides comprise
a core material, and wherein a cladding material is disposed on the core material (As shown, a waveguide includes doped silica region
121 enclosed in an undoped silica layer 122 on a silicon substrate 124, Col.6, Ln.7 - 24; Fig.1B), the core material defining at least a
portion of the plurality of sidewalls of the AWG chip (waveguide 121 in Fig.1B).

Regarding Claim 18, modified Bal discloses the optical transceiver module of claim 17, wherein the core material of each of the plurality
of output waveguides provide a portion of the angled surface (For example, a gap is formed in the silica layer at an end point of an output
waveguide with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B), and wherein the angled surface is
configured to reflect incident light based on at least an interior angle of the angled surface relative to the output interface of the AWG chip
(... with a 45 degrees surface terminating the waveguide to allow total internal reflection. Col.7, Ln.48 -61; Fig.2B).

Regarding Claim 19, modified Bai discloses the optical transceiver of claim 12, and further discloses a hybrid receiver 100 includes an
optical demultiplexer in the silicon bench (Hybrid receiver 100 also includes ... the optical demultiplexer includes an arrayed waveguide
grating (AWG) 110 ... Col.5, Ln.37 - 565; Fig.1A).

Bai fails to explicitly disclose the transceiver is a Small Formfactor Pluggable (SFP) transceiver module and the ROSA is configured to
receive at least four different channel wavelengths at transmission rates of at least about 25 Gbps per channel.

Ho teaches the transceiver is a Small Formfactor Pluggable (SFP) transceiver module (The transceiver module 202 ... may thus be
designed to have a relatively small form factor with minimal space. Col.5, Ln.32 - 48. The dual fiber type direct link adapter 250 is also
configured to receive pluggable optical connectors ... Col.5, Ln.49 - 61) and the ROSA is configured to receive at least four different
channel wavelengths at transmission rates of at least about 25 Gbps per channel (Other data rates and modulation schemes may also
be used. Col.5, Ln.1 - 13).

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify Bai with the teaching of Ho for the
purpose . )

of forming demultiplexer including AWG (see Bai; Col.5, Ln.37 - 55).

Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over Bai in view of Ho et al. (hereinafter Ho) and Cheben et

Regarding Claim 13, modified Bai discloses the optical transceiver module of claim 12, and further discloses an array of detector devices
(... and directed up toward a photodetector, which is mounted above the reflecting surface as described below. Col.8, Ln.58 - Col.9,
Ln.9). - ’ -

Bai fails to explicitly disclose an air gap separates the output interface region of the AWG chip and the array of detector devices.

Cheben teaches an air gap separates the output interface region of the AWG chip and the array of detector devices (The residual
substrate 9 underneath the reflective element and the thinned aperture 8 are optional, the latter may be used to reduce distance between
the reflection element and the second device that intercepts or emits the out-of-plane wave. Col.3, Ln.46 - 57; Fig.1a. The second device
can be either an optical waveguide or an array of thereof, a photodetector or an array of thereof, ... Col7, Ln.7 - 18).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Bai with the teaching of Cheben for the
purpose of positioning photodetector to interecept reflected light from waveguide (see Cheben; Col.3, Ln.46 - 57).

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made ot used il industry,
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Sir/Madame:

In response to the Office Action dated August 29 2017, please amend the application as
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for a 3-month extension of time to extend the filing deadline from November 29, 2017 to
February 28, 2018. The fee for such extension is being submitted concurrently herewith.
Applicant believes that no additional extension of time is required. In the event that an
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Deposit Account 50-1705.
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IN THE CLAIMS

1. (Currently Amended) A multi-channel parallel optical receiving device, comprising:
a carrier; and-an

a light receiving chip disposed on a top surface of the carrier;

a plurality of optoelectronic diodes disposed on & the top surface of an end of the carrier,
and the plurality of optoelectronic diodes electrically connected to the light receiving chip,

wherein the optoelectronic diodes and the light receiving chip are disposed on the same surface;

an optical fiber connector disposed in another end of the carrier;

an arrayed waveguide grating further disposed on the top surface of the carrier,[[;]] and an
input end of the arrayed waveguide grating connected to the optical fiber connector for receiving

an optical signal from the optical fiber, wherein a substantial portion of the arrayed waveguide

grating is disposed on the top surface of the carrier; and

wherein the optical signals are divided into multi-channel optical signals in parallel by the
arrayed waveguide grating based on their wavelengths, the top surface ef-an defined by an output
end of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel
optical signals reflected by the top surface to be reflected to ar a photosensitive surface of the

plurality of optoelectronic diodes arranged in parallel, wherein the predetermined angle of the

top surface defined by the output end of the arrayed waveguide grating is in a range of 41 to 46

degrees such that the top surface provides the reflection.

2. (Currently Amended) The multi-channel parallel optical receiving device according to
claim 1, wherein the plurality of optoelectronic diodes are disposed on [[a]] the same circuit

board.

3. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the amount of the optoelectronic diodes is equal to the amount of optical paths divided

by the arrayed waveguide grating.
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4. (Cancelled)

5. (Currently amended) The multi-channel parallel optical receiving device according to
claim 1 [[4]], wherein the predetermined angle of the top surface of the output end of the arrayed

waveguide grating is 42 degrees.

6. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein a first lens, for coupling the optical fiber, is disposed between the input end of the

arrayed waveguide grating and the optical fiber connector.

7. (Original) The multi-channel parallel optical receiving device according to claim 1,
wherein the input end of the arrayed waveguide grating is inserted directly into the optical fiber
connector and a graded index lens is disposed in an end where the optical fiber connector and the

arrayed waveguide grating connect.

8. (New) A multi-channel parallel optical receiving device, comprising:
a carrier;
a light receiving chip;

a plurality of optoelectronic diodes disposed on a top surface of an end of the carrier, and

the plurality of optoelectronic diodes electrically connected to the light receiving chip;
an optical fiber connector disposed in another end of the carrier; and

an arrayed waveguide grating further disposed on the top surface of the carrier, and an input
end of the arrayed waveguide grating connected to the optical fiber connector for receiving an

optical signal from the optical fiber;
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wherein the optical signals are divided into multi-channel optical signals in parallel by the
arrayed waveguide grating based on their wavelengths, the top surface defined by an output end
of the arrayed waveguide grating is at a predetermined angle of 42 degrees, causing the multi-
channel optical signals reflected by the top surface to be reflected to a photosensitive surface of

the plurality of optoelectronic diodes arranged in parallel.
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REMARKS
Please reconsider the application in view of the above amendments and the following
remarks.
Status of the Claims

Claims 1-7 stand rejected. Claim 1 has been amended to include the subject matter of
claim 4 and to provide clarification. Claim 4 has been cancelled, and claims 2 and 5 have been
amended to correct antecedent basis and dependency. New claim 8 has been added. Claims 1-3
and 5-8 remain pending.

Claim Objections

Claim 2 and 4 were objected to because of minor informalities. Applicant has amended

claim 2 to recite “on the same” as suggested in the Office Action. Applicant has canceled claim

4 and incorporated the subject matter into claim 1, reciting “grating is_in a range of 41 to 46

degrees,” as suggested in the Office Action. Accordingly, Applicant requests that the objections
be withdrawn.
Rejections under 35 U.S.C. § 102
Claims 1-4 and 6 were rejected under 35 U.S.C. § 102(a)(2) as allegedly being
anticipated by US Pat. Pub. No. 2017/0168252 (Pezeshki). Applicant respectfully traverses.
Claim 1 is directed to a multi-channel parallel optical receiving device comprising, inter
alia, a carrier, a light receiving chip, a plurality of optoelectronic diodes, and an arrayed
waveguide grating. The arrayed waveguide grating includes a top surface at a predetermined
angle causing optical signals to be reflected by the top surface to a photosensitive surface of the
optoelectronic diodes. Claim 1 has been amended to clarify that “the top surface defined by an
output end of the arrayed waveguide grating is at a predetermined angled” causing the optical
signals to be reflected.

Claim 1 is also amended to clarify that “a substantial portion of the arrayed waveguide

grating is disposed on the top surface of the carrier.” Support for this amendment may be found,

for example, in FIG. 4, which shows an embodiment with the entire arrayed waveguide grating 6
disposed on the carrier 8. Disposing a substantial portion of the arrayed waveguide grating 6 on
the top surface of the carrier 8 advantageously allows the carrier to provide a guiding structure to
align the arrayed waveguide grating 6 with the optoelectronic devices, for example, as disclosed
in paragraph 0022 of the published specification.

5
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Pezeshki discloses an optical transceiver including circuit board 611 with a substrate on a
forward end, a PLC 615 mounted on a spacer on the substrate, and a plurality of photodetectors
717 positioned on the substrate. See Pezeshki, {0044-0046, FIGS. 6 and 7. Pezeshki discloses
a folding optic structure 713 along part of a rear edge of the PLC 615 and an angled mirror of the
folding optic structure 713 reflects light from the PLC 615 to the photodetectors 717, as shown

in FIG. 7 reproduced below.

611 .

715 717
FiG. 7

In contrast to the claimed invention, therefor, Pezeshki discloses a structure that is
separate and distinct from an arrayed waveguide grating for reflecting optical signals to the
photodetectors. Thus, Pezeshki fails to disclose an arrayed waveguide grating with a top surface
defined by an output end of the arrayed waveguide grating at a predetermined angle, causing the
multi-channel optical signals reflected by the top surface to be reflected to a photosensitive
surface of the plurality of optoelectronic diodes, as recited in amended claim 1.

Moreover, Pezeshki discloses the PLC 615 mounted only at an end portion to the
substrate on the circuit board 611. As such, Pezeshki fails to disclose “a substantial portion of
the arrayed waveguide grating is disposed on the top surface of the carrier,” as recited in
amended claim 1.

Because Pezeshki fails to disclose each and every element recited in amended
claim 1, Pezeshki fails to anticipate claim 1 or the claims dependent therefrom.

Accordingly, Applicant respectfully requests that the rejection under 35 U.S.C. § 102 be

withdrawn.
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Rejections Under 35 U.S.C. § 103

Claims 1-4 and 6 were rejected under 35 U.S.C. § 103 as being unpatentable over U.S.
Patent Pub. No. 2016/0349451 (Shen) in view of Pezeshki. Claims 5 and 7 were rejected under
35 U.S.C. § 103 as being unpatentable over Shen in view of Pezeshki and further in view of U.S.
Patent Pub. No. 2003/0174964 (Gao). Applicant respectfully requests reconsideration in light of
the above amendments.

As mentioned above, claim 1 is directed to a multi-channel parallel optical receiving
device comprising, inter alia, a carrier, a light receiving chip, a plurality of optoelectronic
diodes, and an arrayed waveguide grating. The arrayed waveguide grating includes a top surface
at a predetermined angle causing optical signals to be reflected by the top surface to a
photosensitive surface of the optoelectronic devices. Claim 1 has been amended to clarify

further that the light receiving chip is disposed on a top surface of the carrier and that the

optoelectronic diodes and the light receiving chip are disposed on the same surface. Support for

this amendment may be found in the original application, for example, in paragraph 0022 of the
published specification. The present application states that disposing the optoelectronic devices
and the light receiving chip on the same surface reduces the length of the bonding wire to
improve integrity. See published specification, 0022.

Claim 1 is further amended to incorporate the subject matter of dependent claim 4 and

13

further recites “wherein the predetermined angle of the top surface of the output end of the

arrayed waveguide grating is in a range of 41 to 46 degrees such that the top surface provides the

reflection.” The angle thus allows the top surface of the output end of the arrayed waveguide
grating to reflect optical signals without requiring a separate mirror.

Applicant respectfully submits that the proposed combination of Shen and Pezeshki fails
to result in the claimed multi-channel parallel optical receiving device with the claimed

combination of the optoelectronic devices and light receiving chip on the same surface, a

substantial portion of the arrayed waveguide grating disposed on the top surface of the carrier,
and the predetermined angle of the top surface of the output end of the arrayed waveguide

grating in a range of 41 to 46 degrees such that the top surface provides the reflection.
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The primary reference Shen discloses the driver 700 and the optical detector 300
disposed on different surfaces. See Shen, FIG. 1. In particular, the driver 700 is disposed on a
surface of the circuit 600 and the optical detector 300 is disposed on a surface of the substrate
100. Shen also states that “the AWG structure 200 and the optical detector 300 are disposed on
the same substrate 100, and the substrate 100 is integrally formed so it may reduce the optical
path length between the arrayed-wavelength structure 200 and the optical detector 300.” See
Shen, 0037. As such, one skilled in the art would not have moved the optical detector 300 from
the substrate 100 to the circuit 600 to be on the same surface as the driver 700 because it would
increase the path length between the arrayed-wavelength structure 200 and the optical detector
300.

Moreover, both Shen and Pezeshki disclose the use of mirrors or reflective layers to
reflect light to the photodetectors. In particular, Shen discloses the use of the reflective layer 420
in FIG. 4 and paragraphs 0045 and 0046 and Pezeshki discloses an angled mirror of the folding
optical structure 713 in paragraph 0045. Thus, a combination of Shen and Pezeshki would likely
use a mirror or reflective layer to reflect light instead of using only the top surface to provide the
reflection.

Because the proposed combination of Shen and Pezeshki (and also Gao) fails to result in
the claimed multi-channel parallel optical receiving device recited in amended independent claim
1, as discussed above, claim 1 and the claims dependent therefrom would not have been obvious
over this proposed combination. Accordingly, Applicant respectfully requests that the rejections
under 35 U.S.C. § 103 be withdrawn.

New claim

New claim 8 is added and combines original claim 1 with original claim 5. Applicant
submits that the prior art of record does not disclose or make obvious an arrayed waveguide
grating including a top surface of an output end of the arrayed waveguide grating at a
predetermined angle of 42 degrees to provide reflection to a photosensitive surface of a plurality
of optoelectronic diodes.

Conclusion

The claims have been shown to be allowable over the prior art. Applicant believes that
this paper is responsive to each and every ground of rejection cited by the Examiner in the
Action dated August 29, 2017, and respectfully requests favorable action in this application. The

8
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examiner is invited to telephone the undersigned, Applicant’s attorney of record, to facilitate
advancement of the present application. Please apply any charges not covered, or any credits, to

Deposit Account 50-1705 (Reference Number AOIC006).

Respectfully submitted,

GROSSMAN, TUCKER, PERREAULT &
PFLEGER PLLC

Date: February 28. 2018 By:___ /Kevin J. Carroll/
Kevin J. Carroll, Reg. No. 36,384

55 S. Commercial Street
Manchester, NH 03101
Telephone: (603) 668-6560
Facsimile: (603) 668-2970
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7)X Claim(s) 1-7is/are rejected.
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* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
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hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
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Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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1.4 Certified copies of the priority documents have been received.
2.[] 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.
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Application/Control Number: 15/432,242 Page 2
Art Unit: 2874

DETAILED ACTION

This office action is in response to the application and claims filed February 14,

2017.
Claims 1-7 are pending. Claim 1 is the sole presented independent claim.
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Priority

2. Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55.

Information Disclosure Statement
3. It is noted that Applicant has not filed an Information Disclosure Statement. |If
Applicant becomes aware of any prior art that may be pertinent to the examination and

analysis of the claimed subject matter, a PTO-1449 form should be filed.

Drawings

4. The corrected / updated drawings were received on April 24, 2017. These

drawings are acknowledged.
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Claim Objections
5. Claims 2 and 4 are objected to because of the following informalities: regarding
claim 2, the phrase “on a same” should read “on the same.” Regarding claim 4, the
phrase "grating is 41 to 46 degrees" should read "grating is (between / from / in a range

of) 41 to 46 degrees." Appropriate correction is required.

Claim Rejections - 35 USC § 102
6. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a2)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

2. Claims 1-4 and 6 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by
Pezeshki et al. US 2017/0168252 A1 (effectively filed December 10, 2015).
Pezeshki et al. US 2017/0168252 A1 teaches (ABS; Figures 1-5, 10; corresponding

text, in particular see paragraphs [0028] - [0061]; Claims, in particular see dependent
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claims 5, 11, 12, 23) a multi-channel parailel optical receiving devics (Fig. 1),
comprising: a carrier 101 and g light receiving chip {chip-on-board; other “chips” defined
by Pezeshki; use with circult board 103}, a plurality of optoelectronic dicdes
{photodiodes,; E/O conversion elaments cited) disposed on a top surface of an end of
the carrier (al feftin Fig. 1), and the plurality of opioelectronic dicdes efecirically
connected 1o the light receiving chip {inherent to operate); an optical fiber {inputs
provided by optical fiber{s)) connector disposed in ancther end (al rightin Fig. 1) of the
carrier; an araved waveguide grating {(PLC uses AWG's) further disposad on the top
surface of the carrier; and an input end of the arrayed waveguide graling connected o
the optical fiber connector for recelving an oplical signal from the optical fiber {(fibers are
coupled to PLO (AWGSs); whersin the optical signals are divided (MUX 7 DEMUX) into
multi-channei optical signals in paraliel by the arrayed waveguide grating based on their
wavelengths, the lop surface of an cutput end of the arraved waveguide gratingis al a
predetermined angle, causing the muiti-channs! optical signals refiected by the top
swrface (o be reflected 1o an pholosensitive surface of the plurality of optoelectronic
dicdes arranged in parallel {see Pazeshki 252 claim 23; and Fig. 7 paragraph [0045]),
independent claim 1.

Hegarding claim 2, the Ok disdes can be disposed on g/ the same circuit board

during optical and electrical integration.

[PR2025-00434, Exhibit 1002, Page 243
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Hegarding claim 3, when optical signals are split in the AWG, a corresponding
number of light wave fransmizsion signals can propagate 1o an equal amount of OF
digdes by a path corrasponding theraio.

Hegarding claim 4, the angle of down reflection in the miror of Pazeshkiis
betwesn 41 and 46 angled degress.

Fegarding claim 8, the folded configuration for coupling optics in Pezeshki uses at

lsast lens{es) between the oplical fiber and the AWG.

Claim Rejections - 35 USC § 103
9. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

10.  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.

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. 103 are summarized as follows:

[PR2025-00434, Exhibit 1002, Page 244
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1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.

12.  Claim 1-4 and 6 are rejected under 35 U.S.C. 103 as being unpatentable over
Shen et al. US 2016/0349451 A1, and further in view of Pezeshki et al. US
2017/0168252 A1.

Shen et al. US 2016/0349451 A1 teaches (ABS; Figures 1, 3, 5, 6; corresponding
text, in particular paragraphs [0033] — [0045]; Claims) a multi-channe! parallel optical
raceiving device (Fig. 1), comprising: a carriar 800 and a light recelving chip 700; an
optoetecironic divds receiver 300 disposed on a top surface of an end of the carriery {(al
feftin Fig. 1), and the oplosiecitronic dicde efecirically connecied o the light receiving
chip {by wire M); an optical fiber 500 (sse [0044]; disclosing optical fiberis) and/or
lens{es)) connactor disposed in another end {(at rightin Fig. 1} of the carrier; an
arrayed waveguide grating 200 further disposed on the op surface of the carrler; and an
input end of the arrayed waveguide grating connected o the optical fiber connector for
receiving an optical signal from the optical fiber (500 coupled to 200}, wherein the
optical signals are divided {see Fig. 3 for division of optical signals) into multi-channe
optical signals in parallel by the arrayed waveguids graling based on thelr wavelengths,
the top surface of an output end of the arrgved waveguide graling is gt g predelsrmined

angle, causing the multi-channe! optical signals refleciad by the top surface 1o be
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reflectad to an photosensitive surfacs of the optoslecironic dicde arranged in paralis!
(down reflection at 400).

Hegarding independent claim 1, Shen et al. '451 does not expressly teach that
the OF dinde recaiver is a plurality of OF dicdes that are spiit into separats receiving
portions.

Pezeshki et al. US 2017/0168252 A1 teaches (ABS; Figures 1-5, 10;
corresponding text, in particular see paragraphs [0028] - [0061]; Claims, in particular
see dependent claims 5, 11, 12, 23) a mutti-channeal paraliel optical recaiving device
{Fig. 1), comprising: & carrier 1071 and an light recelving chip {chip-on-board; other
‘chips” defined by Pezeshki; use with circuit board 103); a plurality of oplosiectronic
divdes {photodiodes; B4 conversion slements cited) disposed on a top surface of an
and of the carrier (at feftin Fig. 1), and the plurality of optoslectronic dindes afectrically
connected o the lighl receiving chip {inharent [0 operale); an optical fiber (inpuls
provided by optical fiber{s)) connecior disposed in another end {(al rightin Fig. 1) of the
carriar; an arayved wavegquide grating {(PLC uses AWG's) further disposed on the top
surface of the carrier; and an input end of the arrayed wavaeguide grating connected to
the optical fiber connedcior for receiving an optical signal from the oplical fiber {ibers are
coupled o PLO (AWGs); wherein the optical signals are divided {(MUX 7 DEMUX) into
muti-channel optical signals in parallel by the arrayed waveguide grating hased on their
wavatengths, the top surface of an cutput and of the arrayed waveguide grating s at a

predetermined angle, causing the mulli-channe! optical signals refiectsd by the top
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surface 1o be reflecied 0 an photosensitive surface of the pluralily of optosleciranic
dipdes arranged in paraliel {see Pereshki ‘252 claim 23; and Fig. 7 paragraph [0045]).

Since Shen et al. ‘451 and Pazeshki ‘252 are both from the same field of
endeavor, the purpose disclosed by FPezashki "252 would have been recognized in the
pertinent art of Shen et al. ‘451,

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Pezeshki ‘252, (¢ use g plurality of configured
photodiodes or photoreceivers that are distinet or separate components, on chip, in the
device of Shen &t al. '451 to improve optical coupling efficiency, by having separation
and distinctness of components to allow 1 to 1 coupling. Both prior art references teach
using AWGs. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Claim 1 does not impute
any patentable distinction when considering Shen further in view of Pezeshki.

Regarding dependent claims 2-4 and €, Shen (claims 4 and 8) and/or Fezeshki
{claims 2-3) teach such limitations, in that the plurgl OF photodelectors are on the same
circuit board (claim 23, in an equal amount based on optical paths {claim 3), or that the
angled down reflection includas at least an angle of 41 {0 46 down degrees {claim 4;

Sheny and i that optical lenses are used (dlaim 8; In 5300 element [0044] Shen).

13. Claims 5 and 7 (claim 5 being rejected standalone) are rejected under 35 U.S.C.

103 as being unpatentable over Pezeshki et al. US 2017/0168252 A1 as applied to

claim 1 above, and further in view of Gao et al. US 2003/0174964 A1.
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Regarding sole pending independent claim 1, Pezeshki et al. US 2017/0168252
A1 teaches (ABS; Figures 1-5, 10; corresponding text, in particular see paragraphs
[0028] - [0061]; Claims, in particular see dependent claims 5, 11, 12, 23) a muiti-
charne! parallel optical recaiving device (Fig. 1), comprising: a carrier 107 and an Hight
recaiving chip {(chip-on-bioard,; other "chips” defined by Pezeshki; use with circult board
103); g plurality of optoslecironic dicdes {photodiodes; E/O conversion elements cited)
disposed on a iop surface of an end of the carrier {at feftin Fig. 1), and the plurality of
optoelectronic dindes electrically connedted 1o the light receiving chip {inherent to
operate); an optical fiber (inpuis provided by optical fibar{s)} connector disposed in
another end (&l rightin Fig. 1) of the carrier; an arrayed waveguide grating (PLO uses
AWE's) further disposed on the top surface of the carrier; and an input end of
the arrayed waveguide grating connecied o the optical fiber connecior for receiving an
optical signal from the optical fiber (ibers are coupled 1o PLO (AWGs); wherein the
opiical signals are divided (MUX / DEMUBRSG into multi-channe! optical signals in parsiiel
by the arrayed waveguide grating based on their wavelengths, the top surface of an
cutput end of the arraved waveguide grating is at a predetermined angle, causing the
mutii-channel optical signals refiecisd by the top surface o be reflected (o an
photosensitive surface of the plurality of oploeiectronic diodes arranged in parailel {(see
Pezeshki "252 claim 23; and Fig. 7 paragraph {00457,

Regarding intervening dependent claim 4, Pezeshki 252 teachas an angled

mirror with a down reflection betwesn 41 and 48 degrees.

[PR2025-00434, Exhibit 1002, Page 248
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Regarding further dependent claim 5, thers i3 no express teaching of Pezeshki
of an exact angle of 42 degrees. Howsver, one having ordinary skill in the art at the
time of the sffgctive filing of the current application would have recognized that using
any particular reflection angle in the general range of dowrn reflaction d.e. al or about 45
degrees) would have bean an obvious design choice. Such an ordinarily skilled artisan
would have recognized (and i would have been obvious o Iry) close angled range{s) of
down reflection by using a mirror 1o allow for desired optical coupling effects. Although
there is no express oitation for 42 degrees down reflaction, this value would have been
recognized as an obvious workable range. Ses KSR v, Teleflex, 127 S.CL 1727 (2007}
Claim b does not creals any patentable distinction using common saense, and nominal

skill in the optical fiber communication arl.

Regarding dependent claim 7, thare 3 no sxpress teaching of Pezeshki of using
a graded index (GRIN) lens to improve optical coupling of the optical input fiber to the
optical components on the receiving device.

Gao et al. US 2003/0174964 A1 teaches (ABS; Figure, including Fig. 2;
paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical
waveguides on chip, in that optical lenses are used to improve optical coupling between
the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses
improves optical coupling functionality by directly inputting optical signals without loss
from this coupling connection. GRIN lenses are also known and commonly used in the

art.
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Since Pezeshki and Gao ‘964 are both from the same field of endeavor, the
purpose disclosed by Gao ‘964 would have been recognized in the pertinent art of
Pezeshki.

A person having ordinary skill in the art at the time the invention was made would
have recognized the teaching of Gao ‘964, to use GRIN lenses to improve optical
coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate
type configuration, in the device of Pezeshki to improve optical coupling efficiency. See

KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7 cannot be said to impart

any patentable distinction when reviewing the combined teachings of Pezeshki and

Gao.

Inventorship
14.  This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.
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Conclusion
15.  The prior art made of record is considered pertinent to applicant's disclosure:

PTO-892 form references A-E.

16.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Petkovsek whose telephone number is (571)
272-4174. The examiner can normally be reached on M-F 8:30-5:30PM.

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, Uyen Chau Le can be reached on (571) 272-2397. The fax phone number

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

/Daniel Petkovsek/

Primary Examiner, Art Unit 2874
August 21, 2017
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/432,242 02/14/2017 2883 1600 AOIC006 7 1
CONFIRMATION NO. 2079
27543 UPDATED FILING RECEIPT
APPLIED OPTOELECTRONICS, INC.
13115 JESS PIRTLE BLVD. RO OO LA S R

SUGAR LAND, TX 77478
Date Mailed: 04/27/2017

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)
Jian-Hong LUO, Ningbo, CHINA;
Dong-Biao JIANG, Ningbo, CHINA;
Peng NIE, Ningbo, CHINA;
Xiao-Liang DING, Ningbo, CHINA;
Applicant(s)
Global Technology Inc., Ningbo, CHINA,;

Power of Attorney: The patent practitioners associated with Customer Number 32047

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 2016103460078 05/23/2016

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

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

If Required, Foreign Filing License Granted: 02/22/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/432,242

Projected Publication Date: 11/23/2017
Non-Publication Request: No

Early Publication Request: No
Title

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE
Preliminary Class
385
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/432,242
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 7 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus X = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) X = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) X OR |x =
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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S/N: 15/432,242 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor: LUO etal

Serial No.: 15/432,242

Filed: February 14, 2017 Docket No.: AOIC006
Customer No.: 27543 Confirmation No. 2079

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

This is in response to the Notice To File Corrected Application Papers mailed February
24, 2017. Applicants believe that no extension of time is required. However, Applicants
conditionally petition for an extension of time to provide for the possibility that the need for such
a petition has been inadvertently overlooked. As provided below, please charge Deposit
Account No. 50-1705 for any additional required fees.
As set forth in the Notice, replacement drawings in compliance with 37 CFR 1.84 and 37
CFR 1.121(d) are required, specifically Figure 5. Applicants submit herewith 2 sheets of
replacement drawings including Figures 4 and 5. Applicant respectfully requests that the
foregoing be entered before the examination of the present application.
In the event the Examiner deems personal contact is necessary, please contact the
undersigned attorney at (603) 668-6560.
Respectfully submitted,
[ Kevin J. Carroll /
Kevin J. Carroll

Attorney for Applicants
Reg. No. 36,384
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REPLACEMENT SHEET

FIG. 4
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REPLACEMENT SHEET

FIG. 5
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Electronic Acknowledgement Receipt

EFS ID: 29007180
Application Number: 15432242
International Application Number:
Confirmation Number: 2079

Title of Invention:

MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

First Named Inventor/Applicant Name:

Jian-Hong LUO

Customer Number:

27543

Filer:

Kevin J. Carroll/April Davis

Filer Authorized By:

Kevin J. Carroll

Attorney Docket Number: AOIC006
Receipt Date: 24-APR-2017
Filing Date: 14-FEB-2017

Time Stamp: 14:46:52

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
14548
Applicant Response to Pre-Exam AOIC006_Response_asfiled_04
1 e . no 1
Formalities Notice 2417 .pdf
21c067c87aa%edbd745e2e5f244a2d7ab9)
ec89f
Warnings:
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Information:

23156
5 Drawings-only black and white line AOIC006_Replacement_Drawin o 2
drawings gs.pdf
6e51e856167f34dfa28b0b533cd140144fb 5|

ad36
Warnings:
Information:

Total Files Size (in bytes): 37704

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 RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/432,242 02/14/2017 2883 1600 AOIC006 7 1
CONFIRMATION NO. 2079
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2016USP1930
PAT.268-100.US

Attorpey Docket No.:
Page 2 of 2

§ 1.56 Duty to disclose information material to patentability.

(a) A patent by its very nature is affected with a public interest. The public mterest is best served, and the most effective patent
examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all information
material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor and good
faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be material to
patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until the claim is canceled
or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a claim that is
canceled or withdrawn from consideration ueed not be submitted if the information is not material to the patentability of any claim
remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of any
exsting claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information known
to be material to patertability of any claim {ssued 8 2 patent was cited by the Office or submitied to the Office 1 the manner prescribed by
§§ 1.97(b)-(d} and 1.98. However, no patent will be zranted on an application in connection with which fraud on the Office was practiced
or atternpted or the duty of disclosure was violated through bad fzith or intentional tmsconduct. The Office encourages applicants to
carefully examine:

{1y prior art cited 1 search reports of a foreign patent office in a counterpart application, and

(2) the closest information over which individuals associated with the filing or prosccution of a patent application believe any
pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office.

) Under this section, information is material to patentability when it is not cumulative to information already of record or being
made of record in the application, and

(1} Tt establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; or
(2} Iirefutes, or is inconsistent with, a position the applicant takes in:
(1) Opposing an argument of unpatentabslity relied oun by the Office, or
(11} Asserting an argument of patentability.
A prima facie case of unpatentability is established when the mformation compels a conclusion that a claim is unpatentable under the
preponderance of evidence, burden-of-proof standard, giving cach term in the claim its broadest reasonable construction consistent with the

specification, and before any consideration ts given to evidence which may be submitted 1n an attempt to establish a contrary conclusion of
patentability.

{c} Individuals associated with the filing or prosecution of a patent application within the meaning of this section are:
(1} FEach inventor named in the application:
2} Each attomey or agent who prepares or prosecutes the application; and
(3} Every other person who is substantively tnvolved i the prepatration or prosecution of the application and who 1s asscciated
with the inventor, with the assignee or with anyone to whom there is an obligation to assign the appheation.
(D) Individuals other than the attormey, agent or taventor may comply with this section by disclosing inforuation to the attomey,

agent, or wventor.
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ABSTRACT

The present disclosure provides a multi-channel parallel optical receiving device,
including a carrier, a light receiving chip, a plurality of optoelectronic diodes disposed on a
top surface of an end of the carrier, an optical fiber connector disposed in another end of the
carrier, and an arrayed waveguide grating disposed on the top surface of the carrier. The
plurality of optoelectronic diodes is electrically connected to the light receiving chip, and an
input end of the arrayed waveguide grating is connected to the optical fiber connector for
receiving an optical signal from the optical fiber. The optical signals are divided into
multi-channel optical signals in parallel. The top surface of an output end of the arrayed
waveguide grating is at a predetermined angle, causing the multi-channel optical signals to
be reflected by the top surface and to photosensitive surfaces of the optoelectronic diodes

arranged in parallel.

10
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CLAIMS

What is claimed is:

1. A multi-channel parallel optical receiving device, comprising: a carrier and an
light receiving chip; a plurality of optoelectronic diodes disposed on a top surface of an end
of the carrier, and the plurality of optoelectronic diodes electrically connected to the light
receiving chip; an optical fiber connector disposed in another end of the carrier; an arrayed
waveguide grating further disposed on the top surface of the carrier; and an input end of the
arrayed waveguide grating connected to the optical fiber connector for receiving an optical

signal from the optical fiber;

wherein the optical signals are divided into multi-channel optical signals in parallel by
the arrayed waveguide grating based on their wavelengths, the top surface of an output end
of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel
optical signals reflected by the top surface to be reflected to an photosensitive surface of the

plurality of optoelectronic diodes arranged in parallel.

2. The multi-channel parallel optical receiving device according to claim 1, wherein

the plurality of optoelectronic diodes are disposed on a same circuit board.

3. The multi-channel parallel optical receiving device according to claim 1, wherein
the amount of the optoelectronic diodes is equal to the amount of optical paths divided by

the arrayed waveguide grating.

4. The multi-channel parallel optical receiving device according to claim 1, wherein
the predetermined angle of the top surface of the output end of the arrayed waveguide

grating is 41 to 46 degrees.

5. The multi-channel parallel optical receiving device according to claim 4, wherein
the predetermined angle of the top surface of the output end of the arrayed waveguide

grating is 42 degrees.
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6. The multi-channel parallel optical receiving device according to claim 1, wherein
a first lens, for coupling the optical fiber, is disposed between the input end of the arrayed

waveguide grating and the optical fiber connector.

7. The multi-channel parallel optical receiving device according to claim 1, wherein
the input end of the arrayed waveguide grating is inserted directly into the optical fiber
connector and a graded index lens is disposed in an end where the optical fiber connector

and the arrayed waveguide grating connect.
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MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

Technical Field

The present disclosure relates to fiber optical communications, and, more particularly,

to multi-channel parallel optical receiving modules.
Background

The optical receiving module refers to a device used in the field of the fiber optical
communication for receiving an optical signal from an optical fiber and converting the
received optical signal into an electrical signal. With the corresponding market continuing
to grow, the demands of product cost and performance become stricter and stricter. In the
current optical communication of the dada center, transmitting speed of a single channel of
product and the number of the channels must increase in order to improve the overall
performance of the datacenter whose limited physical space puts restraint on density of the
products. Hence, in many circumstances, multi-channel paralleling lights need to be enabled
in the optical module. The data transmission of the optical modules needs to be
implemented by connecting the optical modules, and the optical modules are connected by a

jumper, resulting in higher cost.

SUMMARY

The present disclosure overcomes the currently existing technical drawback. The
present disclosure provides a multi-channel parallel optical receiving module capable of
achieving multi-channel receiving and transmitting. Further, the disclosed module is

reliable and could be manufactured with reduced cost.

The present disclosure provides a multi-channel parallel optical receiving module
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including a carrier and a light receiving chip. A plurality of optoelectronic diodes may be
disposed in array on a top surface of an end of the carrier, and the optoelectronic diodes
may be electrically connected to the light receiving chip. An optical fiber connector may be
disposed in another end of the carrier. An arrayed waveguide grating may be further
disposed on the top surface of the carrier, and an input end of the arrayed waveguide grating
may be connected to the optical fiber connector for receiving an optical signal from the
optical fiber. The optical signals may be divided into multi-channel optical signals in
parallel by the arrayed waveguide grating based on their wavelengths. The top surface of an
output end of the arrayed waveguide grating may be at a predetermined angle so that the
multi-channel optical signals may be reflected by the top surface to photosensitive surfaces

of the plurality of optoelectronic diodes arranged in array.

With the aforementioned structure, the present disclosure has following features. In the
present disclosure, the top surface of the arrayed waveguide grating may be designed to
allow for the optical signals emitting from the arrayed waveguide grating to be reflected by
the top surface to the photosensitive surfaces of the optoelectronic diodes. Based on such
design, after the position of the optoelectronic diodes is determined, only a placement
groove or a guiding structure for the arrayed waveguide grating is needed on the carrier to
guide the arrayed waveguide grating to be in the position aligning with the optoelectronic
diodes. Accordingly, the arrayed waveguide grating may be installed without too much
difficulty, and the coupling between the arrayed waveguide grating and the optoelectronic
diodes may be no longer necessary. Further, the optoelectronic diodes and the light
receiving chip may be disposed on the same surface, simplifying the design of the structure
and reducing the length of the bonding wire to enhance the integrity of the entire structure

and lower the manufacturing cost of the same.

In some embodiments, the plurality of optoelectronic diodes may be disposed on the
same circuit board. With this structure, the position of the optoelectronic diodes may

become definitive to simplify and streamline the manufacturing process.
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In some embodiments, the amount of the optoelectronic diodes may be equal to the

amount of the optical paths divided by the arrayed waveguide grating.

In some embodiments, the predetermined angle of the top surface of an output end of

the arrayed waveguide grating may be 41 to 46 degrees.

In some embodiments, the predetermined angle of the top surface of the output end of

the arrayed waveguide grating may be 42 degrees.

In some embodiments, a first lens, for coupling the optical fiber, may be disposed
between the input end of the arrayed waveguide grating and the optical fiber connector.
With this structure, the first lens may be disposed between the optical fiber connector and

the arrayed waveguide grating for a coupling process to be finalized.

In some embodiments, the input end of the arrayed waveguide grating may be inserted
directly into the optical fiber connector, and a graded index lens may be disposed in an end
where the optical fiber connector and the arrayed waveguide grating may connect. With this
structure, the number of the coupling is reduced, which in turn may improve the integrity of

the product.
BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more understood from the detailed description
given herein below and the accompanying drawings which are given by way of illustration

only and thus are not limitative of the present disclosure and wherein:
FIG. 1 shows a an exploded view of a structure of the present disclosure;
FIG. 2 shows an enlarged view of a structure in FIG. 1;
FIG. 3 shows perspective view of a structure of an arrayed waveguide grating;

FIG. 4 shows a perspective view of a structure according to a first embodiment of the
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present disclosure;

FIG. 5 shows a perspective view of a structure according to a second embodiment of

the present disclosure; and

FIG. 6 shows a sectional view of an optical fiber connector according to a second

embodiment of the present disclosure.
DETAILED DESCRIPTION

In the following detailed description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more embodiments may be practiced
without these specific details. In other instances, well-known structures and devices are

schematically shown in order to simplify the drawings.

As shown in FIG. 1 to FIG. 6, the present disclosure provides a multi-channel parallel
optical receiving device which includes a carrier 8 and a light receiving chip 2. A plurality
of optoelectronic diodes 3 may be disposed on a top surface of an end of the carrier 8, and
the plurality of optoelectronic diodes 3 may be electrically connected to the light receiving
chip 2. The light receiving chip 2 of this embodiment may be a trans-impedance amplifier
(TTA) chip, and the optoelectronic diodes 3 and the trans-impedance amplifier (TIA) chip
may be connected by bonding wires. An optical fiber connector 4 may be disposed at
another end of the carrier 8, and an arrayed waveguide grating 6 may be further disposed on
the top surface of the carrier 8. An input end 61 of the arrayed waveguide grating 6 may be
connected to the optical fiber connector 4 for receiving an optical signal from the optical
fiber. The optical signals may be divided into multi-channel optical signals in parallel by
the arrayed waveguide grating 6 based on their wavelengths. The top surface 63 of an
output end 62 of the arrayed waveguide grating 6 may be designed to be at a predetermined
angle, allowing for the multi-channel optical signals to be reflected by the top surface 63 to

the photosensitive surfaces of the plurality of optoelectronic diodes 3 arranged in array.
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The optical receiving module of this embodiment may further include a bottom shell 1
and top cap 7, defining a space in which the aforementioned structure may be placed so that
the aforementioned structure may be protected. Some other shell bodies may be used in the
present disclosure to serve the protection purpose. The light receiving chip 2 may be
connected to a flexible circuit board 9 by the bonding wires, and the flexible circuit board 9
may be used to connect to other devices of the optical device. The arrayed waveguide
grating 6 may include an input end 61 and an output end 62, and the optical signal may be
input from the input end. Since a wavelength division multiplexing technology may be used
in the optical fiber of the present disclosure, the signals with different wavelengths may be
divided into the multi-channel optical signals and output from the output end. The arrayed
waveguide grating is a well-known technology, in which the plurality of optical filters
capable of filtering the optical signals in different wavelengths is used, so that each of the
channels may transmit the optical signal having the specific wavelength range, and the
optical signals from the optical fiber may be divided before being outputted. The top
surface 63 may be an inclined plane, enabling the reflection of the optical signal upon the
top surface 63. The reflected optical signal may be transmitted to the photosensitive surface
of the plurality of optoelectronic diodes 3 on the carrier 8 since the top surface 63 may tilt at
a predetermined angle. Generally speaking, the optical paths from the output end 62 of the
arrayed waveguide grating 6 may correspond to the optoelectronic diodes 3. This
embodiment here shows four channels as an example, as the amount of the channels could

be based on the actual demand.

With the aforementioned structure, the present disclosure has following features. In the
present disclosure, the top surface 63 of the arrayed waveguide grating 6 may be designed
to be with a predetermined angle. Therefore, the optical signals emitting from the arrayed
waveguide grating 6 may be reflected by the top surface 63 to the photosensitive surfaces of
the plurality of optoelectronic diodes. Based on such design, after the position of the
optoelectronic diodes is determined, only a placement groove or a guiding structure for the
arrayed waveguide grating 6 may be needed on the carrier 8 to guide the arrayed waveguide

grating 6 to be in the position aligning with the optoelectronic diodes. Accordingly, the
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arrayed waveguide grating may be installed without much difficulty, and the coupling
between the arrayed waveguide grating 6 and the optoelectronic diodes may be no longer
necessary. Further, the optoelectronic diodes and the light receiving chip 2 may be disposed
on the same surface, reducing length of the bonding wire to improve the integrity and lower

the manufacturing cost.

The plurality of optoelectronic diodes may be disposed on the same circuit board. The
position of the optoelectronic diodes may become definitive so as to simplify and
streamline the manufacturing process. The optoelectronic diodes may be disposed onto the

carrier 8 simultaneously, minimizing the iteration of disposing the optoelectronic diodes.

The amount of the optoelectronic diodes may be equal to the amount of the optical

paths divided by the arrayed waveguide grating 6.

The predetermined angle of the top surface 63 of an output end 62 of the arrayed

waveguide grating 6 may be 41 to 46 degrees.

The predetermined angle of the top surface 63 of the output end 62 of the arrayed

waveguide grating 6 may be 42 degrees.

FIG. 4 is an embodiment of the present disclosure in which first lens 5, for coupling the
optical fiber, may be disposed between the input end 61 of the arrayed waveguide grating 6
and the optical fiber connector 4. In this embodiment, the first lens 5 disposed on the carrier
8 may be located on the optical path of the optical fiber connector 4 and the arrayed

waveguide grating 6, for the optical coupling to be realized.

FIG. 5 to FIG.6 show a second embodiment of the present disclosure in which the input
end 61 of the arrayed waveguide grating 6 may be inserted directly into the optical fiber
connector 4, and a graded index lens 10 may be disposed on a end where the optical fiber
connector 4 and the arrayed waveguide grating 6 may connect. With this structure, the lens
does not need to be coupled on the carrier 8, reducing the number of the optical coupling

and increasing the integrity of the entire product.
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The foregoing description, for the purpose of explanation, has been described with
reference to specific embodiments; however. The embodiments were chosen and described
in order to best explain the principles of the disclosure and its practical applications, to
thereby enable others skilled in the art to best utilize the disclosure and various
embodiments with various modifications as are suited to the particular use contemplated.
The embodiments depicted above and the appended drawings are exemplary and are not
intended to be exhaustive or to limit the scope of the disclosure to the precise forms

disclosed. Modifications and variations are possible in view of the above teachings.
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | AOIC006

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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.

[PR2025-00434, Exhibit 1002, Page 316

EFS Web 2.2.12



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 tc 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(b}(2); {2) furnishing of the informaticn 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 tc 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 US.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 a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of reccerds 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 tc 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

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 geverning 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 US.C. 151. Further, a record may be disclesed, 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 cr 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 viclation of law or regulation.
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